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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.

16



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

44



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.

45



9 REFERENCES

Able, K.W. and F P. Fahay. 1998. The first year in the life of estuarine fishes in the Middle Atlantic
Bight. Rutgers Univ. Press, New Brunswick, NJ. 400 p.

Able K. W., R. E. Matheson, W. W. Morse. M. P. Fahay, and G. Shepherd. 1990. Patterns of
summer flounder (Paralichthys dentatus) early life history in the Mid-Atlantic Bight and New Jersey
estuaries. Fish. Bull. 88(1):1-12.

Able K.W. and A.M. Muzeni. 2002. An evaluation of the impact of mobile fishing gear on tilefish
(Lopholatilus Chamaeleonticeps) habitat: Review of archived video images from submersibles. Final
report to Mid-Atlantic Fisheries Management Council. Rutgers University, Institute of Marine and
Coastal Science Marine Field Station, Tuckerton, NJ. 28 p.

Able, K.W., A.L. Studholme and J.P. Manderson. 1995b. Habitat quality in the New York/New
Jersey Harbor estuary: and evaluation of pier effects on fishes. Final report to Hudson Rivet
Foundation (New York, NY). Rutgers Univ., New Brunswick NJ and NEFSC, J. Howard
Laboratory, Highlands NJ. 85 p.

Alexander, M.S. 1981. Population response of the sequential hