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Supplementary Analyses - Response to NMFS/NERO Comments on
Amendment 13 to Summer Flounder, Scup, and Black Sea Bass

These analyses and commentary supplement the public hearing draft of Amendment 13. This
document was drafted in response to the concemns expressed by the Regional Administrator in the
comments attached to a letter to Dan Furlong, dated April 15, 2002.

Quota Monitoring

The Amendment contains six general quota programs that would allocate the annual black sea
bass quota to the participants in the fishery. NMFS/NERO has requested that the amendment
“contain the details of a quota monitoring system and changes to the reporting requirements
associated with any new quota program to ensure that the Council and public are made aware of
the changes that would be required.” Amendment 13 details the system and reporting
requirements for the quota alternatives. Additional detail is provided below.

Quarterly Quotas (Alternatives 1, 2a, and 2b)

The quota monitoring system associated with these options would remain unchanged from the
current system, i.e., there would be no additional monitoring or reporting requirements.

Quota allocation by permit category (Alternatives 3a, 3b, 3¢, and 3d)

This alternative would allocate quota by two or three separate permit categories based on
landings data. Fishermen would qualify for each category based on documented landings from
1988 to June 5, 2001. This alternative would require that all fishermen, state and federal, be
placed in a category in order for this alternative to be implemented.

Allocations by permit category would have to be further divided to allow for landings to be
distributed over the year. Specifically, the Council and Commission could choose to further
divide the allocations by permit category into two periods, January through April and May
through December, to correspond with patterns in landings by gear type. Possession limits would
then be implemented for each category and period.

Based on three permit categories and two periods, the number of reporting cells would be six.
During the January to April period, an initial possession limit would be established for each
permit category with a trigger to drop the limit to a lower level when 80% of the landings were
projected to be reached. During the longer period, May through December, it is probable that
two triggers would be required, one at 50% and one at 80% to distribute landings over the year.
As such, the burden of monitoring the fishery would increase relative to the current system.
Specifically, NMFS and the states would have to monitor the six cells and make fifteen
projections (six in the first period and nine in the second) as to when to modify the possession
limit or close the fishery for each permit category.
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Based on two permit categories and twe periods; the number of reporting cells would be four.
The system would function as described above. NMFS and the states would have to monitor the
four cells and make ten projections (four in the first period and six in the second) as to when to
modify the possession limit or close the fishery for each permit category.

Relative to the current system, the reporting requirements would increase for dealers. Federal
and state dealers would be.required to tabulate weekly landings by permit category and record
permit numbers for later verification (monthly). In effect, the addition of three (two) permit
categories to the reporting requirements would be analogous to the addition of two (one) other
species to dealer reports.

Subregional Quotas (Alternatives 4a and 4b)

This alternative would allocate quota to separate subregions with additional allocations by two
time periods; January through April and May through December. As such, the number of
reporting cells (temporal and/or spatial units) would be four, two subregions and two periods,
the same number associated with the current quarterly system. Allocations to each cell would
be based on the allocation formula adopted by the Council and Commission. Allocations in
each cell would be controlled with possession limits and triggers. NMFS and the states would
have to monitor the four cells and make ten projections (four in the first period and six in the
second) as to when to modify the possession limit or close the fishery for each subregion.

Monitoring of the quotas would involve both state and federal cooperation. As in the current
system, federally permitted dealers would report landings on a weekly basis to NMFS.
Currently, some states supplement landings with landings by state permitted fishermen on a
monthly basis. Individual states that do not currently report state landings on a weekly basis
would have to implement new data collection and reporting requirements in order to collect and
submit weekly data from state permit holders.

State-by-state allocations (Alternatives 5a, 5b, 5c, and 5d)

If this alternative was implemented, a state-by-state system to distribute and manage the annual
quota would be implemented by the Council and Commission. The amendment document
details how a state by state quota system would work. As has been done for summer flounder,
states would develop programs to administer the quota for the state.

NMFS/NERO concerns regarding state-by-state quotas relate to the size of the quota and the fact
that a state-by-state system would result in small shares in some states. NMFS/NERO suggests
that these small shares could result in overages if states were unable to monitor the quotaina
timely fashion and close when necessary to prevent overages. In general, quotas by state would
be smaller for black sea bass than summer flounder and bluefish. However, they would be
comparable to the quotas initially implemented by NMFS (and later by the states) for scup during
the summer period and larger than the quotas currently implemented by some states for tauto g



and striped bass.

Monitoring of the quotas would involve both state and federal cooperation. As in the current
system, federally permitted dealers would report landings on a weekly basis to NMFS.
Currently, some states supplement landings with landings by state permitted fishermen on a
monthly basis. Individual states that do not currently report state landings on a weekly basis
would have to implement new data collection and reporting requirements in order to collect and
submit weekly data from state permit holders.

The burden of monitoring the fishery would increase relative to the current system. Specifically,
NMFS and the states would have to monitor ten states as to when to modify the possession limit
(state action) or close the fishery (state and federal action) in each state.

If NMFS/NERO is unable or unwilling to monitor state-by-state quotas, the Commission could
operate a state-by-state system independently. Currently, there are no state-by-state quotas for
scup from a federal perspective. However, the Commission implements state-by-state quotas for
the summer fishery each year. Under such a system, the states would monitor and close their
fisheries when their quota was projected to be reached. NMFS would close the fishery to federal
permit holders when the coastwide quota was projected to be reached. As such, the burden on
NMEFS would be reduced relative to the current system, i.e., they would have to monitor a
coastwide fishery on an annual basis with a single notice to permit holders as to when the fishery
would close.

Hybrid quota system (Alternatives 6a, 6b, 6¢, 7a, and 7b)

These alternatives would implement a hybrid quota system that would implement a coastwide
quota from January through April and either a subregional quota or a state-by-state quota from
May through December. The allocation by period reflects the landings by gear duing the year,
i.e., otter trawls are the predominant gear from January through April and other gears are
dominant in the other months.

Many of the comments made above for subregional and state-by-state allocations would apply to
this alternative as well.

Monitoring of the quotas would involve both state and federal cooperation. As in the current
system, federally permitted dealers would report landings on a weekly basis to NMFS.
Individual states that do not currently report state landings on a weekly basis would have to
implement new data collection and reporting requirements in order to collect and submit weekly
data from state permit holders.

The hybrid subregional alternative would allocate quota to three cells, one from January to April
and two (two subregions) from May through December. During the January to April period, an
initial possession limit would be established for each permit category with a trigger to drop the
limit to a lower level when 80% of the landings were projected to be reached. During the longer



period, May through December, it is probable-that two triggers would be required, one at 50%
and one at 80% to distribute landings over the year. As such, the burden of monitoring the
fishery would increase relative to the current system. Specifically, NMFS and the states would
have to monitor the three cells and make eight projections (two in the first period and six in the
second) as to when to modify the possession limit or close the fishery.

The hybrid state by state alternative would increase the burden of monitoring the quota for
NMEFS and the states. The number of reporting cells would increase from four to eleven, i.e., one
from January through April and ten from May through December.

The data reporting system would remain unchanged for federal dealers. As in the current system,
federally permitted dealers would report landings on a weekly basis to NMFS. Individual states
that do not currently report state landings on a weekly basis would have to implement new data
collection and reporting requirements in order to collect and submit weekly data from state
permit holders to support the state by state allocations.

Quota allocation by gear type (Alternative 8)

This alternative would allocated quota by gear type. Specifically, landings data would be used to
allocate quota to five separate categories: trawls, pots, gill nets, hook and line, and other.
Allocations could be further subdivided into two periods - January through April and May
through December.

Based on five categories and two periods, the number of reporting cells would be ten. During the
January to April period, an initial possession limit would be established for each gear category
with a trigger to drop the limit to a lower level when 80% of the landings were projected to be
reached. During the longer period, May through December, it is probable that two triggers
would be required, one at 50% and one at 80% to distribute landings over the year. As such, the
burden of monitoring the fishery would increase relative to the current system. Specifically,
NMFS and the states would have to monitor the ten cells and make twenty-five projections (ten
in the first period and fifteen in the second) as to when to modify the possession limit or close
the fishery for each gear category.

Relative to the current system, the reporting requirements would increase for dealers. Federal
and state dealers would be required to tabulate weekly landings by gear category and record
permit numbers for later verification (monthly): In effect, the addition of five gear categories to
the reporting requirements would be analogous to the addition of four other species to dealer
reports.

Costs associated with changes to quota monitoring and reporting requirements

The Paperwork Reduction Act (PRA) concerns the collection of information. The intent of the
PRA is to minimize the Federal paperwork burden for individuals, small business, state and local



governments, and other persons as well as to maximize the usefulness of information collected
by the Federal government.

Currently, all black sea bass Federally-permitted dealers must submit weekly reports of fish
purchases. The owner or operator of any vessel issued a moratorium vessel permit for black sea
bass must maintain on board the vessel, and submit, an accurate daily fishing log report for all
fishing trips, regardless of species fished for or taken. These reporting requirements are critical
for monitoring the harvest level in this fishery.

None of the evaluated quota allocation systems will affect the existing reporting requirements
previously approved under OMB Control Nos. 0648-0202 (Vessel permits) and 0648-0212
(Vessel logbooks). Dealer reporting (OMB Control No. 0648-0229) will not be affected under
the evaluated quota allocation systems with the exception of quota allocations by permit
categories (3-separate permit categories and 2-separate permit categories) and allocation by gear
type (5 separate gear types). Under the current reporting requirements for black sea bass, dealers
report on a weekly basics through the IVR system. However, if a dealer is required to report
black sea bass weekly by permit category, then the reporting requirement for this species
increases by two under the 3-separate permit categories allocation, by one under the 2-separate
permit categories allocation, and by four under the gear type allocation. Dealer permit data
indicates that 328 dealers held black sea bass dealer permits in 2001. Assuming that 328 dealers
hold a federal black sea bass permit and are subject to report under the quota allocation system by
permit categories, then, the 3-permit category will have an additional associated 3,408 hours of
burden, at a cost of $43,410 to the government and $62,718 to the public. For the 2-permit
category, the additional hours burden is 1,704, and the associated costs to the government and
public are $21,705 and $31,359, respectively. For the gear type allocation, the additional hours
burden is 6,816, and the associated costs to the government and public are $86,820 and
$125,436, respectively.

In addition to the costs described above, monitoring costs will also be incurred under the various
quota systems. These costs will vary depending on the amount of time required to monitor the
black sea bass quota under the different quota systems. For example, under the current quarterly
quota system, coastwide landings and projections are monitored during four time periods through
the year. However, under the state-by-state quota allocation system, landings and projection
would have to be monitored for 10 states along the coast (Maine through North Carolina,
excluding New Hampshire) through the year. In addition, under the quarterly quota system up to
4 fishery closure notices may be generated throughout the year i.e., one for each quarter, while
under a state-by-state quota allocation system up to up to 10 fishery closure notices may be
generated throughout the year i.e., one for each estate. It is estimated that approximately 26
hours are required to monitor the black sea bass fishery during any specific quarter (including
landings monitoring, landings projections, and the preparation of closure notices).

If it is assumed that 26 hours are required to monitor the fishery for any given “unit period” (e.g.,
quarter, state, gear type, geographic area) and that the estimated annualized costs to the federal



government is-$25/hour (wage-and-overhead cost, on average), then, the associated monitoring
costs of the various quota allocation systems are as follow: $1,950 for the 3-permit category
allocation (3 permit types x 26 hours per permit x $25/hour); $1,300 for the 2-permit category
allocation (2 permit types x 26 hours per permit x $25/hour); $2,600 for the separate subregion
allocation (2 regions with 2 time periods each x 26 hours per region/time period x $25/hour);
$6,500 for the state-by-state allocation (10 states x 26 hours per state x $25/hour); $7,150 for the
. hybrid allocation (coastwide from Jenuary-April and: 10 states from May-December x 26 hours
per “unit period” x $25/hour); and $3,250 for the gear allocation (5 gear types x 26 hours per
gear type x $25/hour). These estimates incorporate costs associated with the preparation of
closure notices. If a closure notice is not required for a specific “unit period,” then the associated
monitoring cost will be lower than estimated above. The monitoring costs described in this
paragraph are costs associated with the implementation of individual quota systems. However, if
the Council were to adopt a quota allocation strategy composed of two allocation systems (e.g.,
subregion allocation combined with gear allocation), then the monitoring costs would depend on
the combination of the allocation system adopted.

Essential Fish Habitat (EFH)

In response to the comment regarding the used of best available science to characterize impacts
of fishing gear on EFH, the document titled “Workshop on Effects of Fishing Gear on Marine
Habitats off the Northeastern United States, October 23-25, 2000, Boston, MA” (NMFS 2002;
Appendix B) was incorporated into the discussion on “Fishing Activities that May Adversely
Affect EFH” in sections 3.2.7.1 and 3.2.7.2, below. This final document was not available when
the public hearing draft was prepared. The final report will be appended to the final amendment.

In response to the comment that the “FEIS must provide a description of the effects of pot and
trap gear based on available information,” the effects of pot/trap gear were added to section
3.2.7.2. Inresponse to the comment that the “effects of the management alternatives on EFH
must include impacts on the EFH of all species,” the effects of gear used in the summer flounder,
scup, and black sea bass fisheries on EFH of other species was added to section 3.2.7.2. These
two issues were not addressed carlier because the EFH provision of the SFA and the Interim
Final only required that any gear that impacted the EFH of the species managed under the FMP
be addressed. The Final Rule changed these requirements.

NERO also commented that “The FEIS needs to contain an appropriate description of the ‘status
quo’ condition of the fishery, with respect to gear impacts on habitat and the effects of the current
management program on EFH. The description contained in the DEIS regarding status quo
impacts to EFH indicates that the current fishery may result in reduced or no additional adverse
effects on EFH. As identified in the gear impacts section of the DEIS, most bottom tending
mobile gears currently in use do have adverse effects on EFH. While recovering stocks may
change the way the fishery effects EFH over time, those changing conditions should not be used
to characterize the current, status quo effects of fishing on EFH. The analysis portion does not
provide the review with the ability to determine what the status quo effect might be. Asa



suggestion, the description of gear impacts could be considered status quo conditions and be
described in the FEIS as such.”

According to the Council on Environmental Quality’s (CEQs) memorandum titled “Forty Most
Frequently Asked Questions Concerning CEQ's National Environmental Policy Act Regulations”
dated March 16, 1981 (46 FR18026), section 1502.14(d) [of NEPA] requires the alternatives in
the EIS “include the alternative of no action’” and in the case of an action such as updating a plan
(CEQ uses the example of a land management plan) it states that:

“...where ongoing programs initiated under existing legislation and regulations will
continue, even as new plans are developed. In these cases ‘no action’ is ‘no change’ from
current management direction or level of management intensity. To construct an
alternative that is based on no management at all would be a useless academic exercise.
Therefore, the ‘no action’ alternative may be thought of in terms of continuing with the
present course of action until that action is changed. Consequently, projected impacts of
alternative management schemes would be compared in the EIS to those impacts
projected for the existing plan. In this case, alternatives would include management plans
of both greater and lesser intensity, especially greater and lesser levels of resource
development.”

In the case of FMPs “ongoing programs initiated under existing legislation and regulations” such
as the rebuilding schedules, reductions in bycatch, and other measures to conserve fisheries are
required by SFA. These measures will continue. As indicated by the CEQ guidance, “To
construct an alternative that is based on no management at all would be a useless academic
exercise.” As such, the description of the impacts of the “status quo™ or “no action” alternative
on EFH was not revised. However, the description of gear impacts in section 3.2.7 has been
revised.

NMFS commented that a practicability analysis must be included for all alternatives to minimize
the effects of fishing. It should be noted that a formal practicability analysis was not a
requirement under the Interim Final Rule or the SFA, but a requirement under the Final Rule [50
CFR Section 600.815(2)], which was published in the Federal Register on J anuary 17, 2002, after
Amendment 13 was prepared. Nonetheless, since a formal analysis is now requested, a
practicability analysis of each EFH alternative is included in section 4.2.

3.2.7 Fishing Activities that May Adversely Affect EFH

3.2.7.1 Description of Fishing Gear (Section 2.2.3.6 in Amendment 12)

Only the revised paragraphs under 3.2.7.1 are included in this supplement. Subsections
3.2.7.1.1 - 3.2.7.1.7 were not changed and not included.

Forty-one different kinds of fishing gear were identified in 1999 that land all commercial species
along the Atlantic coast, from Maine through North Carolina (Table 3 1). Two gears combine to



account for almost 50% of the commercial landings (pounds) from Maine through North
Carolina menhaden purse seines and bottom otter trawls. No other gear besides these two gear
account for more than 8% of the total landings along the coast. A total of 21 of the 41 gear
accounted for 1% or more of the total landings from Maine through North Carolina.

The 41 different fishing gears identified in Table 31 can be combined into groups as to their
potential impact to. EFH. - For example; “otter trawl bottom, fish,” “otter trawl bottom, shrimp,”
“otter trawl bottom, crab,” and “otter traw] bottom, scallop” can be combined and examined, as
bottom otter trawls. The following description is a general characterization of the consolidated
groups of gear that were used to commercially harvest fish along the Atlantic coast in 1999. The
following descriptions of gear used within the jurisdiction of the Northeast Region are taken
from the Tilefish FMP unless otherwise noted. More detailed gear descriptions can be found in
the report, “The Effects of Fishing on Marine Habitats of the Northeastern United States” (NMFS
2001 draft; Appendix A).

3.2.7.2 Fishing impacts to EFH (Section 2.2.3.7 in Amendment 12)

This section was completely revised to meet the requirements of the EFH Final Rule,
3.2.7.2.1 Statutory Requirements

The EFH Final Rule [50 CFR Section 600 (a)(2)(i)] indicates that:

“Each FMP must contain an evaluation of the potential adverse effects of fishing on EFH
designated under the FMP, including effects of each fishing activity regulated under the FMP or
other FMPs. This evaluation should consider the effects of each fishing activity on each type of
habitat found within each FMP. FMPs must describe each fishing activity, review and discuss all
available relevant information (such as information regarding the intensity, extent, and frequency
of any adverse effect on EFH; the type of habitat within EFH that may be affected adversely; and
the habitat functions that may be disturbed), and provide conclusions regarding whether and how
each fishing activity adversely affects EFH.”

Fishing effort data are the only way to gauge the intensity and severity of fishing activity that is
required to be evaluated. Some minimal effort information, such as number of trips by area (ten
minute square or statistical area), is available in the VTR data. However, area information in the
VTR data has limitations because trip location is required to be reported as one location or
statistical area for a trip or each time a vessel changes statistical areas, as opposed to reporting
tow-by-tow or set information. Thus, available data on a vessel’s trip location may represent a
larger geographical area than indicated (Colosi pers. comm.). Fishermen can also be resistant to
reporting effort based on location of individual tow or sets (for the obvious reason of divulging
productive location to competitors and regulators). The best available information on fishing
activity, for all gear used in the Northeast Region, is presented in Figures 10-29 in Appendix A

(NMFS 2001).
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The various types of habitat in which these gears are fishing and with what kind of intensity is
largely unquantified. The best available information on the habitat characteristics of the North
and Mid-Atlantic are described in Section 3.2.1 and Appendix A, and mapped in Figures 1
through 7 of Appendix A (NMFS 2001).

Studies indicate that stationary and mobile gear that come into contact with the bottom may
adversely impact physical habitat structure, community structure, and ecosystem processes
(Auster and Langton 1998). These types of impacts are presented in Tables 33-35 (Auster and
Langton 1998). They also cite several conceptual models to predict the impacts of gears on
different types of habitat. However, without high resolution data on fishing effort and the habitat
complexity it is difficult to predict impact of these gears. It is not the alteration or impact to the
habitat that is unpredictable or unidentifiable, but the ecosystem impacts and fisheries
productivity impacts that are unpredictable or unidentifiable given the current level of
information.

When considering impacts, recovery of the habitat must be considered. Recovery is difficult to
predict as well. Recovery is dependent on: 1) timing, severity, and frequency of the impacts
(Watling and Norse 1997); 2) natural history of the affected epibenthic fauna, i.e. recovery may
depend on growth and recruitment rates; and 3) substrate type and depth of the impact. Much of
the gear impact/habitat research describes the differences in impacts and recovery rates between
shallow high energy sand habitats (indicative of disturbance tolerant species) versus live bottom
habitats (indicative of disturbance intolerant species).

For example, sand waves may not be reformed until storm energy is sufficient to produce
bedform transport of coarse sand grains (Valentine and Schmuck 1995), and storms may not be
common until a particular time of year or may infrequently reach a particular depth, perhaps only
on decadal time scales. DeAlteris et al. (1998) studied the impacts of mobile gear in
Narragansett Bay, RI, and found that recovery time was influenced by depth and substrate. Sand
substrates in shallow water recovered more quickly than mud substrates in deep water, where
gear scars were detectable by side-scan sonar for much longer periods of time.

Sponges are particularly sensitive to disturbance because they recruit aperiodically and are slow
growing in deeper waters (Reiswig 1973; Witman and Sebens 1985; Witman ez al. 1993). In the
outer shelf-upper slope waters south of New England where these three species often overwinter,
patches of branching soft corals, such as Paragorgia arborea, Primnoa resedaeformis, and
Pennatula aculeata (Wigley and Theroux 1981 and Theroux and Wigley 1998), are capable of
providing biogenic structure; the first two species can grow relatively large. These branching
soft corals are also relatively fragile (and probably slow growing in this plankton-poor
environment) and may thus be easily damaged by mobile gear. Many species, such as hydroids
and ampelescid amphipods, reproduce once or more annually, and their stalks and tubes provide
cover for the early benthic phases of many fish species and their prey (Auster ef al. 1996 and
1997v).  Where fishing effort is constrained within particular fishing grounds, and where data
on fishing effort are available, studies which compare similar sites along a gradient of effort have



produced-the types of information on effort-impact that will be required for effective habitat
management (e.g., Collie e al. 1996 and 1997, Thrush et al. in press). Unfortunately, this type
of analysis is not available for summer flounder, scup and black sea bass habitat.

3.2.7.2.2 Evaluation of Gear Impacts on EFH

According to the EFH Final Rule, gear that is utilized in the summer flounder, scup, and black
sea bass fisheries, must be evaluated relative to impacts on habitat. NMFS weighout data
indicate that bottom otter trawls and pots/traps are the major gear that landed summer flounder,
scup, and black sea bass, in 2000. Additionally, gear that may adversely impact summer
flounder, scup, and black sea bass EFH must also be evaluated. The predominant bottom tending
mobile gear that is used in summer flounder, scup, and black sea bass EFH by federal permit
holders includes bottom otter trawls, and scallop and clam dredges.

Summer flounder, scup, and black sea bass are demersal species that have associations with
substrates, SAV, and structured habitat (Packer and Griesbach 1998, Steimle et al. 199a-b).
Specific habitats that are designated as EFH (Section 2.2.2 in Amendment 12, MAFMC 1998)
include:

1) Summer flounder: pelagic waters, demersal waters, saltmarsh creeks, seagrass beds,
mudflats, and open bay areas; '

2) Scup: demersal waters, sands, mud, mussel, and seagrass beds;

3) Black sea bass: pelagic waters, structured habitat (e.g. sponge beds), rough bottom shellfish,
sand and shell.

Bottom otter trawls, pots/traps, and scallop and clam dredges were evaluated for adverse impacts
to EFH. In October 2001, NOAA/NMFS, NEFMC, and MAFMC convened a workshop,
hereafter referred to as gear workshop (NMFS 2002, Appendix B), to assist NEFMC and
MAFMC with: 1) evaluating the existing scientific research on the effects of fishing gear on
benthic habitats; 2) determining the degree of impact from various gear types on benthic habitats
in the Northeast; 3) specifying the type of evidence that is available to support the conclusions
made about the degree of impact; 4) ranking the relative importance of gear impacts on various
habitat types; and 5) providing recommendations on measures to minimize those adverse
impacts. The workshop consisted of a panel of experts in the fields of benthic ecology, fishery
ecology, geology, fishing gear technology, and fisheries gear operations. When drawing
conclusions on the degree and duration of the impacts of gear, the panelists relied on peer
reviewed literature, grey literature, and professional judgement. These are noted in the tables of
impacts for each gear type in Appendix B.

At the conclusion of the workshop, participants were asked to participate in an exercise to rank
the relative importance of various gear impacts on habitat. The panelists considered the three
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general habitat types of mud, sand and gravel, and within those habitat types four impacts: 1)
removal of major physical features, 2) impacts to biological structure, 3) impacts to physical
structure, and 4) changes in benthic prey. The results of this exercise are presented in Tables 8
and 9 of Appendix B and the conclusions are stated as follows:

“Several conclusions can be drawn from this evaluation. First of all, gravel habitat was
clearly considered to be most at risk, followed by sand and mud (Figure 3 of Appendix
B). Secondly, impacts to biological structure were of greatest concern, particularly in
gravel habitat, followed by any impacts to gravel habitat (Figure 4 of Appendix B).
Impacts to physical structure ranked third and removal of major physical features ranked
fourth. Thirdly, otter trawls and scallop dredges were of much greater concern than clam
dredges, gill nets and longlines, and pots-and traps (Figures 5 of Appendix B). Otter
trawls and scallop dredges were judged to have the greatest impacts on gravel habitat
(Figure 6 of Appendix B). Additionally, otter trawl effects were of concem in all three
habitat types, whereas scallop dredge effects are limited to gravel and sand, and clam
dredging impacts are limited to sandy bottom. Sink gill nets and bottom longlines were
only of concern in gravel. Changes in benthic prey received no votes at all and only one
vote was cast for pots and traps. Overall, the panelists stated that this was a valuable
exercise and that the results were consistent with their discussions throughout the
workshop.”

The following descriptions of impacts of fishing gear are synthesized from NMFS (2001and
2002; Appendices A and B) on the impacts of specific gear types on habitats designated as EFH
in the North and Mid-Atlantic. Additional documented impacts of fishing gear on the structural
components of habitat and community structure are presented in Tables 33-35. It should be
noted that the impacts described are considered the baseline of fishing gear impacts on habitat.
As such, when describing the impacts of alternatives relative to the status quo, impacts are
described relative to the management measures currently in place.

Bottom otter trawls: NMFS weighout data indicate that bottom trawls accounted for 41% of the
landings of MAFMC-managed species, from Maine through North Carolina, in 2000. In 2000,
bottom otter trawls from Maine through North Carolina accounted for 18% of bluefish, 91% of
butterfish, 91% of summer flounder, 81% of Atlantic mackerel, 64% of scup, 30% of black sea
bass, 33% of spiny dogfish, 9% of tilefish, 98% of Loligo, and almost 100% of lllex. A total
209,486 bottom otter trawl trips reported a point location in VTR data from 1995-2000. The
distribution of bottom otter trawl trips is presented in Figure 10 of Appendix A. Fishing trips are
the only effort data currently available to evaluate the frequency and intensity of fishing activity,
and therefore the extent of fishing gear impac/:t. The limitations of these data are stated in section
3.2.7.2.1. ,

Based upon the existing information presented in Appendix A, bottom otter trawls have the
potential to adversely affect EFH. Fish bottom otter trawls were the most widely used gear from
Maine through Cape Hatteras, from 1995 to 2000. The distribution of otter trawl trips closely
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resembles the distribution of summier flounder, scup, and black sea bass EFH (Figure 10 of
Appendix A). Appendix A indicates that studies, specifically in the Northeast Region, indicate
that the impacts of bottom otter trawls include ecological and physical impacts, The ecological
impacts are exposure of prey and attraction of predators. The physical impacts are the loss of
diatom mats, the reduction of total organic carbon and nitrogen in the sediment-water interface,
and the reduction of mud and epifauna in a boulder habitat. Similar biological and physical
impacts were observed in national and international studies.

The panel from the gear workshop (Appendix B) concluded that “the greatest impacts from otter
trawls occur in low and high energy gravel habitats and in hard clay outcroppings (Table 5 of
Appendix B). In gravel, the greatest effects were determined to be on major physical features,
and physical and biological structure of the habitat.”

“In gravel and other hard bottom habitats, the degree of impact of otter trawls on major physical
features, physical structure, and biological structure were all considered to be high in both low
and high energy environments. Major physical features in this habitat type are boulder mounds,
which can be knocked down by trawls. Once this happens, the mounds can never be re-formed,
and the resulting changes are permanent. Trawls also cause alterations to physical structure by
redistributing cobbles and boulders and breaching gravel pavement. Impacts to biological
structure in gravel were of greater concern to the panel than impacts to biological structure in
other habitats because structural biota is more abundant on gravel bottom. Effects to physical
and biological structure of these habitats were judged to last from months to years.”

“Changes to benthic prey caused by trawling were considered to be unknown. In mud habitats,
the panel distinguished between hard clay outcroppings that occur in deep water on the outer
continental shelf and soft mud (silt and clay) sediments found in deep water basins in the Gulf of
Maine and many shallower locations on the shelf. Bottom trawling takes place in both of these
habitat types.”

“Clay outcroppings are found on the slopes of submarine canyons that intersect the shelf on the
southern edge of Georges Bank and the New York Bight. These outcroppings provide important
habitat for tilefish (Lopholatilus chamaelonticeps) and other benthic organisms which burrow
into the clay. Based on the panel’s professional judgement, removal of this material by trawls
was considered to be a permanent change to a major physical feature, and was rated as a high
degree of impact. The panel determined that trawls could also cause a high degree of impact to
the physical structure of hard clay habitat that could last from months to years.”

“The panel did not reach consensus on the degree to which otter trawls affect physical and
biological structure in soft mud habitats. However, most panelists agreed that impacts to
biological structure (including worm tubes and burrows) and physical structure were moderate.
Panelists agreed that these impacts would be expected to last from months to years.”

“There was no consensus on the degree of impact to biological or physical structure, or to benthic
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prey, in high and low energy environments. However, with one exception, the panelists agreed
that these impacts were moderate. Trawl induced changes to physical structurc in high energy
sand were rated as low. Recovery times for biological structure and prey were considered to
range from months to years, and for physical structure from days to months.”

“There was a general consensus that the acute impacts of bottom trawls (i.e., impacts caused by a
single tow) on physical and biological structure are less severe than for a scallop dredge, but the
chronic impacts resulting from repeated tows are more severe for trawls because a greater bottom
arca is affected by trawling than is affected by scallop dredging. Additionally, otter trawls are
towed repeatedly in the same locations, much more so than scallop dredges and clam dredges.
One panel member pointed out that the only part of a traw] that disturbs the bottom in the same
manner as a scallop dredge is the door - the rest of the trawl behaves very differently. Another
panel member reiterated that there are a large variety of trawls in use in the Northeast U.S. Some
(squid nets, high rises) are very light trawls that barely contact the bottom at all, whercas others
(flatfish nets) “hit hard” which makes it difficult to generalize the impacts associated with this
gear.”

A study on the lobster fishery in the Connecticut waters of the Long Island sound (Smith ez al.
1985) draws the following conclusions regarding trawling impacts to benthic habitats: 1) minor
disturbance to surface sediment (less than 1" in depth) because of “light contact with the bottom”
(a study of heavily rigged gear in the UK reported similar results); 2) a possible increase in sea
floor productivity due to sediment disturbance related to “wake turbulence” which suspended
epifauna and flocculent material, rather than direct physical contact with the bottom, resulting in
a “chumming effect that attracted motile predators;” 3) “notable” evidence of trawl passage was
limited to 4-10" wide, and 2-6" deep trawl door depressions; 4) furrows created by trawls doors
1n soft mud substrate did not cause habitat loss and “may increase excavation sites for formation
of mud lobster shelters or ‘burrows™; 5) minor alteration of mud burrows which “appeared
casily reconstructable by resident lobsters.” Smith et al. (1985) concluded that the success of
trawling for lobster was dependent upon the soft sediment substrate in Long Island Sound rather
than “any special gear modifications that result in a disruption or extraction for the sea bed.”
Smith et al. (1985) and others observed no evidence of mortality to lobsters or crabs by the net
path or trawl riggings. - -

Dredges: Weighout data indicate that dredges accounted for 47% of the commercial landings of
MAFMC species, from Maine through North Carolina in 2000. These data indicate that dredges
harvested 100% of the surfclam and ocean quahog landings in 2000. Additionally, clam and
scallop dredges accounted for 6% and 2%, respectively, of state and federal landings in 1999
(Table 6 in Appendix A). NMFS (2001) reports that, “Dredging (all gears) was dominated by
scallop dredges, which accounted for 81.5% of all the trips that were included in this analysis.
Surfclam and ocean quahog dredges accounted for an additional 13.7%.” Based upon the
existing information presented in Appendix A (detailed below by specific dredge type), dredges
have the potential to adversely affect EFH.
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Clam dredges: NMFS (2001; Appendix A) reviewed four regional studies that address the
impacts of hydraulic clam dredges in the Northeast Region. These studies indicate that
disruptions of the benthic communities, sediments, bottom water turbidity, hypoxia, and an
increase in predators in silt, sand, mud, and muddy sand habitats, were short-term in nature. The
longest recovery time reported was 3-10 months in muddy sand. Other national and international
studies yielded similar results, with a few exceptions. One study in Florida reported that sea
grasses took longer. than one year to recolonize.. Studies in.Scotland indicated that dredging in
mud, “breaks down the cohesive bonds in sediments, thus increasing the likelihood of
resuspension with future disturbances, can lead to large scale redistribution of fine sediments and
resorting of sediments by grain size.”

Estimated fishing effort of clam dredges in presented in Table 2 of Appendix B. The distribution
of dredge trips is presented in Figures 18 and 19 of Appendix A. The limitations of these data
are stated in section 3.2.7.2.1.

Fishing effort is the only data currently available to evaluate the frequency, intensity, and
therefore extent of fishing gear impact. The panel from the gear workshop concluded that “the
habitat effects of hydraulic dredging were limited to sandy substrates, since the gear is not used
in gravel and mud habitats (Table 3 of Appendix B).” The panel also indicated “that the
temporal scale of the effects varies depending on the background energy of the environment.
Recovery of physical structure can range from days in high energy environments to months in
low energy environments, whereas biological structure can take months to years to recover from
dredging, depending on what species are affected.” The panel concluded that in cases of severe
biological impacts only a small area is affected by this gear type.

Scallop dredges: NMFS (2001; Appendix A) reviewed two regional studies that address the
impacts of scallop dredges. These studies indicate disruption of amphipod tube mats and decline
in megafaunal species, although one study indicated that scallop dredges resulted in less short-
term impacts than clam dredges, although increased predation seemed to be an important impact
with scallop dredges. International studies yielded similar results as the clam dredge studies.

The panel from the gear workshop concluded that “the effects of scallop dredging were of
greatest concern in the following three habitat types: high and low energy sand and high energy
gravel. Scallop fishing does not generally occur in deep water, low energy gravel habitats (Table
4 of Appendix B; NMFS 2002). Low energy sand habitat occurs in deeper water, where the
bottom is unaffected by tidal currents and where the only natural disturbance is caused by
occasional storm currents. In this habitat type, the primary physical bottom features are shallow
depressions created by scallops and other benthic organisms. Reduction of biological structure
and changes in physical structure were both considered to occur at a high level as a result of
scallop dredging (Table 4 of Appendix B).” “In high energy sand habitats, effects on biological
structure were considered to be low, since organisms in this environment would be adapted to a
high degree of natural disturbance. Changes to physical structure such as smoothing out of sand
ripples, sand waves, and sand ridges were rated as high.”
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A total 23,206 scallop dredge trips reported a point location in VTR data from 1995-2000. The
distribution of dredge trips is presented in Figure 15 of Appendix A. Fishing trips are the only
effort data currently available to evaluate the frequency and intensity of the fishing gear, and

therefore, extent of the fishing gear impact. The limitations of these data are stated in section
3.2.7.2.1.

Other (Non-Hydraulic) Dredges: NMFS (2001; Appendix A) reviewed four regional studies that
address the impacts of other nonhydraulic dredges in mud, seagrass, SAV, and oyster bed
habitats in the Northeast Region. These studies indicate that disruptions in mud habitats were
very short-term (1-3 months), while disruption of seagrass and SAV lasted from 2-5 years.

While one study reported that oyster dredging flattens and eventually removes oyster reefs,
another study indicated that there was very little difference between invertebrates in dredged and
non-dredged sites.

A total 14,008 mussel and sea urchin dredge trips reported a point location in VTR data from
1995-2000. The distribution of dredge trips is presented in Figures 18 and 19 of Appendix A.
Fishing trips are the only effort data currently available to evaluate the frequency and intensity of
the fishing gear, and therefore, extent of the fishing gear impact. The limitations of these data are
stated in section 3.2.7.2.1.

Pots and Traps: According to NMFS weighout data 48% of black sea bass and 7% of scup,
landed from Maine through North Carolina were caught by pots and traps in 2000. A new
literature review conducted by NMFS (2001; Appendix A) indicates that the stationary nature of
pots and traps result in less damage to benthic habitat than mobile gear. For the most part, these
gear have less bottom area contact. They do cause some bottom damage when settling on the
bottom and when hauled back to the surface. Some gear configurations can also result in bottom
contact, i.., bouy lines of insufficient length and traps strung together by trotlines can cause
movement along the bottom. Physical damage is highly dependent on bottom type. Three
dimensional structure such as reef building corals, sponges, and gorgonians is more likely to be
negatively impacted pots and traps.

The panelist from the gear workshop concluded that “the degree of impact caused by pots and
traps to biological and physical structure and to benthic prey in mud, sand and gravel habitats
was low (Table 6 in Appendix B). In both mud and sand, the duration of impacts to biological
structure could last for months to years, whereas physical structure and benthic prey should
recover in days to months... In gravel, reduction of structural biota and changes in seafloor
structure and benthic prey could all persist for months to years...In all three habitats, changes in
benthic prey could be negative, due to damage by the gear, and may be positive or negative due
to nutrient enrichment or food availability from bait, ”

A total 197,732 pot/trap trips reported a point location in VTR data from 1995-2000. The

distribution of dredge trips is presented in Figure 22 of Appendix A. Fishing trips are the only
effort data currently available to evaluate the frequency and intensity of the fishing gear, and
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therefore, extent of the-fishing-gear impact. - The limitations of these data are stated in section
32.7.2.1.

Conceptual models to predict the impact of fishing gear on habitat are set forth in Auster and
Langton (1998). Table 37 is a representation of the impacts of fishing gear on habitat types that
are designated as EFH for summer flounder, scup, and black sea bass. This table demonstrates
that not enough information is available to. determine to what extent habitats are impacted by
fishing gear.

3.2.7.2.3 Determination of Adverse Effects from Fishing

Under the EFH Final Rule “Councils must act to prevent, mitigate, or minimize any adverse
effect from fishing, to the extent practicable, if there is evidence that a fishing activity adversely
affects EFH in a manner that is more than minimal and not temporary in nature...” “Adverse
effect” means any impact that reduces the quality or quantity of EFH. Based on the above
evaluation, evidence is presented that indicates that otter trawls and scallop dredges have the
potential to impact EFH in a manner that is “more than minimal and not temporary in nature”
(section 3.2,7.2.2). This is the baseline impact of fishing gear. Therefore the Council must: 1)
propose alternatives to prevent, mitigate or minimize adverse effects from these gear (section
2.2), and 2) evaluate those alternatives for practicability (section 4.2). The Final Rule states, “In
determining whether it is practicable to minimize an adverse effect from fishing, Councils should
consider the nature and extent of the adverse effect on EFH and the long and short-term costs and
benefits of potential management measures to EFH, associated fisheries, and the nation,
consistent with National Standard 7.” The alternative proposed for minimizing adverse effects
from fishing are evaluated for practicability under the subsections “Effects on Essential Fish
Habitat” in Section 4.2.

In Amendment 13 to the Surfclam and Ocean Quahog FMP, the Council concluded, based upon
evidence from the gear workshop (Appendix B), that clam dredges do not have an identifiable
adverse effect on EFH. Impacts from this gear are temporary and minimal, as the fishery is
currently prosecuted. If the gear is fished improperly or in the wrong sediment clam dredges
could have a negative impact. However, the clam resources are concentrated in sandy sediment.
The fishing gear has evolved over the past five decades to fish most efficiently in this type of
sediment. The overall effect of clam dredges is to a small area, relative to a sandy habitat that is
spread over a large uniform area.

4.2 OPTIONS FOR MANAGING ADVERSE EFFECTS FROM FISHING

According to the Final Rule [50 CFR Section 600.815 (2)(i1)], “...FMPs should identify a range
of potential new actions that could be taken to address adverse effects on EFH, include an
analysis of the practicability of potential new actions, and adopt any new measures that are
necessary and practicable....” Thus, a “Practicability Analysis” was added as a subsection to each
section of “Impacts on EFH” for each EFH alternative.
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Section 600.815(2)(iii) states that “In determining whether it is practicable to minimize and
adverse effect from fishing, Councils should consider the nature and extent of the adverse effect
on EFH and long-term and short-term costs and benefits of potential management measures to
EFH, associated fisheries, and the nation, consistent with National Standard 7....”

4.2.1 Status Quo: current management measures (EFH Alternative 1: No Action)

Practicability Analysis

While it is true that fishing gear, especially, bottom tending mobile gear, as described in section
3.2.7.1, may adversely impact habitat, the status quo condition relates to the current conditions in
the fishery. Each FMP, for overfished species, managed by MAFMC includes a rebuilding
schedule that reduces fishing mortality in a stepwise fashion. The reduction in fishing mortality
results in a decrease in fishing effort, which translates in an overall reduction in impacts of
fishing gear on the EFH of managed species, as well as other species’ EFH. Once a stock is
rebuilt, the fishing mortality will remain at Fyq, (or a proxy such as Fy,,y). As stock size
increases, quotas will increase under this fishing mortality. However, catchability will also
increase. While an increase in participation in the fishery due to latent effort is possible with
higher quotas, a higher catchability of the same target fishing mortality should mean that overall
fishing effort will not increase.

The EFH Final Rule [50 CFR Section 600.10] states that “Essential fish habitat (EFH) is those
waters and substrate necessary for fish spawning, breeding, feeding, or growth to maturity,”
where “‘necessary’ means habitat required to support a sustainable fishery and the managed
species’ contribution to a healthy ecosystem.” Under the current management regime, summer
flounder, scup, and black sea bass biomass is increasing. This indicates that a sustainable fishery
is possible without creating additional measures to protect EFH, i.c. the measures that are
currently in place are sufficient to achieve a sustainable fishery.

To date, improving stock status for summer flounder, scup, and black sea bass is evidence of
positive cumulative biological impacts resulting from the current management system. In
addition, the Council has implemented many regulations, that have indirectly acted to reduce
fishing gear impacts on EFH. Cumulatively, many of the current regulations have restricted
fishing effort and thus reduced gear impact on bottom habitat. Such regulations include
restrictive harvest limits, gear restricted areas, and restriction on roller rig gear to 18" for scup
and black sea bass. These measures helped to improve the status of the stocks while conserving
marine habitat.

Maintaining the status quo will not require the industry to incur any additional short or long-term
costs. The short-term benefit of current regulations is that stock biomass is increasing which will
allow quotas to increase. The long-term benefit of maintaining the current regulations will allow
the stock to rebuild with additional protection to habitat. This management alternative is
consistent with National Standard 7 which requires that management measures “minimize costs
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and avoid unnecessary-duplication.”

It is the determination of Council staff that this management measure is practicable, relative to
the criteria set forth in the Final Rule [50 CFR Section 600.815 (2) (iii)].

4.2.2 Prohibit bottom tending mobile gear from the nearshore areas surrounding estuaries
(EFH Alternative 2).

Practicability Analysis

As described above, this alternative may result in some long-term benefits to EFH. However, the
benefits to EFH or to stocks are unquantifiable for two reason: 1) the importance of these areas to
stocks cannot be quantified, and 2) the extent of the impacts cannot be quantified. Economic
analyses indicate that this alternative will result in short-term costs to the fishing industry,
especially those deploying scallop dredges and bottom otter trawls. These costs are described
completely above.

This management alternative is not consistent with National Standard 7 which requires that
management measures “minimize costs and avoid unnecessary duplication.” It results in extreme
costs to the fishery and is unnecessarily duplicative of the status quo management measures,
which have resulted, and will continue to result in a decrease in fishing impacts to habitat.

It is the determination of Council staff that this management measure is not practicable, relative
to the criteria set forth in the Final Rule [50 CFR Section 600.815 (2) (iii)].

4.2.3 Prohibit bottom tending mobile gear in the area surrounding the Hudson Canyon
(EFH Alternative 3)

Practicability Analysis

As described above, this alternative may result in some long-term benefits to EFH. However, the
benefits to EFH or to stocks are unquantifiable for two reason: 1) the importance of this area to
stocks cannot be quantified, and 2) the extent of the impacts cannot be quantified. Economic
analyses indicate that this alternative will result in significant short-term costs to the fishing
industry. These costs are described completely above.

This management alternative is not consistent with National Standard 7 which requires that
management measures “minimize costs and avoid unnecessary duplication.” It results in extreme
costs to the fishery and is unnecessarily duplicative of the status quo management measures,
which have resulted, and will continue to result in a decrease in fishing impacts to habitat.

It is the determination of Council staff that this management measure is not practicable, relative
to the criteria set forth in the Final Rule [50 CFR Section 600.815 (2) ()]
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4.2.4 Roller rig and rock hopper gear restrictions (EFH Alternative 4)

Biological Impacts

In general, 10-12" diameter rollers can be used for fishing over rough bottom that can include
ledges and cliffs (MAFMC 1996). However, limitations on roller size will make some areas of
the ocean inaccessible to trawls by preventing fishermen from trawling in the harder, rough
bottom areas (MAFMC 1996). Such structured habitat is more complex and thus more
vulnerable to fishing gear. Restricting these gear may help to improve the status of the stocks,
leading to recovery, while conserving marine habitat. Gear modifications/restrictions offer the
possibility of reducing impacts to EFH throughout the entire region, rather than just in closed
areas,

Roller diameter is correlated with vessel size and the ability of vessels to fish rough, hard bottom
areas. Larger roller sizes require larger engine sizes to pull the net. An engine size with an
associated horsepower of 800-900 hp is required to tow a net with 18" to 24" rollers, whereas 10"
to 12" rollers can be pulled by a boat using a 175 to 200 hp engine (D. Simpson pers. comm.).

Information is lacking as to the relationship between roller diameter and the size of the
obstruction that it can clear. In general 10" to 12" diameter rollers can be used for fishing over
rough bottom that includes ledges and cliffs (MAFMC 1996).

There is some concem as to the effect of roller ri g and rock hopper gear on mud bottom areas in
the Mid-Atlantic Bight. However, roller rig and rock hopper gear are predominantly used to fish
in rough and structured hard bottom areas (NMFS 2001). Additionally, NMFS (2001) states
that, “Mud is rare over most of the shelf, but is common in the Hudson valley. Occasionally relic
estuarine mud deposits are re-exposed in the swales between sand ridges.”

Limitations on roller size will make some areas of the ocean inaccessible to trawls by preventing
fishermen from trawling in the harder, rough bottom areas. In addition to protecting the habitat,
such measures would afford additional protection to target and non-target species in those areas.
However, smaller rollers may be more damaging in some areas of the ocean because smaller
rollers result in less of a “bouncing” motion off of structured habitat and cause more of a
shearing or crushing effect. As such, it is unknown whether restrictions on roller ri g and rock
hopper gear would result in positive biological impacts, relative to the status quo.

Effects on Essential Fish Habitat

The restrictions proposed under this alternative may be an effective means of reducing impacts to
habitat that is important to summer flounder, scup, and black sea bass. This alternative would
make some vulnerable areas inaccessible to trawling. However, some anecdotal evidence
indicates a small roller size could result in a negative impact to EFH. As such, it is unknown
whether or not this alternative would have a positive impact on essential fish habitat, relative to
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the status-quo. -

Practicability Analysis

As described above, it is unknown whether or not this alternative would result in a positive
impact to EFH. The short and long-term costs to the industry are also unknown. Public
comment was specifically requested on the size of use of roller and rock hopper gear, yet the only
additional information that was received is that roller gear larger than 12" in diameter is not
allowed in the western Gulf of Maine to the beach, and no roller gear greater than 24" to fish in
the EEZ. This management alternative is consistent with National Standard 7 which requires that
management measures “minimize costs and avoid unnecessary duplication.”

With such little information available, it is the determination of Council staff that this
management measure is not practicable, relative to the criteria set forth in the Final Rule [50
CFR Section 600.815 (2) (iii)].

4.2.5 Prohibit street-sweeper gear (EFH Alternative 5)

Practicability Analvsis

As described above, this alternative is expected to have a positive impact to EFH. The short and
long-term costs to the industry are unknown. Public comment was specifically requested on the
use of street sweeper gear, yet no additional information was received. Anecdotal evidence
indicates that this gear is not currently used in the Mid-Atlantic and has already been prohibited
by NEFMC. As such the economic impact of this alternative is unknown, but expected to be
low. This management alternative is consistent with National Standard 7 which requires that
management measures “minimize costs and avoid unnecessary duplication.”

It is the determination of Council staff that this management measure is not practicable, relative
to the criteria set forth in the Final Rule [50 CFR Section 600.815 (2) (iii)].

Shifts in Fishing Effort

NMFS commented that the “DEIS does not describe adequately potential shifts of fishing efforts
from current conditions. A better characterization of how effort may shift between areas, gear
types, and seasons in the quota alternatives and the removal of the permit restriction alternative
would provide the Council with a comparison to current conditions. It would also provide more
ability to determine the impacts on habitat and protected species. There is an inconsistency in
many of the alternatives with respect to both EFH and protected species where the document
describes potential shifts of fishing effort, but the description of the effects on EFH and protected
species imply that no shifts in fishing effort are expected. If the conclusion remains that there are
no fishing effort shifts, information must be supported that supports this conclusion.” Council
staff addressed this comment by including a description of how shifts in landings (described in
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the economic subsections in section 4.1) could relate to shifts in fishing effort by season, area,
and gear. Although, as previously stated in the document, no overall increase in fishing effort is
expected, there could be shifis in fishing effort by season, area, and gear under some alternatives.
These are addressed in the subsections on “Impacts on Marine Mammals, Sea Turtles, and Sea
Birds” and “Effects on Essential Fish Habitat.” The prior conclusions related to impacts on
protected resources and EFH only change for the alternative on allocation of the quota by gear
type (section 4.1.8).

4.1 BLACK SEA BASS COMMERCIAL QUOTA ALTERNATIVES
4.1.2 Quarterly quota systems with a rollover provision (Alternatives 2a and 2b)

Effects on Marine Mammals, Sea Turtles, and Sea Birds

Black sea bass are primarily landed by fish pots/traps, bottom and midwater trawls, gill nets, and
lines. The Mid-Atlantic pot/trap and mixed traw] fisheries are Category III fisheries as defined in
the NMFS 2001 List of Fisheries. This means that these fisheries have a remote likelihood or no
known serious injuries or mortalities of marine mammals. The Mid-Atlantic coastal gill net
fishery is a category II fishery causing occasional serious injuries and mortalities to marine
mammals. As discussed in the economics subsection (above) this alternative would not result in
an overall increase in quota, or an increase in overall fishing effort. However, this alternative
may result in changes in landings patterns throughout the year. For example, if landings are
decreased in the first quarter and increased in the second quarter, then it is possible that fishing
effort could follow the same pattern. Such a shift in effort is not expected to adversely impact
marine mammals, sea turtles, and sea birds, relative to the status quo, since overall effort would
not increase.

Effects on Essential Fish Habitat

Black sca bass are primarily landed by fish pots/traps, bottom and midwater trawls, gill nets, and
lines. Adding a rollover provision to the status quo measures and changing the base years is not
cxpected to increase fishing effort or redistribute effort by gear type. The systems proposed
under this alternative are just as likely to achieve the rebuilding schedule as the current system
(Alternative 1: status quo). This assumption is based the redistribution of the quarterly quotas
under both allocation formulas and the fact that the first three quarters in 2001 closed early.
However, this alternative may result in changes in landings patterns throughout the year. For
example, if landings are decreased in the first quarter and increased in the second quarter, then it
is possible that fishing effort could follow the same pattern. However, such a shift in effort is not
expected to adversely impact EFH, relative to the status quo, since overall effort would not
increase.

4.1.4 Quota allocation to separate subregions (Alternatives 4a and 4b)
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4.1.5.1 State-by-state allocation alternatives (Alternatives 5a, Sb, 5c, and 5d)

Effects on Marine Mammals, Sea Turtles, and Sea Birds

Black sea bass are primarily landed by fish pots/traps, bottom and midwater trawls, gill nets, and
lines. The Mid-Atlantic pot/trap and mixed trawl fisheries are Category III fisheries as defined in
the NMFS 2001 List of Fisheries. This means.that these fisheries have a remote likelihood or no
known serious injuries or mortalities of marine mammals. The Mid-Atlantic coastal gill net
fishery is a category II fishery causing occasional serious injuries and mortalities to marine
mammals. As discussed in the economics subsection (above) this alternative would not result in
an overall increase in quota, or an increase in overall fishing effort. However, this alternative
may result in changes in landings patterns along the coast. For example, landings are decreased
in the northern subregion and increased in southern subregion, it is possible that fishing effort
could follow the same pattern. However, such a shift in effort is not expected to adversely
impact marine mammals, sea turtles, and sea birds, relative to the status quo, since overall effort
would not increase.

Effects on Essential Fish Habitat

Black sea bass are primarily landed by fish pots/traps, bottom and midwater trawls, gill nets, and
lines. This set of alternatives is not expected to increase fishing effort or redistribute effort by
gear type. This alternative is expected to have a greater probability of achieving the annual quota
relative to the current system (Alternative 1: Status quo). As such, this alternative is more likely
to achieve the target mortality rates. As discussed in the economics subsection (above) this
alternative would not result in an overall increase in quota, or an increase in overall fishing
effort. However, this alternative may result in changes in landings patterns along the coast. For
example, if landings are decreased in the northern subregion and increased in southem subregion,
it is possible that fishing effort could follow the same pattern. However, such a shift in effort is
not expected to adversely impact EFH, relative to the status quo, since overall effort would not
increase.

4.1.6 Hybrid quota system: coastwide quota from January through April and state-by-
state quotas May through December (Alternatives 6a, 6b, and 6¢)

4.1.7 Hybrid quota system: coastwide quota from January through April and subregional
quotas May through December (Alternatives 7a and 7b)

Effects on Marine Mammals, Sea Turtles, and Sea Birds

Black sea bass are primarily landed by fish pots/traps, bottom and midwater trawls, gill nets, and
lines. The Mid-Atlantic pot/trap and mixed trawl fisheries are Category III fisheries as defined in
the NMFS 2001 List of Fisheries. This means that these fisheries have a remote likelihood or no
known serious injuries or mortalities of marine mammals. The Mid-Atlantic coastal gill net
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fishery is a category II fishery causing occasional serious injuries and mortalities to marine
mammals. As discussed in the economics subsection (above) this alternative would not result in
an overall increase in quota, or an increase in overall fishing effort. However, this alternative
may result in changes in landings patterns throughout the year and along the coast. For example,
if landings are decreased in the first quarter and increased in the second quarter, then it is
possible that fishing effort could follow the same pattern. However, such a shift in effort is not
expected to adversely impact marine mammals, sea turtles, and sea birds, relative to the status
quo, since overall effort would not increase.

Effects on Essential Fish Habitat

Black sea bass are primarily landed by fish pots/traps, bottom and midwater trawls, gill nets, and
lines. This set of alternatives is not expected to increase fishing effort or redistribute effort by
gear type. This alternative is expected to have a greater probability of achieving the annual quota
relative to the current system (Alternative 1: Status quo). As such, this alternative is more likely
to achieve the target mortality rates. As discussed in the economics subsection (above) this
alternative would not result in an overall increase in quota, or an increase in overall fishing
effort. However, this alternative may result in changes in landings patterns throughout the year.
For example, if landings are decreased in first quarter and increased in the second quarter, then it
is possible that fishing effort could follow the same pattern. Such a shift in effort is not expected
to adversely impact EFH, relative to the status quo, since overall effort would not increase.

4.1.8 Allocation by gear type (Alternatives 8a and 8b)

Effects on Marine Mammals, Sea Turtles, and Sea Birds

Black sea bass are primarily landed by fish pots/traps, bottom and midwater trawls, gill nets, and
lines. The Mid-Atlantic pot/trap and mixed trawl fisheries are Category III fisheries as defined in
the NMFS 2001 List of Fisheries. This means that these fisheries have a remote likelihood or no
known serious injuries or mortalities of marine mammals. The Mid-Atlantic coastal gill net
fishery is a category Il fishery causing occasional serious injuries and mortalities to marine
mammals. '

As discussed in the economics subsection (above) this alternative would not result in an overall
increase in quota, or an increase in overall fishing effort. However, this alternative may result in
changes in landings patterns among fishing gear type. For example, if landings increase for
bottom otter trawls and pots and traps and decrease for gill nets, lines, and other gear, it is
possible that fishing effort could follow the same pattern. Such a shift in effort may have a
positive impact on protected resources, relative to the status quo, because the pot/trap and mixed
traw] fisheries are category III fisheries while the gill net fishery is a category II fishery (as
described above).
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Effects on:Essential Fish Habitat

Black sea bass are primarily landed by fish pots/traps, bottom and midwater trawls, gill nets, and
lines. This set of alternatives is not expected to increase fishing effort or redistribute effort by
gear type. This alternative is expected to have a greater probability of achieving the annual quota
relative to the current system (Alternative 1: Status quo).

As discussed in the economics subsection (above) this alternative would not result in an overall
increase in quota, or an increase in overall fishing effort. However, this alternative may result in
changes in landings patterns among fishing gear type. For example, if landings increase for
bottom otter trawls and pots and traps and decrease for gill nets, lines, and other gear, it is
possible that fishing effort could follow the same pattern. Such a shift in effort may have a
negative impact on EFH, relative to the status quo, because, as described in section 3.2.7.1, the
bottom otter trawl fishery is a bottom tending mobile gear and is may have a greater adverse
impact on benthic habitat relative to gill nets.

4.1.9 Permit requirements for fishermen that have both a Northeast Black Sea Bass
commercial permit and a Southeast Snapper/Grouper permit (Alternatives 9a and 9b)

4.1.9.2 Remove the permit restriction on fishermen with both a Northeast Black Sea Bass
commercial permit and a Southeast Snapper/Grouper permit (Alternative 9b)

Effects on Marine Mammals, Sea Turtles, and Sea Birds

Black sea bass are primarily landed by fish pots/traps, bottom and midwater trawls, gill nets, and
lines. The Mid-Atlantic pot/trap and mixed trawl fisheries are Category III fisheries as defined in
the NMFS 2001 List of Fisheries. This means that these fisheries have a remote likelihood or no
known serious injuries or mortalities of marine mammals. The Mid-Atlantic coastal gill net
fishery is a category I fishery causing occasional serious injuries and mortalities to marine
mammals. This altemative only affects 5 fishing vessels and is not expected to increase fishing
effort or redistribute effort by gear type. As such, this set of alternatives is not expected to
impact species of marine mammals, sea turtles, and sea birds, relative to the status quo.

Effects on Essential Fish Habitat

Black sea bass are primarily landed by fish pots/traps, bottom and midwater trawls, gill nets, and
lines. This alternative only affects 5 fishing vessels and is not expected to increase fishing effort
or redistribute effort by gear type, relative to the current system (Alternative 1: Status quo). As
such, this alternative is not expected to increase existing impacts on essential fish habitat.

De Minimus specifications
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As indicated in the comment letter, NMFS has disapproved de minimus specifications for
summer flounder, scup, and black sea bass. However, the states have adopted this measure in the
implementation of state quotas. Council staff have nothing to add beyond the discussion and
analyses included in the draft Amendment.

National Standards

As noted in the comment, Council staff will completely address the National Standards when the
Council and Commission choose a preferred alternative. This was discussed with NMFS/NERO
prior to the completion of the draft amendment. In addition, once the Council and Commission
decide on a preferred alternative, Council staff will respond to all public comments including
those from Massachusetts and Rhode Island.

Other Issues

One of the alternatives considered but rejected for further analysis in the draft Amendment was
the use of base years before 1988 or after 1997 in the allocation formulas for the quota options.
At the public hearings, there was public comment that in fact the use of the years after 1997
would be preferred given that federal permit holders were required to report landings beginning
in 1997. Specifically, Amendment 9 implemented reporting requirements that improved data
collection and increased the accuracy of the landings data. As such, in response to public
comment, Council staff prepared a number of additional tables that incorporate landings data
from the years 1997 through 2000. These tables are attached.
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Table H. Black sea bass landings (percentage) by gear type, Maine to Cape Hatteras,
North Carolina, for various time periods.

Gear

Type 88-97 93-97 Q0 97-00
Bottom/Mid
water trawls 45.82% 45.51% 29.88% 32.37%
Pot/Traps 44.72% 43.14% 48.82% 51.82%
Gill Nets 0.40% 0.65% 1.56% 0.81%
Lines 7.75% 8.37% 13.67% 12.62%
Other 1.31% 2.33% 6.07% 2.37%

Table I. Potential changes in black sea bass landings associated with geay allocatmn for a
hypothetical' TAL of 3,024,742 pounds for 2002,

2002 2002 2002

Allocation Allocation Allocation
Based on BRased on Based on
Gear 2000 88-97 % 93-97 % 97-00 %

Type Landings’ Landings Change Landings Change Landings Change

Bottom/Mid
water trawls 794,461 1,385,937 74.45 1,376,560 73.27 979,109 23.24
Pot/Traps 1,298,031 1,352,665 4.21 1,304,874 0.53 1,567,421 20.75

Gill Nets 41,534 12,099  -70.87 19,661 -52.66 24500 -41.01
Lines 363,511 234,418  -35.51 253,171  -30.35 381,722 5.01
Other 161,505 39,624  -75.47 70,476  -56.36 71,686  -55.61
Total 2,659,042 3,024,742 13.75 3,024,742 13.75 3,024,742 13.75
'Preliminary Dealer Data.
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APPENDIX B. AMENDMENT 1 TO THE BLLACK SEA BASS FISHERY
MANAGEMENT PLAN (ASMFC 2002)

August 19,2002






Fishery Management Report
of the

Atlantic States Marine Fisheries Commission

Amendment 1 to the Interstate Fishery
Management Plan for Black Sea Bass

August 2002



1 EXECUTIVE SUMMARY

This Amendment to the Fishery Management Plan (FMP) for the Black Sea Bass fishery, prepared by
the Mid-Atlantic Fishery Management Council (Council) and Atlantic States Marine Fisheries
Commission (Commission), is intended to manage the black sea bass (Centropristis striata) fishery
pursuant to the Magnuson-Stevens Fishery Conservation-and Management Act of 1976 (MSFCMA),
as amended by the Sustainable Fisheries Act (SFA) in 1996. This amendment is designed to revise the
quarterly commercial quota system for black sea bass implemented in Amendment 9 to the Summer
Flounder, Scup, and Black Sea Bass Fisheries Management Plan.

The management unit for black sea bass remains unchanged in this amendment. Specifically, the
management unit is in US waters in the western Atlantic Ocean from Cape Hatteras, North Carolina
northward to the US-Canadian border.

The objectives of the FMP are:

1. Reduce fishing mortality in the summer flounder, scup and black sea bass fishery to assure that
overfishing does not occur.

2. Reduce fishing mortality on immature summer flounder, scup and black sea bass to increase
spawning stock biomass.

3. Improve the yield from these fisheries.

4. Promote compatible management regulations between state and federal jurisdictions.

5. Promote uniform and effective enforcement of regulations.

6. Minimize regulations to achieve the management objectives stated above.

The following is a brief description of the management measures adopted by the Commission for the
black sea bass fishery. These measures will be in place for 2003 and 2004, at which time their

effectiveness will be evaluated and any changes to the management plan will be made (a complete
description of the adopted management measures is in Section 7)



Black Sea Bass Commercial Management
State-by-state allocations

The Summer Flounder, Scup and Black Sea Bass Management Board approved a state-by-
state allocation program for 2003 and 2004 based on recent landings trends. The National
Marine Fisheries Service will approve a coastwide black sea bass quota, which the states will
allocate using the following percent shares:

State Percent of
Coastwide Quota

Maine 5
New Hampshire 5
Massachusetts 13
Rhode Island 11
Connecticut \

New York 7

New Jersey 20
Delaware 5

Maryland 11
Virginia 20
North Carolina 11
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2 INTRODUCTION -

The management measures implemented by this amendment will be in place for 2003 and 2004. The
effectiveness of the program will be evaluated in preparation for the 2005 specification setting process,
at which time the Commission and Council will determine if the program should be continued, modified
or terminated. If the Commission and Council terminate this management program, or take no action,
the commercial management measures described in Section 9.1.2.3.6 of the 1996 Black Sea Bass

FMP will prevail beginning in 2005.

2.1 DEVELOPMENT OF THE PLAN

The black sea bass fishery is managed under the Summer Flounder (Paralichthys dentatus), Scup
(Stenotomus chrysops) and Black Sea Bass (Centropristis striata) Fishery Management Plan (FMP)
that was prepared cooperatively by the Mid-Atlantic Fishery Management Council (Council) and the
Atlantic States Marine Fisheries Commission (Commission).

This amendment is designed to revise the quarterly commercial quota system for black sea bass
implemented in Amendment 9 to the Summer Flounder, Scup, and Black Sea Bass Fisheries
Management Plan.

2.2 PROBLEMS FOR RESOLUTION

This management program was approved to remedy a number of problems related to the commercial
management system currently in place for black sea bass. Specifically, the quarterly quota system
implemented in Amendment 9 was designed to allow for black sea bass to be landed during the entire 3
months in each quarter. However, the black sea bass fishery experienced early closures during the last
three quarters in 1999 and 2000. In fact, in quarters 3 and 4 of 2000 the quarterly allocation was
harvested within one month, leaving the fishery closed for the remaining two months of those quarters.
In 2001, the quarters 1 through 4 also experienced early closures and quarter 3 of 2001 was closed in
less than three weeks.

Long closures have obvious economic consequences to fishermen and processors. A market glut at the
beginning of the quarter allows for a drop in prices as a large number of fish flood the market. After a

short landings period, the fishery is closed and fishermen, especially those that fish primarily for black

sea bass, are faced with the additional economic concerns of no or reduced income.

In addition to early closures, the quota in the first quarter was not taken in 1998, 1999, and 2000. This
relates to the fact that the allocation percentages are based on historic landings during a period of time
when the mesh size for summer flounder was smaller and the fishery was mixed, i.e., fishermen targeting
summer flounder with 4" mesh landed significant quantities of black sea bass as bycatch from January



through March. As a result of the quota system and minimum mesh sizes for summer flounder, the
flounder fishery is now very direct and fewer sea bass were landed in the winter fishery in 1999 and
2000.

Possible inequities were also been created by the current management system as landings have shifted
to the north. In fact, preliminary data for quarter 4 in 2000 indicate that 41% of the landings for that
quarter occurred in one state, Massachusetts. A shift in abundance of black sea bass to the north may
account for these higher landings. However, some fishermen have also indicated that more restrictive
possession limits have favored fishing operations in the north where black sea bass are caught closer to
shore.

23  MANAGEMENT OBJECTIVES
The objectives of the FMP are:

1. Reduce fishing mortality in the summer flounder, scup and black sea bass fishery to assure that
overfishing does not occur.

2. Reduce fishing mortality on immature summer flounder, scup and black sea bass to increase
spawning stock biomass.

3. Improve the yield from these fisheries.

4. Promote compatible management regulations between state and federal jurisdictions.

5. Promote uniform and effective enforcement of regulations.

6. Minimize regulations to achieve the management objectives stated above.

24  MANAGEMENT UNIT

The management units for summer flounder, scup and black sea bass remain unchanged in this
amendment. Specifically, the management unit is summer flounder in US waters in the western Atlantic
Ocean from the southern border of North Carolina northward to the US-Canadian border, and scup

and black sea bass in US waters in the western Atlantic Ocean from Cape Hatteras, North Carolina
northward to the US-Canadian border.



2.5  MANAGEMENT STRATEGY

This amendment modifies the quota system for black sea bass by implementing a state-by-state
allocation systern for 2003 and 2004. This modification will allow for a more equitable allocation of the
quota and increase the probability that exploitation targets will be met by allowing states to craft
regulations that best meet the needs of their fishermen. The Council and Board intend to continue the
‘management programs detailed in the black sea bass FMP to reduce overfishing and rebuild the black
sea bass.

3 DESCRIPTION OF THE STOCK
3.1 SPECIES DESCRIPTION AND DISTRIBUTION

The following information on black sea bass range is taken directly from the document “FMP-EFH
Source Document, Black Sea Bass: Life History and Habitat Requirements” (Steimle et al. 1999b).
This document is referred to hereafter as the black sea bass EFH background document.

Black sea bass are basically warm-temperate in distribution, and usually strongly associated with
structured, sheltering continental shelf and coastal habitats, such as reefs and wrecks. Black sea bass
have been collected or reported from southern Nova Scotia and Bay of Fundy (Scott and Scott 1988)
to southern Florida (Bowen and Avise 1990) and into the Gulf of Mexico. The management unit is
black sea bass in the western Atlantic Ocean from the US-Canadian border southward to Cape
Hatteras, North Carolina. South of there, black sea bass are managed by the South Atlantic Fishery
Management Council. Beebe and Tee-Van (1933) also reported that they were once introduced to
Bermuda; but the status of that introduction is unknown. Brown et al. (1996) reported that the summer
migrant fish assemblage, that black sea bass is associated with, has also been reported from scattered
sites on the Grand Banks of Canada; however, it is rarely found in the cool waters north of Cape Cod
and into the Gulf of Maine (Scattergoode 1952, DeWitt e al. 1981, Short 1992). Over this wide
distribution, the species is considered as three populations or stocks (northern, southern, Gulf of
Mexico), with the northern stock, occurring north of Cape Hatteras, being the focus of this summary
review. The life history and habitat uses of the southern and Gulf of Mexico populations, occurring
south of Cape Hatteras, are covered in the Southeast Fishery Management Council's Snapper/Grouper
FMP.

Beginning with the eggs and larvae of this species, they are generally collected on midshelf to coastal
waters in the late spring to late summer (see below for details). Larvae are believed to settle in coastal
waters and then as early juveniles move into estuarine or sheltered coastal nursery areas. Boehlert and
Mundy (1988) suggest that this may be a two-step process of nearshore accumulation and estuarine
passage. During the warmer months, juveniles are found in estuaries and coastal areas, and adults are
found in slightly deeper coastal areas, between North Carolina and Massachusetts, often near some



kind of shelter. Adults summer in coastal areas, usually containing some structured habitat, along the
Middle Atlantic Bight and into the Gulf of Maine. As coastal waters cool in the fall, the population
gradually migrates south and offshore to winter on the slightly warmer outer continental shelf off and
south of New Jersey. Temperature appears to be the limiting factor in black sea bass distribution, not
the availability of structured habitat, north of Cape Cod. In Middle Atlantic Bight waters they are
usually the most common fish found on these structured habitats, especially south of New Jersey where
the abundance of cunner, Tautogolabrus adspersus, declines. These structured habitats have been
reported to include shellfish (oyster and mussel) beds, rocky areas, shipwrecks and artificial reefs
(Verrill 1873, Bigelow and Schroeder 1953, Musick and Mercer 1977, Steimle and Figley 1996).

One major distinguishing characteristic of the Middle Atlantic Bight population is that it migrates south
and offshore to winter in deeper waters between central New Jersey and North Carolina, generally, as
bottom water temperatures decline below about 57° F (14° C) in the fall. This population then migrates
inshore to reside in southern New England and Middle Atlantic Bight coastal areas and bays as bottom
waters warm again above about 45°F (7° C) in the spring (see juvenile and adult distribution
discussions below for details). The southern population is not known to make this extensive migration
but may move away from shallow coastal areas during periods of cold winter conditions, especially in
the Carolinas. Larger fish are commonly found in deeper waters and usually associated with rough
bottom (Smith 1907, Hildebrand and Schroeder 1928, Bigelow and Schroeder 1953). Black sea bass
have been reported to attain lengths of over 24 inches (60 ¢m) and weights of 7.7 pounds (3.5 kg) or
greater in the Middle Atlantic Bight (Bigelow and Schroeder 1953) and live to up to 20 years; these
largest and oldest fish being almost always males.

As previously mentioned, one of the characteristics of this population of black sea bass is its seasonal
migrations. The summer coastal population migrates in scattered aggregates in the fall (Musick and -
Mercer 1977) by generally unknown routes across the continental shelf from the inshore areas to the
outer continental shelf wintering areas south of New Jersey as bottom temperatures decline. The
locations of a time series of tag returns from adult fish tagged in Nantucket Sound, Massachusetts
suggests that this local group of fish migrates directly south to the outer shelf near Block Canyon and
moves southwest along this outer shelf zone to the vicinity of Norfolk Canyon, and returned by the
same route (Kolek 1990). Offshore migrations are stimulated in the fall as coastal bottom water
temperatures approach 45°F (7°C) and the return inshore migration begins in the spring (about April)
as inshore bottom water temperatures rise above this 45°F (7°C) level (Nesbit and Neville 1935, June
and Reintjes 1957, Colvocoresses and Musick 1984, Chang 1990, Shepherd and Terceiro 1994).
Larger fish (again with a high proportion of males) begin migrating offshore sooner than smaller fish
(Kendall 1977).

Black sea bass appear to be part of a migratory group of warm temperate species that are intolerant of
colder inshore winter conditions. These migrant associate species can include scup, summer flounder,
northern sea robin, spotted hake, butterfish and smooth dogfish (Musick and Mercer 1977,



Colvocoresses and Musick 1984}, The composition of the seasonally migrating group that typically
contains black sea bass is reported to vary inshore between spring-summer and fall (Phoel 1985). Any
interactions among these species and their shared use of the habitat they transit are unknown, although
juvenile-subadult black sea bass could be preyed upon by larger summer flounder and dogfish (see
above). All other species, except butterfish, would be competitors for food and perhaps shelter, even if
it were only a depression in the sediment or a exposed clam shell.

3.2  ABUNDANCE AND PRESENT CONDITION

The most recent assessment on black sea bass, completed in June 1998, indicates that black sea bass
are over-exploited and at a low biomass level (SAW 27). Fishing mortality for 1997, based on length
based methods, was 0.73. The complete assessment is detailed in the “Report of the 27" Northeast
Regional Stock Assessment Workshop” (NEFSC 1998b).

The NEFSC has provided spring survey results for 2000. Amendment 12 to the Summer Flounder,
Scup and Black Sea Bass FMP, which was partially approved by NMFS in 1999, established a

biomass threshold based on this survey. Specifically, the biomass threshold is defined as the maximum
value of a three-year moving average of the NEFSC spring survey catch-per-tow (1977-1979 average
of 0.9 kg/tow).

Survey results indicate black sea bass biomass has increased in recent years; the 1999 value was the
highest value in the series since 1979. However, the 1999 index is large because of a single tow that
caught a large number of black sea bass in an area slightly north of Cape Hatteras. If that tow is
removed from the estimate, the index drops from 0.433 to 0.093 for 1999.

Because of the potential influence of extremely small or large number for a single tow, Gary Shepherd
(pers. comm.) has suggested that the survey indices be log transformed to give a better indication of
stock status. The transformed series indicates a general increase in the exploitable biomass since 1993.
The preliminary index for 2000 of 0.322 is the highest in the time series since 1976 and would
substantiate fishermen’s observations that black sea bass have become more abundant in recent years.
The three-year moving average for 1998-2000 of 0.2011 is a 42% increase relative to the 1997-1999
average.

The spring survey can also be used as an index of recruitment. The survey indicates good year classes
were produced from 1988 to 1992 (0.2 to 0.76 fish per tow), with a moderate year class in 1995, and
poor year classes in 1993, 1994, 1996 and 1997. The 1999 index was about three times the average
for the period 1968-1998 and the fourth largest value since 1968. Preliminary results for 2000 indicate
a strong year class; the index is 1.135, the highest in the time series.



Relative exploitation based on the total commercial and recreational landings and the moving average of
the transformed spring survey index indicates a significant reduction in mortality in 1998 and 1999
relative to 1996 and 1997 levels. Based on length frequencies from the spring survey, and assuming
length of full recruitment at 25 cm, the average F based on two length based methods was 0.75 (48%
exploitation rate) in 1998 (Shepherd pers. comm.). Length based estimates are very sensitive to
changes in the length used for full recruitment; average F’s were 0.51 (37% exploitation) or 1.25 (66%
exploitation) if a length of 23 or 27 cm was used in the calculations. Based on the relative index,
exploitation rates in 1999 were nearly identical to those estimated for 1998.

3.3 STOCK CHARACTERISTICS AND ECOLOGICAL RELATIONSHIPS
3.3.1 Spawning and early life history

Studies on age at maturity indicate that most black sea bass reach sexual maturity between ages 1 and
4 with 50% mature by age 2 (NEFSC 1993). The length at which 50% of the black sea bass are
sexually mature is about 7.7 inches TL (NEFSC 1993).

The following discussion is taken from the black sea bass EFH source document. Like most of the
Serranidae family, black sea bass are protogynous hermaphrodites. This means that most black sea
bass function first as females, then undergo sexual succession and become functional males (Lavenda
1949). Cochran and Greir (1991) identified the hormonal changes that regulated this sexual succession
or transformation in black sea bass.

In general, sex ratios favor females at smaller sizes and younger ages and males at larger sizes and older
ages. Based on a compilation of several studies, the probability that a female black sea bass will
undergo sexual transformation was greatest between 7 and 10 inches TL (Shepherd pers. comm.)
(Table 1). Inthe Middle Atlantic Bight, individuals begin to become sexually mature at age 1 yr (8-17
cm TL), but it is not until they grow to about 19 em SL (age 2-3 yrs) that about 50% of that size group
are mature (O'Brien ef al. 1993). A majority of this size-maturity threshold group are females (Mercer
1978). The average size at which sexual transformation from females to male occurs was reported to
be between 10-13 inches (23.9-33.7 cm; Chesapeake Bay Program 1996). In the South Atlantic

Bight, Cupka et al. (1973) reported that both sexes matured at smaller sizes, between 14 and 18 cm
SL, in South Carolina waters. However, Wenner ef al. (1986) and Alexander (1981) found mature

fish at smaller sizes, i.e., about 4.0-4.4 inches (10-11 c¢m; age 1+) for South Carolina and New York
populations, respectively, and a majority were mature at about 19 cm, again corresponding to an age of
about 2-3 years, as was found for the Middle Atlantic population. Alexander (1981) reported a
decrease In the age and size of sex change since the 1940s with fewer mature males in the population;
he associated this decrease with increasing fishing pressure.
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Based on collections of ripe fish and egg distributions, the species spawns primarily on the inner
continental shelf between Chesapeake Bay and Montauk Pt., Long Island at depths of about 66-165 ft
(20-50 m; Breder 1932, Kendall 1972, 1977, Musick and Mercer 1977, Wilk et al. 1990, Eklund

and Targett 1990, Berrien and Sibunka in press), but eggs frequently occurred or spawning have been
reported as far north as Buzzards Bay and Nantucket Sound, Massachusetts (Wilson 1889, Sherwood
and Edwards 1902, Kolek 1990). Mercer (1978) reported that 2-5 yr old fish release between
191,000 and 369,500 eggs each.” Some larvae have been collected in Cape Cod Bay but these were
considered stragglers washed there through the Cape Cod Canal from Buzzards Bay and not the
product of local spawning (MAFMC 1996b). Gravid females are not generally found in estuaries
(Allen e al. 1978). Spawning in the Middle Atlantic population is generally reported in the late spring
through mid-summer, May to July (Kendall 1972, 1977, Musick and Mercer 1977, Feigenbaum e? al.
1989, Wilk et al. 1990, Eklund and Targett 1990) during inshore migrations, but can extend to
October-November (Fahay 1983, Berrien and Sibunka in press). Larval distributions presented in
Able ef al. (1995a) suggest spawning is earliest off Virginia-North Carolina (in the vicinity of the
wintering grounds) and progresses northerly and inshore as inner shelf waters warm.

Shepherd and Idoine (1993) noted that the complex social hierarchy of reef fishes during spawning,
such as the temperate black sea bass, implies that the number of males may be an important factor
limiting reproductive potential. They also noted, however, that theoretical studies suggested that the
current relative abundance of males may not yet be limiting in the black sea bass population to the
degree that non-dominant males participate in spawning. There are no known reported observations of
the actual spawning activity and whether it is near the bottom or water surface. However, in
Massachusetts coastal waters, spawning fish have been reported to aggregate on sand bottoms broken
by ledges, and after spawning the fish disperse to ledges and rocks in deeper water (Kolek 1990,
MAFMC 1996b). From tagging studies, Kolek (1990) reported evidence of spawning ground homing,
as somme tagged adult black sea bass returned annually to the same spawning grounds in northwestern
Nantucket Sound. Kolek (1990) also reported this local spawning group spawned earlier and in
shallower waters than generally reported (Kendall 1977). Although nothing is known of the mating of
this species, distinct pairing is characteristic of the family (Breder and Rosen 1966).

Black sea bass produce colorless, buoyant eggs that are spherical and approximately 0.04 inches in
diameter. Mercer (1978) derived fecundity relationships for 25 black sea bass collected in the Mid-
Atlantic, The relationship between total fecundity (F - thousands of eggs) and total weight (W - grams)
was:

F=-587.684 + 348.053 (log W)

Fertilized black sea bass eggs hatch in approximately 75 hours at a temperature of 61° F. Wilson

(1891) described the embryonic development of black sea bass and Kendall (1972) described black
sea bass larvae.
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3.3.2 Age and growth

Growth in mature black sea bass is sexually dimorphic, with faster growth but resulting in a lower
maximum size-in females (Lavenda 1949, Mercer 1978, Wilk et al. 1978). However, Shepherd and
Idoine (1993) suggest that the species can have three possible sex-related growth rates: female, male,
and transitional. Alexander (1981) found the males grew faster than females off New York based on
otolith annuli analysis for year-1 or older fish. Dery and Mayo (1988), Kolek (1990) and Caruso
(1995) reported that black sea bass from southern New England (Massachusetts) had growth rates
almost double those reported for New York and Virginia, but different growth estimators were used;
this observation is consistent with Mercer (1978) and Wenner et al. (1986) who noted that Middle
Atlantic Bight fish at age were larger and grew faster than South Atlantic Bight fish. The long-term
validity and habitat relationship of this observation is unknown at present. Growth is linear to about age
6, then slows; the Middle Atlantic population is larger at age than the South Atlantic population
(Wenner er al. 1986).

Mercer (1978) aged 2905 black sea bass collected from commercial fisheries and trawl surveys in the
Mid-Atlantic from 1973 to 1975. She found that back-calculated mean lengths almost doubled
between ages 1 and 2 and then the rate of growth declined steadily thereafter (Table 2). She did not
age any black sea bass older than 9 and larger, older fish were not well represented in the samples.
Mercer (1978) also found significant differences in growth rates between male and female black sea
bass.

L.ength-age data (all sexes combined) was fit to the von Bertalanffy growth equation. Thi: equation,
which relates age to length, is:

Lt:469 (1 _e-O.ISZ(t-O.IOSG))
where L, is mean standard length (mm) at age t.
Most scientific publications report lengths of black sea bass in standard lengths. The standard length is
the length of the fish from the tip of the snout to the posterior end of the hypural bone. However, most
state regulations and the regulations pertaining to size in this FMP are in total length. Total length (TL),
the length along the mid-line of the fish from the tip of the snout to the tip of the tail, can be derived from
standard length using the following formula (Shepherd pers. comm.):

TL=1.42076 (SL) - 30.5

where length is measured in millimeters.

12



swaioht ralatinmzlii-
3.3.3 - Length-weight relationship

Mercer (1978) developed length-weight relationships for black sea bass collected from the Mid-
Atlantic Bight. Based on a sample of 2016 fish, the derived equation was:

log w=-4.9825 + 3.1798 (log 1)
where weight (w) is in grams and length (1) is standard length in millimeters. Mercer (1978) also found
significant differences between sexes with males heavier than females of the same length.

3.3.4 Mortality

The instantaneous natural mortality rate (M) is defined as annual losses experienced by black sea bass
from all natural and anthropogenic factors except commercial and recreational fishing. The NEFSC
assumed an M of 0.2 for black sea bass in the most recent stock assessment (NEFSC 1995).

The SAW-25 SARC concluded that there was inadequate information to pursue an age-based
assessment at least for several years. Therefore, SAW-27 estimated fishing mortality during 1984-1997
was estimated using length-based methods. The Beverton and Holt (1956 in SAW-27) and Hoenig
(1987 in SAW-27) method were both applied to length frequencies of the combined commercial and
recreational landings and of the spring NEFSC survey. An L,=66.3 , K=0.168, and length at
recruitment of 9.4 inches (24 cm) were used in the estimations. Average annual fishing mortality,
estimated from length-based analyses, ranged from 0.56 to 0.79 during 1984-1997 and was 0.73 (48
percent exploitation) in 1997.

3.3.5 Feeding and predation

According to Section 600.815 (a)(8) of the MFCMA, actions that reduce the availability of a major
prey species, either through direct harm or capture, or through adverse impacts to the prey species'
habitat that are known to cause a reduction in the population of the prey species may be considered
adverse effects on a managed species and its EFH. The following sections on feeding and predation
were taken from the black sea bass EFH source document.

3.3.5.1 Feeding
The diets of black sea bass larvae are poorly known and can be expected to be mostly zooplankton.

Tucker (1989) reported that black sea bass larvae are capable of surviving and growing at lower prey
densities and resist prey abundance fluctuations better then bay anchovy, Anchoa mitchilli, larvae.
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Juvenile black sea bass are reported to be diurnal, visual predators and prey often on small benthic
crustacea (isopods, amphipods, small crabs, sand shrimp, copepods) and other epi- or semi-benthic,
estuarine-coastal taxa, such as mysids or smaller fish (Richards 1963a, Kimmel 1973, Allen et al.
1978, Werme 1981). Kimmel (1973) included polychaete worms as significant dietary items and
reported a diet shift with juvenile growth, from mysids (55%) and amphipods (15%) at 1.2-3.5 inches
(3.0-9.0 cm) SL to xanthid and other crabs (35%), mysids (19%) and polychaetes (14%) for 3.5-5.7
inches (9.1-14.6) cm SL sub-adults. Orth and Heck (1980) reported sub-adults (5.5-6.4 inches
[14.0-16.5 cm] TL) using and feeding within eelgrass beds in lower Chesapeake Bay; prey were
juvenile blue crabs, eelgrass fragments, isopods, caprellid amphipods, shrimp and pipefish, Syngnathus
sp. Festa (1979) also reported various crabs (lady, blue and mud) and caridean shrimp as major diet
items in a small sampling from a central New Jersey estuary. Allen et al. (1978) reported small bait fish
(anchovies and silversides, Anchoa sp. and Menidia sp.) became most evident in the diets of southern
New Jersey coastal-estuarine black sca bass between 4.3 inches and about 7.0 inches (11 ¢cm and

about 18 cm) lengths; but so did an increase in the occurrence of plant detritus, though crustacea were
still the most common prey.

While on their summer habitat, adult black sea bass continue to feed on a variety of infaunal and
epibenthic invertebrates (especially crustacea, including juvenile lobster) and small fish, and on pelagic
squid and baitfish (Bigelow and Schroeder 1953, Miller 1959, Richards 1963a, Mack and Bowman
1983, Steimle and Figley 1996). Feeding was reported heaviest after spawning (Hoff 1970). The diets
and feeding while the population is wintering offshore is poorly known. The potential benthic
invertebrate macrofaunal prey in the wintering area is known to be variable and can be dominated by
¢chinoderms (sand dollars and sea stars), molluscs such as razor clams, and polychaetes (Wigley and
Theroux 1981, Steimle 1990). Some co-wintering guild species, €.g., scup (Austen ef al. 1994), can
be competitors for habitat or food. Other guild species, such as butterfish and squid, can be prey for -
adult black sea bass.

3.3.5.2 Predation

There are a multitude of potential larval black sea bass predators, and "jellyfish" can be a significant
source of larval mortality when they are abundant in the coastal zone (Arai 1988).

Hartman and Brandt (1995) included black sea bass, presumably juvenile, in the summer diets of one
year old weakfish, Cynoscion regalis, and other predators in Chesapeake Bay. Summer flounder,
smooth dogfish and toadfish are potential demersal predators of juvenile black sea bass, and exposed
juveniles can also be prey to piscivorous bluefish, Pomatomus saltatrix, striped bass, Morone
saxatilus, weakfish and other predators that use the entire water column, including fish-eating diving
birds. Steimle (unpub. data) found juvenile black sea bass in the stomachs of the following predators
examined in Raritan Bay during the summer 1997: cleamose skate (Raja eglanteria), northern and
striped sea robin (Prionotus evolans), summer flounder, spot, and possibly others (e.g., weakfish,
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bluefish, toadfish, smooth degfish,-and four-spot flounder, Paralichthys oblongus) whose stomachs
contained small unidentified, partially digested fish, similar in size and shape to juvenile black sea bass.

The NEFSC food habits database lists the following as predators of black sea bass: spiny dogfish,
Squalus acanthias; Atlantic angel shark, Squatina dumeril; clearnose skate; little skate, Raja
erinacea; spotted hake; summer flounder; windowpane, and goosefish, Lophius americanus. This
predation undoubtedly includes many sizes-of black sea bass, but smaller fish are probably most
vulnerable.
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3.3.5.3 Parasites, diseases, injuries and abnormalities

Several different kinds of acanthocephalans, cestodes, and nemotodes have been found encysted in
black sea bass digestive tracts (Linton 1901). Cupka et al. (1973) found that black sea bass collected
from South Carolina waters were generally free of external parasites.

3.3.5.4 Overfishing definition

The Amendment 12 overfishing definition for black sea bass is when the fishing mortality rate exceeds
the threshold fishing mortality rate of F,;, Since F, cannot be reliably estimated, F,,, is used as a
proxy for F,,,. When an estimate of F,;, is available, it will replace the proxy. F,,,is 0.32 under
current stock conditions. The maximum value of the spring survey index based on a three year moving
average (0.9 kg/tow), is a proxy for the biomass threshold. B, cannot be reliably estimated for black
sea bass (MAFMC 1998).

3.3.5.5 Probable future condition

The future condition of a stock is dependent upon the recruitment, growth, natural mortality and fishing
mortality that the current stock is undergoing. The following paragraphs summarize the important
parameters from the above discussion and project where the future stock will be in relation to the
current fishery.

In addition, the advisory report on black sea bass from SAW-27 states that “recent catches are well
below the historical average, age and size structure is truncated, and survey biomass indices since the
late 1980s have been one-tenth of those observed in the late 1970s. Average annual fishing mortality,
estimated from length-based analyses, ranged from 0.56 to 0.79 during 1984-1997 and was 0.73 (48
percent exploitation) in 1997. Recruitment in 1997, as indicated by survey indices, was well below the
1972-1996 average.” The SARC-27 advisory report concluded that “in the absence of age-based
estimate of current stock size (e.g., from virtual population analysis), a forecast of future stock was not
possible. However, the existing fishing mortality rate reduction schedule, if effective, should result in
increased survival for recruits leading to increases in stock biomass, if recruitment does not decrease.”
Additional, detailed information is available in the SAW-27 documents.

4 DESCRIPTION OF HABITAT

This section remains unchanged from the 1996 Black Sea Bass FMP. Reference Section 6, page 12.
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5 -DESCRIPTION OF THE FISHERIES -
5.1 DOMESTIC COMMERCIAL FISHERY

Commercial landings of black sea bass have been recorded since the late 1800's. These data indicate

that commercial landings north of Cape Hatteras varied around 6 million pounds from 1887 until 1948
when they increased to'15.2 million pounds (NEFSC 1992). Reported landings increased to a peak of
21.8 million pounds in 1952, declined to 1.4 million pounds in 1971 (Table 3), and in recent years have
fluctuated between approximately 2 and 4 million pounds (Table 3). Commercial black sea bass
landings have varied without trend since 1981, ranging from a low of 2.06 million Ib in 1994 to a high of
4.33 million 1b in 1984 (Table 3). The 1999 landings of 2.98 million 1b were substantially below the
peak landings estimated for 1952 (Table 3).

The distribution of commercial landings by state has fluctuated since 1950 (Table 3). However,
Virginia has generally had the highest black sea bass landings with 42% of the total landings from Maine
through North Carolina from 1950 through 1999, followed by New Jersey. Landings from North
Carolina increased in relative importance to the coast in the early 1960's as compared to the early part

of the time series. Likewise, New York landings have decreased in relative importance to the coast
since the early part of the time series. Commercial landings by state have varied over recent years
(Table 3). New Jersey had the highest average landings (33.5% of the average) from 1990 to 1999,

with Virginia second (22.6%; Table 3). Virginia had the highest landings in 1998 and 1999. In
addition, although Massachusetts has a 12" TL size limit for black sea bass, landings in that state almost
doubled from 1998 to 1999 to around 574 thousand pounds making that state second in 1999.

Traditionally, two gears, fish otter trawls and fish pots/traps have accounted for the majority of
commercial landings on a coastwide basis. These two gears accounted for about 85% of the landings
from 1990 to 1999 (Table 4). Other important gear include hand lines (9%) and inshore and offshore
lobster pots (nearly 2% combined).

Otter trawls, which harvested 40% of the black sea bass coastwide, accounted for the majority of the
black sea bass landings in most states with the exception of Massachusetts, New Jersey, Delaware, and
Maryland, from 1990 to 1999 (Table 5). Fish pots/traps accounted for a significant proportion of the
landings from the remaining states. In addition, hand lines harvested a significant proportion of black
sea bass in Massachusetts, Connecticut , New York, Virginia, and North Carolina (Table 5).

Due to a change in reporting requirements, the reporting of commercial landings by distance from shore
is inconsistent from 1994-1998. Therefore, only 1999 landings are presented by distance from shore in
this document. Earlier black sea bass landings by distance from shore are presented in Amendment 9.
In 1999, 74.6% of the commercial landings of black sea bass were caught in the EEZ (Table 6). Of'the
states with reported landings Massachusetts had the lowest landings (0.5%) from the EEZ. Virginia
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had the highest landings (99.7%) from the EEZ. The remainder of the states with reported landings
caught the majority of their landings in the EEZ (Table 6).

Landings by month indicate that most black sea bass were harvested from January through June with
peak landings in March and May, for the period 1990 to 1999 (Table 7). By state landings generally
peaked in the winter months for all states except Massachusetts, New York, and Maryland. These
states generally showed peaks in the summer months from April through August (Table 7).

5.2 DOMESTIC RECREATIONAL FISHERY

From 1981 to 1999 recreational landing have fluctuated between a high of 12.4 million pounds in 1986
to a low of 1.2 million pounds in 1998. During this time period the recreational sector accounted for
79% of the total black sea bass landings in 1982 to only 25% of the total black sea bass landings in
1984. Recreational fishermen landed 1.7 million pounds of black sea bass in 1999, accounting for 36%
of the total black sea bass landings (Table 8). However, recreational landings were about 50% below
the average value of 3.9 million pounds, from 1990 to 1999.

From 1990 to 1999, recreational trips directing for black sea bass in the Mid-Atlantic, New England,
and South Atlantic Regions, ranged from a 219 thousand trips in 1992, to 315 thousand trips in 1995
(Table 9). Data of recreational fishing trips directed for black sea bass is not reported in the MRFSS
statistics after 1997.

Over the past ten years (1990 to 1999) New Jersey accounted for the majority of recreational black

sea bass landings (53.1% of the ten year total), followed by Virginia (20.3%), and North Carolina (5%;
Table 10). The remainder of the states each accounted for less than 5.0% of the total recreational
black sea bass landings from 1990 to 1999.

The majority of the black sea bass recreational landings came from the EEZ, from 1990 to 1999, in the
Mid-Atlantic Region and North Carolina, with an average of 71.0% and 63.8%, respectively, of the
landings from the EEZ (Table 11). During this time period, an average of 77.1% of the landings came
from state waters in the North Atlantic Region.

In the North Atlantic Region and North Carolina, recreational landings of black sea bass were
predominantly made by fishermen from private/rental boats (62.9% and 69.8% of the 1990 to 1999
average, respectively; Table 12). In the Mid-Atlantic Region recreational landings of black sea bass
were predominantly made by fishermen on party/charter boats (66.5% of the 1990 to 1999 average).

VTR data for party/charter boats 1s only available from 1996 and later, when the requirement for a

federal permit holder to submit a vessel logbook was implemented. VTR data indicate that black sea
bass contributed almost 20% of the total catch (by number) made by party/charter vessels for the
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1996-1999 period (Table 13). The contribution of black sea bass to the total catch of party/charter
vessels fluctuated throughout the year, ranging from less than 10% in January, February, March, April,
and August to almost 50% in November, with the largest proportion of black sea bass caught from
May through December (Table 13). Analysis of the recreational landings by state indicates that the
proportion of black sea bass to the total catch ranged from less than 1% to over 47%.

6 ECONOMIC CHARACTERISTICS OF THE FISHERY

Black sea bass is an important component of the commercial and recreational fisheries from North
Carolina through Massachusetts. The economic characteristics of the commercial and recreational
fishery for black sea bass is described below. Throughout this description, it is important to note the
distinction between economic value and economic impact.

Economic value is a measure of willingness to pay for a good or service. Ex-vessel value in the
commercial sector is thus a measure of processor and wholesaler willingness to pay for summer
flounder, scup, or black sea bass in the dockside market. Likewise, retail value is a measure of final
consumer willingness to pay for these species at supermarkets, seafood shops and restaurants.

Economic impact, on the other hand, is a measure of expenditures made by people engaged in a
particular activity, and the employment, income, tax revenues, etc. which result from these expenditures.
Often, it is said that recreational fishermen spend "x" dollars on gear, boats, travel, etc., and generate

"y" amount of employment or "z" dollars in tax revenue.

Clearly, this species is valuable to both recreational anglers and seafood consumers who do not or
cannot fish for themselves. Also, individuals and firms engaged in the commercial harvesting,
processing and marketing of black sea bass make expenditures and generate employment in the course
of business activities, as do participants in the recreational fishery. This species has economic value in
both recreational and commercial uses and these species related activities have economic impact in
each use.

When considering the relative benefits of black sea bass to the two sectors, commercial values must be
compared to recreational values and commercial impacts must be compared to recreational impacts.
Unfortunately, recreational values are not easily measured and too often, economic impacts of
recreational fishing are erroncously contrasted with ex-vessel value in the commercial sector. The
reader is cautioned to avoid this confusion when impact and value estimates are presented in the
following sections.
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6.1 COMMERCIAL FISHERY

As a general rule, commercial fisheries are divided into three different components: harvesting,
processing, and marketing. Different degrees of specialization and integration within each of these
components exists among different fisheries. That is, many individuals and firms specialize in a single
sector, although some vertically integrated companies span all sectors, and diversified companies are
often involved in food related industries besides seafood. The intent of the following section is to
examine each component in order to better understand these fisheries.

6.1.1 Harvesting sector
6.1.1.1 Ex-vessel value and price

Commercial landings of black sea bass have decreased approximately 31% from 4.3 million pounds in
1984 to less than 3.0 million pounds in 1999. Commercial landings in 1999 were 16% above the 1998
landings and 5% above the 1990-1999 mean. The commercial share averaged 45% of the combined
total landings of black sea bass from 1990-1999 (Table 8). Preliminary landings data indicates that less
than 2.7 million pounds of black sea bass were landed in 2000.

The ex-vessel value of black sea bass landings increased from approximately $2.3 million in 1994 to
over $5.0 million in 1999, In 2000, the commercial value of black sea bass was estimated at $4.7
million or 6% below the 1999 value. Inflation adjusted prices (2000 dollars) have ranged from $1.14
to $1.81 per pound for the 1991 to 2000 period. These prices have increased from $1.14/1b in 1993
to $1.79/1b in 2000 (Table 14).

The value of black sea bass landings relative to the value of total landings in 1999 and 2000 are
presented in Table 15 In 2000, the contribution of black sea bass landings to the value of total landings
varied for each state from 1% or less for most states to slightly over 1% in Delaware, Virginia, and
North Carolina. The overall contribution of summer flounder landings to the total ex-vessel value from
Maine to North Carolina was less than 0.5% in 2000. While some states experienced small percentage
changes in the contribution of black sea bass value to the value of total landings from 1999 to 2000,
Delaware experienced about a 3% reduction. However, the aggregate contribution associated with this
species from Maine to North Carolina was virtually unchanged from 1999 to 2000.

At §1.81/1b, the average price (all sizes) of black sea bass reached a record high in inflation adjusted
(2000) dollars in 1998 (Table 14). Adjusted prices for black sea bass have ranged from $1.19 to
$1.81 per pound for the 1991 to 2000 period. In 2000, highest prices were received in North
Carolina ($2.08/1b), Virginia ($2.06/Ib), and New York ($1.90/Ib). Coastwide, the average price of
scup was $1.79 per pound in 2000 (Table 16).
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Monthly landing and price data for black s=a bass indicates that a supply - price relationship is
observable on a monthly basis. Months with highest average ex-vessel prices tend to coincide with
months of lowest landings, normally between June and September (Table 17). Prices received for black
sea bass originating in EEZ waters were generally higher than for state waters for 1999-2000 (Table
18). The 2000 coastwide average ex-vessel price per pound for jumbo was $2.62, $2.04 for large,
$1.47 medium, $1.05 for small, $10.3 for extra small, and $1.56 for unclassified landings (Table 19).
Price differential in 2600 indicate that the ex-vessel price per pound for large black sea bass was
approximately 95% greater than for small and extra small (pins).

6.1.1.2 Fishing vessel activity

Analysis of permit data indicates that in 2000 there were 1,969 vessels with one or more of the
following three commercial or recreational federal northeast permits: summer flounder, black sea bass,
and scup. A total of 1,033, 977, and 831 federal commercial permits for summer flounder, scup, and
black sea bass, respectively, were issued to northeast region fishing vessels. For party/charter
operators a total of 613, 498, and 528 federal permits were issued for summer flounder, scup, and
black sea bass, respectively (section 3.5).

These three fisheries (summer flounder, scup, and black sea bass) have vessels permitted as
commercial, recreational, or both. Of the 1,969 vessels with at least one federal permit there were

1,303 that held only commercial permits for summer flounder, scup, or black sea bass while there were
546 vessels that held only a recreational permit. The remaining vessels (120) held some combination of
recreational and commercial permits. Whether engaged in a commercial or recreational fishing activity
vessels may hold any one of seven combinations of summer flounder, scup, and black sea bass permits.
The total number of vessels holding any one of these possible combinations of permits by species and
commercial or recreational status are reported in Table 20

In addition to summer flounder, scup, and black sea bass there are a number of alternative commercial
or recreational fisheries for which any given vessel might possess a federal permit. The total number of
vessels holding any one or more of these other permits is reported in Table 21 Additional descriptive
information for these permit holders is presented in section 3.5.

Table 22 presents the top commercial landing ports for summer flounder, scup, and black sea bass for
1999. Activity at the port level indicate that 57% of the total black sea bass commercial landings
occurred in seven ports: Chatham and “Other Massachusetts”, Massachusetts; Point Judith, Rhode
Island; Cape May, New Jersey; Ocean City, Maryland; and Virginia Beach and Hampton, Virginia,
The contribution of black sea bass to ports with 10% or more black sea bass dependence (value) is
presented in Table 23 Of the seven ports accounting for the bulk of the black sea bass landings in
1999, only Virginia Beach (14.60%) and Ocean City (9.76%) had 10% or more revenue dependence
on black sea bass (Table 23).
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6.1.1.3 Fishing costs

Vessel costs are composed of ownership costs and operating costs. Ownership costs are incurred once
the durable goods are purchased. These are added costs whether or not the assets
(equipment/materials) are used in the production process, that is they remain constant regardless of the
output level. Ownership costs are frequently referred to as "fixed costs." They include depreciation,
debt, insurance, routine maintenance, and insurance, etc. Operating costs are incurred when the
production process occurs. These costs are commonly known as "variable costs," They include fuel,
oil, maintenance, wages, food, sale and unloading fees, etc.

Vessel variable costs are proportionate to the hours traveling and fishing (operating maintenance, fuel,
ice) and the quantity of fish landed (wages, sales and unloading fees, ice). Costs vary in different
locations and the cost components have changed over the years. Due to the variation in vessels
landings, summer flounder, scup, and/or black sea bass (home port, tonnage class, directed fishery,
etc.), exact cost information is difficult to obtain and generally applicable only to a hypothetical
"average" vessel.

Wages are almost always in the form of a share or "lay" system. The captain, crew, and vessel owner
split the net revenue based on a predetermined, set ratio. Ratios are in many instances set according to
what is traditional in that port. The particular ratio of the lay system utilized varies between vessels. In
some cases none of the trip expenses are paid by the crew but incurred by the boat. When this system
is employed, the gross revenue is divided equally between the crew and the boat. This system is
termed “Clear 50.” On the other hand, trip expenses such as fuel, ice, and in some cases food are
subtracted from the gross revenue with the remainder divided 50-50 between the crew and the boat.
This system is termed “Broken 50.” When one or the other of the parties is responsible for additional
costs, the share split normally reflects this.

In the Northeast, diesel fuel has increased from approximately $0.96 per gallon in 1997 to $1.27 per
gallon in 2000 (USDA 2001). However, fuel costs will vary throughout the year and among ports.

Total vessel fuel costs are directly proportional to the amount of time spent steaming and fishing as well
as the size and drag of the fishing gear used. Given the uncertainties of world oil markets, it is likely that
fuel prices will fluctuate unpredictably from year to year.

Variable maintenance costs are related to the hours the engines, fishing gear, etc. are used and the
weather conditions. Much of the minor repair work is conducted by crew members and, on larger
vessels, by an engineer. Since these crew members perform their labor as part of their normal
responsibilities there is no added labor cost (Crutchfield 1986). However, most major engine,
electronics, and gear repairs are contracted to specialists.
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In addition to the shares eamed from the sale of fish, crews often receive bycatch as "shack" (Gates
pers. comm.). This is fish which is not sold on the official vessel record and the gross receipts are
divided among the captain and crew and, sometimes, the vessel owner. Shack varies by season,
fishery, and port (Logan pers. comm.). Otter trawlers often shack all or part of the finfish catch when
scalloping. No records exist to estimate shack so it is not possible to consider it separately from wages.

Over95% of the landed black'sea bass are harvested by three gear types: pots/traps for fish (46%),
fish otter trawl gear (40%), and hand lines (9%) (Table 24).

The results of a survey of small Northeast fishing vessels (<65 feet in length) whose primary gear was
otter trawl and reported landings in New England in 1996 was presented by Lallemand ez. al. (1998).
Even though the vessels in the survey had wide ranges in effort and in operating expenses, the vessel
physical characteristics were very similar. The value most frequently reported for length (40 ft), gross
ton (16 GRT), horsepower (300 hp), number of engines (1), crew size (2), and captain’s age (38 years
of age) are close to the respective reported means or averages. The age of the typical vessels was 17-
years-old. The typical vessel value reported was $150,000 (mean of $142,726), however, a wide
variation ($30,000 to $425,000) in vessel value was reported. Small otter trawlers indicated than
when using secondary harvesting gear (other than otter trawl gear) they most likely catch squids late in
the winter and early spring, lobsters early in summer and fall, and tuna in the summer.

Trip expenses were divided into eight categories (fuel, oil, ice, food and water, lumpers fees, supplies,
consignment fees, and other expenses). The average total operating cost per trip for small trawlers in
1996 was $267. Fuel was the most significant expense, contributing with an average of $132/irip
($97/day), a median of $100/trip (or $100/day), and a standard deviation of $94/trip (or $26/day)
(Tables 25 and 26). Trip expenses per year are presented in Table 27. Number of fishing trips by
month, days absent by month, and steaming time by month are presented in Tables 28, 29, and 30,
respectively.

The small trawler survey reported a total mean of $7,141/year for repair and maintenance. This
represents the cost of routine repair and maintenance. Repair and maintenance cost for fishing and
other gears was the largest component with 28% of the total, followed by maintenance (21%), engine
(14%), other repair (12%), electronics (11%), tow wires (11%), and generator (3%).

Unusual expenses and unexpected repair costs ranging from $2,000 to $20,000 (mean $9,840) were
reported. These costs are not likely to be made annually and probably represent major investments
which will be amortized. Loan payments for small trawlers, have a mean of $873 and in most cases,
are modest when compared to operating expenses and overhead costs. The mean average duration of
the loan is 7 years at an 8.6% interest rate.
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The remuneration system of smaller trawlers in the survey indicated that 56% of the resonants
implemented a Clear Lay system in 1996, 41% used a Broken System, and 3% used a daily rate
system. As such, it is reasonable to conclude that on small trawlers, the gross revenues are shared
equally between the crew and the vessel using a 50-50 ratio. In addition, the captains bonus averaged
between 6% and 9% and it was deducted from either the gross or vessel revenues.

The small trawler survey indicated that large variations among vessels’ overhead costs exist. Overhead
costs were divided into the following categories: haul-out charges; fishing permit(s); other permit(s);
mooring and dockage fees; insurance; association(s) fees; professional fees; office expenses; vehicle;
taxes (property, fuel, etc.); and other charges. The largest mean values were associated with other
charges ($9,300), insurance ($3,925), and haul-out charges ($2,904). These items accounted for the
bulk of the total mean overhead cost of $14,650 (standard error of $1,456).

Gross revenue for small otter trawl vessels in the survey ranged from $60,000 to $475,000, and the
mean revenue was $174,863 (standard error $28,233). Most of the larger gross revenues
(>$200,000) were reported by vessels that were greater than 50 feet and fished distances greater than
80 miles from the principal port of landings.

The results of a survey of large Northeast fishing vessels (>65 feet in length) whose primary gear was
otter trawl and reported landings in New England in 1997 was presented by Lallemand er. al. (1999).
Even though the vessels in the survey had wide ranges in effort and in operating expenses, the vessel
physical characteristics were very similar, The value most frequently reported for length (65 ft), gross
ton (125 GRT), horsepower (675 hp), number of engines {1), crew size (4), and captain’s age (55
years of age) are close to the respective reported means or averages. The age of the typical vessels
was 20 years old. The typical vessel value reported was $800,000, however, a wide variation
($80,000 to $1,250,000) in vessel value was reported. Large otter trawlers indicated that when using
secondary harvesting gear (other than otter trawl gear) they most likely catch invertebrates (squids and
shrimp) late in the winter and early spring, pelagics in the fall and early winter, and other fish (i.e.,
summer flounder, monkfish, whiting) in the summer. In addition, flat fish and other than groundfish are
still mainly caught using otter trawl bottom fishing gear.

Trip expenses were divided into eight categories (fuel, oil, ice, food and water, lumpers fees, supplies,
consignment fees, and other expenses). The average total operating cost per trip for large trawlers in
1997 was $2,608. Fuel was the most significant expense, contributing with an average of $1,369/trip
($332/day), a median of $1,440/trip (or $341/day), and a standard deviation of $314/trip (or $38/day)
(Tables 31 and 32). Trip expenses per year are presented in Table 33 Number of fishing trips by
month, days absent by month, and steaming time by month are presented in Tables 34, 35, and 36,
respectively.
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The large trawler survey reported a total mean of $40;805/year for repair and maintenance. These
represents the cost of routine repair and maintenance. Repair and maintenance cost for fishing and
other gears was the largest component with 27% of the total, followed by other repair (22%),
maintenance (20%), engine (13%), tow wires (8%), electronics (7%), and generator (4%). Unusual
expenses and unexpected repair costs ranging from $1,800 to $50,000 (mean $16,404) were

reported. These costs are not likely to be made annually and probably represent major investments
which will be amortized. Loan payments for small irawlers, have a mean of $4,155. The mean average
duration of the loan is 9 years at a 7.3% interest rate.

The remuneration system of large trawlers in the survey indicated that 6% of the resonants implemented
a Clear Lay system in 1997, 94% used a Broken System, and 0% used a daily rate system. As such, it

is reasonable to conclude that on large trawlers, after trip expenses are subtracted from gross revenues,
the remainder is shared equally between the crew and the vessel using a 50-50 ratio. In addition, the
captains bonus averaged between 4% and 9% and it was deducted from either the gross or vessel
revenues.

The large trawler survey indicated that the variations among vessels overhead costs is smaller than that
from smaller trawlers. Overhead costs for large trawlers were divided into the following categories:
haul-out charges; fishing permit(s); other permit(s); mooring and dockage fees; insurance; association(s)
fees; professional fees; office expenses; vehicle; taxes (property, fuel, etc.); and other charges. The
largest mean values were associated with insurance ($30,337), other charges ($8,200), and haul-out
charges ($14,283). These items accounted for the bulk of the total mean overhead cost of $55,141
(standard error of $3,412). Gross revenue for large otter trawl vessels in the survey ranged from
$65,468 to $1,542,417, and the mean revenue was $564,915 (standard error $74,492).

Fishing costs for pound nets, fish traps, and hand line operations are much less than costs for otter
trawlers (Norton et al. 1983). There are no studies addressing summer flounder, scup, or black sea
bass fishing costs by type of gear. Fishing costs of commercial striped bass harvesters using fish traps
and hook and line gear were developed by Norton et al. (1983). The design of floating traps allows for
the harvesting of species such as black sea bass, scup, butterfish, squid and fluke. Fish trap fishermen
typically use 70 ft vessels with major expenditures for wages (41%) followed by nets (15%) and taxes
(14%). Hook and line fishermen typically use a small boat (17 ft average), have major expenses of
wages (35%), fuel (16%), and tackle (16%), and in past years made much of their income from striped
bass (Norton et al. 1983).

The cost of using hook and line gear to fish for groundfish in the Northeastern U.S. was presented by
Georgianna and Cass (1998). A population of 234 vessels interviewed in 1997 (averaging 26 trips per
year), indicated that the fleet spent $2,479,613 in operating costs in 1996. However, this figure
underestimates total operating cost outlays by the fleet because hook boats fish for other species (than
groundfish) or use other gear for a considerable amount of fishing time. Overhead cost was estimated
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to be 2,981,137, $1,905,019 for mortgage, $1,154,557 for depreciation, and $3,266,349 for repairs
and maintenance in 1996. The report indicates that most of these expenses were incurred in or near the
vessel’s home port.

Table 37 presents an estimated average annual operating costs for pot/trap vessels in 2000. These
estimates are based on operating expenditures for the lobster fishery less bait and labor expenditures.
While these costs are not specifically associated with pot/trap fishing for scup or black sea bass, they
represent realistic approximations to the cost structure of those fisheries. The overall average annual
operating costs for pot/trap vessels was $22,472 in 2000. The largest average operating cost was
associated with fuel and lubricants with 29% of the total, followed by general maintenance (normal use)
19%, boat repair and maintenance (by owner) 15%, vehicles 15%, supplies (store) 14%, food 6%,

boat repair and maintenance (by yard) 3%.
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6.1.2 Processing, marketing; and consumption

NMFS unpublished processing survey data indicates that in 1999, one plant reported handling scup
and two plants handled black sea bass. Information regarding production for these plants is
confidential. However, the overall contribution of black sea bass to the total poundage processed and
total value of the products processed of these plants was minimal, i.e., less than 0.5%. The overall
contribution of scup to the total poundage processed and total value of the products processed for the
one plant reporting scup processing in 1999 was also minimal, i.e., 0.6% and 0.3%, respectively. Most
scup and black sea bass are sold fresh (Bergman and Ross pers. comm.). The catch is generally
refrigerated or iced during long trips and might or might not be iced during short trips. When the catch
arrives at the dock, it is sorted, washed, weighed, and boxed and iced for shipment. Scup and black

sea bass might be frozen for future marketing when demand is low or when the market is glutted. When
frozen, processing is minimal, mainly consisting of handling and freezing. Boxes containing scup and
black sea bass for shipment typically weigh 100 pounds. However, higher value scup and black sea
bass may be boxed in 50 and 60 pound cartons, respectively (McCauley pers. comm.).

Scup and black sea bass are generally transported to market by truck. The Fulton Fish Market in New
York City is the primary wholesale outlet for scup (Finlayson and McCay 1994). Marketing channels
for scup appear to be well established. Black sea bass is carried as a specialty item in the Fulton Fish
Market in New York City, with supplies peaking during the spring and fall months, then decreasing

during the summer, and reaching yearly lows during the winter months (Finlayson and McCay 1994).

Scup is generally a low priced fish. The greatest proportion of small scup go to dealers in Philadelphia,
Washington, Baltimore and points south (Finlayson and McCay 1994). Some of the large scup
marketed from Point Judith, Rhode Island are shipped to the Boston area (McCauley pers. comm.).

Finlayson and McCay (1994) reported that "black sea bass dealers in the Fulton Fish Market would
pay and charge the highest prices for hook and line-caught fish, somewhat less for pot-caught fish, and
the least for dragger-caught fish." This price differential appears to be associated with the quality and
appearance of the product.

The greatest proportion of small black sea bass go to dealers in Philadelphia, Washington, Baltimore
and points south (Finlayson and McCay 1994).

6.1.3 Economic impact of the commercial fishery
The economic impact of the commercial black sea bass fishery as it relates to employment and wages is
difficult to determine given its nature. Since black sea bass represents 0.4% of the total value for all

finfish and shellfish from North Carolina to Maine, it can be assumed that only a small portion of the
region's fishing vessel employment, wages and sales is dependent on black sea bass (Table 38).
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6.2  RECREATIONAL FISHERY

Recreational fishing contributes to the general well being of participants by affording them opportunities
for relaxation, experiencing nature, and socializing with friends. The potential to catch and ultimately
consume fish is an integral part of the recreational experience, though studies have shown that
non-catch related aspects of the experience are often as highly regarded by anglers as the number and
size of fish caught. Since equipment purchase and travel related expenditures by marine recreational
anglers have a profound affect on local economies, the maintenance of healthy fish stocks and
development of access sites is as important to fishery managers as the status of commercial fisheries.

Since 1979, the NMFS has conducted an annual MRFSS along the Atlantic coast. The survey is
designed to provide estimates of the total bimonthly fishing effort (number of days fished), participation,
and finfish catch by marine recreational anglers. The MRFSS consists of two independent yet
complementary surveys: an intercept survey of marine anglers at fishing access sites and a random digit
dial (RDD) telephone survey of coastal county households. Data from the intercept survey are
primarily used to estimate mean catch-per-trip by species. Participation and effort are estimated using
data acquired through the RDD survey of coastal households. The MRFSS distinguishes between fish
available for identification and measurement by the interviewers (Type A), fish used as bait, filleted, or
discarded dead (Type B1), and fish released alive (Type B2). The sum of types A, B1, and B2

comprise the total recreational catch, whereas types A and B1 constitute total recreational landings. It
is worth noting that the recreational landings estimates are not comparable to commercial landings
estimates because they include fish that are discarded dead.

6.2.1 Economic impact of the recreational fishery

Anglers' expenditures generate and sustain employment and personal income in the production and
marketing of fishing-related goods and services. In 1998, saltwater anglers from Maine to Virginia
spent an estimated $1.136 billion on trip-related goods and services (Steinback and Gentner 2001).
Trip-related goods and services included expenditures on private transportation, public transportation,
food, lodging, boat fuel, party/charter fees, access/boat launching fees, equipment rental, bait, and ice.
Unfortunately, estimates of trip expenditures specifically associated with black sea bass were not
provided in the study. However, if average trip expenditures are assumed to be constant across all
fishing trips, an estimate of the expenditures associated with black sea bass can be determined by
multiplying the proportion of total trips that targeted black sea bass (0.72%) by the total estimated trip
expenditures from the Steinback and Gentner study ($1.136 billion). According to this procedure,
anglers fishing for black sea bass from Maine to Virginia spent an estimated $883,354 on trip-related
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goods and services in 2002.! “Apart frony trip-related expenditures, anglers also purchase fishing
equipment and other durable items that are used for many trips (i.e., rods, reels, clothing, boats, etc.).
Although some of these items may be purchased with the intent of targeting/catching specific species,
the fact that these items can be used for multiple trips creates difficulty when attempting to associate
durable expenditures with particular species. Therefore, only trip-related expenditures were used in this
assessment,

The black sea bass expenditure estimate can be used to reveal how anglers’ expenditures affect
economic activity such as sales, income, and employment from Maine to Virginia. During the course of
a fishing trip, black sea bass anglers purchase a variety of goods and services, spending money on
transportation, food, boat fuel, lodging, etc. The sales, employment, and income generated from these
transactions are known as the direct effects of anglers’ purchases. Indirect and induced effects also
occur because businesses providing these goods and services also must purchase goods and services

and hire employees, which in turn, generate more sales, income, and employment. These ripple effects
(i.e., multiplier effects) continue until the amount remaining in a local economy in negligible. A variety of
analytical approaches are available for determining these impacts, such as input-output modeling.
Unfortunately, a model of this kind was not available. Nonetheless, the total sales impacts can be
approximated by assuming a multiplier of 1.5 to 2.0 for the Northeast Region. Given the large
geographical area of the Northeast Region, it is likely that the sales multiplier falls within those values.
As such, the total estimated sales generated from anglers that targeted black sea bass in 2000 was

likely to be between $1.325 million ($883,354*1.5) and $1.767 million ($883,354%2.0). A similar
procedure could be used to calculate the total personal income and employment generated from black
sea bass anglers' expenditures, but since these multiplier values have been quite variable in past studies
no estimates were provided here.

6.2.2 Value of the fishery to anglers

The value that anglers place on the recreational fishing experience can be divided into actual
expenditures and non-monetary benefits associated with satisfaction (consumer surplus). Anglers incur
expenses for fishing (purchase of gear, bait, boats, fuel, etc.), but do not pay for the fish they catch or
for the enjoyment of many other attributes of the fishing experience (socializing with friends, contact
with nature, etc.). Despite the obvious value of these attributes of the experience to anglers, no direct
expenditures are made for them, hence the term "non-monetary" benefits.

Behavioral models that examine travel expenditures, catch rates, accessibility of fishing sites, and a
variety of other factors affecting angler enjoyment can be used to estimate the "non-monetary" benefits

'The 1998 estimate of expenditures ($817,920) was adjusted to its 2000 equivalent
($883,354) by using the Bureau of Labor Statistics Consumer Price Index.
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associated with recreational fishing trips. Unfortunately, a model of this kind does not exist for black
sea bass. Data constraints often preclude researchers from designing species-specific behavioral
models. However, a recent study by Hicks, et. al. (1999) estimated the value of access across states

in the Northeast region (that is, what people are willing to pay for the opportunity to go marine
recreational fishing in a particular state in the Northeast) and the marginal value of catching fish (that is,
what people are willing to pay to catch an additional fish). Table 39 shows, on average, the amount
anglers in the Northeast states (except for North Carolina which was not included in the study) are
willing to pay for a one-day fishing trip. The magnitude of the values in Table 39 reflect both the
relative fishing quality of a state and the ability of anglers to choose substitute sites. The willingness to
pay is generally larger for larger states, since anglers residing in those states may need to travel
significant distances to visit alternative sites. Several factors need to be considered when examining the
values in Table 39 First, note that Virginia has relatively high willingness to pay estimates given its
relative size and fishing quality characteristics. In this study, Virginia defines the southern geographic
boundary for a person's choice set, a definition that is arbitrary in nature. For example, an angler in
southern Virginia is likely to have a choice set that contains sites in North Carolina. The regional focus
of the study ignores these potential substitutes and therefore the valuation estimates may be biased
upward (Hicks, ef. al. 1999). Second, the values cannot be added across states since they are
contingent upon all of the other states being available to the angler. Ifit was desirable to know the
willingness to pay for a fishing trip within Maryland and Virginia, for example, the welfare measure
would need to be recalculated while simultaneously closing the states of Maryland and Virginia.

Assuming the average willingness to pay values shown in Table 39 are representative of trips that
targeted black sca bass, these valvoz can be multiplied by the nurmiter of trips that targeted black sea
bass by state (from the MRFSS data) to derive welfare values for black sea bass. Table 40 shows the
aggregate estimated willingness to pay by state for anglers that targeted black sea bass in 2000 (i.e., the
value of the opportunity to go recreational fishing for black sea bass). New Jersey, Virginia, and New
York were the states with the highest estimated willingness to pay for black sea bass day trips. Once
again, note that the values cannot be added across states since values are calculated contingent upon all
of the other states being available to the angler.

In the Hicks et. al. (1999) study, the researchers also estimated welfare measures for a one fish change
in catch rates for 4 different species groups by state. One of the species groups was "bottom fish," of
which black sea bass is a component. Table 41 shows their estimate of the welfare change associated
with a one fish increase in the catch rate of all bottom fish by state. For example, in New Jersey, it was
estimated that all anglers would be willing to pay $2.01 (the 1994 value adjusted to its 2000 equivalent)
extra per trip for a one fish increase in the expected catch rate of all bottom fish. The drawback to this
type of aggregation scheme is that the estimates relate to the marginal value of the entire set of species
within the bottom fish category, rather than for a particular species within the grouping. As such, it is
not possible to estimate the marginal willingness to pay for a one fish increase in the expected catch rate
of black sea bass from the information provided in Table 41
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However, it is possible to calculate the aggregate willingness to pay for a 1 fish increase in the catch
rate of bottom fish across all anglers. Assuming that anglers will not adjust their trip taking behavior
when bottom fish catch rates at all sites increase by one fish, the estimated total aggregate willingness to
pay for a one fish increase in the catch rate of bottom fish in 2000 was $76.092 million (total trips
(33.228 million) x average per trip value ($2.29)). This is an estimate of the total estimated welfare
gain (or loss) to fishermen of a one fish change in the average per trip catch rate of all bottom fish.
Although it is unclear-how much of this welfare measure would be attributable to black sea bass, the
results show that bottom fish in general, in the Northeast, are a very valuable resource.

Although not addressed here, recreational fishing participants and nonparticipants may also hold
additional intrinsic value out of a desire to be altruistic to friends and relatives who fish or to bequeath a
fishery resource to future generations. A properly constructed valuation assessment would include both
use and intrinsic values in the estimation of total net economic value. Currently, however, there have
been no attempts to determine the altruistic value (i.e., non-use value) of black sea bass in the
Northeast.

6.2.3 1990 survey of party and charter boats

This Section is unchanged from the 1996 Black Sea Bass FMP. Please reference Section 8.2.4, page
33.

6.3 INTERNATIONAL TRADE

Black sea bass occur primarily on the continental shelf of the north-west Atlantic, and there are no
imports of this species into the US. International trade of black sea bass is relatively limited. In 1991
about 6,000 pounds valued at $14,377 were exported to Mexico, and in 1992 about 5,000 pounds
valued at $11,766 were exported to Mexico, the Netherlands and Switzerland (Ross pers. comm.).
These figures represent minimum export values. Given the export classification codes employed by the
NMEFS, it is possible that some black sea bass were exported under the "unclassified" species category.

7 FISHERY MANAGEMENT PROGRAM

This section will remain unchanged from the 1996 Black Sea Bass FMP with the exception of the
section addressing commercial quota allocation (Section 9.1.2.3.6).
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7.1  COMMERCIAL MANAGEMENT MEASURES
7.1.1 Commercial Quota

A state-by-state system to distribute and manage the annual commercial quota will be implemented by
the Commission for 2003 and 2004. Under Amendment 13 to the Mid-Atlantic Fisheries Management
Council Summer Flounder, Scup and Black Sea Bass Fishery Management Plan, a coastwide quota

will be approved by NMFS without quarterly or scasonal breakdowns. Under the authority of this
amendment, the states will then allocate this quota according to a negotiated formula (Table 42) based
on their percentage share of historical commercial landings and current fishing trends (Table 43).

States will be expected to adopt appropriate measures to prevent quota overages and to indicate these
measures in their annual report to the Commission Management Board (Section 8). This alternative will
not place an additional burden of federal monitoring on NMFS, as states will have the responsibility for
implementing closures when their state-specific quota has been reached. Any state landings in excess of
their annual quota will be deducted from that state’s annual quota the following year,

Under this state-by-state quota system, states will be allowed to transfer or combine quotas during the
year. In order for a quota transfer to occur, one state must request a quota transfer in writing from a
state that has not landed its entire annual allocation. Should that state agree to such a transfer, that state
must notify the requesting state and Commission of the total number of pounds that will be transferred.
All quota transfers must take place during the fishing year to which they will apply.

These management 1 wsures will be in place for 2003 and 2004. The effectiveness of the progii i will
be evaluated in preparation for the 2005 specification setting process, at which time the Commission
and Council will determine if the program should be continued, modified or terminated. If the '
Commission and Council terminate this management program, or take no action, the commercial
management measures described in Section 9.1.2.3.6 of the 1996 Black Sea Bass FMP will prevail
beginning in 2005.

The coastwide quota will apply throughout the management unit, that is, in both state and federal
waters. All black sea bass landed for sale in a state will be applied against the state's annual
commercial quota regardless of where the black sea bass were harvested. Any overages of the
commercial quota landed in a state will be deducted from that state's annual quota for the following
year.

The Commission has also established compliance criteria as a part of the interstate management

process (Section 8). These compliance criteria will require states to submit dealer reports to NMFS
for state permitted dealers.
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The Regional Administrator will close the EEZ to commercial fishing for black sea bass once the quota
is landed. Each state will close its waters to commercial fishing for black sea bass when its share of the
quota is landed.

This state-by-state quota system will allow for the most equitable distribution of the commercial quota
to fishermen. Specifically, under this set of management measures, states will have the responsibility of
managing their quota-for the greatest benefit of the commercial black sea bass industry in their state.
States will design allocation systems based on state specific landing patterns using possession limits and
seasons to ensure a continuous and steady supply of product over the season for producers and/or a

fair an equitable distribution of black sea bass to all fishermen who have traditionally landed black sea
bass in their state. States will also have the ability to transfer or combine quota, increasing the flexibility
of the system to respond to year to year variations in fishing practices or landings patterns.

7.2 Impacts of the Fishery Management Program
7.2.1 The Amendment relative to the National Standards

Section 301(a) of the MSFCMA states: "Any fishery management plan prepared, and any regulation
promulgated to implement such plan pursuant to this title shall be consistent with the following National
Standards for fishery conservation and management.” The following is a discussion of the standards and
how this amendment meets them:

7.2.1.1 National Standard 1 - Overfishing Definition

“Conservation and management measures shall prevent overfishing while achieving, on a
continuous basis, the optimum yield from each fishery for the United States fishing industry.”

This amendment does not modify the overfishing definitions for black sea bass. The overfishing
definitions for black sea bass were addressed in Amendment 12, as follows:

Overfishing for black sea bass is defined to occur when the fishing mortality rate exceeds the threshold
fishing mortality rate of F,,,. Because F,,, cannot be reasonably estimated, Fp,, is used as a proxy for
Frsy-  Fuax is 0.32 under current stock conditions. The maximum value of the spring survey mndex

based on a three year moving average (0.9 kg/tow), would serve as a biomass threshold. B, cannot
be reliably estimated for black sea bass.

Amendment 13 does not make any changes to the existing overfishing definitions or rebuilding
schedules. Therefore, the amendment is consistent with National Standard 1.

7.2.1.2 National Standard 2 - Scientific Information
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“Conservation and management measures shall be based upon the best scientific information
available.”

The analyses in this amendment are based on the best scientific information available. Therefore, this
amendment is consistent with National Standard 2.

7.2.1.3 National Standard 3 - Management Units

“To the extent practicable, an individual stock of fish shall be managed as a unit throughout its
range, and interrelated stocks of fish shall be managed as a unit or in close coordination.”

Black sea bass managed as a single unit throughout its range, from Maine through North Carolina.
Amendment 13 does not alter the management units. Therefore this amendment is consistent with
National Standard 3.

7.2.1.4 National Standard 4 - Allocations

“Conservation and management measures shall not discriminate between residents of different
states. If it becomes necessary to allocate or assign fishing privileges among various United
States fishermen, such allocation shall be (4) fair and equitable to all such fishermen; (B)
reasonably calculated to promote conservation; and (C) carried out in such a manner that no
particular individual, corporation, or other entity acquires an excessive share of such
privileges.”

This amendment was adopted to remedy problems with the current commercial black sea bass
quarterly quota system. In addition to early closures, possible inequities have also been created by the
current management system as landings have shifted to the north. As such, the amendment does not
discriminate between residents of different states. In this amendment the Council adopted a system that
would allocate the annual quota on a coastwide basis each year. Additionally, the states adopted a
state-by-state allocation system that would allocate the coastwide quota to each state. After
considerable debate, the Commission adopted allocation percentages that represented a compromise
between the allocation percentages associated with the various base periods presented in the public
hearing draft of Amendment 13. Specifically, they adopted the following allocations: Maine 0.5%,
New Hampshire 0.5%, Massachusetts 13%, Rhode Island 11%, Connecticut 1.0%, New York 7%,
New Jersey 20%, Delaware 5%, Maryland 11%, Virginia 20%, and North Carolina 11%.

Under this program, states will have the responsibility of managing their quota for the greatest benefit of
the commercial black sea bass industry in their state. States can design allocation systems based on

state specific landing patterns using possession limits and seasons to ensure a continuous and steady
supply of product over the season for producers and/or a fair an equitable distribution of black sea bass
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to all fishermen who have traditicnally landed black sea bass in their state; States will also have the
ability to transfer or combine quota, increasing the flexibility of the system to respond to year to year
variations in fishing practices or landings patterns.

This alternative was chosen because a federal coastwide quota with a state-by-state allocation system
managed by the Commission, will allow for the most equitable distribution of the commercial quota to
fishermen without the additional burden of federal monitoring by NMFS. As such, this amendment is
consistent with National Standard 4.

7.2.1.5 National Standard 5 - Efficiency

“Conservation and management measures shall, where practicable, consider efficiency in the
utilization of the fishery resources,; except that no such measure shall have economic allocation
as its sole purpose.”

The management program adopted in this amendment is intended to allow the fishery to operate at the
lowest possible cost (e.g., fishing effort, administration, and enforcement) given the FMP’s objectives.
The objectives focus on the issues of administrative and enforcement costs by encouraging compatibility
between federal and state regulations since a substantial portion of the fishery occurs in state waters.

The management measures proposed in this amendment place no restrictions on processing, or
marketing and no unnecessary restrictions on the use of efficient techniques of harvesting. Therefore the
action is consistent with National Standard 5.

7.2.1.6 National Standard 6 - Variations and Contingencies

“Conservation and management measures shall take into account and allow for variations
among, and contingencies in, fisheries, fishery resources, and catches.”

A federal coastwide quota with a state-by-state allocation system managed by the Commission, was
chosen because it could allow for the most equitable distribution of the commercial quota to fishermen
without the additional burden of federal monitoring by NMFS. Under this program, states can design
allocation systems based on state specific landing patterns using possession limits and seasons to ensure
a continuous and steady supply of product over the season for producers and/or a fair an equitable
distribution of black sea bass to all fishermen who have traditionally landed black sea bass in their state.
States will also have the ability to transfer or combine quota, increasing the flexibility of the system to
respond to year to year variations in fishing practices or landings patterns. Thus, this program takes
into account and allows for variations among, and contingencies in, fisheries, fishery resources, and
catches. As such, this amendment is consistent with National Standard 6.
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7.2.1.7 National Standard 7 - Cost and Benefits

“Conservation and management measures shall, where practicable, minimize costs and avoid
unnecessary duplication.”

The management program was adopted in conjunction with the Commission, and developed to be
compatible with, and reinforce the management efforts of the states and the Commission. The status
quo EFH alternative was adopted because the other EFH alternatives were deemed not to be
practicable (section 4.2 in Amendment 13 to the Summer Flounder, Scup and Black Sca Bass Fishery
Management Plan: practicability analyses), i.e., the costs outweigh the expected benefits. As such, this
amendment is consistent with National Standard 7.

7.2.1.8 National Standard 8 - Communities

“Conservation and management measures shall, consistent with the conservation requirements
of the Magnuson-Stevens Act (including the prevention of overfishing and rebuilding of over
fished stocks), take into account the importance of fishery resources to fishing communities in
order to (4) provide for the sustained participation of such communities, and (B) to the extent
practicable, minimize adverse economic impacts on such communities.”

One of the purposes of this amendment is to revise the currently quarterly quota system which fails to
allow black sea bass to be landed during the entire three months in each quarter. As such, the black

sea bass fishery experienced early closures during the last three quarters in 1999 and 2000, and all four
quarters in 2001. In fact, in quarters 3 and 4 of 2000 the quarterly allocation was harvested within one
month, leaving the fishery closed for the remaining two months of those quarters. In 2001, the quarters
1 through 4, also experienced early closures. Quarter 3 of 2001 was closed in less than three weeks.

Long closures have obvious economic consequences to fishermen and processors, and the ports and
communities that are dependent upon them. A market glut at the beginning of the quarter allows for a
drop in prices as a large number of fish flood the market. After a short landings period, the fishery is
closed and fishermen, especially those that fish primarily for black sea bass, are faced with the
additional economic concerns of no or reduced income.

In addition to early closures, possible inequities have been created by the current management system
as landings have shifted to the north. In fact, preliminary data for quarter 4 in 2000 indicate that 41%
of the landings for that quarter occurred in one state, Massachusetts. A shift in abundance of black sea
bass to the north may account for these higher landings. However, some fishermen have also indicated
that more restrictive possession limits have favored fishing operations in the north where black sea bass
are caught closer to shore,
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The management program in this-amendment, a federal coastwide quota with a state-by-state allocation
system managed by the Commission, was chosen because it could allow for the most equitable
distribution of the commercial quota to fishermen. Specifically, this preferred alternative should
minimize economic burdens on communities created by the current quarterly quota system.
Additionally, states can design allocation systems based on state specific landing patterns using
possession limits and seasons to ensure a continuous and steady supply of product over the season for
producers and/or a fair an equitable distribution of biack sea bass to all fishermen who have traditionally
landed black sea bass in their state. States are more familiar with the needs of their local constituents
and communitics. States will also have the ability to transfer or combine quota, increasing the flexibility
of the system to respond to year to year variations in fishing practices or landings patterns. As such,
this amendment is consistent with National Standard 8.
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7.2.1.9 National Standard 9 - Bycatch

“"Conservation and management measures shall, to the extend practicable, (A) minimize bycatch
and (B) to the extent bycatch cannot be avoided, minimize the mortality of such bycatch.”

This National Standard requires Councils to consider the bycatch effects of existing and planned
conservation and management measures. Bycatch can, in two ways, impede efforts to protect marine
ecosystems and achieve sustainable fisheries and the full benefits they can provide to the Nation.
Bycatch can increase substantially the uncertainty concerning total fishing-related mortality, which
makes it more difficult to assess the status of stocks, to set the appropriate optimal yield, define
overfishing levels, and ensure that OY's are attained and overfishing levels are not exceeded. Bycatch
may also preclude other more productive uses of fishery resources.

The term "bycatch" means fish that are harvested in a fishery, but that are not sold or kept for personal
use. Bycatch includes the discard of whole fish at sea or elsewhere, including economic discards and
regulatory discards, and fishing mortality due to an encounter with fishing gear that does not result in
capture of fish (i.e., unobserved fishing mortality). Bycatch does not include fish released alive under a
recreational catch-and-release fishery management program. A catch-and-release fishery management
program is one in which the retention of a particular species is prohibited. In such a program, those fish
released alive would not be considered bycatch.

Recent stock assessments for black sea bass indicate that the stock is overexploited. As a result, the
black sea bass FMP is focused on rodiring fishing mortality and rebuilding these stocks. The
regulations are necessary to meet the conservation objectives of the FMP. Many of these management
measures have associated discards. However, these regulations are necessary to achieve the principal
goal of the MSFCMA - to halt overfishing and to rebuild over fished stocks.

The commercial fishery for black sea bass is primarily prosecuted with otter trawls, otter trawls and
floating traps, and otter trawls and pots/traps, respectively. This fishery is managed principally through
the specification of annual quotas. In addition, there are other management measures in place which
would affect discard rates in the black sea bass fishery (e.g., minimum size regulation, mesh size/mesh
thresholds, and possession limits).

An analysis of NMFS 1999 VTR data indicates that vessels which land summer flounder, scup, and
black sea bass also harvest other species throughout the year. These fisheries are mixed fisheries,
where squid, Atlantic mackerel, silver hake, skates, and other species are harvested with summer
flounder, scup, and/or black sea bass. The contribution to total landings made by black sea bass (in
addition to all other species landed) on trips targeting summer flounder, scup, or black sea bass is
shown in Table 44. For trips that landed 100 or more pounds of black sea bass, black sea bass
contributed 18.5% of the total landings (weight; Table 44). In the commercial fishery this data is
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collected from commercial vessels that have permits to operate in federal waters as required by the
FMPs or amendments for Summer Flounder, Scup, Black Sea Bass, Northeast Multispecies, Atlantic
Mackerel, Butterfish, Squids, Dogfish, Bluefish, and Tilefish. Commercial vessels with a federal permit
are required to report their activities when they engage in a fishery for one or more of the species
mentioned above. Further characterization of catch, composition, and disposition in the directed
summer flounder, scup, and black sea bass fisheries follow.

Based on further analysis of VTR data of trips keeping 100 pounds or more of black sea bass, 98% of
the black sea bass were landed (Table 44). In these trips a total of 90 species were harvested in
addition to black sea bass. The top ten species landed (by weight) had discard rates of approximately
3% or less with the exception of black sea bass (7.7%). Discard rates of over 10% were evident for
several species, e.g., tautog (14.4%), sea robins (12.2%), blueback herring (33.3%), cunner (40.1%),
and crab-unknown (96.2%). However, total catch for some of these species ranged from a few
pounds to a few thousand pounds. As such, the total quantity discarded by weight for some of these
species was small. Overall, 2% of the total weight harvested on these trips was reported as discarded.

Given the mixed fishery nature of the black sea bass fisher, discards of targeted species and/or
incidental species will occur. Catch disposition from NMFS sea sampling data for these species for
1999 are shown on Table 45. This sea sampling data is the most complete at-sea observation data
available to characterize commercial catch and discards in the summer flounder, scup, and black sea
bass fisheries.

Analysis of sea sampling data for black sea bass based on a definition of a directed trip at 100 pounds
indicated that about 45.3% of the black sea bass were landed (Table 45). The predominant species
caught for these trips was Atlantic mackerel, accounting for 23.7 of the catch. A total of 23 species
were harvested in addition to black sea bass in these trips. Approximately 55.9% of the total weight
caught in these trips was discarded. Discard rates of over 50% were evident for most species.
However, total catch for these species ranged from a few pounds to a few thousand pounds and, as
such, the total quantity discarded by weight for some of these species was small.

The VTR and sea sampling discard data for and black sea bass are limited and/or contradictory. VTR
data indicate discard estimates are minimal for all three species, i.e., less than 3%. Estimates from sea
sample data indicate that nearly 55% of black sea bass were discarded. However, these estimates are
based on samples that are limited in their temporal or geographical scope.

The nature of the data make it difficult to develop any definitive or reliable conclusions about discards
for this fishery especially during the periods or in areas where sea sampling has not occurred. As such,
it is difficult for the Council and Commission to modify or add management measures to further
minimize discards if the data are not available to define the nature and scope of the discard problem or
the data indicate that a discard problem does not exist.
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The Council recognizes the need for improved estimates of discards for all of the fisheries managed
under this FMP. The Council has requested increased at-seca sampling intensity over a broader
temporal and geographical scope than is currently available.

The lack of discard data, for black sea bass has hampered the ability of the Council and Commission to
respond to potential discard problems in the commercial fisheries. In fact, the lack of this data has been
the primary reason cited by the SARC as to why an age based assessment cannot be developed for
black sea bass. The collection of additional data by NMFS will allow the Council and Commission to
more effectively respond to discard problems by changes in mesh, threshold and minimum size
regulations or by implementing season and area closures in response to changes in fishermen behavior
or an increased level of discards.

There are also a significant recreational fisheries for black sea bass. A high portion of the black sea
bass that are caught are released after capture. It is estimated that 25% of the black sea bass that are
caught and released by anglers die after release, i.e, the majority of the fish are released alive and are
expected to survive after release. The fish that survive are not defined as bycatch under the SFA. The
Council and Commission believe that information and education programs relative to proper catch and
release techniques for black sea bass and other species caught by recreational fishermen should help to
maximize the number of these species released alive.

Current recreational management measures could effect the discards of black sea bass. These

measures include a possession limit, size limit, and season. The effects of the possession limit would be
greatest at small limits and be progressively less at higher limits. The size limit would have similar effects
but the level of discarding will be dependent upon the levels of incoming recruitment and subsequent
abundance of small fish. Seasonal effects would differ depending on the length of the season and the *
amount of black sea bass caught while targeting other species.

Minimum size limits, bag limits and seasons have proven to be effective management tools in controlling
fishing mortality in the recreational fishery. A notable example is the recent success in the management
of the Atlantic coast striped bass fishery. The recreational striped bass fishery is managed principally
through the use of minimum size limits, bag limits and seasons. When these measures were first
implemented, release rates in the recreational striped bass fishery exceeded 90%. However, the quick
and sustained recovery of the striped bass stock after implementation of these measures provides
evidence of their effectiveness in controlling fishing mortality in recreational fisheries,

The Council and Commission can currently implement annual changes in commercial and recreational
management measures in response to changes in fishermen behavior or an increased level of discards,
through the annual specifications process. Currently, the Council and Commission have implemented
gear restricted areas through their annual specification process to minimize scup discards in the small
mesh fisheries. The Council also funded research to identify gear modifications that reduce the bycatch
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of scupin small ‘mesh fisheries. In addition, the framework adjustment procedure implemented in
Amendment 12 can be used to allow the Council and Commission to respond quickly to changes in the
fishery through the implementation of new management measures or the modification of existing
measures. As such, the Council also feels that

The management system proposed in this FMP represents the most effective tool for managing the
black-sea bass-fishery. It is intended to distribute black sea bass landings throughout the year. In
distributing black sea bass landings throughout the year, it is less likely that seasonal closures will occur
in the commercial black sea bass fishery. Therefore, when black sea bass are caught in the directed

and mixed trawl fisheries, they will not have to be discarded. Therefore the amendment is consistent
with National Standard 9.

7.2.1.10 National Standard 10 - Safety at Sea

“Conservation and management measures shall, to the extent practicable, promote the safety of
human life at sea.”

The black sea bass fishery management system in this amendment was designed to eliminate derby style
fishing for black sea bass. Landings will be controlled by the states and allocated over the year. The
measures in this amendment should not affect the vessel operating environment or gear loading
requirements. The Council and Commission developed this amendment with the consultation of industry
advisors to help ensure that this was the case. In summary, the Council and Commission has concluded
that the proposed amendment will not impact or affect the safety of human life at sea. Therefore the
amendment is consistent with National Standard 10.

7.2.2 Biological Impacts

The management program implemented by this amendment is a coastwide quota allocated to each state
by the Commission. This alternative was chosen because a federal coastwide quota with a state-by-
state allocation system managed by the Commission could allow for the most equitable distribution of
the commercial quota to fishermen without the additional burden of federal monitoring by NMFS.
Because of the states’ ability to tailor management measures to the needs of their fishery, this system
should reduce the likelihood of derby-style fishing and the associated biological and ecological impacts
as described in section 2.2. Additionally, this alternative may be more effective at constraining landings
to the commercial quota thereby increasing the likelihood that the target exploitation rate would be met.
Achieving the target exploitation rates would allow for stock rebuilding to continue on schedule. In
addition, distributing landings evenly throughout the year should reduce the negative impacts to the
stocks of non-target species that may occur under the current system. As such, this management
program is likely to result in positive biological impacts relative to the current quarterly coastwide quota
system.
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7.2.3 Economic Impacts

A coastwide quota system without quarterly or seasonal breakdowns, will likely exacerbate the current
problems that the fishery is experiencing because controls to regulate landings throughout the year
would be lacking. A coastwide quota system will likely increase derby-style fishing and amplify the
“use it or lose 1t” mentality which could lead to harvesting the quota quickly, thus creating early fishery
closures, market gluts, and inequities among owners of different sized vessels and in different
geographic locations. Long closures have obvious economic consequences to fishermen and
processors. A market glut at the beginning of the year allows for a drop in prices as a large number of
fish flood the market. After a short landings period, the fishery is closed and fishermen, especially those
that fish primarily for black sea bass, are faced with the economic concerns of decreased annual
revenues.

A federal coastwide quota with a state-by-state allocation system managed by the Commission could
allow for the most equitable distribution of the commercial quota to fishermen without the additional
burden of federal monitoring by NMFS. As such, it is expected that this program will benefit each
state’s fishery. A state-by-state quota system will allow for the most equitable distribution of the
commercial quota to fishermen. Under this alternative, states will have the responsibility of managing
their quota. States can design allocation systems based on possession limits and seasons to ensure a
continuous and steady supply of product over the season for producers and/or a fair an equitable
distribution of black sea bass to all fishermen who have traditionally landed black sea bass in their state.
Thus, this system may reduce the likelihood of derby-style fishing effort and the associated economic
mmpacts as described ir section 2.2 Additionally, thers will be long-term economic gains agoociated
with stock rebuilding.

Opverall, this program is likely to result in positive economic impacts relative to the management
program described in Section 9.1.2.3.6 of the 1996 Black Sea Bass FMP..

7.2.4  Social and Community Impacts

A federal coastwide quota with a state-by-state allocation system managed by the Commission, is
expected to allow for the most equitable distribution of the commercial quota to fishermen without the
additional burden of federal monitoring by NMFS. This system allows states to design management
measures that allow their fisheries to operate in critical periods that occur because of market conditions
or the availability of black sea bass to their industry. States will design allocation systems based on
possession limits and seasons to ensure a continuous and steady supply of product over the season for
producers and/or a fair and equitable distribution of black sea bass to all fishermen who have
traditionally landed black sea bass in their state. Thus, this program is likely eliminate derby-style
fishing, and promote safety at sea. Scasonal closures should be less likely, thus eliminating the social
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burdens associated with Lttle-or no income. This program should make it possible to meet specific
cultural and social needs of each states’ black sea bass commercial fishery.

This program may create confusion among fishermen that are in adjacent ports and have different
regulations. The state-by-state allocations may also create difficulties in the monitoring of quota in
states with small allocations.

Overall, this program is likely to result in positive social impacts relative to the management program it
replaces.

7.2.5 Effects on Protected Species

Black sea bass are primarily landed by fish pots/traps, bottom and midwater trawls, and lines (Table

46). The Mid-Atlantic pot/trap and mixed trawl fisheries are Category Il fisheries as defined in the
NMFS 2001 List of Fisheries. This means that these fisheries have a remote likelihood or no known
serious injuries or mortalities of marine mammals. All fishing gear are required to meet gear restrictions
under the LWTRP, HPTRP, MMPA, and ESA.

7.2.6 Effects on Landings Patterns

This management program may result in changes in landings patterns along the coast. For example, if
landings are decreased in some states and increased in other states, it is possible that fishing effort could
follow the same pattern. However, this program is not expected to change overall commercial quota or
fishing effort. This program is expected to be more effective at constraining landings to the annual
commercial quota, than the current system. By constraining landings to the annual commercial quota,
this program may result in an overall decrease in effort. As such, this management program is not
expected to change existing impacts on protected species (section 7.1.1.4) relative to the management
measures it replaces.

8 COMPLIANCE

The Commission has established compliance criteria as a part of the interstate management process for
summer flounder, scup, and black sea bass. This Amendment only modifies the compliance criteria that
pertain to the black sea bass commercial fishery. The following compliance criteria that are listed in the
previous amendments will remain unchanged:

-Commercial size limits and mesh requirements
-Commercial quota provisions

-Commercial fishery closure ability
-Recreational harvest limit
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-Permit and reporting requirements
-Area closures
-Gear restrictions

8.1 COMPLIANCE REPORTING CONTENTS AND SCHEDULES

The Compliance reporting requirements will remain unchanged relative to Amendment 12 to the
Summer Flounder, Scup, and Black Sea Bass FMP.

8.2 PROCEDURES FOR DETERMINING COMPLIANCE

Procedures for determining a state’s compliance with the provisions of an FMP are contained in section
7 of the Interstate Fisheries Management Program Charter (ASMFC 2001). The following compliance
determination will be done in addition to the Summer Flounder, Scup, and Black Sea Bass FMP
Monitoring Committee activities. The following represents compliance determination procedures as
applied to this plan:

The Plan Review Team (PRT) will continually review the status of state implementation, and advise the
Management Board any time that a question arises concerning state compliance. The Plan Review
Team will review annual state compliance reports and prepare a compliance review for the
Management Board summarizing the status of the fishery and any compliance recommendations on a
state-by-state basis.

Upon review of a report from the PRT, or at any time by request from a member of the Management
Board, the Management Board will review the status of an individual state’s compliance. If the
Management Board finds that a state’s regulatory and management program fails to meet the
requirements of this section, it may recommend that the state be found out of compliance. The
recommendation must include a specific list of the state’s deficiencies in implementing and enforcing the
FMP and the actions that the state must take in order to come back in compliance.

If the Management Board recommends that a state be found out of compliance, it shall report that
recommendation to the ISFMP Policy Board for further review.

The Policy Board shall, within 30 days of receiving a recommendation of non-compliance from a
Management Board/Section, review that recommendation of non-compliance. If it concurs in the
decision, it shall recommend at that time to the Commission that a State be found out of compliance.

The Commission shall consider any recommendation as quickly as possible and within 30 days of

receipt. Any State which is the subject of a recommendation for a finding of non-compliance shall be
given an opportunity to present written and/or oral testimony concerning whether it should be found out
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of compliance. If the Commission agrees with the recommendation of the Policy Board, it may
determine that a State is not in compliance with the relevant fishery management plan, and specify the
actions the State must take to come into compliance. Upon a non-compliance determination, the
Executive Director shall within ten working days notify the State, the Secretary of Commerce, and the
Secretary of the Interior of the Commission's determination.

83  ADAPTIVE MANAGEMENT PROCESS

The Commission will participate in the Amendment to allocate the commercial quota to the states and
implement other commercial management measures.

In accordance with the Commission’s Interstate Fisheries Management Program Charter, each FMP
may provide for changes within the management program to adapt to changing circumstances. Changes
made under adaptive management shall be documented in writing through addenda to the FMP. The
Management Board shall in coordination with each relevant state, utilizing that states established public
review process, ensure that the public has an opportunity to review and comment upon proposed
adaptive management changes. The states shall adopt adaptive management changes through
established legislative and regulatory procedures. However, the states may have a range of procedures
and time frames available for the adjustment and implementation of fishery regulations.
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Table 1- The probability that a femals black sea-bass will transform to a male by size.

Probability
SL (cm) TL (in) of Transition

7 2.7 0.000

8 3.3 0.010

9 3.8 0.015
10 4.4 0.025
11 4.9 0.050
12 5.5 0.072
13 6.1 0.100
14 6.6 0.125
15 7.2 0.145
16 7.7 0.150
17 8.3 0.151
18 8.9 0.152
19 9.4 0.152
20 10.0 0.150
21 10.5 0.140
22 11.1 0.130
23 11.7 0.120
24 12.2 0.110

12.8 0.095
20 13.3 0.080
27 13.9 0.060
28 14.5 0.045
29 15.0 0.035
30 15.6 0.030
31 16.1 0.025
32 16.7 0.020
33 17.3 0.015
34 17.8 0.010
35 18.4 0.005
36 18.9 0.002
37 19.5 0.001
38 20.0 0.000

Source: Gary Shepherd pers. comm.
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Table 2 The mean back-calculated lengths (TL inches) at age for black sea bass collected from
the Mid-Atlantic, 1973-75.

Age (Years)
N 1 2 3 4 3 6 7 8 9
Male 972 3.7 8.0 106 124 142 164 18.2 192 203
Female 1797 3.8 7.9 102 12.0 13.4 144 17.6

Combined 2905 3.7 8.0 104 122 139 157 18.2 19.2 203
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Table 3. Commercial landings (‘000 ibs) of black sea bass, 1950-1999.

YEAR ME NH MA R1 CT NY NJ DE MD YA NC* Total
1950 0 0 49 327 100 1,898 4,564 2 395 5,311 n/a 12,646
1951 0 0 104 725 61 2,792 5,658 0 321 8,772 n/a 18,433
1952 0 0 134 656 52 1,680 9,207 1 279 9,778 n/a 21,787
1953 0 0 81 459 40 1,096 5,829 0 214 6,657 n/a 14,376
1954 0 0 132 304 60 1,261 5,029 0 166 4,383 n/a 11,335
1955 0 0 141 437 143 936 4,134 0 229 5,291 n/a 11,311
1956 0 0 74 413 24 510 4,207 0 230 6,111 na 11,569
1957 0 0 119 334 216 809 3,636 0 205 4,202 n/a 9,521
1958 0 0 81 376 48 842 4,227 0 252 5,730 n/a 11,556
1959 0 0 62 183 37 612 3,739 0 157 3,268 n/a 8,058
1960 0 0 64 210 36 524 2,206 0 128 3,669 n/a 6,837
1961 0 0 51 170 42 313 1,497 0 139 3211 n/a 5423
1962 0 0 48 146 30 524 2,621 0 339 4,127 287 8,122
1963 0 0 17 114 29 576 2,812 0 304 4316 204 8,372
1964 0 0 10 151 28 501 2,195 0 293 3,752 120 7,050
1965 0 0 11 98 24 382 2,146 0 243 4,771 274 7,949
1966 0 0 2 90 19 221 961 0 212 1,880 217 3,608
1967 0 0 6 48 1 110 816 0 154 1,410 n/a 2,545
1968 0 0 9 42 1 67 539 0 124 1,598 259 2,639
1969 0 0 7 34 0 69 392 0 147 1,770 n/a 2,419
1970 0 0 20 55 1 70 308 0 202 1,482 n/a 2,138
1971 0 0 19 39 1 55 308 30 140 658 102 1,352
1972 0 0 40 46 0 44 423 40 228 782 70 1,673
1973 0 0 54 34 1 105 694 80 207 1,282 75 2,532
1974 0 0 132 69 1 98 778 80 237 860 96 2,351
1975 0 0 144 174 4 131 1,176 180 349 1,546 347 4,051
1976 0 0 174 250 4 272 1,464 150 296 822 288 3,720
1977 0 0 104 176 2 232 1,487 220 459 1,696 1,065 5,441
1978 0 0 135 177 6 168 829 160 427 1,762 909 4,573
1979 0 0 137 234 1 i23 600 60 356 1,220 682 JALS
1980 0 0 91 162 1 204 471 48 203 975 633 2,788
1981 0 0 132 168 3 123 423 57 203 806 598 2,513
1982 0 0 176 312 3 61 679 80 152 749 413 2,625
1983 7 0 254 674 10 77 856 70 181 1,038 170 3.337
1984 0 0 420 563 12 161 826 84 245 1,392 630 4,333
1985 0 0 312 671 13 132 043 92 221 606 731 3,421
1986 0 0 418 608 4 209 798 178 435 1,044 498 4,192
1987 0 0 323 358 77 246 1,110 196 493 1,205 160 4,168
1988 2 0 477 221 59 121 1,180 132 395 793 725 4,105
1989 4 0 351 208 11 77 841 149 296 648 350 2,935
1990 2 0 436 198 14 72 990 150 343 886 415 3,506
1991 0 0 244 74 9 92 1,034 189 481 499 184 2,806
1992 0 0 43 141 5 112 1,245 194 468 580 221 3,009
1993 0 0 39 222 5 125 1,381 80 362 763 178 3,161
1994 0 0 21 87 4 122 957 70 220 390 169 2,040
1995 0 0 42 89 9 193 797 166 303 363 102 2,064
1996 0 0 40 157 17 260 1,222 166 546 790 162 3,360
1997 0 0 91 178 12 262 705 152 513 506 185 2,604
1998 0 0 281 135 9 136 579 127 315 827 156 2,565
1999 0 0 574 176 15 209 501 168 486 740 106 2,975
50-99

Mean 0 0 139 239 20 400 1,834 7 286 2,355 337 5,586
50-99 % 0.0% 0.0% 2.5% 4.3% 0.5% 72%  32.8% 1.3% 51% 42.1% 6.0% 100.0%
920-99

Mean 0 0 181 146 10 158 941 147 404 634 188 2,809
90-99 % 0.0% 0.0% 6.4% 52% 0.4% 5.6% 33.5% 52% 144%  22.6% 6.7% 100.0%

*Landings north of Cape Hatteras, NC.
n/a=not available
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Gear

Unknown Combined Gear
Haul Seines, Beach

Haul Seines, Long

Gill Net, Drift, Large Pelagic
Pots and Traps, Eel

Pots and Traps, Offshore Wire
Otter Trawl Bottom, Crab
Otter Trawl Bottom, Fish
Otter Traw] Bottom, Scallop
Otter Trawl Bottom, Shrimp
Otter Traw] Bottom, Other
Otter Trawl Midwater
Trawl Midwater, Paired
Trawl Bottom, Paired
Scottish Seine

Pound Nets, Fish

Pound Nets, Other

Floating Traps (Shallow)
Pots And Traps, Combined
Pots And Traps, Conch

Pots And Traps, Crab, Blue
Pots And Traps, Fish

Pots And Traps, Lobster Inshore
Pots And Traps, Lobster Offshore

Pots And Traps, Other
Dredges, Crab

Gill Nets, Sea Bass

Gill Nets, Other

Gill Nets, Sink, Other

Gill Net, Shad

Gill Nets, Drift, Other

Gill Nets, Drift, Runaround
Gill Nets, Stake

Trammel Nets

Troll And Handline

Lines Hand, Other

Lines Troll, Other

Lines Long Set With Hooks
Dip Nets, Common
Dredge, Surfelam

Dredges Scallop, Sea

Source: NMFS Weighout Data.

1,000
Pounds

144

24

21
12,878
259
256
204
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Table 4. Black sea bass commercial landings by gear, Maine to Cape Hatteras, North Carolina,
1990 - 1999 combined.

Percent

0.73

* X ¥ X x

40.32
0.16

0.06

0.03

0.08
0.02
0.51

0.09
0.08
4574
092
0.91
0.73

0.03
0.02
0.37

0.09
0.01

8.79
0.07
0.1

0.13



Table 5. Black sea bass commercial landings, by state and gear type, 1990-1999 combined.

ME
% of
Gear Total

Unknown Combined Gears

Haul Seines, Beach

Haul Seines, Long

Gill Net, Drift, Large Pelagic

Pots and Traps, Eel

Pots and Traps, Offshore Wire
Otter Trawl Bottom, Crab

Otter Trawl Bottom, Fish 95.02
Otter Trawl Bottom, Scallop
Otter Trawl] Bottom, Shrimp
Otter Traw] Bottom, Other

Otter Trawl, Midwater

Trawl Midwater, Paired

Trawl Bottom, Paired

Scottish Seine

Pound Nets, Fish

Pound Nets, Other

Floating Traps (Shallow)

Pots And Traps, Combined.

Pots And Traps, Conch

Pots And Traps, Crab, Blue

Pots And Traps, Fish

Pots And Traps, Lobster Inshore
Pots And Traps, Lobster Offshore
Pots And Traps, Other

Dredges, Crab

Gill Nets, Sea Bass

Gill Nets, Other

Gill Nets, Sink, Other 0.65
Gill Net, Shad

Gill Nets, Drift, Other

Gill Nets, Drift, Runaround

Gill Nets, Stake

Trammel Nets

Troll and Handline

Lines Hand, Other

Lines Troll, Other

LLines Long Set With Hooks 4.33
Dip Nets, Common

Dredges Scallop, Sea

Source: NMFS Weighout Data.

MA
% of
Total

1.55

3.58

0.49

0.22

0.11
71.3

0.11
9.87

1.04

11.15
0.48

0.05

RI
Y% of
Total

*

79.04

9.91

483
1.95
0.56
0.06

0.55

274
0.23

CT
% of
Total

16.14

70.32

0.05

3.16
1.37
0.69

0.21

7.62

0.42

7

NY
% of
Total

0.07
0

64.82

5.76
12.02
2.38

0.52

12.62

0.43

NI
% of
Total

1.36

41.11
0.09

53.49
04
1.92

0.09

0.11

1.28
0.05

0.05

DE MD
% of % of
Total Total

0.8
*
4.01
0.05
0.39
*
0.29
96.5 91.53
0.88 0.31
0.41
0.2
* 0
1.27
0
* 0.19
0
2.58 0.53
0
0

VA
% of
Total

*

0

62.73
0.55

0.16
033
16.6

0.13

0.16

0.11

18.65
0.05

0.49

NC
% of
Total

0.05

55.33
8

7.79

0.28

35.39
0.9
0.18



Table 6. Black sea bass commercial landings by distance from shore, 1999.

Black Sea Bass

0-3 miles  3-200 miles Total %
('000 ibs) ('000 Ibs) ('000 |bs) EEZ
ME NA NA
NH NA NA
MA 571 3 574 0.5
RI 65 111 176 63.1
CT 2 12 14 85.7
NY 82 127 209 60.8
NJ 8 493 501 98.4
DE NA NA
MD 78 407 485 83.9
VA 2 738 740 99.7
NC 26 564 590 95.6
Total 834 2455 3289 74.6

Source: NMFS General Canvass Data.
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Table 8. Black sea bass commercial and recreational landings ('000 Ibs), 1981-1999.

Year Comm Rec Total % Comm % Rec
1981 2,489 1,232 3,721 67% 33%
1982 2,595 9,894 12,489 21% 79%
1983 3,336 4,079 7,415 45% 55%
1984 4332 1,447 5,779 75% 25%
1985 3,419 2,097 5,516 62% 38%
1986 4,191 12,392 16,583 25% 75%
1987 4,167 1,924 6,091 68% 32%
1988 4,142 2,869 7,011 59% 41%
1989 2,919 3,289 6,208 47% 53%
1990 3,501 2,761 6,262 56% 44%
1991 2,804 4,186 6,990 40% 60%
1992 3,007 2,706 5,713 53% 47%
1993 3,225 4,842 8,067 40% 60%
1994 2,039 2,948 4,987 41% 59%
1995 2,062 6,207 8,269 25% 75%
1996 3,360 3,993 7,353 46% 54%
1997 2,614 4,268 6,882 38% 62%
1998 2,563 1,152 3,715 69% 31%
1999 2974 1.697 4.671 64% 36%
Total

Mean 3,144 3,894 7,038 45% 55%
90-99

Mean 2,815 3,476 6,291 45% 55%

Source: NMFS Weighout Data and MRFSS Data.
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Table 9.. Number of black sea bass recr
recreational landings from 1990 to 1999.

eational fishing trips, recreational harvest limit, and

Recreational Recreational
Year Number of Harvest Limit Landings
Fishing Trips® (million Ib) of BSB

. ... (million Ib)"
1990 863,707 None 4.14
1991 N/A None 4.19
21992 218,700 None 2,71
1993 296,370 None 4.84
1994 265,402 None 2.95
1995 315,165 None 6.21
1996 28297 Nore | 4.00
1997 | 313,052 None 427
1998 NA ] 3.15 1.15
1999 N/A 3.15 1.70

“Number of fishing trips as reported by anglers in the intercept survey indicating that the primary species group sought
was summer flounder, North Atlantic, Mid-Atlantic, and South Atlantic regions combined. Estimates are not expanded.
Source: MRFSS, Data.

" From Maine to North Carolina.

N/A = Data not available.
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Table 14. Ex-vessel value; nomina!l price and 2000 adjusted price of black sea bass by year,
1991-2000, ME to Cape Hatteras (NC), all gear combined.

Nominal Nominal Mean Price
Value Price in constant

Year C 1,000 % Mean 2000 $
1991 3,516 1.25 1.43
1992 3,158 1.05 1.19
1993 3,240 1.03 1.14
1994 2,386 1.17 1.29
1995 3,042 1.48 1.57
1996 3,890 1.16 1.20
1997 3,909 1.50 1.56
1998 4,341 1.69 1.81
1999 5,037 1.69 1.79
2000 4,758 1.79 1.79

Table 15. Total ex-vessel value of all finfish and shellfish landings, ex-vessel value of black sea
bass, and black sea bass as a percentage of the total ex-vessel value by state, 1999 and 2000.

1999 2000
Black Black
Total Sea Bass Total Sea Bass
Ex-vessel Ex-vessel Black Ex-vessel Ex-vessel Black
Value Value Sea Bass Value Value Sea Bass
State ($1.000) ($1,000) Percent (81,000) ($1,000)  Percent
ME 323,809 0 0.00 354,055 <1 0.00
NH 12,542 0 0.00 13,951 0 0.00
MA 260,239 961 0.37 288,262 969 0.34
RI 79,270 331 0.42 72,544 190 0.26
CT 38,090 28 0.07 31,227 26 0.08
NY 76,046 453 0.60 59,425 256 0.43
NJ 97,555 781 0.80 107,163 1033 0.96
DE 6,893 275 4.00 6,707 89 1.33
MD 63,759 760 1.19 53,874 475 0.88
VA 108,253 1,195 1.10 118,336 1335 1.13
NC 30,689 456 1.49 36,739 385 1.05
Total 1,097,146 5,240 0.48 1,142,283 4,758 0.42
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Table 16. Landings, value, and price of black sea bass by state for 2000, all gear combined.

Landings Value Price
State (1,000 lbs) ($1.000) /b
ME <1 <1 1.44
MA 626 969 1.55
RI 101 190 1.87
CT 15 26 1.80
NY 135 256 1.90
NJ 587 1,033 1.76
DE 55 89 l1.61
MD 305 475 1.56
VA 648 1,335 2.06
NC 185 385 2.08
Total 2,658 4,758 1.79

Table 17. Landings, value, and price of black sea bass by month, 1991-2000 averaged, ME to
Cape Hatteras (NC), all gear combined.

Landings Value Adjusted
Month (1,000 1bs) ($1.000) Price ($/1b
Jan 1,963 2,987 1.52
Feb 2,868 3,614 1.26
Mar 3,101 4,107 1.32
Apr 2,301 3,252 1.41
May 3,609 5,013 1.39
Jun 2,311 3,238 1.40
Jul 1,658 2,722 1.64
Aug 1,189 2,012 1.69
Sep 1,263 2,112 1.67
Oct 2,464 3,702 1.50
Nov 1,881 2,857 1.52
Dec 1,692 2,731 1.61
All 26,300 38,346 1.46
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Table.18. Average ex-vessel commercial landings:of black sea bass, value and price by month
and water area, ME to NC, 1999-2000 combined.

State (<3 miles) EEZ (>3 miles)
Landings  Value Average Landings Value Average
Month (1.000 1bs) (81.000)-  Price (1,000 Ibs)  ($1,000) Price
Jan <1 2 3.58 <1 2 1.75
Feb <1 1 2.67 5 7 1.51
Mar 1 2 1.76 5 1.43
Apr 1 2 1.32 5 10 2.20
May 185 290 1.57 <1 1 1.76
Jun 117 158 1.35 3 4 1.45
Jul 67 141 2.10 5 10 1.96
Aug 4 8 2.14 12 32 2.60
Sep 2 3 1.28 7 21 3.07
Oct 181 260 1.44 <] 1 1.81
Nov 7 15 2.20 0 0 0.00
Dec 6 9 1.59 0 0 0.00
All 571 890 1.56 41 92 2.22

Table 19. Landings, ex-vessel value , and price of black sea bass by size category for 2000, ME
to Cape Hatteras (NC), all gear combined.

Size Landings Value Price

Category (1,000 1bs) ($1.000) ($/1b)
Extra Small <1 <1 1.03
Small 513 536 1.05
Medium 643 948 1.47
Large 833 1,700 2.04
Jumbo 502 1,315 2.62
Unclassified 166 259 1.56
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Table 20. Summary of number of vessels holding federal commercial and/or recreational permit
combinations for summer flounder, scup, and black sea bass.

Comm. Recreational
Permit Permit
Combinations Combinations
No. FLK | SCPp FLK/ BSB FLK/ SCP/ FLK/ | Row
Rec. | Only | Only Scup Only BSB BSB SCP/

Permit BSB Total
No. Comm, 0 54 12 34 9 66 15 356 546
Permit
FLK 286 5 4 1 2 0 1 5 304
Only
SCP 69 3 0 1 0 3 0 7 83
Only
BSB 96 1 0 0 0 0 1 1 99
FLK/ 178 3 0 6 3 5 2 8 205
SCP
FLK/ 40 0 0 0 0 2 1 0 43
BSB
SCP/ 172 8 0 1 0 1 2 24 208
BSB
FLK/ 462 3 1 1 0 0 0 14 481
SCP/
BSB
Column 1303 77 17 44 14 77 22 415 | 1969
Total
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Table 21. Other permit year 2000 federal northeast-region permits held by summer flounder,
scup, and black sea bass commercial and recreational vessels.

Commercial Only Party/Charter Only Commercial and
(n=1,303) (n=546) Party/Charter
(n=120)
Northeast Vessels Percent’ Vessels Percent Vessels Percent of
Permits (No.) of Total (No.) of Total (No.) Total
Surfclam 620 47.6 84 15.4 24 20
Ocean 574 44.1 80 14,7 19 15.8
Quahog
Scallop 253 19.4 0 0 4 3.3
Non-trap 594 45.6 8 1.5 10 8.3
Lobster
Lobster Trap 355 27.2 43 7.9 24 20
Party/ 2 0.2 14 2.6 2 1.7
Charter
Lobster
Party/ 433 332 440 80.6 52 433
Charter
Multi-
Species
Comm. 711 54.6 63 11.5 52 433
Multi-
species
Party/ 4 0.3 423 77.5 76 63.3
Charter Squid/
Mackerel/
Butterfish
Comm. 1071 82.2 220 39.6 86 71.7
Squid/
Mackerel/
Butterfish
Comm. 1062 81.5 425 77.8 100 83.3
Bluefish
Party/ 14 1.1 84 15.4 88 733
Charter
Bluefish
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Table 22. Top ports of landing (in pounds), based on NMFS 1999 weighout data. Since this table

includes only the “top ports,” it may not include all of the landings for the year.

PORT POUNDS #FLK Pounds #SCP Pounds #BSB
FLK Vessels scp Vessels BSB Vessels

STONINGTON, CT 188,498 52,799 8,207

OCEAN CITY, MD 166,866 21 C c 407,245 27
CHATHAM, MA 24,883 17 78,894 28 166,154 33
NEW BEDFORD, MA 318,553 139 264,495 3 85,143 42
BARNSTABLE, MA 126,224 31 47,083 25 10,758 27
OTHER DUKES, MA 157,619 30 34,376 23 118,436 29
NANTUCKET, MA 117,688 30 0 0 cC Cc
OTHER MASS 4,349 4 162,007 5 133,270 7
BAYBORO, NC 106,628 4 0 c C
BEAUFORT, NC 576,122 25 0 21,317 13
ENGELHARD, NC 361,185 17 0 0 16,722 13
ORIENTAL, NC 312,304 19 0 0 783 6
WANCHESE, NC 1,020,351 53 0 0 85,612 56
VANDEMERE, NC 137,494 7 0 0 C C
BELFORD, NJ 358,957 19 1,602 15 2,972 28
WILDWOOD, NJ 68,481 6 c c 60,352 7
CAPE MAY, NJ 740,914 72 644,603 27 277,209 55
PT. PLEASANT, NJ 649,293 39 118,352 24 30,643 43
SEAISLE CITY, NJ 6,891 5 c c 107,018 7
FREEPORT, NY 30,012 24 63,675 9 18,825 17
GREENPORT, NY 70,182 22 54,358 14 13,247 14
HAMPTON BAY, NY 328,952 57 159,843 45 64,538 48
MONTAUK, NY 316,141 74 133,484 68 102,809 103
LITTLE COMPTON, R! 70,815 14 214,078 11 11,210 14
NEWPORT, RI 198,165 46 317,833 29 16,353 36
POINT JUDITH, RI 1,147,339 130 671,995 105 137,857 143
TIVERTON, RI 143,506 31 36,966 18 5,026 23
CHINCOTEAGUE, VA 391,248 29 323 5 84,125 24
HAMPTON, VA 719,640 39 cC 219,437 33
NEWPORT NEWS, VA 887,148 59 c cC 72,343 42
VIRGINIA BEACH, VA C C C 362,665 23

C = Confidential
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Gear

Unknown Combined Gear
Haul Seines, Beach

Haul Seines, Long

Gill Net, Drift, Large Pelagic
Pots and Traps, Eel

Pots and Traps, Offshore Wire
Otter Trawl Bottom, Crab
Otter Trawl Bottom, Fish
Otter Trawl Bottom, Scallop
Otter Trawl Bottom, Shrimp
Otter Trawl Bottom, Other
Otter Trawl Midwater

Trawl Midwater, Paired
Trawl Bottom, Paired
Scottish Seine

Pound Nets, Fish

Pound Nets, Other

Floating Traps (Shallow)
Pots And Traps, Combined
Pots And Traps, Conch

Pots And Traps, Crab, Blue
Pots And Traps, Fish

Pots And Traps, Lobster Inshore
Pots And Traps, Lobster Offshore

Pots And Traps, Other
Dredges, Crab

Gill Nets, Sea Bass

Gill Nets, Other

Gill Nets, Sink, Other

Gill Net, Shad

Gill Nets, Drift, Other

Gill Nets, Drift, Runaround
Gill Nets, Stake

Trammel Nets

Troll And Handline

Lines Hand, Other

Lines Troll, Other

Lines Long Set With Hooks
Dip Nets, Common
Dredge, Surfclam

Dredges Scallop, Sea

Source: NMFS Weighout Data.

1,000
Pounds

207

* * * * %X —

11,353

144

24

21
12,878
259
256
204

105

93

Table 24.. Black sea bass.commercial landings by gear, Maine to Cape Hatteras, North Carolina,
1990 - 1999 combined.

Percent

0.73

* O O® X X ¥

*

40.32
0.16

0.06

0.03

0.08
0.02
0.51

0.09
0.08
45.74
0.92
091
0.73

0.03
0.02
0.37

0.09
0.01

8.79
0.07
0.1

0.13
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Table 37. Estimated average annual operating costs for pot and trap vessels in 2000.

Expenditure Category Average Annual Expense ($'s)
Boat Repair and Maintenance - By Yard 576.14

Boat Repair and Maintenance - By Owner 3,445.63

Supplies (Store) 3,105.36

Food 1,240.83

Gear Maintenance (Normal Use) 4,162.50

Fuel and Lubricants 6,506.27

Vehicles 3,435.71

Source: University of Rhode Island lobster simulator data less bait expenditures.

Table 38. Total ex-vessel value of all finfish and shellfish landings, ex-vessel value of scup, and scup as
a percentage of the total ex-vessel value by state, 1999 and 2000.

1999 2000
Total Scup Total Scup
Ex-vessel Ex-vessel Ex-vessel Ex-vessel
Value Value Scup Value Value Scup
State ($1,000) ($1.000) Percent ($1.000) ($1.000)  Percent
ME 323,809 0 0.00 354,055 0 0.00
NH 12,542 0 0.00 13,951 0 0.00
MA 260,239 774 0.30 288,262 448 0.16
RI 79,270 1,672 2.11 72,544 1,252 1.73
CT 38,090 177 0.47 31,227 175 0.56
NY 76,046 718 0.94 59,425 906 1.52
NJ 97,555 885 0.91 107,163 552 0.52
DE 6,893 0 0.00 6,707 <1 0.00
MD 63,759 <1 0.00 53,874 <1 0.00
VA 108,253 1 0.00 118,336 1 0.00
NC 30,689 <1 0.00 36,739 <1 0.00
Total 1,097,146 4,228 0.39 1,142,283 3,333 0.29
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Table 39. Average willingness to pay for a one-day fishing trip, by state in 1994,

' Mean Adjusted to
State (8's) 2000 ($'s)*
Maine 6.40 7.44
New Hampshire 0.85 0.99
Massachusetts 8.38 9.74
Rhode Tsland 4.23 4.92
Connecticut 3.07 3.57
New York 21.58 25.07
New Jersey 14.12 16.41
Delaware 1.43 1.66
Maryland 12.09 14.05
Virginia 42.33 49.19

* - Prices were adjusted using the Bureau of Labor Statistics Consumer Price Index.

Table 40. Aggregate willingness to pay for anglers that indicated they were targeting black sea bass in
2000.

State Willingness to pay (8's)
Maine 0
New Hampshire 0
Massachusetts 47,444
Rhode Island 55,389
Connecticut 0
New York 1,349,393
New Jersey 1,746,762
Delaware 19,286
Maryland 197,585
Virginia 1,574,769
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Table 41. Willingness to pay for a one fish increase in the catch rate of bottom fish per trip, Maine to
Virginia, 1994,

Mean Adjusted to
State ($'s) 2000 (§'s)?
Maine 2.62 3.04
New Hampshire 2.14 2.49
Massachusetts 2.04 2.37
Rhode Island 2.11 2.45
Connecticut 2.25 2.61
New York 1.63 1.89
New Jersey 1.73 2.01
Delaware 2.06 2.39
Maryland 2.44 2.84
Virginia 1.79 2.08
All States 1.97 2.29

* - Prices were adjusted using the Bureau of Labor Statistics Consumer Price Index.

Table 42. State-by-state allocations of the coastwide black sea bass commercial quota implemented by
Amendment 1.

State Percent of Coastwide
- Quota
Maine 5
New Hampshire 5
Massachusetts 13
Rhode Island 11
Connecticut 1
New York 7
New Jersey 20
Delaware 5
Maryland 11
Virginia 20
North Carolina 11
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Table 44. Catch disposition for trips that kept 100 or more pounds of black sea bass, 1999, all gear
combined.

Landed % of Total Discarded % of Total Total Catch

Species {Ibs}) Landed (Ibs) Discarded (Ibs)
BLUEFISH 130471 99.889 145 0.111 130616
BONITO 1378 100 0 0 1378
BUTTERFISH 380750 97.853 8355 21472 389105
COBIA 62 100 0 0 62
COoD 17366 99.919 14 0.0806 17380
CREVALLE 23 100 0 0 23
CROAKER, ATLANTIC 910288 99.78 2009 0.2202 912297
CUNNER 705 59.949 471 40.051 1176
CUSK 4 100 0 0 4
DOLPHIN FiSH 456 98.701 6 1.2987 462
DRUM, BLACK 8 100 0 0 8
HERRING, BLUE BACK 2425 66.749 1208 33.2508 3633
EEL, CONGER 11462 100 0 0 11462
EEL, NK 24579 99.862 34 0.1381 24613
FLOUNDER, WINTER 71929 99.886 82 0.1139 72011
FLOUNDER, SUMMER 1160804 97.101 34658 2.8991 1195462
FLOUNDER, WITCH 21242 99.953 10 0.0471 21252
FLOUNDER, YELLOWTAIL 9418 99,524 45 0.4755 9463
FLOUNDER, AM. PLAICE 681 100 0 0 681
FLOUNDER, SAND-DAB 1572 100 0 0 1672
FLOUNDERS (NK) 827 100 0 0 827
FLOUNDER, FOURSPOT 2337 100 0 0 2337
GROUPER 1629 100 0 0 1629
GRUNTS 300 97.72 7 2.2801 307
HADDOCK 6773 100 0 0 6773
HAKE, RED 419949 98.638 5798 1.3618 425747
HAKE, WHITE 76451 98.353 1280 1.6467 77731
HAKE MIX RED & WHITE 11860 100 0 0 11860
HALIBUT, ATLANTIC 25 100 0 0 25
HERRING, ATLANTIC 13075 100 0 0 13075
JOHN DORY 15307 100 0 0 15307
MACKEREL, KING 7 100 0 0 7
WHITING, KING 37163 100 0 0 37163
MACKEREL, ATLANTIC 996886 99.361 6410 0.6389 1003296
MULLETS 200 100 0 0 200
REDFISH 20 100 0 0 20
ROSEFISH,BLK BELLIED 121 100 0 0 121
POUT, OCEAN 4135 96.118 167 3.8819 4302
PIGFISH 509 100 0 0 509
POLLOCK 1207 99.097 11 0.9031 1218
POMPANQ, COMMON 3 100 0 0 3
SCULPINS 20 100 0 0 20
SEA RAVEN 390 90.698 40 9.3023 430
SCUP 996804 97.911 21267 2.089 1018071
SEA BASS, BLACK 2267913 92.322 188616 7.6782 2456529
SNAPPER 69 100 0 0 69
SEA ROBINS 3581 87.834 496 12.1658 4077
WEAKFISH, SQUETEAGUE 25237 97.301 700 2.6988 25937
WEAKFISH, SPOTTED 7053 91.681 640 8.3193 7693

DOGFISH CHAIN 10923 99.854 16 0.1463 10939
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Table 44 (continued). Catch disposition for trips that kept 100 or more pounds of black sea bass, 1999,
all gear combined.

Landed % of Total Discarded % of Total Total Catch

Species (Ibs) Landed (lbs) Discarded {Ibsy
SHAD, AMERICAN 1238 99.839 2 0.1613 1240
DOGFISH (NK) ‘ 71549 99.958 30 0.0419 71579
DOGFISH SMOOTH 1538 99.805 3 0.1947 15641
DOGFISH SPINY 211969 99.653 739 0.3474 212708
SHEEPSHEAD 539 100 0 0 539
SKATES 241838 99.668 806 0.3322 242644
SPADEFISH 215 100 0 0 215
MACKEREL, SPAN 502 100 0 0 502
TUNA, YELLOWFIN 1589 100 0 0 1589
SHARK, BLACK TIP 38 100 0 0 38
SHARK, ATL SHARPNOSE 2 100 0 0 2
WHITING, BLACK 222736 99.821 400 0.1793 223136
HAKE, SILVER 1822887 99.475 9612 0.5245 1832499
WOLFFISHES 1034 100 0 0 1034
OTHER FISH 3367 100 0 0 3367
CRAB, JONAH 27897 95.744 1240 4.2558 29137
CRAB, ROCK 581 99.828 1 0.1718 582
CRAB, NK 159 3.805 4020 96.1953 4179
CRAB, HORSESHOE 5699 100 0 0 5699
LOBSTER 79067 90.641 8164 9.3591 87231
CONCHS 827 100 0 0 827
WHELK, CHANNELED 59637 99.931 41 0.0687 59678
WHELK, KNOBBED 324 100 0 0 324
OCTOPUS 5 100 0 0 5
SCALLOP, CALICO 140 100 0 0 140
SCALLOP, SEA 55120 99.101 500 0.899 55620
SQUID (LOLIGO) 1855099 99.829 3174 0.1708 1858273
SQUID (ILLEX) 18978 100 0 0 18978
SQUIDS (NS) 333004 99.988 40 0.012 333044
OTHER SHELLFISH 30 100 0 0 30
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Table 45. Mean recreational anglers’ ratings of reasons for marine fishing, by subregion.

New England Mid-Atlantic

Not Somewhat Very Not Somewhat Very
Statement Important Important Important Important Important Important
To Spend Quality Time with Friends 4.4% 14.3% 81.3% 3.0% 12.0% 85.0%
and Family
To Enjoy Nature and the Outdoors 1.4% 10.1% 88.5% 1.1% 11.6% 87.3%
To Catch Fish to Eat 42.2% 37.4% 20.4% 29.3% 40.1% 30.6%
To Experience the Excitement or 6.2% 24.9% 68.8% 8.4% 26.0% 65.6%
Chalienge of Sport Fishing
To be Alone 55.0% 27.9% 17.1% 57.7% 25.8% 16.4%
To Relax and Escape from my Daily 3.4% 13.3% 83.3% 2.6% 11.9% 85.5%
Routine
To Fish in a Tournament of when 78.6% 14.0% 7.4% 73.4% 17.1% 9.5%

Citations are Available

Source: Steinback and O’Neil. MS.

Table 46. Black sea bass landings (percentage) by gear tvsie, Maine to Cape Hatteras, North Carolina,
for various time periods.

Gear

Type 88-97 93-97 00
Bottom/Mid
water trawls 45.82% 45.51% 29.88%
Pot/Traps 44.72% 43.14% 48.82%
Gill Nets 0.40% 0.65% 1.56%
Lines 7.75% 8.37% 13.67%
Other 1.31% 2.33% 6.07%
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INTRODUCTION
STATUTORY REQUIREMENTS

The 1996 Amendments to the Magnuson-Stevens Fishery Conservation and Management Act
(MSA) require that fishery management plans (FMPs) minimize to the extent practicable adverse
effects on essential fish habitat (EFH) caused by fishing (MSA section 303(a)(7)). Pursuant to
the EFH regulations (50 CFR 610.815(a)(3)), FMPs must include an assessment of adverse
effects from fishing, including physical, chemical, or biological alterations of the substrate, and
loss of, or injury to, benthic organisms, prey species and their habitat, and other components of
the ecosystem. The assessment must consider the potential adverse effects of all fishing gear
types used in waters designated as EFH, not just those gears used in the fishery in question. It
must also consider potential impacts of fishing on EFH for all federally-managed species. In
completing this assessment, Councils should use the best scientific information available, as well
as other appropriate information sources. Included in this assessment should be consideration of
the establishment of research closure areas and other measures to evaluate the impacts of any
fishing activity that may adversely affect EFH. '

In order to meet the above mandates, this report summarizes available information concerning
impacts of fishing on on marine habitats in the Northeast region of the United States (North
Carolina — Maine). Some of the studies that are cited were conducted in the Northeast region,
while others were conducted in other locations in the United States or in other countries.
Information sources include peer reviewed scientific journals, as well as non peer-reviewed
reports. Major bibliographic sources include Rester (2000), NMFS Alaska Fishenies Science
Center bibliography (Wion and McConnaughey 2000), and numerous ICES reports. In addition,
a thorough literature search was completed to ensure inclusion of recent articles.

Research results are presented by gear type for three major gear categories: bottom-tending
mobile gear, bottom-tending static gear, and mobile and static pelagic gear. Sixty different gear
types were considered in this report. In addition to summarizing research results, the report also
includes a description of each gear type, information on the spatial distribution of fishing activity
for 17 individual gears used in the Northeast region during 1995 — 2000, and, where appropriate,
summaries of the management implications of research. An attempt was made to identify the
sediment type (e.g., mud, sand, hard bottom) and location of each study. No attempt was made
in the report to draw any conclusions concerning the habitat impacts of any type of fishing gear.
Any conclusions that appear are those reached by the authors of particular research projects that
are summarized in the report.

INFORMATION NEEDED TO ASSESS HABITAT IMPACTS

The effects of fishing gears on habitat depend on a number of factors, including the magnitude
and frequency of the impact, and the recovery time of the habitat and biological community
affected by the gear. These factors in turn depend on characteristics of the gear (i.e., type,
weight, towing speed, depth of penetration), the areal extent of the disturbance, and the
biological, physical, chemical and oceanographic characteristics of the area impacted (Hall et al.
1993, Brylinsky et al. 1994, Hall 1994, Auster and Langton 1998, DeAlteris et al. 1999, Kaiser
2000). The influence of so many factors complicates our ability to understand the effects of
fishing gear on habitat and ultimately to the populations of fishes and invertebrates that utilize
that habitat.

Draft, September 26, 2001 1



To date, considerable research has focused on the impact of fishing to habitat. Unfortunately,
despite these efforts, most of the completed research has been limited in scope. For example, the
majority of research focuses on trawls and dredges, with much less effort on pots/traps, gill nets,
and other gear types. In addition, most studies concentrate on a single gear type and, thus, do not
address cumulative effects of all gears used within a given fishing ground. Often research
projects are simplified by examining effects to a specific habitat type. These small scale studies
~ may not be applicable over.larger areas (i.e.; scale of fishing ground) that consist of a mosaic of
different habitat types. Because of logistical and financial constraints, most directed experiments
are restricted to a short period of time and do not consider cumulative effects over long periods
of time. Furthermore, estimates of recovery are often limited to measurements of recovery from
a single (or limited) disturbance event rather than from ongoing impacts that normally occur due
to fishing. And, typically, the habitats against which recovery is measured have already been
significantly altered by long-term effects of fishing, leaving us with an inaccurate picture of
recovery times. Finally, where information is available on physical or biological effects, the role
these habitat impacts have on harvested populations, in most cases, is unknown.

In order to assess the effects of fishing gear we also need a better understanding of the
distribution of fishing effort by gear type. Analyses of fishing effort have been completed in
other countries (Rijnsdorp et al. 1998, Jennings et al. 1999, Greenstreet et al. 1999), but for most
United States fisheries, we currently have no systematic way of tracking effort at the scale of
habitat type within a given geographic area. Churchill (1989) attempted to summarize trawling
effort in the Middle Atlantic Bight off the northeast U.S. using fishing effort data in 30" latitude x
30" longitude blocks. While areas impacted could be estimated over blocks, a lack of data on the
extent of the area actually disturbed within each block, especially for static gears, made analysis
of the impacts to habitat difficult. In an attempt to address this problem, other methods of
estimating fishing effort have been explored. For example, authors have used incidence of
damage to starfish (Kaiser 1996), scars in molluscan growth lines (Witbaard and Klein 1993) and
side scan sonar of mobile gear tracks (Friedlander et al. 1999, Krost et al. 1990). These methods,
however, also have limitations. Seastars and molluscs are affected differently by different gear
types, and are not available over all geographic areas. And, detection of fishing effects by side
scan sonar surveys depends on the timing of the survey relative to the timing of the fishing
impact and the recovery time of the sediments.

Natural impacts that occur over large geographic scales may render local effects of fishing
insignificant. Furthermore, the strength and occurrence of natural or non-fishing anthropogenic
influences are strong determinants of recovery time (Flint and Younk 1983, Hall 1994, DeAlteris
et al. 1999). In theory, communities in variable (or high energy) environments are capable of
recovering more quickly than communities in more stable (or low energy) environments, and
thus, are more resistant to disturbance (Flint and Younk 1983, Collie et al. 2000a). So again,
effects of fishing may be insignificant when compared to effects of natural disturbances. For
example, Stevenson and Confer 1978) concluded that while dredging resulted in piece-meal
destruction of SAV, natural forces were responsible for bay-wide impacts, and thus, were
ultimately responsible for SAV distribution and abundance. Daan (1991) concluded that
fisheries in the southern North Sea have a relatively small impact on benthic biomass compared
to natural mortality. An argument to the contrary is provided by Hall (1999) who states that
“while it is important to appreciate a range of natural variation in disturbance from wind,
currents and waves to put fishing in context, the fact that the natural range is large in itself, gives
no basis for arguing that the additional perturbation imposed by fishing 1s inconsequential.”
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To fully evaluate the impacts of fishing gear on habitat, and how those habitat impacts affect
sustainability of fish populations, information is needed on:

1) the spatial extent of fishing-induced disturbance (fishing effort) by gear type;
2) distribution of habitat types;

3) effects of specific gear types (and configurations within gear types), along a gradient of
effort, on specific habitat types;

4) the relative importance of fishing gear effects and natural disturbance;

5) the role that seafloor habitats and impacts on those habitats have in the population
dynamics of fishes; and

6) natural changes/trends in communities and ecosystems.
RESEARCH APPROACHES

A number of research approaches have been used to assess gear impacts to habitat. One method
compares closed (or lightly fished) areas to open (or heavily fished) areas to identify changes to
habitat that may be attributable to fishing activities. Often, however, these comparisons are
inconclusive because the unfished areas are unfished precisely because they are ecologically
different from the fished areas, making it difficult to determine the actual cause of observed
differences. Furthermore, those areas currently closed to fishing may have been significantly
altered from previous fishing, such that differences are masked (Margetts and Bridger 1971,
Caddy 1973, Dayton et al. 1995, Auster et al, 1996, Kaiser et al. 1996a, Bradshaw et al. 2000,
Frid and Clark 2000). For example, sessile organisms accounted for 50% of the catch in virgin
trawl tows in Arctic Canada (McAllister and Spiller 1994), causing researchers to speculate on
the amount of sessile organisms that might have been caught in initial trawls over the Atlantic
shelf.

To avoid the difficulties with control areas (and historical data) many researchers have
undertaken small scale experiments looking at varying levels of fishing intensity on habitats. As
mentioned above, these types of studies are often restricted to a specific gear type on a very
specific habitat type at a scale that may make it impossible to detect effects (Thrush et al. 1995,
Hewitt et al. 1998, Cappo et al. 1998, Bradshaw et al. 2000) and that does not allow us to
extrapolate to the scale of the fishing grounds (Daan 1991) or to the range of habitats utilized by
a given fish species (Langton ¢t al. 1995).

Another approach taken to elucidate effects of fishing on habitat is the comparison of historical
(or pre-fishing) biological community data with present day data. With this approach, the same
arca 1s sampled over time and the historical data is used as the control. Long-term data sets that
allow this comparison, however, are not always available. When such data are available, it is
difficult/impossible to separate out effects resulting from fishing activities from effects of natural
and other human induced effects (Hall et al. 1993, Kroencke 1995, Glemarec et al. 1996,
Botsford et al. 1997, Kaiser 2000). Riesen and Reise (1982) compared benthic samples from the
1920s and 1980s and found large scale changes in the communities attributed to a combination
of fishing and natural events: oyster reefs were overexploited by the commercial fishery and then
replaced by mussel banks and associated species; seagrasses were lost to a natural epidemic; and
Sabellaria reefs were destroyed by trawlers. Other studies suggest similar shifts in species
composition, but often fail to demonstrate that fishing activity is actually the cause (Thompson
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1993). As discussed extensively in Hall (1994), studies on long-term effects of fishing, taken as
a whole, provide evidence for long-term trends in benthic communities, however, “the case for
mvoking fisheries as a primary cause for the recorded changes is not very strong.” However,
Lindeboom and deGroot (1998) state that “combined with the results ...on the immediate effects
of bottom fisheries on the benthos and the comparison between fished and unfished areas, it has
to be concluded that the observed trends in benthic invertebrates were to a great extent caused by
the direct and indirect effects.of fisheries and not solely by eutrophication and/or pollution as
interpreted in previous studies.”

In addition to problems with research approach, there are questions concerning details of
experimental design. Moran and Stephenson (2000) conclude that net sampling is not an
accurate method of measuring effects to habitat because it does not indicate the number or types
of organisms that are damaged or detached, but not caught, by the net. Rogers et al. (1999)
question the level of sampling that we should be focusing on (i.e:, community indices, species
abundances) to best examine quantifiable effects of exploitation. For example, Sanchez-Jerez
and Espla (1996) found that community changes due to trawling in Posidonia meadows were not
evident at the phyla and class levels of benthic fauna, but that family and species levels of
amphipods and isopods did show significant differences, and thus were the best indicators of
trawling impacts for this geographic area. According to McConnaughey et al. (2000) lumping
taxa for analytical purposes can mask species effects that are a result of functional processes
rather than taxonomy. Jennings and Cotter (1999) state that vulnerable species are better
indicators of fishing effects than community based measures that can be explained by factors
other than fishing. These types of issues need to be evaluated when designing and interpreting
studies on effects of fishing gear to habitat.

Ideally, in order to understand the ecosystem effects of fishing on habitat, research needs to be
done using comparable fished and non-fished areas at the scale of fishing grounds for specific
fisheries, and at a time-scale greater than the life span of the longest-lived species (Hall 1994).
Unfortunately, the time and resources needed to complete this research can be prohibitive.

MANAGEMENT PHIL.OSOPHIES

Given the paucity of existing information, and the limitations on our ability to gather needed
information, different philosophies have developed as to how we should manage fishing impacts
to habitat. Many believe that we should look beyond scientific literature to anecdotal
information and other “non-scientific” evidence. For example, Pederson and Hall-Arber (1999)
discuss the extensive information on habitat condition and long-term changes that can be gained
from fishermen and incorporated into management decisions.

Under the precautionary approach to management, measures to minimize effects of fishing to
habitat should be implemented now, based on the concept that the risk of allowing possibly
irreversible damage to continue is too great and far outweighs the short-term economic hardships
that might be incurred. It has been argued that, although definitive evidence may not be
available, studies have shown “beyond doubt” that some negative impacts from mobile fishing
gear are occurring, and thus, that management decisions need to be made without waiting for
more scientific evidence (Kenchington 1995, Watling and Norse 1998, Lindeboom and deGroot
1998, Gray 2000). Kenchington (1995) argues that the burden of proof required in scientific
research is not appropriate in fisheries management and that we need to take into account the risk
that mobile fishing gear is significantly reducing fish production by modifying benthic habitats.
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Dayton et al. (1995) state that, while policy makers clearly understand the financial implications
of reducing fishing effort when no adverse effects are occurring, there is no clear understanding
of the financial implications of ecosystem effects and loss of resources by continuing to fish
when impacts have not been detected. These authors and others support a precautionary or risk
averse approach to habitat conservation and protection (McAllister and Spiller 1994, Auster and
Malatesta 1995, Dayton et al. 1995, Koslow and Garrett-Holmes 1995, Auster et al. 1997,
Fogarty and Murawski 1998, Gofii 1998, Mirarchi 1998, Collie 1998, Carr and Milliken 1998,
Thrush et al. 1998, Hall-Spencer et al. 1999, Langton and Auster 1999, Norse and Watling 1999,
Auster and Shackell 2000, Frid and Clark 2000, ICES 2000, McConnaughey et al. 2000, Turner
et al. 1999 Auster 2001).

A number of authors have recommend the use of closed areas for research and conservation
(Bergman et al. 1990, Bergman and Hup 1992, Engel and Kvitek 1998, Rumohr 1998, Ball et al.
2000, Hall-Spencer et al. 1999, Auster and Shackell 2000). Hutchings (1990) recommends
periodic closures of areas, strip trawling to leave regularly spaced islands of untrawled areas to
supply recruits for replenishment, and modification to gear to minimize impacts. Carr and
Milliken (1998) recommend that nations modify gear to target specific species, encourage the
use of lighter sweeps over heavier gears, reduce the amount of sea bottom available to mobile
gear, and opt for stationary gear over mobile gear. McAllister and Spiller (1994) recommend the
establishment of nearshore continental shelf and slope protected areas, regular monitoring of
impacts of different gear types, and a switch to gear types with low habitat impacts and low
bycatch. Ball et al. (2000) recommend large areas closed to fishing to allow large scale
experiments, with particular attention to deeper waters at the self edge and slope where natural
disturbance is less common, sediments are highly bioturbated, and faunal assemblages are less
capable of sustaining disturbance. Auster et al. (1997) recommend a more extensive use of
closed areas, starting with a specific fishing gear within a geographical region and if existing
knowledge suggests that negative effects to seafloor habitats are occurring from that gear (even if
the available information is uncertain or inadequate), then we define the habitats likely to be
affected by that gear and designate marine protected areas for those habitats. Based on a
fishermen survey by Fuller and Cameron (1998), fishermen generally approved of closing
spawning areas during spawning and concurred that fisheries management should occur on an
ecosystem level including habitat protection. The precautionary approach would also allow the
use of adaptive management, in which fisheries research provides feedback to management
decisions (Sainsbury et al. 1993, Thrush et al. 1998, Turner et al. 1999). For example, managers
could implement closed areas and then adjust the size or location of those closed areas as
scientific research bears new information, and we have a better understanding of effects of
fishing to ecosystems.

Kaiser et al. (1999) argue that the magnitude of fishing effects vanes greatly relative to
background of natural disturbances and that we need to consider subtle differences in habitat
structure and assemblage composition before we can understand the consequences of fishing.
Kaiser (1998) reviewed scientific studies on the effects of fishing in the North Sea and concluded
that oceanic influences have greater ecological effects than localized effects of either
eutrophication or fishing disturbance. Langton et al. (1996) suggest protection of “essential”
habitats using a decision tree based on scientific information. Messich et al. (1991) argue that
we need to study effects to habitat that have the potential of causing widespread and long-term
changes (i.e., gradual modification to surficial sediments and increased suspended sediment
loads).
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In light of this diversity of information and philosophies, fishery management councils (FMCs)
must make a determination about the habitat effects of fishing and evaluate the need for
management measures to minimize those effects, as required by the Magnuson-Stevens Act.
Under National Standard 2 of the Act, FMCs and the Secretary of Commerce must base
conservation and management measures on the “best scientific information available.” Under
the Administrative Procedures Act, the decision to approve a measure must be supported by

_scientific information that suggests.the measure will contribute to the conservation and
management of the fishery resource so as to be neither arbitrary nor capricious. This document
attempts to compile the best scientific information available and provide a basis for the
determination and evaluation of management measures and their effects..
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HABITAT CHARACTERIZATION OF THE NORTHEAST SHELF
ECOSYSTEM

INTRODUCTION
PURPOSE

The purpose of this chapter is to describe the habitats of the Northeast Shelf Ecosystem. This
discussion is an integral part of this document for two reasons. First, the ecosystem’s structure
must be reviewed in order to provide a basis for understanding types of disturbance and their
implications. Second, the application of research results from other regions can only be
determined with some general understanding of how the two systems compare.

The Northeast Shelf Ecosystem is influenced broadly by winds, climate changes, river runoff,
estuarine exchange, tides, and Gulf Stream meanders and rings. Each regional subsystem has its
own distinct characteristics. This discussion will focus on oceanographic processes and habijtat
characteristics of each regional system. The information provided will contribute to a more
complete understanding of the effects of fishing gear on habitat of the Northeast Shelf
ecosystem.

HABITAT FUNCTIONS AND CHARACTERISTICS

In order to adequately evaluate fishing gear impacts on habitat, we must first comprehend the
functional value of habitats to the ecosystem. From a biological perspective, habitats provide
living things with the basic life requirements of nourishment and shelter. Habitats may also
provide a broader range of benefits to the ecosystem. For example, seagrasses physically
stabilize the substrate, and help recirculate oxygen and nutrients. In this general discussion, we
will focus on the first-level, direct value of habitats, such as food and shelter from predation, to
federally managed species.

The spatial and temporal variation of prey abundance influences the survivorship, recruitment,
development, and spatial distribution of organisms at every trophic level. For example,
phytoplankton abundance and distribution are a great influence on ichthyoplankton community
structure and distribution. In addition, the migratory behavior of juvenile and adult fish is
directly related to seasonal patterns of prey abundance and changes in environmental conditions,
especially water temperature. Prey supply is particularly critical for the starvation-prone early
life history stages of fish.

The availability of food for planktivores is highly influenced by oceanographic properties. The
seasonal warming of surface waters in temperate latitudes produces vertical stratification of the
water column, which isolates sunlit surface waters from deeper, nutrient-rich water, leading to
reduced primary productivity. In certain areas, upwelling, induced by wind storms, and tidal
mixing, injects nutrients back into the photic zone, stimulating primary production. Changes in
primary production from upwelling and other oceanographic processes affect the amount of
organic matter available for other organisms, and thus influence their distribution.

Oceanographic properties can also influence the food availability for sessile benthic organisms.
For example, certain areas in the Gulf of Maine have a much more limited epifaunal community
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than similarsediments on Georges Bank. This difference is due at least in part to a difference in
the availability of food.

Benthic organisms provide an important food source for many managed species. For example,
populations of sand lance are important sources of nutrition for many piscivorous species, and
benthic invertebrates are the main source of nutrition for many adult demersal fishes.
Additjonally, recent research on benthic primary productivity indicates that benthic micro-algae
may contribute more to primary-production than has been originally estimated (Cahoon 1999).

Another important functional value of benthic habitat is considered to be the shelter provided by
structure and the availability of hard surface for attachment of epibenthic organisms. The
importance of benthic habitat complexity was discussed by Auster and Langton (1999) and
Auster (1998) in the context of providing a conceptual model to visualize patterns in gear
impacts across a gradient of habitat types. Based on this model, habitat value increased with
structural complexity.

This report cites evidence from many studies that bottom otter trawls and other fishing gear can
reduce habitat complexity, with greater potential for change in more complex habitats. Less is
known about the subsequent effects of reduced complexity on federally managed species. A
prime example of this issue in the Northeast Region is the question of whether removal of
emergent epifauna from gravel and rocky habitat affects survival of juvenile cod and other
species. There are field studies (in northeast US and eastern Canadian waters), laboratory
experiments and modeling studies addressing this question. Because of the controversy
associated with this issue in the Northeast Region, the research is addressed in depth below.

The first field study linking survival of juvenile cod (and haddock) to habitat type on Georges
Bank was by Lough et al. (1989). Using submersibles, they observed that recently-settled 0-
group juvenile cod (and haddock), < 10 cm long, were primarily found in pebble-gravel habitat
at 70-100 m depths on eastern Georges. They hypothesized that the gravel enhanced survival
through predator avoidance; coloration of the fish mimicked that of the substrate, and from the
submersible the fish were very difficult to detect against the gravel background. The authors
considered increased prey abundance to be another, but less likely, explanation for the
concentration of these fish on gravel. Presence of emergent epifauna, and any effects of epifauna
on survival of the juveniles, were not noted.

Gregory and Anderson (1997), using submersibles in 18 to 150 m depths in Placentia Bay,
Newfoundland, similarly found that the youngest cod observed (age 1, 10-12 cm long) were
primarily associated with gravel substrate with low relief; their mottled color appeared to provide
camouflage in the gravel. Older juveniles (ages 2-4) were most abundant in areas with coarser
substrate and more relief, ¢. g., submarine cliffs. No selection by juvenile cod for substrates with
macroalgae cover was seen, and emergent epifauna was not mentioned.

In the first study suggesting an added value of emergent epifauna-on Georges Bank gravel,
Valentine and Lough (1991) observed from submersibles that attached epifauna was much more
abundant in areas of eastern Georges which had not been fished (due to the presence of large
boulders). They felt the increased bottom complexity provided by the epifauna might be an
important. component of fisheries habitat, but both trawled and untrawled gravel were considered
important for survival of juvenile cod.
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Other field studies on the relationship of juvenile cod abundance to habitat complexity have been
in shallower inshore waters, and results may not be directly applicable to conditions on Georges
Bank. In 2-12 m depths off the Newfoundland coast, Keats et al. (1987) found (in contrast to
Gregory and Anderson 1997 [above]) juvenile cod to be much more abundant in macroalgae
beds than in adjacent areas which had been grazed bare by sea urchins. This was true of 1-year-
old fish (7.8-12.5 cm) as well as older larger (12.6-23.5 cm) juveniles. The larger fish fed on
fauna associated with the macroalgae, so enhanced food supply was a probable benefit of the
increased complexity. The smallest 1-year-olds fed on plankton, and it was unlikely their growth
was affected by presence of macroalgae.

Tupper and Boutilier (1995b), examining four habitat types (sand, seagrass, cobble, rock reef) in
St. Margaret’s Bay, Nova Scotia, reported that cod settlement was equal in all habitats, but
survival and juvenile densities were higher in the more complex habitats. Growth rate was
highest in seagrass beds, but predator (larger cod) efficiency was lowest, and juvenile survival
highest, on rock reef and cobble. The authors considered the different habitats to provide a
tradeoff between enhanced foraging and increased predation risk. In another study in St.
Margaret’s Bay, Tupper and Boutilier (1995a) found that cod settling on a rocky reef inhabitated
crevices in the reef, and defended territories around the crevices. Fish that settled earlier and at
larger sizes grew more quickly and had larger territories. Size at settlement and timing of
settlement were thus considered important in determining competitive success of individuals.

Habitat associations of juvenile cod were also examined by Gotceitas et al. (1997) using SCUBA
in Trinity Bay, and beach seines in Trinity, Notre Dame and Bonavista bays, Newfoundland. In
both types of surveys, almost all age-0 cod were found in eelgrass beds as opposed to less
structurally complex areas, and eelgrass was suggested to be an important habitat for these fish.
Older juveniles were more abundant on mud, sand and rocky bottoms than in eelgrass.

A seining study by Linehan et al. (2001) in Bonavista Bay, Newfoundland, found age 0 cod (<
10 cm long) to be more abundant in vegetated (eelgrass) than in unvegetated habitats, both day
and night, However, potential predators of juvenile cod were also most abundant in eelgrass.
Tethering experiments with age O cod at 6 sites in 0.7 - 20 m depths indicated that predation
increased with depth, being about three times higher at deeper sites. At shallow sites, predation
was generally higher in unvegetated sites than in eelgrass.

Information on effects of habitat complexity on juvenile cod survival is also available from
several laboratory studies. Gotceitas and Brown (1993) observed juvenile cod (6-12 cm) in a
tank with two substrate types from among sand, gravel-pebble and cobble, before and after
introduction of a larger cod. Before the predator was introduced, small cod preferred sand or
gravel-pebble over cobble. In the presence of the predator, they chose cobble if available, and
the cobble reduced predation. The experiment did not test effects of emergent epifauna on
substrate choices or survival. Gotceitas et al. (1995) conducted a similar study, but with 3.5-8
cm cod in a tank with three substrates, either 1) sand, gravel, and 30 cm long strips of plastic to
simulate kelp (Laminaria sp.), or 2) sand, cobble, and “kelp”. Based on the authors’ earlier
study, cobble was considered to provide a “safe” habitat that reduced predation. Responses to
introduction of two kinds of larger cod were tested: fish which actively attempted to eat the
smaller cod, vs. “passive” predators showing no interest in the smaller fish. In the presence of
passive predators, small cod preferred sand substrates and avoided kelp. When exposed to an
active predator, they hid in cobble if available, or kelp if there was no cobble. Both cobble and
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kelp significantly reduced predation; and small cod appeared able to modify their behavior based
on the varying risk presented by different predators.

Fraser et al. (1996) tested responses of age 0 (5.2-8.2 cm) and age 1 (10.2-13.5 cm) cod to
predators (3-year-old cod), using the same tanks as Gotceitas et al. (1995) but with only two
substrate choices: sand vs. gravel, and sand vs. cobble. With no predator present, age 0 and 1
cod preferred sand to gravel or cobble, but if both age 0 and 1 fish were in the tank, the smaller
fish tended to avoid the larger ones and to increase use of gravel/cobble. When a predator was
introduced, both age 0 and 1 cod hid in cobble if available; in the sand/gravel trials, they
attempted to flee from the predator. In the predator’s presence, the avoidance of age 1 cod by
age 0 cod disappeared; overall, however, there was some indication of habitat segregation
between age 0 and age 1 cod.

Gotceitas et al. (1997) again used the same ex perimental system to compare use of sand, gravel
and cobble substrates, and three densities of eel grass, by age 0 cod (3.5-10 ¢m) in the presence
and absence of a predator (age 3 cod). With no predator, the small cod preferred sand and gravel
to cobble. When a predator was introduced and cobble was present, age O fish hid in the cobble
or in dense eelgrass (> 720 stems/m?) if present. With no cobble, they hid in all three densities
of eelgrass. Age 0 cod survival (time to capture and number of fish avoiding capture) was
highest in cobble or > 1000 eelgrass stems/m°. In other combinations, time to capture increased
with both presence and density of vegetation.

Lindholm et al. (1999) tested effects of five habitat types, representing a gradient of complexity,
on survival of age O cod (7-10 cm) in the presence of age 3 conspecifics. Substrates were sand,
cobble, sparse short sponge, dense short sponge, and tall sponge. Sponge presence significantly
reduced predation compared to that on sand, with density of sponges being more important than
sponge height. Increasing habitat complexity reduced the distance from which a predator could
react to the prey. The authors concluded that alteration of seafloor habitat by fishing could lower
survival of juvenile cod. [There was no significant increase in survival in epifauna compared to
bare cobble, however.]

Finally, effects of habitat complexity on post-settlement survival of juvenile cod have been
examined via modeling (Lindholm et al. 1998, 2001). Data from the Lindholm et al. (1999)
laboratory study described above were used to assign maximum values of 0.98 for juvenile
mortality in the least complex habitats, and 0.32 in habitats of greatest complexity. Twelve
monthly runs of a dynamic model were made, with the first month representing settlement of the
cod. Results indicated that reduction of habitat complexity by fishing had significant negative
effects on survival of juvenile cod, and that preservation of complexity through use of marine
protected areas could reduce these negative effects.

In some situations, complexity may not be an important habitat characteristic. As discussed
above, Lough et al. (1989) hypothesized that gravel substrate enhanced survival of juvenile cod
because the coloration of these juveniles mimicked the substrate. In a similar example,
American plaice adults are thought to associate with gravel-sand sediments for appropriate
coloration for predation refuge (Scott 1982). It is apparent that in the consideration habitat
value, a broad range of characteristics associated with habitat structure and function must be
mncluded, which may vary by species and life stage. Considerations cannot be limited to
individual aspects such as substrate type. Unfortunately, the amount of information available for
individual aspects is limited, much less that which is available for multivariate analyses. (Add
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discussion of WWF Seascapes in Canada and CLF GOM Seascapes). Further development of
multivariate relationships between biological, chemical, and physical habitat features will
increase our understanding of the marine environment and advance the evidence of direct links
between habitat conditions and fishery productivity.

DESCRIPTION OF REGIONAL SYSTEMS

The Northeast Shelf Ecosystem (Figure 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). A number of
distinct subsystems comprise the region, including the Gulf of Maine, 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 fast-moving
currents. The Mid-Atlantic Bight is comprised of the sandy, relatively flat, gently sloping
continental shelf from southern New England to Cape Hatteras, NC.

Pertinent aspects of the physical characteristics of each of these subsystems are described below.
This review is based on several summary reviews (Abernathy 1989, Beardsley et al. 1996,
Brooks 1996, Cook 1988, Mountain 1994, NEFMC 1998, Pacheco 1988, Sherman et al. 1996,
Stumpf and Biggs 1988, Steimle er al. 1999, Townsend 1992). Literature citations are not
included for generally accepted principles; however, new research and specific results of
research findings are cited.

GULF OF MAINE

Although not obvious in appearance, the Gulf of Maine 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 2).
The Gulf of Maine (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 which result in a rich biological
community. '

Topographic highlights of the area include three basins that exceed 250m in depth — Jordan to the
north, Wilkinson to the west, and Georges just north of Georges Bank. The average depth in the
Gulf of Maine is 150 meters. 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. Other prominent ledges or banks include Cashes Ledge,
Stellwagen Bank, Jeffreys Ledge and Platts Bank.

An intense seasonal cycle of winter cooling and turnover, springtime freshwater runoff, and
summer warming influences oceanographic and biologic processes in the Gulf of Maine. The
Gulf has a general counterclockwise nontidal surface current which flows around the coastal
margin of the Gulf (Figure 2). It is primarily driven by fresh, cold Scotian Shelf water that enters
over the Scotian Shelf and through the Northeast Channel, and freshwater river runoff, which is
particularly important jn the spring. Dense relatively warm and saline slope water entering
through the bottom of the Northeast Channel from the continental slope also influences gyre
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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 layeris 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.

Gulf of Maine 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 which can create currents as high as 1.1 meters/second 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
scasonal 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.

The glacial origin of the GOM’s bottom structure resulted in a complex variety of sediments and
topography. Sand and gravel (gravel is typically defined to include gravel, pebbles, cobbles, and
boulders) banks developed from large moraines deposited by the glaciers. Rocky outcrops form
significant features such as Cashe’s Ledge (Figure 3). Patches of sand, silt and clay are found
dispersed throughout the Gulf of Maine, with finer sediments accumulating in the deeper basins.
Gravel pavement is found primarily in the northeast channel, with other smaller, more variable
gravel areas interspersed in the Gulf. Topographic highs are subject to relatively more currents,
and characterized by coarser sediments. In areas along the northeast coast of Maine, sediments
are generally silt and clay, while the bottom type south of Casco Bay is largely sand.

CHARACTERISTIC GULF OF MAINE HABITATS

The Gulf of Maine’s geologic features, when coupled with the vertical variation in water
properties, result in a great diversity of habitat types. Watling et al. (1988) used numerical
classification techniques to separate benthic invertebrate samples into six types of bottom
communities. These communities are identified in Table 1 and their distribution is indicated in
Figure 4. This classification system illustrates the combined effects of substrate type and water
properties.
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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 er 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 turm an indication of the habitat’s recoverability. Although this work
appears to be complete in its description of habitat types, unfortunately, the distribution of many
of the habitats are unknown.

GEORGES BANK

Georges Bank is a shallow (3-150m depth), elongate (100 miles wide by 200 miles long)
extension of the continental shelf formed by the Wisconsinian glacial episode (see Figure 2). It
1s characterized by a steep slope on its northem edge and a broad, flat, gently sloping southern
flank. It is separated from the rest of the continental shelf to the west by the Great South
Channel. 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 per hour,
and as high as 7 km per hour. Glacial retreat during the late Pleistocene deposited the bottom
sediments currently observed on eastern 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.

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; and
steeper and smoother topography incised by submarine canyons on the southeastern margin. The
nature of the sea bed sediments varies widely, ranging from clay to gravel (Figure 3). Surficial
sediments composed of a gravel-sand mix have been noted as important postlarval habitat for
Atlantic cod, haddock, winter flounder, yellowtail flounder and other species. American plaice
adults have been demonstrated to associate with gravel-sand sediments for a variety of potential
reasons. Gravel-sand sediments have been noted as habitat for sea scallops, where movement of
sand is relatively minor (Langton and Uzmann 1990; Valentine and Lough 1991). The gravel-
sand mixture is usually a transition zone between coarse gravel and finer sediments. 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 ef al. 1993). The strong,
erosive currents affect the character of the biological community.

Oceanographic frontal systems separate water masses from the Gulf of Maine and the remainder
of the Atlantic on Georges Bank and 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 can all occur simultaneously (Figure 2). 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-
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mixed shallows: 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. :

GULF STREAM AND ASSOCIATED FEATURES

Shelf waters from the Gulf of Maine south are intermittently but intensely affected by the Gulf
Stream. The Gulf Stream begins in the Gulf of Mexico and flows northeastward at an
approximate rate of 1 m/second (2 knots), transporting warm waters north along the eastern coast
of the United States, and then east towards the British Isles. Conditions and flow of the Gulf

Stream are highly variable on time scales ranging from days to seasons. The prmc1pa] source of
variability in slope waters are intrusions from the Gulf Stream. :

The location of the Gulf Stream’s western boundary is variable because of meanders and eddies.
Gulf Stream eddies are formed when extended meanders enclose a parcel of sea water and pinch
off. These eddies can be cyclonic, meaning they rotate counterclockwise and have a cold-core
formed by enclosing slope water (cold core ring), or anticyclonic, meaning they rotate clockwise
and have a warm core of Sargasso Sea water (warm core ring).- The rings are shaped like a
funnel, wider at the top and narrower at the bottom, and can have depths of over 2000 m. They
range in size from 150-230 m in diameter. There are 35% more rings and meanders in the
vicinity of Georges Bank than in the Mid-Atlantic region. A net transfer of water on and off the
shelf may result from the interaction of rings and shelf waters. These warm or cold core rings
maintain their identity for several months until they are reabsorbed by the Gulf Stream. The
rings and the Gulf Stream itself have a great influence over oceanographic conditions all along
the continental shelf.

CHARACTERISTIC GEORGES BANK HABITATS

The interaction of environmental factors (e.g. availability and type of sediment, current speed
and direction, and bottom topography) have been investi gated; and found to combine to form
seven sedimentary provinces on eastern Georges Bank, which are outlined in Table 2.

Georges Bank is characterized by high levels of primary productivity, and historically, high
levels of fish production. It has a diverse biological community that is influenced by many
environmental conditions. Several studies have attempted to identify demersal fish assemblages
over large spatial scales on Georges Bank. Overholtz and Tyler (1985) found five depth-related
groundfish assemblages for Georges Bank and Gulf of Maine that were persistent temporally and
spatially (Table 3). Depth and salinity were identified as major physical influences exp]ammg
assemblage structure.

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. Like the rest of the continental shelf, 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.
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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 (see
below). The primary morphological features of the shelf include shelf valleys and channels,
shoal massifs, scarps, and sand ridges and swales (Figure 5).

Most of these structures are relic except for some sand ridges and smaller sand related features.
Shelf valleys and slope canyons were formed by rivers of melted glacier which 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 Hudson valley which is about 35m deep. The valleys were
partially filled as the glacier melted and egressed 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
(Figures 5 and 6). Shoal retreat massifs are produced by extensive deposition at a cape or
estuary mouth. Massifs were also formed as estuaries retreated across the shelf.

Some sand ridges (Figure 5) 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 a heights of about 2m, 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 fairly uniformly distributed over the shelf in this region (sec Figure 3). A sheet of
sand and gravel varying in thickness from 0 to 10 m covers most of the shelf. The mean bottom
flow from the constant southwesterly current is not fast enough to move sand, so sediment
transport must be episodic. Net sediment movement is in the same southwesterly direction as the
current. The sands are mostly medium to coarse grains, with finer sand in the Hudson shelf
valley and on the outer shelf. Mud is rare over most of the shelf, but is common in the Hudson
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,” and sediments are 70-100% fines on the slope.
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Sand provides suitable habitat properties for a variety of fishes, invertebrates, and
microorganisms. Invertebrates, such as surfclams, razor clams, and quahogs, burrow between
the grains to support their characteristic sessile behavior. Dunes and ridges provide refuge from
currents and predators and habitat for ambush predators. Several species inhabit sand habitats
(c.g. amphipods, polychaetes) that are important prey for flounder. Yellowtail and winter
flounder distribution has been correlated to sand (Langton and Uzmann 1990). In general,
flatfish are more.closely.associated with sand and finer sediments than are other demersal fishes.

[Add discussion of Mid-Atlantic artificial reef habitats (Steimle and Zetlin 2000].

Canyons occur near the shelf break along Georges Bank and the Mid-Atlantic, cutting into the
slope and occasionally up into the shelf as well. Canyons were shaped by alternating erosional
and depositional geologic episodes. The canyons look similar to land canyons of fluvial origin,
including features such as steep walls, exposed rocks, and tributaries. Some are extensions of
shelf valleys. They exhibit a more diverse fauna, topography, and hydrography than the
surrounding shelf and slope environments.

The relative biological richness of canyons is in part due to the diversity of substrate types found
in the canyons, and the greater abundance of organic matter. Canyons on Georges Bank appear

to serve as nursery grounds for species such as lobster, Jonah crab, red crab, tilefish, and several
species of hake, which hide in excavated shelters in the fine clay sediments or boulder fields.

Shelf and slope waters of the Mid-Atlantic Bight have a slow southwestward flow which is
occasionally interrupted by warm-core tings or meanders from the Gulf Stream. On average,
shelf water moves parallel to bathymetry isobars at speeds of 5-10 cm/second at the surface and
2 cm/second 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/second that increases to
100 cm/second near inlets.

Slope water tends to be warmer than shelf water because of its proximity to the Gulf Stream, and
also 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 — for example 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
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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 m 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° Ct0 4.7° C.

CHARACTERISTIC MID-ATLANTIC BIGHT HABITATS

Three broad faunal zones related to water depth and sediment type were identified for the Mid-
Atlantic by Pratt (1973). The “sand fauna” zone was defined for sandy sediments (1% or less
silt) which are at least occasionally disturbed by waves, from shore out to 50 m (Figure 7). The
“silty sand fauna” zone occurred immediately offshore from the sand fauna zone, in stable sands
containing at least a few percent silt and slightly more (2%) organic material. Silts and clays
become predominant at the shelf break and line the Hudson 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. 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 incorporated this variation in his subdivisions (Table 4). Much overlap of species
distributions was found between depth zones, so the faunal assemblages represented more of a
continuum than distinct zones.

Faunal assemblages were described at a broad geographic scale for Mid-Atlantic Bight
continental shelf demersal fishes, based on NMFES bottom trawl survey data between 1967-1976
(Colvocoresses and Musick 1983). 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 5). The boundaries between fish assemblages
generally followed isotherms and isobaths. The agsemblages were largely similar between the
spring and fall collections, with the most notable change being a northward and shoreward shift
n the iemperate group in the spring.

COASTAL FEATURES

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. (Add more discussion).

Salt marshes are found extensively throughout the region. Tidal and subtidal mud and sand flats
are general salt marsh features and are 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.
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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 which provide important levels of refuge and food. '

Sandy beaches are most extensive along the Northeast coast. Different zones of the beach
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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REGIONAL GEAR TYPES AND IMPACTS ON HABITATS
FISHING GEARS INCLUDED IN THIS REPORT

The Northeast Region falls within the jurisdiction of the New England and Mid Atlantic Fishery
Management Councils as well as the individual states from Maine to North Carolina which are
represented by the Atlantic States Marine Fisheries Commission (ASMFC). These jurisdictions
are responsible for the management of many different fisheries extending from the upper reaches
~ of the estuaries out to 200 miles offshore at the EEZ.

The EFH regulations promulgated pursuant to the Magnuson-Stevens Fishery Conservation and
Management Act require that Fishery Management Plans contain an assessment of all potential
adverse effects of all fishing equipment types used in EFH. This review includes gear managed
by the Councils as well as those gear used exclusively in state waters. Fifty-nine categories of
fishing gear were identified as having been associated with landings of federal or state managed
species based on a review of the National Marine Fisheries Service commercial fisheries
landings data for 1999 and an ASMFC report on gear impacts to submerged aquatic vegetation
(Stephan et al. 2000).

For this review of the impacts of fishing activities on EFH, gears of concern are those that have
been identified as having landed any amount of species managed by either the NEFMC or
MAFMC (Table 6) as well as gears that contributed 1% or more of any states total landings for
all species (Table 7). Although certain gear types are not managed under the auspices of the
MSA, this methodology recognizes that certain gear utilized in state waters may have adverse
impacts to EFH that is designated in nearshore or estuarine areas. Table 8 provides the list of all
59 gears considered for this review and indicates whether the gear is utilized in estuaries, coastal
waters (0-3 miles), or offshore waters (3-200 miles). Since the seabed is the location of the
habitat types most susceptible to gear disturbances, Table 8 also indicates whether the gear
contacts the bottom.

Figure 8 provides a general indication of the areas that are being fished based upon landings, in
the New England States compared to the Mid-Atlantic States. On a relative scale, using landings
as a very rough proxy for fishing effort, most of the fishing effort in New England is in the
offshore waters (> 3 miles) compared to inshore waters (< 3 miles) for Mid-Atlantic States.
Figure 9 shows how this compares for each state from Maine through North Carolina.

For the purposes of this review, the various gear types have been placed into 3 categories: 1)
bottom-tending mobile gear; 2) bottom-tending static gear, and; 3) mobile and static pelagic
gear. The gear types have been further placed into functional categories to allow for a more
generalized discussion of potential impacts due to a lack of specific information for all gear

types.
DISTRIBUTION OF FISHING TRIPS BY GEAR TYPE

Numbers of fishing trips made by federal vessel permit holders in the northeast United States
(North Carolina — Maine) during the period 1995 - 2000 were aggregated for 17 individual gear
types and 3 major gear categories (Table 9), assigned to 10 minute “squares” of latitude and
longitude, and plotted to show spatial distribution patterns. Logbook data included in the
analysis are currently provided by vessels operating in federal waters and participating in the
following fisheries: northeast multispecies (see list of species in Table 10); sea scallops;
monkfish; summer flounder; scup; black sea bass; squid, mackerel, and butterfish; spiny dogfish;
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bluefish; Atlantic herring; and tilefish: Logbook data provided by ocean quahog and surf clam

dredge vessels are archived in a separate database and were analyzed separately. [Ocean

quahog/surf clam trip data not available for this draft]. Data for lobster pots were provided

by vessels with multispecies permits. Vessels that operate strictly within state waters (0-3 miles

from shore) are not required to have a federal permit and therefore do not submit logbooks. For

this reason, fishing trips in nearshore 10 minute squares that include a significant propomon of
. state water were under-represented

Permit holders are required to submit a vessel trip report each time they make a fishing trip. A
trip is defined as a single departure and return to port. Actual fishing time could not be
computed because the only temporal datum that was common to all gear types was total trip
duration. Although some additional information is available (the number of hauls and average
duration of each haul) which could possibly be used to obtain more precise estimates of fishing
time for mobile gear types such as bottom trawls and dredges, it is not reported for all trips and is
meaningless when applied to stationary gear types such as pots and gill nets. No attempt was
made to estimate fishing time for this analysis. Therefore, the results presented here are not
intended to represent the spatial distribution of fishing effort.

Permit holders are given the option of reporting the location of a trip as a point (latitude and
longitude or Loran bearings) or inside a statistical area. Only trips which were reported as a
point location and therefore could be assigned to a 10 minute square were included in this
analysis. Trips made south of 35° N latitude (Cape Hatteras) or north of 45° N latitude (U.S.-
Canada border in the Bay of Fundy) were excluded from this analysis. Each ten minute square
covers an area of 100 square miles or 259 square kilometers.

Plots of the cumulative number of fishing trips by ten minute square were made for each gear
type using ArcView. Data were classified using a statistical formula (Jenk’s optimization) that
identifies natural breakpoints between classes. This is the default classification method used in
ArcView. It provided more demonstrable groupings of the data than the other classification
methods that were available. For gear types or groups with >150,000 trips, all 10 minute squares
with <10 trips were eliminated in order to “clean up” the distribution plots. For gear types with
20,000-70,000 trips, all 10 minute squares with <5 trips were eliminated from the plots; for gears
with 4,000-15,000 trips, squares with only a single trip were eliminated; and for gears with
<4,000 trips, all trips were used. The number of trips noted at the top of each plot (N) is the
number of trips represented in the plot, not (in most cases) the total number of trips in the input
data shown in Table 1.

Overall, 664,800 trips were included in the analysis, representing 78.4 % of all trip reports
submitted during the six-year period for these 17 gear types (Table 9). Most (98.2%) of these
trip reports were included in the GIS plots. For individual gears, the “coverage” varied from
30.8 to 93.9%, with Danish seines ranking the lowest and scallop trawls ranking the highest. For
the major gear types (>4,000 analyzed trips), the percentages of reported trips that were analyzed
ranged from 72.8 to 87.2%.
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TYPES OF FISHING GEAR EFFECTS

A number of scientific reviews summarize existing information on the effects of fishing gear to
habitat (Auster and Langton 1999, Blaber et al. 2000, Collie et al. 20002, ICES 1992, Jennings
and Kaiser 1998, McAllister 1991). Within these reviews, types of effects fall into specific
categories, including alteration of physical structure, sediment suspension, chemical
modifications, benthic community changes, and ecosystem changes. These effects are discussed
below.

ALTERATION OF PHYSICAL STRUCTURE

Physical effects of fishing gear can include scraping, ploughing, burial of mounds, smoothing of
sand ripples, removal of stones or dragging and turning of boulders, removal of taxa that produce
structure, and removal or shredding of submerged aquatic vegetation (Lindeboom and deGroot
1998, Schwinghamer et al. 1998, Gordon et al. 1998, Messieh et al. 1991, Black and Parry 1994,
Auster and Langton 1999, Ardizzone et al. 2000, Kaiser et al. 1998, 1999, Fonseca et al.1984).
These physical alterations reduce the heterogeneity of the sediment surface, alter the texture of
the sediments, and reduce the structure available to biota as habitat. As mobile gear is dragged
across the seafloor, parts of the gear can penetrate up to 5-30 cm into the substrate under usual
fishing conditions, and likely to greater depths under unusual conditions (Drew and Larsen
1994). Direct effects on the seafloor are evident in tracks left by mobile gear that can endure for
up to 16 hours in hard sand sediments or for as long as 5 years in soft sediments (Thompson
1993). Effects on hard substrates, such as coral reefs, can persist much longer. Within these
tracks, large percentages of emergent epifauna, such as sponges, corals or gorgonians, are often
removed, crushed, or broken (Behnken 1994, Van Dolah et al. 1987).

A number of review papers have focused specifically on the physical effects of bottom trawls.
According to an ICES working report (1973), otter trawls, beam trawls and dredges are all
similar in their types of impacts on the seabed, but the magnitude of impact increases from
shrimp beam to sole beam with tickler and stone guards, to Rapido trawl to mollusc dredge.
Moran and Stephenson (2000) conclude that semi-pelagic trawls towed above the seafloor inflict
less damage/mortality on benthos, but result in lower catches of target fishes and that the light
traw] gear currently in use in northwest Australia results in less mortality (15.5% vs. 89%
documented by Sainsbury et al. in 1997) than heavy gear used in the past. This statement should
be evaluated for traw] gear used in U.S. fisheries.

SEDIMENT SUSPENSION

Resuspension of sediments occurs as fishing gear is dragged along the seafloor, Effects of
sediment suspension can include reduction of light available for photosynthetic organisms,
burying benthic biota, smothering of spawning areas, and negative effects on feeding and
metabolic rates of organisms. If resuspension occurs over a large enough area it can actually
cause large scale redistribution of sediments (Messieh et al. 1991, Black and Parry 1994).
Resuspension can also have important implications for regional nutrient budgets due to burial of
fresh organic matter and exposure of deep anaerobic sediment, upward flux of dissolved
nutrients in pore water, and change in metabolism of benthic infauna.

Effects of sediment resuspension are site-specific and depend on sediment grain size and type,
hydrological conditions, faunal influences, and water mass size and configuration (Coen 1995,
Hayes et al. 1984, Bames et al. 1991, LaSalle 1990). Effects are likely more significant in
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waters that are normally clear compared with areas that are already highly perturbed by physical
forces (Kaiser 2000). Schoellhamer (1996) concluded that resuspension by natural mechanisms
in a shallow estuary in west-central Florida was less frequent and of smaller magnitude than
anthropogenic mechanisms (i.e., fishing) and that sediments disturbed by fishing were more
susceptible to resuspension by tidal currents. Modeling by Churchill (1989) concluded that
resuspension by trawling is the primary source of suspended sediment over the outer continental
shelf;, where storm-related stresses are weak. : In-the Kategat Sea; Sweden, sandy sediments
above the halocline were more affected by wind induced impacts than by fishing effort, but mud
sediments below the halocline experienced an increase in the frequency of disturbance by 90% in
the spring and summer and by 75-85% in the autumn and winter due to fishing (Floderus and
Pihil 1990). Thus, even when recovery times are fast, persistent disturbance by fishing could
lead to cumulative impacts. In contrast, Dyekjaer et al. (1995) found that in Denmark, although
local effects of short duration might occur, annual release of suspended particles by mobile
fishing gear is relatively unimportant compared with that resulting from wind and land runoff.

Chronic suspension of sediments and resulting turbidity can also affect aquatic organisms
through behavioral, sublethal and lethal effects, depending on exposure. Species reaction to
turbidity depends on life history characteristics of the species. Mobile organisms can move out
of the affected area and quickly return once the disturbance dissipates (Simenstad 1990, Coen
1995). Even if species experience high mortality within the affected area, species with short life
history stages and high levels of recruitment or high mobility can repopulate the affected area
quickly. However, if effects are protracted and occur over a large area relative to undisturbed
area, recovery through recruitment or immigration will be hampered. Furthermore, chronic
resuspension of sediments may lead to shifts in species composition by favoring those species
that are better suited to recover or those that can take advantage of the pulsed nutrient supply as
nutrients are released from the seafloor to the euphotic zone (Churchill 1998).

CHANGES IN CHEMISTRY

Fishing gear can result in changes to the chemical makeup of both the sediments and overlying
water mass through mixing of subsurface sediments and porewater. In shallow water this mixing
might be insignificant in relation to that from tidal and storm surge and wave action, but in
deeper, more stable, waters, this mixing can have significant effects (Rumohr 1989). In a
shallow, eutrophic sound in the North Sea, fishing caused an increase in average ammonia
content (although horizontal variations prevented interpretations of these increases) and a
decrease in oxygen due to the mixing of reduced particles from within the sediments (Reimann-
and Hoffman 1991). Also in the North Sea, fishing enhances phosphate released from sediment
by 70-380 tonnes per year for otter trawls and by10,000-70,000 tones per year for beamn trawlers
(ICES 1992).

Itis unclear how changes in chemistry might affect fish populations. During seasons when
nutrients are low, the effective mixing of the sediments could cause increased phytoplankton
primary production and/or eutrophication. Rijnsdorp and Van Leeuwen (1996) found increased
growth (based on back calculated growth from otolith growth zones) in the smallest size classes
of plaice in the North Sea correlated to eutrophication in nearshore areas and both eutrophication
and mcreased beam trawling farther offshore. The authors hypothesized that increased nutrient
release (availability) due to anthropogenic activities, including fishing, increased prey
availability, and thus resulted in higher growth. Alternatively, ICES (1992) concluded that these
pulses are compensated by lower fluxes after the trawl has passed, and that the releases from
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fishing gear that recycle existing nutrients are probably less influential than new inputs from
rivers and land runoff (ICES 1992).

CHANGES TO BENTHIC COMMUNITY

Benthic communities are affected by fishing gear through damage to the benthos in the path of
the gear and disturbance of the seafloor to a depth of up to 30 cm. Many kinds of epibenthic
animals are crushed or buried, while infauna is excavated and exposed on the seabed.

Specific impacts from fishing depend on the life history, ecology and physical characteristics of
the biota present (Bergman and Van Santbrink 1997). Mobile species that exhibit high
fecundities and rapid generation times will recover more quickly than non-mobile, slow-growing
organisms. In Mission Bay, California, polychaetes with reduced larval phases and postlarval
movements had small-scale dispersal abilities which permitted rapid recolonization of disturbed
patches and resulted in maintenance of high infaunal densities (Levin 1984). Those with long-
lived larvae were only available for successful recolonization if the timing of disturbance
coincided with periods of peak larval abundance, however, these species were able to colonize
over much larger distances. In the Wadden Sea, 60 years of observations revealed long-term
changes in abundance and species composition of benthic communities as a result of continued
trawling (Rinjsdorp 1988). Slow growing and reproducing epibenthic species had been replaced
by fast growing species, the total number of individuals had grown, and the diversity of species
of molluscs and crustaceans had decreased while that of polychaetes had increased.

The physical structure of biota also affects their ability to sustain and recover from physical
umpacts with fishing gear. Thin shelled bivalves and starfish show higher damage than solid-
shelled bivalves in fished areas (Rumohr and Krost 1991). Animals that are able to retract below
the surface of the seafloor or live below the penetration depth of the fishing gear will sustain
much less damage than epibenthic organisms. Animals that are more elastic and can bend upon
contact with fishing gear will suffer much less damage than those that are hard and inflexible
(Eno et al. 2001). Kaiser et al. (2000a) found that chronic fishing around the Isle of Mann, UK
had removed large-bodied fauna such that benthic communities are now dominated by smaller-
bodied organisms that are less susceptible to physical disturbance.

Increased fishing pressure can also lead to changes in distribution of species, either through
movement of animals away from or towards the fished area (Bradshaw et al. 2000, Demestre et
al. 2000, Kaiser and Ramsay 1997, Kaiser and Spencer 1993, 1996, Ramsay et al. 1996, 1998).
For example, Morgan et al. (1997) documented large scale changes in the structure of spawning
cod shoals after otter trawling, and concluded that high trawling effort could lead to persistent
disturbances over large distances. On the other hand, opportunistic feeders are attracted to areas
disturbed by mobile fishing gear. Frid and Hall (1999) found higher prevalence of fish remains
and scavengers and a lower abundance of sedentary polychaetes in stomach contents of dabs in
the North Sea in areas of higher fishing effort. Kaiser and Spencer (1994) document that
gurnards and whiting aggregate over beam trawl tracks and have higher numbers of prey items in
their stomachs shortly after trawling. Based on these studies, rescarchers have speculated that
mobile fishing may lead to increased populations of species that exhibit opportunistic feeding
behavior. Fonds and Groenewold (2000) modeled results for the southern North Sea indicated
that the annual amount of food supplied by beam trawling is approximately 7% of the food
demand of common benthic predators. This level could help maintain populations but is
insufficient to support further population growth.
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CHANGES TO ECOSYSTEM

The role these physical and community effects have on harvested populations is unknown in
most cases. However, a growing body of empirical observations and modeling demonstrates
suggests that effects can be seen in population responses. For example, population models for
Atlantic cod indicate that when the adult stock is at low levels (i.e., spawning and larval
survivorship does not produce sufficient recruits to saturate available habitats), a reduction in
habitat complexity has measurable effects on population dynamics. Off the northwest shelf of
Australia, removal of epibenthic fauna by trawling resulted in a switch of dominant species from
Lethrinids and Lutjanids (which are almost exclusively associated with habitats supporting large
epibenthos) to Saurids and Nemipterids (which were found on open sand; Sainsbury 1998). The
ICES Impact II Report edited by Lindeboom and deGroot (2001) concludes that bottom trawling
affected the food web structure of the North Sea and Irish Sea, although the magnitudes and
seriousness of the consequences of these effects on ecosystem properties are uncertain.

SUMMARY OF LITERATURE REVIEWS ON GEAR EFF ECTS

A number of authors have reviewed existing scientific literature on the effects of fishing on
habitat (Barnett 2001, Collie et al. 2000, Lindeboom and de Groot 2000, Hall 1999, Collie 1998,
Jennings and Kaiser 1998, Rogers et al. 1998, Auster et al. 1996, Auster and Langton 1999,
Kenchington 1995).

Collie et al. (2000) analyzed 39 published studies to compile and evaluate current findings
regarding fishing gear effects on habitat. Regarding the type and use of research, the authors
found: (1) 89% of the studies were undertaken at depths less than 60 m; (2) otter trawl gear 1s the
most frequently studied; (3) most studies have been done in Northern Europe and East North
America. The authors also had several conclusions pertaining to effects of fishing gear: (1)
intertidal dredging and scallop dredging have the greatest initial effects on benthic biota,
followed by otter trawling and then beam trawling (although beam trawling studies were
conducted in dynamic sandy areas, where effects might be less apparent); (2) fauna in stable
gravel, mud and biogenic habitats are more adversely affected than those in less consolidated
coarse sediments; (3) recovery appears most rapid in less physically stable habitats (inhabited
generally by more opportunistic species); (4) we may accurately predict recovery rates for small-
bodied taxa, but communities often contain one or two long-lived, vulnerable species; (5) large-
bodied organisms are more prevalent before trawling (Greenstreet and Hall 1996, Frid and Clark
1999, Veale et al. 2000); and (6) the mean initial response to fishing impacts is negative (55%
reduction of individual taxa). Based on these findings, the authors suggest that the scientific
community abandon short-term small-scale experiments and argue for support to undertake

- larger scale press and relaxation experiments that mirror the timing and frequency of disturbance
by commercial fishing.

- Auster et al. (1996) reviewed 3 studies of mobile fishing gear in the Gulf of Maine and
concluded that mobile fishing gear alters the seafloor, and reduces complexity, sedimentary
structures, and emergent epifauna. Collie (1998) reviewed studies from New England and
concluded that results indicate significant impacts of bottom fishing gear on benthic habitats.

~Auster and Langton (1999) discuss both long-term and short-term effects on structural
components of habitat, community structure, and ecosystem processes, as well as the
implications of these effects for management. Kenchington (1995) reviewed studies on effects of
mobile gear in the North Sea, Atlantic Canada, and Scotland. While many of these reviews
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focus on a given gear type or a specific geographic area, most agree that fishing has at least some
negative impact on the seabed and benthos. Furthermore, literature presented in these reviews
suggest that chroni¢ fishing has led to changes in community structure in many areas of the
world (Jennings and Kaiser 1998, Collie et al. 2000a,b, Dayton et al. 1995).
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BOTTOM-TENDING MOBILE GEAR
BOTTOM TRAWLS
BOTTOM TRAWLS - General Description

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 it operates (bottom) or
by the species that it targets (Hayes 1983)." On bottom trawls most of the components of the gear
contact and interact with the sea bottom. These components include: the otter boards (trawl
doors), trawl head shoes on beam trawls, foot rope (chain sweeps, cookies, rollers and
rockhoppers), tickler chains, bridles, and the bottom of the net itself. Below are the most
common bottom trawls used in waters of the Northeast.

BOTTOM TRAWLS - Fishing Trips

Bottom trawling (all traw} gears) in the Northeast region was dominated by fish trawls, which
accounted for 83.8% of all the trip reports that were included in the analysis. The distribution of
trips (Figure 10) closely resembled the distribution of fish trawl trips (Figure 11), with the
addition of shrimp trawling along the central Maine coast (Figure 12).

BOTTOM TRAWLS - Impacts and Recovery

Based on the information available to date, the predominant effects caused by bottom trawling
include smoothing of sediments, moving and turning of rocks and boulders, resuspension and
mixing of sediments, removal of seagrasses, damage to corals, and removal of epibenthic
communities (ICES 1973, Hutchings 1990, Auster et al. 1996, Heiftez 1997, Lindeboom and de
Groot 1998). A total of 37 fishermen, all of whom were retired with at least 15 years experience
in a commercial fishery, stated that trawls stir up fine sediments, flatten topography, and remove
epifaunal coverage, and that specifically, rollers alter bottom structure by removing lumps and
turning over boulders (Fuller and Cameron 1998). In 1971, de Groot and Appledorn published a
review of trawl damage to biota, and stated that nemertea, annelids, bivalves, and sea potatoes
are all damaged extensively by trawl tickler chains. A review of the effects of trawling by
species group in the North Sea concluded that nearly all coelenterates in the trawl path are
destroyed, damage to bryozoans is insignificant, annelids suffer considerable damage, damage to
molluscs depends on the thickness of the shell, ophiuroids and sea potatoes are badly damaged,
and sea stars are readily caught in trawl nets (deGroot 1984). Lindeboom and deGroot (1998)
conclude that if trawling intensity remains high, biological communities affected by trawling
may never recover to their original condition.

Most research agrees that short-term and long-term effects result from trawling, but is unable to
relate these effects on changes in the populations of commercially harvested species. DeGroot
(1984) concludes that although individual animals might be affected, food sources are readily
available such that disturbance is not affecting fish at the population level. Fonds and
Groenewold (2000) conclude that although mobile fishing might attract scaven gers to fished
areas, the annual amount of food made accessible by beam trawling is insufficient to support
further population growth.

See also Multiple Mobile Gears below.
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BOTTOM TRAWLS - Management Implications

The majority of specific recommendations offered in the literature relate to gear design and
deployment. Van Marlen (2000) recommends that more effort be put into developing electrified
beam trawls that use electrical stimulation rather than mechanical disturbance to catch fish.
While this method requires large investments up front, and could possibly require higher repair
costs, the huge decrease in resistance of the gear should lower fuel costs considerably. West
(1987) states that sweeps and lower bridles of trawls should be fitted with large diameter discs,
widely separated along the span of the wires, to decrease the area of bottom contacted by the
riggings. A 1999 ICES working group report (ICES 1999) recommends that further research
and development be completed for wheels used on beam trawls, ways to reduce friction or
compression forces, and ways to reduce the number of weights on groundropes. Furthermore,
they recommend a reduction of the sweep contact, possibly through use of semi-pelagic riggings
and alternatives to mechanical stimulation. West (1987) notes that discs herd and capture fish as
effectively as the ground rope and might have less direct contact with the seafloor.

Other recommendations focus on reducing gear interactions with certain habitat types.
Lindeboom and de Groot (1998) recommend that the areas impacted by bottom trawls and the
number of bottom trawlers be restricted from expanding and that the interactions with groups
working on conservation of ecosystems be strengthened to improve our ability to measure
impacts. For specific mitigation measures, they recommend: spatial closures, reduced of effort,
gear substitution (i.e., static for mobile gear), and gear modifications (although this would only
moderatly reduce impacts). Many authors recommend the protection of specific, vulnerable
habitats such as seamounts (Probert et al. 1997, Koslow and Garrett-Holmes 1995), seagrasses
(Godcharles 1971), and gravel beds (Auster et al. 1996).

BOTTOM OTTER TRAWLS
BOTTOM OTTER TRAWLS - Description

Otter trawls developed as fishermen sought to further increase the horizontal opening of the traw]
mouth, but without the cumbersome rigid beam. In the late 1880s, Musgrave invented the otter
board, a water-plane device that when used in pairs, each towed from a separate wire, served to
open the net mouth horizontally and hold the net on the bottom. Initially, all otter boards were
connected to the wing ends of the trawl, as they are today in the shrimp trawl fishery. In the
1930s, the Dan Leno gear was developed by Frenchmen, Vigarnon and Dabhl, that allowed the
otter boards (doors) to be separated from the trawl wing ends using cables or “ground gear.”
This technology increased the effective area swept by trawl from the distance between the net
wings to the distance between the doors. The ground gear can be as long as 200 m, thus
increasing the area swept by the trawl by as much as three fold. 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 trawl net (Carr and Milliken 1998).

The bottom trawl net is a funnel-shaped net composed of upper and lower sections joined at
seams referred to as “gores.” Some bottom trawls also have side panels to increase the vertical
opening, and therefore have four seams. The mouth of the trawl net consists of jib and wing
sections in both the upper and lower panels. A “square” section forms a roof over the net mouth.
The body of the trawl net includes belly sections, leading to the cod-end where the catch 1s

Draft, September 26, 2001 27



collected. The webbing is attached to a rope frame consisting of a headrope, along the upper
panel leading edge, and a footrope, along the lower panel leading edge. The sweep which tends
bottom as the net is towed, is attached to the footrope. The headrope is equipped with floats that
provide buoyancy to open the net mouth vertically. The headrope and footrope/sweep are
attached to bridles (also referred to as legs) at the wing ends, that lead to the ground wires and
the trawl doors. The sweep also comes in contact with the bottom as it acts to collect fish that lie

- or congregate before-it. The configuration of the sweep can: vary considerably and is dependent
upon both the bottom type and species of fish targeted (Carr and Milliken 1998).

On smooth bottoms, the footrope may be weighted with chain or leadline, or may be rope
wrapped with wire. This is the simplest and lightest sweep, known as a chain sweep. On soft or
slightly irregular bottoms, rubber discs (known as "cookies") stamped from automobile tires can
be strung along the sweep (Carr and Milliken 1998). On rougher bottoms, rubber rollers or steel
bobbins are rigged to the footrope to assist the trawl's passage over the bottom. Both the rollers
and the bobbins use small steel or rubber spacers between the much larger roller and bobbins. In
New England, the rollers have been largely replaced with "rockhopper” gear, that uses larger
rollers that are actually fixed in place, spaced with the smaller rubber discs (Carr and Milliken
1998). This setup enables the trawl to pass over, yet still effectively fish, areas with large rocks
and boulders.

A newly developed gear known as "street-sweeper” trawl gear, is constructed of a series of
rubber disc spacers and bristle brushes, as found in actual street sweepers. The distinguishing
component of this sweep is the brushes made of stiff bristles mounted on a cylinder core. The
brush cylinders are up to 31 inches in diameter and have smaller diameter rubber disc(s) placed
between them. The discs are strung on a cable or chain and aligned in series forming the sweep
of the trawl net. This innovation probably allows the traw! to be fished on rougher bottom than
any other design and it is lighter than the rockhopper (Carr and Milliken 1998).

The raised-footrope trawl was designed especially for fishing for whiting, red hake, and dogfish.
It was designed to provide vessels with a means of continuing to fish for small mesh species
without catching groundfish. The configuration consists of a 42 inch long chain connecting the
sweep to the footrope, which results in the trawl fishing about 18 - 24 inches above the bottom
(Carr and Milliken 1998). The raised footrope keeps the net slightly above the bottom, allowin g
complete flatfish escapement, and theoretically it is supposed to travel over codfish and other
roundfish (whiting and red hake tend to swim sli ghtly above the other groundfish). Carr and
Milliken (1998) report that studies have confirmed that the raised footrope sweep has much less
contact with the sea floor that does the traditional cookie sweep that it replaces.

Bottom trawl vessels are classified as to the location of the pilothouse, and manner in which the
net is set and hauled. Eastern rig vessels handle the trawl gear from the side of the vessel and the
pilothouse is located aft of the working deck. Western ri g vessels handle the trawl gear over the
stern of the vessel and the pilothouse is forward of the workin g deck. Most western rig or stern
trawlers stow the trawl net on a reel located at the stern of the vessel.

Bottom trawl fisheries are prosecuted for demersal species on all coasts of the U.S. In the
northeast, vessels from 15 to 50 m fish in waters ranging from 10 to 400 m in depth. Large mesh
trawls are used to harvest cod, haddock, flounder and other large species. These trawls are
typically rigged with long ground wires that create sand clouds on the seabed, herding the fish
into the trawl mouth. The largest trawlers, from 50-100 m in length, catch, process and freeze
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their products onboard, and are referrcd to as factory, catcher, or processor trawlers (DeAlteris
1998).

Small mesh bottom trawls are used to capture northern and southern shnmp, whiting, butterfish
and squid. Crabs, scallops, and lobsters are also harvested in large mesh bottom trawls. 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 40 to over 100 feet, but most are 50-90 ft. Because shrimp
inhabit flatter bottom than many fish do, roller frames tend to be smaller in diameter on shrimp
nets because they are not towed over rough bottom (Dan Schick, Maine Dept. of Marine
Resources, personal communication). Many groundfish trawls have long legs with cookies,
which, along with the doors, stir up the sediment that tends to herd the fish into the net. Because
shrimp can not be herded in this way, bottom legs on shrimp trawls are bare (no cookies) and are
limited to 15 fathoms in length (D. Schick, personal communication). Northern shrimp trawls
are also equipped with Nordmore grates in the funnel of the net that reduced the by-catch of
groundfish.

Southemn shrimp trawlers that catch brown and white shrimp typically tow 2-4 small trawls from
large booms extended from each side of the vessel (DeAltenis 1998). Northern shrimp trawlers
tow a single net astern. Southern shrimp trawls are equipped with turtle excluder devices.

[Are scallop trawls identical to fish trawls? Need some informationj.
BOTTOM OTTER TRAWLS - Fishing Trips
Fish Trawls

Almost 180,000 trips were analyzed for this gear, more than for any other mobile gear type used
in the study area during 1995 — 2000. Bottom trawling was conducted throughout most of the
Gulf of Maine and on the continental shelf from Georges Bank to Cape Hatteras. Little to no
bottom trawling (for fish) was reported in eastern Maine coastal waters, in an area off the New
Jersey coast, and off the entrance to Chesapeake Bay (Figure 11). Three areas closed to
groundfishing in 1995 are clearly visible on Georges Bank. More intensive bottom trawling
(>136 trips) was reported in coastal waters from central Maine and around Cape Cod to the New
York Bight, in the vicinity of Cultivator Shoals on Georges Bank, in the Great South Channel
cast of Nantucket, and on the shelf slope off southern New England between 70° and 73° W
longitude. Another fishing ground was located south of Delaware Bay, between Cape May and
Ocean City, MD. Areas exposed to the greatest amount of trawling (>1,185 trips) were located
in nearshore waters off Portland, ME and the NH coast, southeast of Cape Ann, in Nantucket
Sound, off RI and in eastern Long Island Sound, on the eastern south shore of Long Island, and
. in the New York Bight.

Shrimp Trawls

Analyzed trips for this gear type exceeded 30,000 and were located primarily in the Gulf of
Maine, with a few in southern New England and near Cape Hatteras (Fig. 12). The highest
concentration of trips (204 ~ 2500 trips per 100 mi®) occurred within 60 miles from shore off the
southern and central Maine coast and north of Cape Ann. Shrimp trawling also occurs in deeper
water of the Gulf of Maine, but at a reduced level (5 — 203 trips). Virtually no shrimp trawling is
conducted off the mid-Atlantic states. Shrimp trawls are used to harvest northern shrimp
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(Pandalus montagui) in New England and penaeid shrimp in North Carolina. Northern shrimp
inhabit shallow inshore and deep offshore water whereas penaeid shrimp are restricted to shallow
coastal waters.

Scallop Trawls

Only 1,702 scallop trawl trips were analyzed. Bottom trawling for scallops takes place almost
entirely in.the mid-Atlantic region and was concentrated along the. 50 fathom depth contour at
the shelf edge between 36° and 40° N latitude (Figure 13). Ten minute squares here were
exposed to 14 — 75 trips during the six year period.

BOTTOM OTTER TRAWLS - Impacts and Recovery
Studies in the Northeast Region

Sand/silt/clay (Long Island Sound): Diver observations in 1983-1984 (Smith et al. 1985) showed
minor surface sediment disturbance (less than 1" deep) within the sweep path of the net. Much
of the disturbance was by wake turbulence suspendin g small epifaunal organisms, silt and
flocculent material as the net passed, rather than by the direct physical contact of the net with the
bottom. A “chumming effect” attracted mobile predators due to exposure of prey organisms. A
possible increase in sea floor productivity due to “cultivation” of the seabed was hypothesized.
Trawl door tracks (in sand, less than 2" deep; in mud, 4-10" wide, 2-6" deep) were the most
notable evidence of trawl passage. These tracks were soon obscured by tidal currents, but
attracted mobile predators and appparently offered temporary habitat for some species. The
tracks did not cause habitat loss, and in mud they may have increased excavation sites for
formation of lobster burrows. Alteration of existin g lobster burrows was minor and appeared
easily repairable by resident lobsters. Roller gear of unspecified size on mud bottom left
shallow scoured depressions; spacers between discs reduced scouring.

Mud (Maine coast): Mayer et al. (1991) conducted experimental trawling off the coast of Maine
in 8 m water depth over poorly sorted mud and shell hash and in 20 m water depth over
protected, fine grain, mud areas. Organic matter profiles were strongly affected by dragging;
diatom mats were Jost, and both total organic carbon and total nitrogen were reduced in the new
sediment-water interface. These changes could lead to shifts in dominance from surficial
communities to subsurface communities, with stronger dominance of bacterial decomposition.

Gravel and gravel/boulder (Jeffreys Bank, central Guif of Maine): From 1987 to 1993,
modifications to fishing gear allowed fishermen to trawl rocky, boulder habitat. Bottom
conditions were observed in a July 1987 submersible dive to 94 m depth near the top of Jeffreys
Bank (Auster et al. 1996). At that time the presence of large (>2m diameter) boulders in the area
precluded fishing. A thin layer of mud covered the gravel and boulders. The rock surfaces.
supported large numbers of erect sponges, as well-as sea spiders, bryozoans, hydroids, anemones,
crinoid sea stars, and ascidians. Smaller mobile fauna, includin g several species of crustaceans,
snails, and scallops, were also abundant. When the area was resurveyed in August 1993, much
of the mud veneer was gone and there was evidence that boulders had been moved, apparently
by otter trawling. Abundance of erect sponges was greatly reduced, and most of the associated
epifaunal species were not present.. Laboratory predation experiments (Lindholm et al. 1999)
demonstrated that decreased habitat complexity lead to increased predator success, and therefore,
decreased survival of 0-year cod. Thus reduction in benthic epifauna by mobile fishing could
have a major effect on fish populations.
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See section on Multiple Mobile Gears for information on effects of otter trawling and scallop
dredging in various locations in the Northeast region.

National and International Studies

Otter trawls affect the seafloor through contact of the otter boards, footropes and footrope gear,
and the net sweeping along the seafloor (Goudley and Lovenish 1987). Otter trawl doors leave
furrows in the sediments that vary in depth and width depending on the shoe size, door weight,
and seabed composition. The footropes and net disrupt benthic biota and dislodge stones sitting
on or protruding above the surface. If the footrope is rigged with tickler chains the effects of the
footrope are amplified (Bridger 1972, High 1998). Otter trawls also result in turbidity plumes
that can extend up to 15 ft off the bottom and 10 or more feet horizontally. Similar to beam
trawls, benthic fauna in the path of the traw! can be killed, damaged, removed or affected by
physical alteration to their habitat. However, otter trawls are used extensively over a wider range
of habitat types and depths (Canadian Department of Fisheries and Ocean 1993, Kaiser et al.
19964, Collie et al. 2000b).

Frid et al. (1999) developed a priori predictions concerning the effects of fishing effort on
species abundances, and tested those predictions using time series data from sand habitats in 53
m of water and silt/clay habitats in 80 m of water off NE England. Taxa predicted to increase
with fishing effort included errant or mobile polychaetes and asteroid echinoderms. Taxa
predicted to decrease with fishing effort included sedentary or fragile taxa such as echinoid
echinoderms, large bivalves, and sedentary polychaetes. Outside fishing grounds those species
predicted to increase and/or decrease with fishing remained constant. Inside heavily fished areas
those predicted to increase with fishing did, but those predicted to decline remained the same.
Results indicate that species abundances in unfished areas are determined by natural changes in
organic input, but that inside fished areas species abundances were more dependent on fishing
effort than on natural influences.

Thrush et al. (1998) tested hypotheses regarding trends for benthic fauna along a gradient of
fishing effort by sampling 18 locations with similar habitats but varying fishing effort in the
Hauraki Gulf, New Zealand. Sediments were described as 1- 48% mud and depths ranged from
17-35 m. After accounting for differences of location and sediment, 15-20% of the variability in
macrofauna community composition was attributed to fishing. With a decrease in fishing effort,
large epifauna, echinoderms, and the number of species and diversity of fauna increased and the
number of deposit feeders and small opportunists decreased. These results indicate broad-scale
changes in benthic communities directly related to fishing, and because they were taken over a
large sampling area, suggest ramifications for the entire ecosystem.

Fine sand (Grand Banks, Newfoundiand): Schwinghamer et al. (1998) examined physical effects
of experimental otter trawling (12 times a year for 3 years) over sandy habitat (120-146 m) in the
Grand Banks, Newfoundland that had beenrclosed to fishing since 1980. Trawled arcas were
smoother and cleaner while untrawled areas were hummocky, mottled, and had more flocculated
organic matter. Otter door tracks were visible for at least 10 weeks and in some cases forup to a
year. Prena et al. (1999) found that trawling in this location decreased the biomass of sand
dollars, brittle stars, soft corals, snow crabs and sea urchins and resulted in physical effects on
habitat (1.e., trawl tracks, reduced habitat complexity) that took one year to recover. Trawling
reduced the complexity of the sediment structure down to a depth of 4.5 cm and resulted in a
decrease in the biomass of epibenthic organisms and an influx of scavenging crabs (Gordon et al.
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1998). Kenchington et al. (2001) also found immediate reduction of benthos, but concluded that
there was little indication of long-term effects and that when disturbance was evident, it
mimicked natural disturbance.

McConnaughey et al. (2000) sampled megafauna from unfished and heavily fished areas
(between 40-80 m depth) in the castern Bering Sea and concluded that: 1) sedentary megafauna
(1.e., anemones, soft corals, sponges, whelk eggs, ascidians), neptunid whelks and empty shells
were more abundant in unfished areas; 2) motile groups (i.e., crabs, sea stars, whelks) and
infaunal bivalves exhibited mixed responses, suggesting the importance of life history
considerations, such as habitat requirements and feeding modes; and 3) overall diversity and
niche breadth of sedentary taxa was greater in unfished areas. Furthermore, long-lived, slow-
growing taxa were significantly more patchy in highly fished areas, suggesting a slow impact
TECOVery process.

Intertidal estuary (Bay of Fundy): Brylinsky et al. (1994) examined physical and biological
effects of experimental fishing using a flounder trawl with rubber rollers and no tickler chains in
an intertidal estuary in the Bay of Fundy, Nova Scotia. Trawl doors made furrows that were
visible for 2-7 months and rollers compressed sediments. Biological communities that inhabit
sand and mud habitats differ in species composition, and thus, in their ability to recover from
disturbance. Brylinsky et al. (1994) sampled chlorophyll a (as an indicator of benthic diatoms)
and abundance of nematodes before and after trawling and found that both were reduced for
approximately 1 month after trawling. Nematodes recovered fully after 4-6 weeks and
cholorphyll a concentrations increased by fourfold after 80 days, prompting the authors to
conclude that no significant effects occurred to either benthic diatoms or macrobenthos. The
authors also state that the quick recovery was expected since sediments in the area are commonly
exposed to natural stresses by storms and winter ice.

Mud (Irish and Scottish Sea): Ball et al. (2000) reviewed two studies of trawling in 30-40 m
water depth over mud_areas of the Western Irish Sea and Scottish Sea (Tuck et al. 1998), which
used closed areas and shipwrecks as controls for experimental trawling. Based on the results,
prolonged trawling reduced the abundance of large-bodied fragile organisms and increased the
abundance of opportunists, and ultimately resulted in an altered, but stable, community with
fewer number of species and an increase in the number of small polychaetes. This altered state
was maintained due to long recovery times (up to 18 months) of the habitats even when fishing
was restricted during parts of the year.

Gravel, sand, and silt-clay (central California): Engel and Kvitek (1998) sampled lightly and
heavily fished areas off central California with similar sediments. Results indicated that heavily
fished sites have more trawl tracks, exposed sediment/shell fragments, fewer rocks and mounds,
and less flocculent material. Invertebrate epifauna were more abundant in lightly trawled areas
and nematodes and polychaetes were more abundant in heavily trawled areas. The authors
concluded that trawling reduces habitat complexity and biodiversity while increasing
opportunistic infauna and prey important in the diet of some commercially important species.

Hard bottom (eastern Gulf of Alaska): Freese et al. (1999) document the effects of a single
passage of a bottom trawl (with tires, rockhopper discs, and steel bobbins) over pebble habitat
(seabed composition 93% pebble) in the castern Gulf of Alaska (water depth 206-274 m). The
trawl moved and overturned boulders and caused significant decreases in emergent epifauna (i.c.,
anemones, sea whips and some sponges). Of the sponges affected, 14% of finger sponges were -
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knocked over, 67% of vase sponges were damaged, and morel sponges were crushed and torn
apart. Fifty five percent of seawhips counted were broken or pulled out of the substrate. Brittle
stars were damaged, but reticulate anenomes and motile invertebrates were not. The authors did
not record recovery rates, but concluded that chronic trawling would probably show greater
reduction in density of these taxa.

Live bottom (various locations): A number of studies have recorded damage to coral reef
habitats due to trawling. Submersible observations recorded pieces of broken coral and
displaced boulders along traw] tracks over hard-bottom habitats in southeast Alaska (Behnken
1994). A single trawl tow over a newly discovered coral reef at 230-280 fathoms in the Gulf of
Mexico brought over 300 Ibs of coral to the surface (Moore and Bullis 1960). A single pass with
a trawl in a hard bottom sponge and coral community at 20 m in Grays Reef, Georgia, damaged
finger sponge, vase sponge, barrel sponges, whip coral, fan coral, stick coral, and stony tree
coral, and caused a decrease in density of barrel sponges (Van Dolah et al. 1987). In this case,
the community took a year to recover. Authors speculate that because these species harbor
numerous invertebrate prey species, damage could affect important nearshore fish populations.
During the 1970s and 1980s chains, bobbins, sweep wires and otter boards of mobile fishing gear
caused extensive destruction to coral-like bryozoan growths in the Tasman Bay, New Zealand
(Bradstock and Grodon 1983) in turn reducing juvenile trakihi and snapper abundance.

Seamounts/coral (various locations): Seamounts have also suffered extensive damage from trawl
fishing. Corals from seamount slope areas comprised the largest bycatch in trawl tows (using
otter trawls with large bobbins along the ground rope) taken in depths of 662-1524 m in tropical
New Zealand. These coral patches may require over 100 years to recover, and many were
probably crushed or overturned without coming to the surface in the net (Probert et al. 1997).
Koslow and Garrett-Holmes (1995) sampled benthic fauna over seamounts in Tasmania subject
to varying levels of fishing effort. Results demonstrated that in heavily fished areas, substrates
were predominantly bare rock or coral rubble and sand, that colonial corals and associated fauna
were lacking, and that species abundance and richness were lower than in lightly fished areas.
Authors attribute these differences to fishing effort and recommend permanent closed areas to
protect the seamount ecosystem.

Seagrass beds (various locations): Studies have shown that trawling with side frame trawls in
seagrass beds gathers unattached algae and deciduous leaves, but does not decrease mean shoot
density, number of blades, blade length or below ground biomass (Meyer et al, 1991, Futch and
Beaumariage 1965, Tabb 1958) as long as rake teeth do not extend below the roller. Authors
agree, however, that shrimp trawls should include gear specifications to minimize damage to
seagrasses. Long-term, chronic effects have not been studied.

BOTTOM OTTER TRAWLS - Management Implications
Text to be inserted

BEAM TRAWLS
BEAM TRAWLS - Description

The beam trawl] is essentially a trawl net much like an otter trawl, only the net is spread

horizontally by a wooden or steel beam that runs the horizontal width of the traw] rather than
with otter boards. The trawl net is spread vertically by heavy steel trawl heads that generally
have skid-type devices with a heavy shoe attached. The otter boards and quarter ropes of the

Draft, September 26, 2001 33



more common otter trawl are not needed. The net’s headrope is fastened directly to the beam
and the groundrope is connected loosely between the bases of the shoes. Modern beam trawls
range in size from 4 to 12 meters beam width and the beam is held about 1 meter above the
bottom. Depending on the ground being fished, beam trawl] nets may be fitted with a number of
tickler chains or a heavy chain mat. The tickler chains are usually rigged between the ends of the
shoes to dig out fish lying on or buried in sand and mud and the number of chains that will be
used depends. on the species being targeted.. A chain mat is generally-used-in place of the tickler
chains on hard and rocky grounds.

Towing speeds of at least five knots are generally considered most effective for the capture of
flatfish with a beam trawl. The advantages claimed for beam trawls over otter trawls in catching
demersal species, especially flatfish include:

® The warp length has less influence on performance;
* The size of the net opening remains constant during turns;
* The effectiveness of the gear is less affected by soft muddy bottoms;
® The gear has less drag (reducing the power required); and,
Smaller vessels with restricted warp capacity can fish deeper since less scope is needed.

Modern beam trawlers often use double beam trawls, in which two beam trawls are towed from
heavy booms rigged from a large A-frame mounted to the deck of the vessel, Additional recent
modifications to this gear type include:

* Replacing the chain mat with an electrode array fed by an on-board generator;
® Replacing the trawl head shoes with wheels; and,

® The development of a high-lift net design where the headline is not attached to the beam
but rather allowed to billow upwards.

BEAM TRAWLS - Fishing Trips

Beam trawls accounted for a very small proportion (<1%) of all bottom trawl trips reported
during 1995 — 2000. Trips reported for this gear type were scattered primarily throughout
southern New England and south of Long Island, off Delaware Bay, and in the southwestern
Gulf of Maine (Figure 14).

BEAM TRAWLS - Impacts and Recovery
Studies in the Northeast Region

No studies have been conducted.

National and International Studies

Based on observations of a 4-m beam traw] over Goote Bank off Bel gium and the Netherlands,
Fonteyne (2000) concluded that beam trawls flatten the seabed, expose shell debris, remove the
silt layer from densely packed sand, and leave detectable marks on the seabed that remain visible
for 52 hours in coarse sand and for 37 hours in fine sediments. Margetts and Bridger (1971)
used scuba and camera observations with beam trawls at a water depth of 22 m in the English
Channel and found that trawls smoothed ripples over hard sand, but were much more discernible
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on muddy sediment. When beam trawls are arranged with a series of tickler chains along the
leading edge, the chains effectively emulsified the seafloor sediments.

Of the different types of bottom trawls, beam trawls penetrate more deeply into softer sediment
and, therefore, cause higher mortalities to benthic fauna (Bergman and Van Santbrink 1997).
Philippart (1998) documented increased bycatch of demersal fishes and invertebrates when the
bottom fishery in the southeast North Sea changed from otter to beam trawling. Beam trawlers
caught proportionally more invertebrate species than otter trawls and had a catch efficiency (for
both targeted and non-targeted species) of 10 times higher than that of the otter trawl. Kaiser et
al. (1996a) and Collie (2000a) state that, because beam trawls are used almost exclusively in
areas that are adapted to frequent wave/tidal action, they are less likely to result in adverse
effects on habitat.

Sand (Irish Sea): The effects of beam trawls have been studied extensively in two specific areas
in the eastern Irish Sea. One site consists of stable, coarse sand and gravel and the other consists
of mobile sand ribbons and megaribbons (Kaiser and Spencer 1996, Kaiser et al. 1996a, 1998,
1999). Following experimental trawls (10-12 passes) sand ripples were flattened, sediments
were less consolidated (due to the chain matrix), and fine materials were suspended and moved
away by tidal currents. Short-term changes to biota in the more stable environment included a
54% reduction in the number of infaunal species and 40% reduction in individuals (due to
removal of less common species), a decrease in slow-moving epifauna and an increase in mobile
species. Furthermore, serpulid worm tubeheads were significantly lower in fished sites, but
densities were unaffected at the scale and intensity of fishing in the study because the worms
were often attached to rocks that passed through the net, and thus could recolonize between
sampling. These changes in biota were detectable for up to 6 months. No differences in biota
were detected at the sites with more mobile sediments. Authors comment that although effects
were short-term, the length that effects endure depends on the timing of the impact. For
example, effects might be less evident if they coincide with peak settlement of benthic fauna or
during a time of frequent natural disturbances.

Sand (North Sea): Bergman et al. (1990) and Bergman and Hup (1992) studied the effects of
beam trawls in the North Sea. Their study site was in a lightly fished arca with water depth of 30
m and medium-hard sandy sediments. Experimental trawling resulted in physical penetration of
the gear to at least 6 cm, and a 40-65% decrease in density of starfishes, small heart urchins,
tube-dwelling polychaete worms, and small crustaceans. Many other species did not change and
a few increased, possibly due to a change in vertical distribution with trawling disturbance.
Authors discuss the possibility that because the area has been fished, alterations to the biota may
have already occurred during past decades. Bergman and Van Santbrink (1997) sampled the
biological community following a single tow of a beam trawl in shallow (exact depths were not
provided) sandy area of the Netherlands and found a 5-50% reduction of bivalves, crustaceans,
and annelid worms. Authors speculate that mortalities would increase in the summer months
when animals migrate to the sediment surface. These studies did not address recovery times or
long-term, cumulative impacts.

Rijnsdorp and Vingerhoed (2001) examined stomach contents of plaice and sole in the North
Sea. No clear differences in stomach contents were found between areas inside and outside of
the “plaice box™ which has reduced trawling effort. However, a comparison between recent
(1996) and historic (~1990) data revealed a shift in major prey types from dominance of
bivalves to dominance of polychaetes. Authors comment that the observed changes agree with
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those predicted from trawl damage studies (i.e., increase in short-lived taxa and decrease in long-
lived taxa), but note that similar changes could also be a result of eutrophication and pollution.

BEAM TRAWLS - Management Implications
Text to be inserted

DREDGES
- DREDGES - General Deécription |

Dredges are rugged, frame supported box- or bag-shaped devices used to harvest benthic species
when dragged over the bottom. They are often equipped with blades, rake-like teeth, or
hydraulic jets to scrape or dig into the substrate (Hayes 1983). On dredges, most components of
the gear contacts and interacts with the bottom. These components include: the rakes or blades,
the dredge frame, chain sweeps, the bag or box, as well as the water jets of the cutter head in
hydraulic dredges. Below are the most common dredges used in waters of the Northeast U.S.

REDGES - Fishing Trips

Dredging (all gears) was dominated by scallop dredges, which accounted for 81.5% of all the
trips that were included in this analysis. Surfclam and quahog dredges accounted for an
additional 13.7%. The distribution of a]l dredge trips (Figure 15) closely resembled the
distribution of trips for these two gear types.

DREDGES - Impacts and Recovery

Dredges are towed more slowly and cover less ground per haul (Stewart 1999), but have more
area in contact with the bottom than trawls, and unlike trawls, are designed to penetrate the
substrate to remove infaunal invertebrates (Collie 2001, Rogers et al. 1998). Hydraulic dredges,
in general, affect the benthos to a higher degree than mechanical dredges, creatin g trenches up to
25 cm deep and resuspending large quantities of sediments, and affecting high abundances of
infauna through removal and/or burial.

See also multiple mobile gear below.
DREDGES - Management Implications

Many authors have voiced concern over the use of hydraulic dredges in seagrass habitats because
of the extensive damage and slow recovery of grasses within the dredge tracks (Chesapeake Bay
Program 1995, Godcharles 1971, Jolley 1972, Manning and Dunnington 1955, Orth et al. 1998).
No recommendations regarding use of dredges in other habitat types were offered in the
literature.

HYDRAULIC CLAM DREDGES
HYDRAULIC CLAM DREDGES - Description

Hydraulic dredges are used to extract clams from the sediment. In hydraulic dredging, high
pressure water jets ahead of the rake teeth or blade are used to scour out the shells which are then
dug up by the blades and passed back into the bag. High pressure water is supplied to the jets
-through a hose from the operating vessel by a diesel pump and the bag is generally carried on a
heavy sled. This gear is generally fished in relatively shallow inshore and estuarine areas
“(Sainsbury 1996).
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In the ocean surfclam (Spisula solidissima) fishery, large vessels (>30 m), tow dredges up to 4.5
m in width slowly across the seabed. The vessels are equipped with large pumps, connected to
the dredges via flexible hoses, that use water and inject it into the sediment through a manifold
with multiple nozzles, ahead of the blade of the dredge. The dredge must be towed slowly so as
to not exceed the liquefaction rate. These dredges, operated correctly, are highly efficient, taking
as much as 90% of clams in their path. A secondary species that 1s also harvested in this fishery
is the mahogany quahog, Arctica islandica.

In the estuarine soft-clam (Mya arenaria) fishery, the dredge head (manifold and blade) is
attached to an escalator that continuously carries the materials retained on the blade to the
working deck of the vessel to be selected by the fishermen. These vessels are restricted to water
depths less than one-half the length of the escalator. However, the soft clam is a shallow water
clam, so the technology is most appropriate and is typically operated from 15 m vessels in water
depths of 2-6 m (DeAlteris 1998).

HYDRAULIC CLAM DREDGES - Fishing Trips

[Data not available, will be added in next draft].
HYDRAULIC CLLAM DREDGES - Impacts and Recovery
Studies in the Northeast Region

Sand and mud (Mid-Atlantic): Murawski and Serchuk (1989) reported that hydraulic dredges in
the Mid-Atlantic penetrate deeper into the sediments and result in greater short-term disruption
of the benthic community and underlying sediments than scallop dredges. In coarse gravel, the
sides of the dredge-created trench soon collapsed, leaving little evidence of dredge passage.
There was also a transient increase in bottom water turbidity. In finer-grained, hard-packed
sediments, tracks persisted several days after dredging. Non-harvested organisms (e. g., sand
dollars, crustaceans, worms) were significantly disrupted by the dredge. Sand dollar
assemblages appeared to recover quickly, but short-term reductions in infaunal biomass were
considered likely. Starfish and benthic feeding fish were abundant in dredge tracks, probably
feeding on exposed infauna. Non-harvest mortality of ocean quahogs (40-60%: Mid-Atlantic
Fishery Management Council 1977) was considerably higher than for sea scallops. More recent
stock assessments indicate that non-harvest mortality of ocean quahogs was negligible (NEFSC
2000b) while non-harvest mortality for surfclams was 20% (NEFSC 2000a). Murawski and
Serchuk (1989) noted that clam dredgers report heavily dredged beds often accumulate large
amounts of clam tissue. The excess decaying clam biomass creates biological oxygen demand
which can lead to “sour bottom”, with localized hypoxia and (in extreme cases) mortality of
otherwise healthy clams [and presumably other species]. Observations after dredging indicated
numerous fish and invertebrate predators were consuming broken quahogs, which reduces the
potential for hypoxia effects.

Silty sand (Long Island, New York): Meyer et al. (1981) used SCUBA to observe effects of a
small (4' wide) hydraulic clam dredge at 36' depth in a surfclam bed. The dredge formed
trenches which were initially rectangular, as wide as the dredge, and ~ 9" deep. Mounds of sand
were formed on either side of the trenches. The dredge raised a cloud of silt, which settled
within 4 minutes. Two hours after dredging, slumping of the trench walls had rounded the
depression. After 24 hours the dredge track was less distinct, appearing as a series of shallow
depressions, and was difficult to recognize. The dredging attracted predators, with lady and rock
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crab preying on damaged clams, and starfish, horseshoe crabs and moon snails attacking exposed
but undamaged clams. By 24 hours after dredging, the abundance of predators appeared to have
returned to normal, and the most obvious evidence of dredging was whole and broken clam
shells without meat.

Sand (southern New Jersey): MacKenzie (1982) sampled benthic invertebrate assemblages in
three ocean quahog beds with contrasting fishing histories: one had never been fished, one was
actively fished for theé two years prior to the October 1978 sampling, and one had been fished for
about a year but then abandoned in May-June 1978. All three beds were in sandy sediments in ~
120" depths off southern New Jersey. No statistically significant differences were found amon g
the areas in numbers of invertebrate individuals or species. There were also no clear differences
in species composition. Hydraulic dredging thus did not appear to alter the invertebrate
populations in these beds. Polychactes and bivalves exposed by the dredging were presumed to
be able to reburrow and survive. '

Muddy sand (Delaware Bay): Experimental dredging conducted in Delaware Bay, NJ, in muddy
sand decreased median grain size at one site, as fines were brought to the surface, but grain size
increased at another site where fines were presumably washed away. Sorting coefficient
increased at both sites. In addition, dredging lowered the average density of benthic fauna (by
59%), and decreased the number of species present (Ismail 1985). The two species that
disappeared, however, were found infrequently and only in lJow numbers before the experimental
fishing. Within 3-6 months the number of species returned to pre-dredging and within 3-10
months diversity and total abundance recovered.

National and International Studies

Sand and sand/mud (Nova Scotia): Medcof and Caddy (1971) completed scuba observations to
compare effects of hydraulic dredges to non-hydraulic dredges with teeth in shallow water (7-12
m) sand inlets in south Nova Scotia. On sand and sand-mud habitats, hydraulic dredges left
smooth tracks with steeply cut walls that were an average of 20 cm deep and slowly filled in by
slump, whereas non-hydraulic dredges left tracks that were 3-10 cm deep and had a raked
appearance. In addition to physical effects, hydraulic clam dredging reduces the diversity and
abundance of benthic fauna within its path (Kaiser et al. 1996b, Pranovi and Giovanardi 1994).

Sand (various locations in Europe): Dredging removes seafloor features, leaves trough marks,
lowers sediment consolidation and resuspends sediments (Brambati and Fontolan 1990, Pickett
1973, Hall 1994). Based on physical alterations from hydraulic dredging in the Thames estuary,
United Kingdom, Pickett (1973) hypothesized that impacts are likely only detrimental in
confined, sheltered areas where sand is not moved or replaced rapidly by natural processes.
Similarly, Hall et al. (1990) comment that localized effects are likely to persist only if the habitat
and/or fauna is immobile or if the affected area is large relative to the undisturbed area.
However, Brambati and Fontolan (1990) concluded that in the Gulf of Venice, dredging can
cause an increase in erosion and offshore transport of sediments even in relatively calm sea
conditions. Experimental dredging in 7 m water depth over sandy, rippled sediment in a Scottish
sea loch significantly reduced the number of individuals and proportion of benthic species and
left dead and damaged invertebrates in the dredge track (Hall et al. 1990).

Muddy sand (South Carolina): Maier et al. (1995) studied differences in turbidity, benthic
infauna and fishes caused by mechanical elevator dredges in muddy sand tidal creeks in South
Carolina. Sediment plumes extended up to 2 m into the water column but only persisted for a
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few hours after each dredging pass. Although turbidity levels within the sediment plumes
exceeded those documented to inhibit feeding in southem flounder, croaker, pinfish and brown
shrimp, authors surmised that areas affected by the plumes were small enough that they could be
avoided by mobile fish.

Seagrass beds (Tampa Bay, Florida): Godcharles (1971) conducted experimental hydraulic
dredging in seagrass beds, Caulerpa algae beds, and sand bottoms in Tampa Bay, FL. The
dredge water jets were capable of penetrating the sediments to a depth of 18 inches and left
trenches that were 12 inches deep. Virtually all attached vegetation in the path of the dredge was
uprooted leaving bare, open bottom areas. Dredges also uncovered a deep stratum of broken
shells. Trenches were visible from 1-86 days, and while most sediments had hardened within a
month, some remained soft over 500 days. Differences in silt/clay content between tracks and
undisturbed areas became negligible after a year, but seagrasses had still not recolonized. Based
on these findings, the author recommend a complete prohibition of dredging in areas with
seagrasses and algae.

The time it takes for benthic fauna to recover to pre-dredge conditions is highly variable. In
silty, intertidal habitats in Auchenciairn Bay, Scotland, dredging resulted in a decrease in the
number of species and number of individuals within the dredge tracks (Kaiser et al. 1996b).
Recovery took 56 days. Recovery of the benthic community studied by Hall et al. (1990)
recovered fully within 40 days. Authors note, however, that the recovery period was especially
stormy and that active migration and passive suspension during storms might increase
immigration and recruitment, thus diluting the dredging effects. On shallow (exact depths not
provided) mudflats in Kent, decreased diversity and abundance of benthic fauna due to dredging
took 7 months to recover (Kaiser et al. 1996b). In subtidal (7 m) mud habitats in Tampa, FL,
hydraulic dredging dislodged polychaete tubes, and reduced the number of species by 40%,
densities of macroinfauna by 60%, and total biomass of invertebrates by 90% (Connor and
Simon 1979). This community took 6-12 months to recover. While studying effects of
hydraulic dredging in mud sediments, Pranovi and Giovanardi (1994) found that recovery of
benthic fauna in previously undredged sites took longer than fauna in previously dredged sites.
The authors hypothesized that if an area is continually disturbed, it might develop an increased
capacity for recovery, but that the recovery might be to an altered state rather than to the true,
pre-disturbed state. Thus, the recovery times stated above may be misleading if not interpreted
with reference to historic benthic samples and fishing effort in the area.

Hydraulic dredges penetrate mud sediments up to 30 cm, flatten natural mounds and topography,
and leave troughs in their path that have been shown to last anywhere from a few hours to 6
months (Connor and Simon 1979, Meyer et al. 1981). As the dredge moves along the seafloor,
it also creates a turbidity plume behind the dredge that extends up to 1-2 m into the water
column. These plumes can have sediment concentrations that are orders of magnitude higher
than background levels, or equivalent to or greater than levels generated by storms, and persist
from minutes up to hours (Ruffin 1995, Kaiser et al. 1996b). Dredging also breaks down the
cohesive bonds in the sediment, thus increasing the likelihood of resuspension in the future. The
immediate resuspension of sediments and increased likelihood of resuspension with future
disturbances can lead to large scale redistribution of fine sediments and resorting of sediments by
grain size (Ruffin 1995, Pranovi and Giovanardi 1994, Kaiser et al. 1996b).
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HYDRAULIC CLAM DREDGES - Management Implications
Text to be inserted.

SEA SCALLOP DREDGES
SEA SCALLOP DREDGES - Description

In the open ocean, a large dredge is used to harvest.sea scallops.: Scallops inhabit sandy,
gravelly, and cobble bottom, and live on the surface of the sea bed as epifauna. Scallops are
mobile animals and can evade a dredge approaching too slowly. Therefore, scallop dredges have
to be towed at speeds up to 2.5 m/sec. The scallop dredge includes a steel frame with a tongue
with an eye, a blade with no teeth, and a bag. Scallop dredges are usually defined by the width
of the dredge frame, the width or mouth opening of which ranges from 1 - 4.5 meters, with the
weight of the dredge varying from 20 to 1000 kg. The New Bedford style dredge 1s usually
between 4 and 4.5 meters wide. Scallop dredges used in Maine state waters are smaller, limited
by law to widths of 5.5 to 8.5 feet (Dan Schick, Maine Dept. of Marine Resources, personal
communication). The front of the steel frame of the dredge, called the bale, usually rides up off
the bottom. The bottom of the frame is called the cutting bar and it tends to ride up off the
bottom about four inches on flat, smooth bottoms. On rougher bottoms, the cutting bar will
come in contact with the higher areas of the sea floor.

There is a chain sweep that attaches to the ends of the frame at the shoes, reinforced bottom pads.
The bag of the dredge is known as a "ring bag" and is made of rings and chain-links on the
bottom and webbing on top. Using a scallop dredge on hard bottom usually requires the addition
of "rock chains” that run front to back, along with the side-to-side tickler chains used on all types
of scallop dredges. The rougher the bottom, the more rock chains are used, to prevent rocks and
boulders from getting into the ring bag. Selectivity of the dredge is controlled by the size of the
rings in the ring bag. The smallest dredges are towed by 6 m vessels and hauled by hand. The
largest scallop vessels, about 30 m in length, tow two 4.5 meter dredges, one from each side of
the vessel, and use winches and navigational electronics to maintain hi gh efficiency (DeAlteris
1998 and Smolowitz 1998).

SEA SCALLOP DREDGES - Fishing Trips

Over 24,000 of the trips reported for this gear type during 1995 — 2000 were analyzed. They
were concentrated in coastal waters of eastern Maine, off Ipswich and Scituate, MA, in Cape
Cod and Massachusetts Bays, from Cape Cod to the Great South Channel, on the northern and
southern edges of Georges Bank, and over a large area of the mid-Atlantic shelf between
Montauk Point, Long Island and the Virginia — North Carolina border (Figure 17). Dredging on
the southern edge of Georges Bank is conducted primarily in depths of 40 — 50 fathoms. The
highest concentration of fishing trips for this gear type {185 ~ 758 per 100 mi®) occurred on the
Maine coast, in the southwestern Gulf of Maine, and southeast of Cape Cod. Areas closed to
scallop dredging in 1995 for groundfish management purposes are visible on Georges Bank.

SEA SCALLOP DREDGES - Impacts and Recovery
Studies in the Northeast Region

Sand (Gulf of Maine): Photographic observations of fishing impacts over gravelly sand habitats
In 56-84 m of water in the Gulf of Maine showed disruption of amphipod tube mats and decline
in dominant megafaunal species (i.c., scallops, burrowing anemones and sabellid worms;
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Langton and Robinson 1990). Photographs also showed piles of rock and shells, presumably
formed when fishermen emptied the dredges after fishing, and a high presence of small
polychaetes. Because the timing of the fishing was unknown, it was impossible to estimate
recovery time.

Sand and mud (Mid-Atlantic): Submersibles were used in 1986-1988 to study environmental
effects of commercial scallop dredging (and hydraulic clam dredging) on sand and mud bottoms
of the Middle Atlantic shelf (Murawski and Serchuk 1989). Scallop dredges appeared to create
less short-term disruption of sediments and benthic communities than did hydraulic clam
dredges. There was also no evidence of scallop dredging leaving enough dead or injured
biomass on the bottom to lead to hypoxia, as has been reported for clam dredging (see below).
Less than 5% of all scallops observed in and near the dredge path were broken or mutilated.
This incidental mortality was well below that observed in the Gulf of St. Lawrence, Canada,
where Caddy (1973) had reported rates of at least 13-17%, with higher incidence in rocky areas
than in sand. Murawski and Serchuk (1989) felt those higher mortality rates were probably due
to both the crushing of scallops against rocks, and the heavier dredges used in rocky areas. In the
Mid-Atlantic studies, scallop dredging did not lead to significant feeding aggregations as were
seen in the tracks of hydraulic clam dredges. Predation on discarded scallop viscera did,
however, appear to be an important pathway for energy transfer in demersal foodwebs. In 1988,
after a year of moderate scallop landings (13,000 metric tons of meats), it was calculated that
206,000 MT of viscera were recycled as potential fish and invertebrate food (Murawski and
Serchuk 1989). The potential value of discarded scallop shell as habitat was not discussed.

See section on Multiple Mobile Gears for information on effects of otter trawling and scallop
dredging in various locations in the Northeast region.

National and International Studies

A few studies have attempted to elucidate long-term effects of dredging to habitat. Reise (1982)
and Reise and Schubert (1987) compared benthic fauna in a scallop fishing ground in the
Wadden Sea to historic (1920s) records of benthic fauna for the same area prior to commercial
fishing. The sediments in the area in question ranged from mud to coarse sand and pebbles.
Between the two sampling periods, 26 subtidal and 2 intertidal species had declined, and 23
species (more than half of which were polychaetes) had increased in abundance. Many of the
species are presumed to have disappeared because of fishing impacts on specific habitats (i.e.,
overexploitation of oyster reefs and destruction of colonial polychaete reefs by shrimp fishery).
The increase in polychaetes is attributed to an increase in coastal eutrophication. Hill et al.
(1999) compared infaunal samples taken in the Irish Sea during the 1990s to those taken in the
1950s. Community composition overlapped between the two periods, but the dominant species
had changed, the recent samples had a higher polychaete to mollusk ratio and higher abundances
of tube-dwelling worms, sedentary chitons and bivalves, and the historical samples included high
densities of burrowing bivalves and fragile echinoids that were absent in the recent samples. All
of these studies indicate that long-term changes could have occurred as a result of dredging.
However, without direct evidence, the reasons for the changes are speculative.

Gravel (Irish Sea): Bradshaw et al. (2000) sampled gravel habitats to depths as great as 70 m in
the Irish Sea subject to varying levels of fishing intensity. Species composition was not affected
by dredging, although abundance of some species was consistently higher on undredged sites
(echinoids and crustaceans with brittle, hard tests), while other species with tough, protective
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shells (gastropods and hermit crabs) were consistently higher on dredged sites. The infaunal
communities of the experimentally dredged plots were more similar to those in areas open to
commercial dredging than to areas closed to commercial dredging since 1989. Furthermore,
epifaunal abundance has increased continuously in closed areas since they were established.
Authors conclude that dredging results in long-term effects on gravel habitats, but that some
effects appear to be reversible.

“Sand (Scotland): Eleftheriou and Robertson (1992) studied effects of experimental scallop
dredging (with teeth) in a high energy sandy habitat in 10 m water depth in Scotland and found
no significant effects on sediment deposition, organic carbon or chlorophyll content of the
sediment, or abundance of mollusc or crustacean infauna. Large epifauna and burrowing sand
eel Ammodytes were, however, killed in the path of the trawl.

Sand (Wales): Butcher et al. (1981) documented diver observations of scallop dredging in Jervis
Bay, Wales, over large-grained firm white sand shaped in parallel ridges. The dredge was
outfitted with teeth that extend up to 5 cm into the seafloor. Operation of the dredge flattened
sand ridges and resulted in a sediment plume extending up to 5 m into the water column.
Although the study did not include samples of the benthic infauna, the authors concluded that,
because the sediment plume settled within 15 minutes, and because no long-term changes in
scallop densities had occurred, dredging was having no long-term effects on the seafloor. The
authors did not provide a description of water movement or depth in the study area.

Sand (New Zealand): Dredging broke down natural surface features (emergent tubes, sediment
ripples), created grooves (2-3 cm deep) and resulted in a decrease in density for the common
macrofauna in subtidal (24 m) sandflats (Thrush et al. 1995). Fauna recovered completely within
a few months.

Mud and sand (Australia): In Queensland, Australia, experimental scallop dredging in mud and
sand habitat penetrated up to 40-60 cm into the substrate, caused redistribution of fine sediments,
and created turbidity plumes (-2 m into the water column) of magnitudes up to 2-3 times that of
storm conditions (Black and Parry 1994). Video observations showed that the sediment plume
was entrained across the full width of the dredge, mostly by the cutterbar. As the dredge
travelled across the irregular seabed, the cutterbar trimmed off the high regions, creating
turbulent pulses of sediment. Smaller sediment plumes were also produced by the skids. The
depth of disturbance was usually less than 2 cm (Black and Parry 1999). Dredging that was
typical of normal commercial operations in its spatial extent, intensity, and duration reduced the
abundance of 6 of the 10 most common benthic infaunal species (and increased the abundance of
one); most species decreased in abundance by 20-30%. Dredging impacts became undetectable
for most species following their next recruitment; most species recruited within 6 months, but a
few still had not recruited after 14 months (Currie and Parry 1996). However, changes to benthic
community structure (species composition) caused by dredging were small compared with
differences between study areas with different soft substrates (Currie and Parry 1999).

Maerl beds (Clyde Sea, Scotland): Scallop dredging has been shown to cause extensive damage
to living calcareous rhodophytes, one of the oldest marine macrophytes in the North Atlantic
(Hall-Spencer and Moore 2000). A single passage of a scallop dredge killed 70% of the living
maerl in its path and damaged most of the flora and megafauna to a depth of 10 cm beneath the
maerl sediment surface. Recovery of this organism from disturbance is slow due to infrequent
recruitment and very slow growth rates.
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SEA SCALLOP DREDGES - Management Implications
Text to be inserted
OTHER (NON-HYDRAULIC) DREDGES
OTHER (NON-HYDRAULIC) DREDGES - Descriptions
Oyster gr Crab Dredge/Scrape

Crabs are harvested during the winter months with dredges similar to oyster dredges. The oyster
dredge consists of a steel frame 0.5-2.0 m in width, with an eye and “nose” or “tongue,” and a
blade with teeth. Attached to the frame is the tow chain or wire, 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 scabed, and twine or webbing on top. The dredge is towed slowly (<1 m/sec) in circles, from
vessels 7 to 30 min length. Stern-rig dredge boats (» 15 m in length) tow two dredges in tandem
from a single chain warp. The dredges are equipped with long teeth (10 cm) that rake the crabs
out of the bottom. (DeAlteris 1998). The toothed dredge is also used for harvesting mussels
(Hayes 1983).

Bay Scallop Dredge

Since scallops usually lie on the bottom, on clear bottoms no raking teeth are needed, and the
dredge is actually quite a simple gear. The bay scallop dredge may be 1 to 1 1/2 meters wide and
about twice as long. The simplest bay scallop dredge can be just a mesh bag attached to metal
frame that is pulled along the bottom. For bay scallops that are located on sand and pebble
ground, a small set of raking teeth are set on a steel frame, and skids are vused (o align the teeth
and the bag (Sainsbury 1996).

Sea Urchin Dredge

Similar to a simple bay scallop dredge, the sea urchin dredge is designed to avoid damaging the
catch. It consists of 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 meters deep (Sainsbury 1996).

Mussel Dredge
Text to be inserted.
Quahog Dredge

Mahogany quahogs are harvested in eastern Maine coastal waters using a dredge that is
essentially a large metal cage on skis with 6 inch long teeth projecting at an angle off the leading
bottom edge (Pete Thayer, Maine Dept. of Marine Resources, personal communication). Maine
state regulations limit the length of the cutter bar to 36 inches. The teeth rake the bottom and lift
the quahogs into the cage. These dredges are towed by fairly small vessels over level bottom
consisting of sand and sandy mud in depths of 30 feet to over 40 fathoms (Chenoweth and
Dennison 1993 and Jay McGowan, Maine Dept. of Marine Resources, personal communication),
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Clam Kicking

Clam kicking is a mechanical form of hard clam harvest practiced in North Carolina which
involves the modification of boat engines so that the propeller is directed downwards instead of
backwards (Guthrie and Lewis 1982). In shallow water the propeller wash is powerful enough to
suspend bottom sediments and clams into a plume in the water column, which allows them to be
collected in a traw] net towed behind the boat (Stephan et al. 2000).

OTHER (NON-HYDRAULIC) DREDGES - Fishing Trips
Mussel Dredgés

Analyzed musse] dredge trips only totaled 440. Fishing (>11 trips) was almost completely
limited to three inshore 10 minute squares in eastern Maine, one south of Cape Ann, one west of
Monomoy Island on the south shore of Cape Cod, two in Narragansett Bay, and one in Delaware
Bay (Figure 18).

Sea Urchin Dredges

Fewer than 1,000 trips were analyzed for this gear type during the six-year period. Sea urchins
were harvested with dredges in the Gulf of Maine, primarily along the Maine coast and in
Massachusetts Bay (Figure 19). Dredging east of Boston amounted to 12-167 trips per 100 mi.
A few trips were also reported at various offshore locations in the Gulf of Maine (deeper than 50
fathoms) south of 44°N latitude.

OTHER (NON-HYDRAULIC) DREDGES - Impacts and Recovery
Studies in the Northeast Region

Mud (Narragansett Bay, Rhode Island): For the most part, research on effects of mechanical
dredging to mud habitat consists of short-term experimental manipulations. In Narragansett Bay,
Rhode Island, Glude and Landers (1953) found that 6 m sandy, mud sediments, that had been
fished with either a clamshell dredge or bullrake, appeared softer and more mixed, had a lesser
odor of decomposition, and had fewer living bottom forms and tube worms. The appearance of
the seafloor returned to pre-dredge conditions after 1-3 months. Recovery time for the species
was not recorded.

Seagrass (Back Bay, North Carolina): Fonseca et al. (1984) observed significant reduction in
eclgrass biomass and shoot number on both compacted sand and soft silt/clay sediments due to
experimental dredging (hand pulled rakes) in a shallow marine lagoon in Back Bay, North
Carolina. Even at low levels of effort, sand raking and mechanical dredging decreased seagrass
biomass by 25% . Heavy effort reduced seagrass biomass by 65% and beds were still reduced by
35% after 2 years. Authors conclude that, because scallop harvesting occurs when eelgrass
biomass is seasonally low and during peak settlement for scallops, which require eelgrass blades
for attachment, it could have a potentially negative impact on the fishery.

Submerged aqguatic vegetation (Chincoteague Bay, Virginia): Orth et al. (1998) used aerial
photography and field sampling to describe effects on submerged aquatic vegetation (SAV) in
Chincoteague Bay, Virginia, caused by mechanical dredging. Dredges left large (29-36 m) scars
excavated 10-20 cm into the sediment. Field surveys documented 70-100% cover by SAV
outside the scars, 15% cover at the edges of the scar, and very low to no cover within the scar.
The loss of sediment inside the scars is sustained by the lack of SAV, which in turn is sustained
by the loss of sediment. Thus, recovery was expected to take about 5 years.
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Oyster bed (Piscataqua River): Oyster dredging degrades oyster habitat by flattening the reef
profile and ultimately removing reefs (Rothschild 1994). Langton (1998) sampled invertebrates
throughout an oyster bed in the Piscataqua River that divides the states of Maine and New
Hampshire. On one side of the state line, the oyster bed is dredged. On the other side, the oyster
bed is not dredged. There were no significant differences in invertebrate abundances between
the two sides, but polychaetes were slightly higher on the unharvested side, while the crustacea
and mollusks were more numerous on the harvested side. It should be noted that the unharvested
side might provide a supply of recruits and/or immigrants that.could mask any effects of
dredging on the harvested side of the rniver.

National and International Studies

Sand (Adriatic Sea): Pranovi et al. (2000) used sandy sediment areas around shipwrecks (as
unfished area) in the Adriatic Sea for experimental fishing with Rapido trawls (box dredge with
teeth). Although fishing removed debris from the seafloor surface and resulted in a 50%
reduction of epifaunal organisms, densities and biomass increased again after only 1 week.
However, a comparison of the shipwreck control areas to fishing areas demonstrated that several
taxa were significantly less abundant in the fished areas, which authors suggest indicate a long-
term cumulative effect not evident from the short-term experimental study design, thus bringing
into question the conclusions made in the studies described above. The authors also recognize
that the presence of the wreck in the control area could modify the local benthic community, thus
confounding results.

Silt (Gulf of Venice, Italy): Rapido trawls (box dredges with teeth) used in silty areas of the Gulf
of Venice, Italy, erased infaunal burrow openings, decreased slow moving/sessile benthos, and
increased mobile scavengers (Hall-Spencer et al. 1999). Authors did not discuss recovery times.
In Port Phillip Bay, Australia, no significant differences in macroinvertebrates were found
between pre- and post-dredged samples in Port Phillip Bay, Australia (dominated by polychaetes
[78%] and crustaceans [13%]) taken from mud habitat (depths not provided; McShane 1981). It
is important to note, however, that cumulative effects of intense fishing, which had occurred in
the study area for close to 20 years (since 1963) may have altered the communities such that
effects of experimental dredging were masked.

Oyster bed (North Carolina): Lenihan and Peterson (1998) studied oyster loss in the Neuse River
Estuary (North Carolina) and found that over the course of one season, dredging removed the top
30% of the oyster reef. Although the deeper 70% of the reef was left in place, the part that
remained fell below the line of stratification during summer months and was thus subject to

- mortality from oxygen depletion (which has increased in frequency with nutrient input). Thus,
the combination of fishing and other anthropogenic activities are acting cumulatively to degrade
the system.

OTHER (NON-HYDRAULIC) DREDGES - Management Implications

Text to be mserted

RAKES AND TONGS
RAKES_AND TONGS - Description

Rakes and tongs are used to harvest shellfish such as oysters and clams from shallow coastal
waters. Generally, this type of gear is manually operated by a fisherman from a small boat.
Below are the most common rakes and tongs used in waters of the Northeast.
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Rakes

A bull rake is used 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 are
regulated to protect juvenile clams from harvest (DeAlteris 1998). Rakes are typically fished off
the side of a small boat.

Ton gs

Tongs are more efficient device for harvesting shellfish. 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 meters, with shaft tongs 8 meters
in length (DeAlteris 1998). Patent tengs are used to 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, len gth of teeth,
and bar spacing in the basket.

RAKES AND TONGS - Fishing Trips
No available information. Rakes and tongs are not used in federal waters.
RAKES AND TONGS - Impacts and Recovery
No available information.
RAKES AND TONGS - Management Implications
Not considered in this report.
HAUL SEINES
HAUL SEINES - Description

Haul seining is a general term describing operations where a net is set out between the surface
and sea bed to encircle fish. It may be undertaken from the shore (beach seining), or away from
shore in the shallows waters of rivers, estuaries or lakes (Sainsbury 1996). Seines typically
contact the 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. Below are the most common seines used
in waters of the Northeast.

Beach Haul Seines

The beach seine resembles a wall of netting of sufficient depth to fish from the sea surface to the
sea bed, 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 in to shore. Each
end of the net is then pulled in towards the beach, concentrating the fish in the middle of the net.
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This is eventually brought onshore as well and the fish removed. This gear 1s generally used in
relatively shallow inshore areas. (Sainsbury 1996)

Long Haul Seines

The long-haul seine is set and hauled in shallow water estuaries from a boat (about 15 m). The
net is a single wall of small mesh webbing (< 5 cm), and is usually greater than 400 m in length
and about 3 m in depth. The end of the net is attached to a pole driven into the bottom, and the
net is set in a circle so as 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. (DeAltenis 1998)

Stop Seines

These are seines that are used in coastal embayments to "shut off" schools of fish such as
herring, once they enter the embayment.

Danish and Scottish Seines

Danish or Long 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 expenmentally
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).

HAUL SEINES - Fishing Trips

The only available information was for Danish and Scottish seines. During 1995 — 2000, Danish
seines were used primarily in nearshore waters in Raritan Bay and south along the New Jersey
coast to Cape May and Delaware Bay, where the number of reported trips in five 10 minute
squares ranged between 10 and 87 (Figure 20). Trips reported east of the continental shelf and in
the Gulf of Maine were probably erroneous. Scottish seine trips (55 — 149 per 100 mi’) were
reported in coastal waters east and south of Cape Cod (Figure 21). A few trips were also
reported in offshore areas in the Gulf of Maine, on Georges Bank, and southeast of Georges
Bank. Less than a thousand trips were reported for these two gear types.

HAUL SEINES - Impacts and Recovery
No available information.
HAUL SEINES - Management Implications

Not considered in this report.
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" HAND HARVEST
HAND HARVEST - Description

Hand harvest describes activities that capture numerous species such as lobsters, scallops,
urchins, crabs, conch and other invertebrates by hand. Below are the most common hand harvest
devices used in waters of the Northeast region.

Hand Hoes

Intertidal flats are frequently harvested for clams and baitworms using hand-held hoes. These are
short handled rake-like devices which are often modified gardening tools (Creaser et. al. 1983).
Baitworm hoes have 5 to 7 tines, 21 to 22 cm in length for bloodworms and 34 to 39 c¢m for
sandworms. Clam hoes in Maine typically have 4 to 5 tines, 15 cm long (Wallace 1997).

Diving

By either free diving or using SCUBA, divers collect crustaceans, mollusks and some reef fish in
shallow water. Most 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 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 which
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 50 meters (Sainsbury 1996).

HAND HARVEST - Fishing Trips
No available information. Hand harvesting is not practiced in federal waters.
HAND HARVEST - Impacts and Recovery
No available information.
HAND HARVEST - Management Implications
Not considered in this report.
MULTIPLE MOBILE GEARS
MULTIPLE MOBILE GEARS - Description.
See individual gear descriptions above.
MULTIPLE MOBILE GEARS - Fishing Trips
See individual gear descriptions above.
MULTIPLE MOBILE GEARS - Impacts and Recovery
Studies in the Northeast Region

In many geographic regions, the same areas within fishing grounds are fished by a number of
different mobile gears including otter trawls, beam trawls, mechanical dredges and/or hydraulic
dredges (ICES 1993, DeAlteris et al. 1999, Kaiser 2000). Within these areas, it is difficult to
differentiate effects on habitat and biota from any single specific gear type, but an opportunity
exists to examine cumulative effects of multiple gear types. For example, in Narragansett Bay,
Rhode Island, shallow, sand substrate subject to daily disturbance by natural physical processes
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recovered almost immediately, despite the impacts of multiple gear types. In deep, mud
substrate, where natural disturbances are rare, recovery from fishing took more than 60 days.

Otter trawling and scallop dredging in sand/shell (Swans Island Conservation Area, northwest
Gulf of Maine): In July 1993, a remotely operated vehicle (ROV) was used to compare
conditions in and outside the Swans Island Conservation Area in northern Gulf of Maine; the
area had been closed to mobile fishing gear in 1983 (Auster et al. 1996). Video transects
indicated that on sand/shell bottom, habitat complexity was provided mostly by sea cucumbers
and by depressions created by mobile fauna. Both of these habitat features were significantly
less common outside the closed area; this was attributed to harvesting or bycatch of the structure-
providing species (Auster et al. 1996).

Otter trawling and scallop dredging in sand/shell (Stellwagen Bank, southwest Gulf of Maine):
Side-scan sonar mapping in 1993 showed that storm-created coarse sand ripples (30-60 cm
between crests and 10-20 cm high) were disturbed by scallop dredging (Auster et al. 1996).

Sand waves (15-35 m between crests) had troughs filled with shell deposits that increased habitat
complexity; there was evidence of dispersion of these deposits by mobile gear. The largest
bottom disturbances in this area are created by strong “Northeastern” storms, but these are of
very low frequency (i.e., not every year) compared to disturbances by mobile gear. ROV
observations on the bank’s crest (32-43 m depths) in July 1993 indicated otter trawls and scallop
dredges were removing aggregations of an emergent hydroid which attaches to the coarse sand.
Benthic microalgal cover was also disturbed. Several shrimp species which were abundant in the
hydroid aggregations were not observed in a swath from which hydroids had been removed by
fishing gear. In July 1994, no hydroids were seen; an ascidian species (which slightly increased
bottom complexity) was widely distributed, but was not present in otter trawl paths.

Otter trawling and scallop dredging in sand (Closed Area I, Georges Bank): The southern half of
Closed Area II was sampled in June 1999, 414 years after it had been closed to fishing (Almeida
et al. 2000). Preliminary conclusions from sampling paired stations just inside and outside the
closed area included: 1) species composition, species diversity and richness of trawl-caught
organisms inside the closed area were similar to those immediately outside the area; 2) numbers
and biomass of haddock and yellowtail flounder were greater inside; 3) most other groundfish
species had similar abundances inside and outside; some were slightly more abundant outside; 4)
size distributions of fish and megainvertebrates were similar inside and outside, except sea
scallops were significantly larger inside; and 5) total organic carbon in sediments was generally
higher inside, and was related to sediment grain size. From analysis of videotapes and still
photographs, greater abundance of emergent sponges inside the closed area was the only
significant difference in microhabitat resources attributable to gear effects. It was speculated that
the lack of major differences inside and outside the closed area was probably due to the area’s
sandy habitat type.

Otter trawling and scallop/mussel dredging in sand (Narragansett Bay, RT): DeAlteris et al.
(1999) analyzed data from a 1995 side-scan sonar survey to assess effects of otter trawls and
scallop/mussel dredges in lower Narragansett Bay. The dredges are 2-3 m wide, are used
primarily on pebble and cobble bottoms at the bay’s edges, and represent less than 5% of the
total fishing effort; the trawls are used mostly in sand and mud habitats. Video surveillance
showed that the dredges disturbed the bottom considerably more than did the trawls. Dredges
moved gravel, pebbles and boulders; flattened sand and mud bedforms; and re-suspended fine
sediments. Scars from otter trawl doors were evident in the side-scan sonar images, and were
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confined to deep mud-bottom channels. The total area scarred was estimated to be 0.12 km?, or
0.9% of the area surveyed. The longevity of scars was studied by using SCUBA to monitor
trenches, approximately 15 cm deep and 1.2 m long, which were dug into the bottom. Scars at a
7 m deep sandy site lasted 1-4 days; scars at a 14 m deep mud site persisted more than 60 days,
and were occupied by rock crabs. A quantitative model was developed to compare the
magnitude and frequency of trawling and dredging impacts to those of natural physical and
biological disturbances. In shallow sandy areas, where sediments are eroded daily, added
impacts of fishing gear may be inconsequential. At the deeper mud-bottom site studied, erosion
was predicted to occur less than 5% of the time, and gear impacts would be relatively larger and
longer-lasting.

Scallop dredging and otter trawling in gravel (northeastern Georges Bank): Valentine and Lough
(1991) reported, based on observations from 1986-1990, that gravelly areas of the Northern Edge
and Northeast Peak which were unfished (due to the presence of large boulders) had a
biologically diverse community with abundant attached organisms. Conversely, on much of
castern Georges Bank the seabed had been disturbed and overturned by dredging and trawling,
the attached epifaunal community was sparse, and the bottom was smoother. Where abundant,
the epifauna increased bottom complexity, and it was thought that the epifauna might be an
important component of fisheries habitat. Both trawled and untrawled gravel habitats were
considered important for survival of juvenile cod, however. \

Scallop dredging and otter trawling in gravel (Georges Bank): In 1994 Collie et al. (1997, 2000)
sampled two shallow (42-49 m) sites and three deep (80-90 m) sites which had varying histories
of disturbance (as determined by side-scan sonar, bottom photographs and fishing records) by
scallop dredging and otter trawling. Only one shallow and one deep site were classified as
disturbed, but the other shallow site may have been previously fished (it had no boulders large
cnough to prevent fishing), and one of the two deep “undisturbed” sites had evidence of light
dredging disturbance. Samples of megabenthic organisms taken with a 1 m wide Naturalists’
dredge showed lower densities, biomass, species richness and species diversity at the disturbed
sites than the undisturbed sites (Collie et al. 1997). Small polychaetes, shrimps and brittle stars
were among the species that were less abundant or absent at the dredged sites. Some of these
species are known prey of demersal fish on Georges Bank. Analysis of videos and still
photographs (Collie et al. 2000) revealed the undisturbed sites had si gnificantly higher percent
cover of the colonial, rock-encrusting polychaete, F ilograna implexa, and bushy colonial
epifauna such as bryozoans and hydroids. This emergent epifauna was considered to provide a
complex habitat for mobile invertebrates and small fish at the undisturbed sites, It was
concluded that fishing disturbance was the most likely explanation for the reduction in
complexity and species diversity at the disturbed sites, but that a more experimental approach,
directly controlling the level of disturbance, would be needed to prove cause-effect relationships
(Collie et al. 2000).

Trawling and scallop dredein g in gravel (Gulf of Maine): Video transects taken by Auster et al.
(1996) in and near Swans Island Conservation Area in the northern Gulf of Maine indicated the
dominant features on cobble/shell bottom were sea cucumbers and emergent attached epifauna
(hydroids, bryozoans, sponges, serpulid worms). There was significantly less cover provided by
the emergent epifauna outside than inside the closed area. At the area’s border, swaths cleared in
the epifauna cover by scallop dredges and trawl doors were evident.
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National and International Studies

Multiple mobile gears and sediments (Nova Scotia): Side scan sonar and video observations
were used to document the cumulative effects of various mobile fishing gears used in Bras D’Or
Lakes and St. Peters Canal, Nova Scotia (Canadian Department of Fisheries and Oceans 1993).
Water depths range from 10 - 500 m, and bottom sediments include rich organic mud, clay,
pebbly mud, well-sorted sand, gravel and boulders. Groundfish trawls were responsible for most
observed disturbance because of their widespread use, but hydraulic clam dredges disrupted
more sediment per unit area than either trawls or scallop rakes. Trawls produced thick
suspended sediment plumes, overturned sand dollars, crabs and gastropods, dislodged anemones
and cucumbers, plowed polychaetes, and crushed bnttle stars. Scallop rakes dug deeply into
sediment and dislodged benthic epifauna and infauna. Long-term effects include change in grain
size and texture of the seabed.

Trawls and dredges, variety of sediments (Gulf of St. Lawrence): Caddy (1968, 1973) completed
diver observations of tracks from commercial trawls and dredges (both offshore and inshore) in
sand habitat overlain by glacial gravel with occasional boulders in the Gulf of St. Lawrence. In
fished areas, gravel fragments were less frequent, boulders were dislodged and overturned, 13-
17% of scallops suffered incidental mortality, and predatory fish and crab abundances were 3-30
times higher than unfished areas. No information on recovery was recorded.

Trawling and pots/traps (south coast of England): Kaiser et al. (2000) sampled three areas along
the south Devon coast in England: one area was open to all fishing, one was open (o draggers
part of the year but pots/traps year round, and one was only open to pots/traps. Sediments were
characterized as fine sand, coarse-medium sand and medium sand. Depths sampled were 15-17
m and 53-70 m. Areas closed to draggers had higher total biomass, and higher abundances of
emergent fauna (i.e., soft corals and hydroids) that increased habitat complexity. Areas open to
draggers were dominated by smaller-bodied fauna and scavenging taxa. The authors concluded
that high fishing effort had degraded the topographic complexity of the seabed habitat, possibly
causing the biological community to be in an alternative stable state. In contrast, Hall et al.
(1993) found no differences in benthic fauna in the North Sea along a gradient of fishing using
distance from shipwrecks as a proxy for fishing intensity. Rather, abundance was strongly
related to sediment characteristics.

Trawling and 2?? in mud (Gulf of Carpentaria, Australia): Harris and Poiner (1991) compared
1964 surveys taken from mud transition areas in water depths of 17- 21 m in the Gulf of
Carpentaria, Australia prior to commercial fishing, with 1985/86 surveys taken in the same areas
after 20 years of commercial fishing. Between the sampling periods, total demersal fish
abundance decreased from 897 fish/ha to 283 fish/ha, 18 of 82 species (found mostly at the
deeper sampling depth) decreased, and 12 of 82 species (bentho-pelagic species found mostly at
nearshore sites) increased. There were no significant correlations between fishing effort and
changes in species abundance, but the data suggest the decreased abundance in 18 taxa was a
result of fishing effort and bycatch. The authors speculate that the increase in the 12 bentho-
pelagic taxa might be related to disposal of fish bycatch.

MULTIPLE MOBILE GEARS - Management Implications

Text to be inserted.
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BOTTOM-TENDING STATIC GEAR
POTS AND TRAPS

POTS AND TRAPS - Description

The essential element of any pot or trap is a non-return device, that allows the animal to
voluntarily enter the gear, but makes escape difficult, if not impossible.- The terminology used to
identify pots and traps is confusing, as both terms have been applied to the small portable, 3-
dimensional gear. In this document, a pot is defined as a small, portable, 3-dimensional device,
whereas a trap is identified as large, permanent, 2-dimensional gear. Generally, pots and traps
are deployed on the sea bottom. Pots may be strung together in a “traw]” and these trawl lines
may also have contact with the sea bottom particularly when the pots are retrieved. Below are
the most common pot and trap gear used in waters of the Northeast region.

Pots

The principle of operation of pot gear 1s that animals enter the-device seeking food, shelter, or
both. The non-return device, while allowing the animal to enter the gear, restricts escape. The
holding area retains the catch until the gear is retrieved. Bait is placed in a bag or cage within
the pot. Culling rings or escape vents are added to the exterior wall of the pot to allow for the
release of undersize sub-legal animals. Finfish, shellfish and crustaceans are all harvested with
pots in the estuarine, coastal and offshore waters of the U.S.

Lobster Pots

Clawed lobsters are harvested with pots in the waters of the northwest Atlantic. The pots were
previously constructed of wood lath over steam bent frames, but because wood borin g bivalves
destroy wood, in many cases vinyl coated wire pots have replaced them (DeAlteris 1998). Cost
is another factor leading to the switch to vinyl coated wire pots. The pots are typically divided
into two sections. Lobsters enter the pot into the “kitchen area,” via either of two funnels n
Tresponse to the bait, then move into the “parlor” area via a second funnel. Escape vents, sized to
minimize the retention of sub-legal lobsters are occasionally installed in both areas of the pot.
The pots are fished individually or in “trawls” attached to a mainline in shallow water, and only
n trawls of 20-50 pots in deep water. Buoys and lines mark both the single pots, and the ends of
the trawls of pots. Fishermen haul pots cither by hand in shallow water, or use a hydraulically
powered pot hauler in both shallow and deep water. The pot hauler was a si gnificant
mechanization introduced into the pot fishery that allowed for the development of deep-water
fisheries.

Crab pots

The crab fisheries conducted in the inshore waters of the mid- and south Atlantic regions also use
a wire mesh pot. The desi gn of the pot incorporates two sections, an “upstairs’ and
“downstairs.” Crabs attracted by bait, enter the “downstairs” via one of two-four entrance
funnels. Once in the pot, the escape reaction is to swim upward, so a partition with two funnels
separates the two sections. The “upstairs” section serves to hold the catch for harvest. Escape
vents or cull rings may be installed in the pot to reduce juvenile by-catch. 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).
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[Need to say something about offshore red crab fishery. Pots used in this fishery must be
different in design and certainly in use from pots used in coastal waters to capture rock
crabs and blue crabs].

No description of conch/whelk pots, eel pots, hagfish pots, or shrimp pots. Skip them?
Traps

A trap is generally a large scale, 2-dimensional device that uses the seabed and sea surface as
boundaries for the vertical dimension. The gear is fixed, that is installed at a location for a
scason, and 1s passive, as the animals voluntarily enter the gear. Traps consist 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 section, and a 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. The bay, if constructed of webbing, is harvested by concentrating the catch in one
comer, a process referred to as “bagging” or “hardening” the net.” The catch is removed by
“brailing,” with a dip net. The advantages of traps are that the catch is alive when harvested,
resulting in high quality, that the gear is very fuel efficient, and that there is the potential for very
large catches. The disadvantages are that the initial cost of the gear is high, that there is
competition for space by other users of the estuarine and coastal ecosystem, and finally that the
fish must pass by the gear to be captured, so any alterations in migratory routes will radically
affect catch.

Fish Pound Nets

Pound nets are constructed of netting staked into the sea bed 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 meters 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 meters square and is the hold for the fish until the net is emptied. These nets are
generally fished in waters less than 50 meters deep. Pound nets are also used to catch crabs.

Fyke and Hoop Nets

Constructed of wood or metal hoops covered with netting, hoop nets are long (2.5 - 5 meter) “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 meters deep (Sainsbury 1996).

- On a smaller scale, a fyke trap is a small, unbaited cylindrical pot that includes the addition of a
leader and heart to direct migrating fish into the funnel of the pot. This gear is set in shallow
ponds and estuarine embayments for animals migrating in this habitat. The leader, constructed
of webbing supported by stakes is only 10-30 m in length and 1-2 m in height. The trap is
cylindrical, constructed of hoops 1-2 m in diameter, surrounded by webbing with 1-2 funnels,
non-return devices, leading into the conical holding area (DeAlteris 1998).

Weirs

In Maine, Nova Scotia, and Alaska, large traps constructed of stakes set so close to each other,
that they form a fence are referred to as weirs (DeAlteris 1998). The target species are migrating
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small pelagic fishers including herring and sardines. Sometimes the design 1s asymmetric so as
to only capture fish migrating in one direction.

Shallow Floating Traps

In New England, because of the rocky shoreline and shallow subtidal environment, stakes can
not be driven into the bottom, so the webbing 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.
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).

POTS AND TRAPS - Fishing Trips

Lobster pots dominated the total number of reported pot trips, accounting for 93.2% of all the
trips that were analyzed. The distribution of all pot fishing trips (Figure 22) therefore looked
very much like the distribution of lobster pot trips (Figure 23) even though it included data for
crab pots, whelk/conch pots, and fish pots. Trap gears described above are used almost
exclusively in inshore state waters and are therefore not represented in the vessel trip report data.

Lobster Pots

A large number of lobster pot trips (almost 178,000) were analyzed, many more than for any
other gear type used in the study area except otter trawls and handlines. Heavy use of lobster
pots (2,382-8,694 trips per 10 minute square) was reported on the central Maine coast, in
extreme southern Maine and NH, between Cape Ann-and Scituate, MA, off the tip of Cape Cod,
in RT coastal waters, and east of Sandy Hook, NJ (Figure 23). At least 288 lobster pot trips per
100 mi® were reported along most of the Gulf of Maine coast. Fewer numbers of trips (10 — 287)
were made in a large number of squares.in offshore Gulf of Maine waters, on Georges Bank, in
deep water (>50 fathoms) on the edge of the shelf on Georges Bank, off southern New England,
and in the mid-Atlantic region.

Fish Pots

This was a reasonably well-represented gear type, with-almost 8,000 trips analyzed. With the
exception of a few trips in the Gulf of Maine, fish pot trips were primarily made in southern New
England, the New York Bight, and along the coast of New Jersey and the Delmarva peninsula
from Little Egg Inlet to Chincoteague Inlet (Figure 24). The majority of tr1ps were made in the
NJ-Delmarva area. The highest concentration of trips (129 — 420 per 100 mi %) in southern New
England was in Buzzards Bay and Nantucket Sound.

Crab Pots

Crab pot trips occurred in fairly discrete groupings dispersed over a wide area in shallow and
deep water (Figure 25). The total number of trips analyzed for this gear type during 1995 — 2000
was 1,050. A few trips (1-8) were made to areas beyond the 50 fathom contour, especially on
the southern edge of Georges Bank. The highest densities of crab pot trips (45-136 per 100 mu %)
were made inside the barrier islands at Cape Hatteras, east of Cape Ann, and in Penobscot Bay,
Maine. Blue crabs are harvested in nearshore waters of the mid-Atlantic, rock crabs in southern
New England and the Gulf of Maine, and red crabs in deep water along the shelf break.
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Conch/Whelk Pots

The two primary areas where this gear type was deployed during 1995 — 2000 were on the south
shore of Cape Cod and on in the inner continental shelf from Little Egg Inlet, New Jersey, south
to North Carolina (Figure 26). The total number of trips analyzed for this gear type during 1995
~ 2000 was 1,700. A few trips (1 — 19) were reported in deep water beyond the 50 fathom depth
contour off the mid-Atlantic states. There were a few 10 minute squares in coastal waters where
the number of trips reached 67 — 241 per 100 mi.?

POTS AND TRAPS - Impacts and Recovery

Pots and traps are considered to be less damaging than mobile gear, because they are stationary
In nature, and thus, come into direct contact with a much smaller area of the seafloor (Eno et al.
2001, Stewart 1999). Traps affect habitat when they settle to the bottom and when they are
hauled back to the surface. While soaking, traps and pots with buoy lines of insufficient length
may bounce or drag along the seafloor during rough seas. This movement will increase the
amount and areal extent of damage. In some locations, traps are strung together by trotlines or
longlines. These trotlines may cause further damage during retrieval by catching and shearing
organisms if they are dragged along the bottom. Grappling hooks used to retrieve pots and traps
can also cause damage by scraping the benthos.

Physical damage from pots is highly dependent on habitat type. Sand and soft sediments are less
likely to be affected, whereas reef-building corals, sponges, and gorgonians are more likely to be
damaged because of their three-dimensional structure above the seafloor (Quandt 1999).
Damage by traps also makes coral more susceptible to secondary infections.

Although pots and traps might be considered less damaging to habitat than mobile gears, lost
pots can have considerable effects on populations of fish and crustaceans. Bullimore et al.
(2000) observed traps left out off the coast of Wales to fish for 398 days and reported that lost
pots continued to fish for as long as they were left out, even though the bait was gone after 13-27
days. In south Florida, Sutherland et al. (1983) completed a submersible survey of derelict
trap/pots following the closure of the trap fishery in the state. Traps set either singly or in lines,
and most were set within 20-45 m of a coral reef and rock ledge. Of 23 derelict/ghost traps, 15
were on sand or algal flats, 4 were on high profile reef, and 4 were in live bottom area.

Studies in the Northeast Region
No available information.
National and International Studies

Crustacean pots, variety of sediments (Great Britain): Eno et al. (2001) observed effects of
crustacean pots set in water depths from approximately 14-23 m over a wide range of sediment
types in Great Britain: mud communities with sea pens, limestone slabs covered by sediment,
large boulders interspersed with coarse sediment, and rock. Observations demonstrated that sea
pens were able to recover fully from pot impact (left in place for 24-48hrs) within 72-144 hours
of the pots being removed. Pots remained static on the seafloor, except in cases where
insufficient line and large swells caused pots to bounce off the bottom. When pots were hauled
back along the bottom, a track was left in the sediments, but abundances of organisms within that
track were not affected. Authors did record incidences of detachment of ascidians and sponges
and damage to ross coral, but it was not clear if these resulted from this study or from previous
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damage. Authors conclude that no short-term effects result from the use of pots, even for
sensitive species. The study did not examine chronic impacts.

Fish traps and pots (U.S. Virgin Islands/South Florida): Garrison (1997, 1998) observed
commercial fish traps in the U.S. Virgin Islands, and found that 82% were set directly upon live
substrate (e.g., stony corals, gorgonians, sponges, seagrasses or algae/sponge). In south Florida,
Taylor and McMichael (1983) observed that preferred substrates for wire fish pots are coral
reefs; live bottom (coral-sponge), limestone ledges, and outcroppings.. A total of 2,000 out of
5,000 fish pots observed by Quandt (1999) were set on coral reefs in St. Thomas, U.S. Virgin
Islands. These pots resulted in scrapes and breakage to 5% of all corals observed and tissue
damage to 47% of all gorgonians observed (tissue damage to 20% of each gorgonian). Based on
the number of pots fished per year and the average area of coral reef damaged per pot, Quandt
estimated that a total of 104 square meters of coral reef is damaged by wire pot fishing per year
in the U.S. Virgin Islands.

Fish pots (Puerto Rico): Appledoorn et al. (2000) observed wire fish pots set by commercial
fishermen in La Parguera, Puerto Rico, and recorded sediment type and damage caused by
deployment, soaking, and rehauling of traps. Of the traps observed, 45% were set on sand or
mud and 44% were set on hard bottom or reef. Of the habitat types observed under traps, 23% of
coral colonies, 34% of gorgonian colonies, and 30% of sponges were damaged by deployment.
All traps deployed on hard bottoms or reef caused at least some damage to corals and
gorgonians. Additional damage from hauling the traps to the surface occurred for 30% of the
traps observed. The author estimated that approximately 64.7 m® of coral, 47.0 m® of
gorgomans and 4.7 m” of sponges are damaged w1th1n La Pargueara per year (total damage of
116.4 m* with 95% confidence limits of 35 to 202 m %). The long-term fate of these individuals
was not determined. Furthermore, the author found that trap induced habitat damage was
concentrated in certain areas, and concluded that there would be a higher potential for repeated
damage within those areas. This concentration of effort is expected to have greater impacts than
if the trap activity were spread over the whole shelf.

Fish traps (Netherlands): Van der Knapp (1993) also recorded injury to staghorn coral, other
corals, sponges, and gorgonians from commercial traps in Bonaire, Netherlands. However, the
author examined recovery times and found that gorgonians recover within a month, and staghom
corals begin to regenerate after 35 days. Recovery times are longer, however, if algae begins to
grow in the damaged areas.

POTS AND TRAPS - Management Implications

Eno et al. (2001) note that pots and traps fitted with escape gaps or biodegradable panels are
relatively inexpensive and would reduce losses to the fisheries through ghost fishing. Taylor and
McMichael (1983) recommend that a minimum mesh size be implemented and that fish pots be
restricted to deeper waters to avoid catches of small non-target fishes. Van der Knapp (1993)
emphasizes the need for regulations that restrict trap fishing to sand areas or coral areas that
regenerate completely (i.e., staghorn coral). Quandt (1999) recognized that regulations were
needed to help control habitat impacts from trap fishing, but offered no specific
recommendations for those regulations.
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GILL NETS
GILL NETS - Description

Gill nets are vertical walls of netting normally set out in a straight line. There are three ways in
which fish are caught by gill nets: 1) wedged — held by the mesh around the body, 2) gilled -
held by the mesh slipping behind the opercula, or 3) tangled — held by the teeth, spines are other
protrusions (Hubert 1983). The net 1s stationary and typically contacts the bottom along the lead
line and is anchored at both ends. The net may also drag over the bottom during retrieval.
Below are the most common gill nets used in waters of the Northeast region.

Sink/Anchor Gill Nets

Anchored sink gillnets are used to harvest demersal fish along all coasts of the U.S. The nets are
rigged so that the weight of the leadline exceeds the buoyancy of the floatline, thus the net tends
the seabed, and fishes into the near bottom water column. Anchors are used at either ends of the
net to hold the gear in a fixed location. The nets vary in length from 100 to 200 m, and in depth
from 2-10 m. Multiple nets are attached together to form a string of nets, up to 2000 m in length.
In shallow water, sink gillnets may fish from bottom to surface, if the webbing 1s of sufficient
depth (DeAlteris 1998).

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).

GILL NETS - Fishing Trips

This was a well-represented gear type, with almost 66,000 trips analyzed during 1995 — 2000.
Sink gill nets were set in shallow and deep water over a large area of the Gulf of Maine, around
Cape Cod and south throughout southern New England and the mid-Atlantic region (Figure 27).
The areas with the highest density of trips (513 — 3,203 per 100 mi’) were the southwestern Gulf
of Maine from Jeffreys Ledge into Massachusetts Bay, in coastal waters east and southeast of
Cape Cod, 30 miles south of the Rhode Island coast (Cox Ledge area), and scattered locations on
the south shore of Long Island.

GILL NETS - Impacts and Recovery

The majority of research concerning impacts of gillnets focus on effects on populations resulting
from ghost fishing by lost gear; few studies have examined adverse effects of gillnets on habitat.
A few studies have noted that, upon retrieval, gillnets can become entangled in hard bottom
areas, and snag and break coral (Breen 1990, Erzini et al. 1997, ICES 2000, Jennings and
Polunin 1996, Kaiser et al. 1996¢c, Ohman 1993). Lost gillnets, in particular, often get caught on
and damage or cover hard bottoms and reefs. However, these nets are quickly covered by
encrusting epifauna, and eventually blend into the background habitat (Carr et al. 1985, Cooper
et al. 1988, Erzini et al. 1997, ICES 2000). Erzini et al. (1997) observed that lost gillnets became
incorporated into the reef and provided a complex habitat which was attractive to many
organisms. Carr and Milliken (1998) noted that in the Gulf of Maine, cod reacted to lost gillnets
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as 1f they were part of the seafloor. Thus, other than damage to coral reefs, effects on habitat by
gillnets are thought to be minimal (ASMFC 2000, ICES 1991, 1995).

GILL NETS - Management Implications

Text to be inserted.
HOOK AND LINE (ROD AND REEL) GEAR
HOOK AND LINE GEAR - Description

Hook and line fishing methods have evolved from the simple act of attaching bait to a line,
lowering that line into the sea, then carefully retrieving it with the prey still attached. This
technique is still used to catch crabs. More advanced methods involved the placement of the bait
on a hook and the use of a reel to hold the line and a rod to facilitate casting. Although not
always associated with the bottom, there are several hook and line gear types used to
commercially harvest demersal fish that either make quick descents to the bottom and are then
retrieved or are actually set or anchored on the bottom for longer periods of time. A large variety
of rods and reels are used in recreational fisheries to catch demersal species of fish. However, in
any case interaction with the bottom is very minimal and short-term. Below are the most
common hook and line gear used in waters of the Northeast region.

Bottom Longlines

With the guiding philosophy that if one hook is good, many hooks are better, commercial
fishermen developed bottom longline gear (DeAlteris 1998). The principle element of this gear
1s the mainline or groundline that can extend up to 50 km in length. Branching off the mainline
at regular intervals are leaders or snoods, and hooks. Anchors hold each end of the mainline in
place, and surface buoys attached via float lines to the anchors mark the location of the gear.
The mainline was initially constructed of natural fiber lines, that was replaced by a hard-lay,
twisted, tarred nylon, and now monofilament and wire cables are typically used. Leaders were -
initially tied to the mainline, and now they typically snap on to the mainline allowing separate
storage of the hooks and leaders and the mainline. All bottom-set, longline gear is considered
fixed and passive because once deployed the gear does not move, and the fish voluntarily takes
the hook.

In the early 1900s, fishermen on the northwest Atlantic banks, set longlines from dories deployed
from sailing schooners. The longlines were stored in tubs or baskets neatly coiled with hooks
placed around the outside perimeter of the tub (hence, the term “tub trawling”). Nearly 100
years later this form of fishing continues aboard intermediate-sized coastal vessels fishing for
cod and other species. Today, longliners typically use a groundline of approximately 1300 feet
per tub of gear. A single set typically consists of connecting from two to four tubs of gear. The
groundline is heavy parachute cord with gangions (leaders) spaced at roughly six foot intervals.
Usually, the hooks are baited on shore.

Some boats have replaced the tubs with large, hydraulically powered reels as the storage device
for the mainline, and leaders with their hooks are snapped onto or off the mainline as the gear is
set or hauled respectively. The tilefish fishery on the U.S. east coast uses this type of gear, and a
typical 25 m vessel sets and hauls 50 km of mainline with thousands of hooks set and hauled
daily, while operating in the canyons on the edge of the continental shelf. More mechanized
bottom longline systems have been developed in Norway by Mustad for operation by large
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vessels (> 25 m). These auto-line systems include baiting machines, variable hook spacing, etc.,
and enable these vessels to fish up to 10,000 hooks per day.

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
from 1-10* m (DeAlteris 1998). 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. There are both recreational and commercial hand line fisheries in the U.S. In
fact, although this is a technologically sophisticated fishery with fish finding and navigation
electronics, it is still conducted by individual or pairs of fishermen in small boats (< 10m), so it
may be considered an artisanal fishery. Operationally, hand lines offered a high degree of
efficiency, so that the fisherman is able to feel the fish bite the bait, and then set the hook. Hand
lines can be used as a fixed or static gear or towed as a mobile gear. Hand lines are usually a
passive gear because the fisherman attracts the target, and the fish then voluntarily takes the
hook. However, in certain cases, if the hand line is equipped with a treble or ripper hook, then
the hand line becomes an active device, as the hook snags the prey. Although not typically
assoctated with bottom impacts, this gear can be fished in such as manner so as to hit bottom and
bounce or be carried by currents until retrieved.

Electric or Hydraulic Reel

Mechanized line hauling systems have been developed to allow more lines to be worked by
smaller crews. Electric or hydraulic reel systems, termed bandits, are mounted on the vessel
bulwarks. The reels have a spool around which the mainline is wound. 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. The vessel’s movement combined with the flexible arm provides a fishing
action to the line and the hooks. 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 meters deep
(Sainsbury 1996). This gear may also have the ability to contact the bottom depending upon the
method selected to fish.

HOOK AND LINE GEAR - Fishing Trips
Hand Lines/Rod and Reel

A large number of handline trips (about 163,000) were analyzed. Most trips during 1995 — 2000
were made in coastal waters from the southwestern Gulf of Maine to Delaware Bay (Figure 28).
Areas with >481 trips per 100 mi* were located north of Cape Ann and in Massachusetts Bay,
southeast of Cape Cod, in Rhode Island and Connecticut coastal waters, on the south shore of
western Long Island, in the New York Bight, and along the New Jersey coast.

Bottom Longlines

Analyzed trips for this gear type during 1995 — 2000 totaled 13,614. Bottom longline trips were
distributed in coastal waters along the central and eastern Maine coast, in shallow and deep water
of the Gulf of Maine, on Georges Bank and southeast of Cape Cod, in nearshore waters off RI,
and along the edge of the continental shelf south of Georges Bank and southern New England
(Figure 29. Longlines are not used to a significant extent in the mid-Atlantic region. The
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heaviést concentration of bottom longline trips (36 — 948 per 10 minute square) were made in a
120 mile stretch of inner shelf water running southeast from Cape Ann to the Great South
Channel.

HOOK AND LINE GEAR - Impacts and Recovery

Very little information exists on the effects of longlining on benthic habitat. The principal
components of the longline that can produce seabed effects are the anchors or ‘weights, hooks and
the mainline (ICES 2000). During submersible dives off southeast Alaska, NMFS scientists
observed the following regarding halibut longline gear (NPFMC 1992): “Setline gear often lies
slack on the seafloor and meanders considerably along the bottom. During the retrieval process,
the line sweeps the bottom for considerable distances before lifting off the bottom. It snags on
whatever objects are in its path, including rocks and corals. Smaller rocks are upended, hard
corals are broken, and soft corals appear unaffected by the passing line. Invertebrates and other
light weight objects are dislodged and pass over or under the line. Fish, notably halibut,
frequently moved the groundline numerous feet along the bottom and up into the water column
during escape runs disturbing objects in their path. This line motion was noted for distances of
50 feet or more on either side of the hooked fish”.

HOOK AND LINE GEAR - Management Implications

Text to be inserted
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MOBILE AND STATIC PELAGIC GEAR

Mid-water and pelagic gear are used to capture species that school between the sea surface and
the sea bed throughout the water column (Sainsbury 1996). Many of these gear types are
modifications of similar gears that tend the sea bottom. Although not specifically intended to
contact or interact with the sea bottom, some configurations or improper deployment of this type
of gear are capable of being towed along the bottom or hit bottom for a short period of time.
Below are the most common mid-water and pelagic gear used in waters of the Northeast region.

MID-WATER TRAWLS
MID-WATER TRAWLS - Description
Mid-Water Otter Trawl

Pelagic fishes are harvested using off-bottom or mid-water trawl nets (DeAlteris 1998). The nets
must be aimed or directed at specific concentrations of fish. Therefore, the fishermen must be
able to identify the location of fish both laterally and vertically, and to direct the pelagic trawl to
that position. Hydroacoustic instruments are used to locate both fish and the fishing gear. Sonar,
a forward searching acoustic device is initially used to locate the fish ahead of the vessel. As the
fisherman directs the vessel over the fish, the echosounder is used to verify the exact size and
depth of the school. As the fisherman is approaching fish, he is also using the net sounder, an
acoustic device on the pelagic trawl mouth, to determine the depth and vertical opening of the
trawl. By adjusting the length of the tow warp and speed of the tow vessel, the fishing depth of
the trawl mouth is adjusted to match the depth of the fish. In general, pelagic fish have a high
visual acuity and are fast swimmers, so pelagic trawls are very large and must be towed fast.
Thus, pelagic trawl vessels must be equipped with relatively more horsepower than similarly
sized demersal trawlers.

The pelagic trawl mouth is opened horizontally by high aspect otter boards, that act as foils or
wings oriented vertically in the water column. The net initially is opened vertically, by the floats
along the headrope and weights along the footrope. After stabilizing position in the water
column, water flow acting on the tapered panels of the funnel shaped net opens the net. The net
is always constructed of four panels, with a gentle taper, so as to appear as an endless tunnel to
the fish. Generally, the net employs webbing of multiple mesh sizes, the largest in the jibs and
forward bellies, reducing to smaller mesh sizes in aft bellies, and the smallest mesh size in the
cod-end, suitable for retaining the target species.

Paired Mid-Water Trawl

Large pelagic species are also harvested with a huge pelagic pair trawl towed at high speed near
the surface. The nets have meshes exceeding 10 m in length in the jibs and first belly sections,
and reduce to cod-end mesh sizes of 20 cm (DeAlteris 1998).

MID-WATER TRAWLS - Fishing Trips
Vessel trip report data for this gear type were not analyzed for this report.
MID-WATER TRAWLS - Impacts and Recovery

No available information.
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MID-WATER TRAWLS - Management Implications
Text to be inserted

SEINES
SEINES - Description
Purse Seines

The purse seine is an evolution of the ring net (DeAlteris 1998). The ring net is a single wall of
webbing that is also used to surround concentrations of pelagic fish. A discontinuous line, the
hauling rope, attached to the center bunt section of the net, is used to close the bottom of the net
after a school of fish has been circled. The ring net is usually a relatively small net (about 200 m
m length) and is typically used in fresh water fisheries. The discontinuous hauling line has been
replaced by a continuous purse line. Functionally, purse seines are used to surround a
concentration of fish, (menhaden, herring, tuna) then the purse seine is hauled in so as to close
the bottom of the net. Critical aspects of the desi gn and operation of a purse seine include:

* sufficient weight on the leadline to achieve a rapid submersion of the net.
* adequate floatation to support the webbing and leadline.
* the net must be of correct length to allow for the complete enclosure of the school of fish.

° the mesh size must neither be too big so as to allow escape or gilling of fish, and not so
small as to create excess bulk and drag.

The puretic power block developed in the early 1950s, was a significant mechanization of the
purse seine fishery. The V-shaped sheave, attached to a beam end, and powered by a hydraulic
motor, has replaced 10-20 men that used to haul in the long wings of the small seines (300 m)
used to harvest menhaden in Chesapeake Bay. The largest purse seines now used on tuna fish in
the open ocean are more than 2000 m in length and 200 m in depth. Without the power block,
these fisheries would not have developed.

Due to the large depth of the net for tuna purse seines, they have been shown to contact and
interact with the sea bottom when fishing in some shallow water locations such as Massachusetts
Bay and vicinity (NMFS Observer data, 1996). However, these interactions are unintended and
rare.

SEINES - Fishing Trips
Vessel trip report data for this gear type were not analyzed for this report.
SEINES - Impacts and Recovery
No available information.
SEINES - Management Implications
Text to be inserted
DRIFT GILL NETS
DRIFT GILL NETS - Description

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. The nets are
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designed and rigged to operate as either sink or floating nets, and are anchored or drift. The
webbing is usually monofilament nylon due to its transparency; but multifilament, synthetic or
natural fibers are also used. Drift gillnets are designed so as 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.

DRIFT GILL NETS - Fishing Trips
Vessel trip report data for this gear type were not analyzed for this report.
DRIFT GILL NETS - Impacts and Recovery
No available information.
DRIFT GILL NETS - Management Implications
Text to be inserted
PELAGIC LONGLINE GEAR
PELAGIC LONGLINE GEAR - Description

An evolution from bottom longline gear was the development of pelagic longline fishing
methods (DeAlteris 1998). The mainline is suspended at depth from buoys and dropper lines,
with the minimum depth (about 20 m), being that required to avoid entanglement by coastal
maritime traffic. The length of the mainline varies from 300 to 100 km depending on the size of
the vessel. The mainline material began as 3-strand twisted, hard-lay, tarred nylon, but has been
entirely replaced by monofilament. The line is stored on a reel equipped with a level-winder to
prevent tangles on the reels. Hooks, leaders and dropper lines are stored on small reels end to
end. If the mainline is set level at a fixed depth, then the leader length varies from 2-40 m, so as
to ensure the hooks are distnibuted over a range of depths. If a line-shooter is used to set the
mainline in a catenary shape with regard to depth, then the leaders are usually a single minimal
length, but are still distributed by depth.

PELAGIC LONGLINE GEAR - Fishing Trips
Vessel trip report data for this gear type were not analyzed for this report.
PELAGIC LONGLINE GEAR - Impacts and Recovery
No available information.
PELAGIC LONGLINE GEAR - Management Implications
Text to be inserted.
TROLL LINES
TROLL LINES - Description

Essentially, 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 accomplish 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 meters.
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TROLL LINES - Fishing Trips
No vessel trip report data were available for this gear type.
TROLL LINES - Impacts and Recovery
No available information.
TROLL LINES - Management Implications
Téxt to be iﬁsened. |
SPEARS
SPEARS - Description

A pole or shaft with a point on it can be used as a spear and a fisherman operating from shore,
floating raft, and boat would be able to capture an animal 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 hand-held, then thrown, then placed in
launching devices including cross-bows, 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.

SPEARS - Fishing Trips

No vessel trip report data were available for this gear type.
SPEARS - Impacts and Recovery

No available information.

SPEARS - Management Implications

Text 10 be inserted.
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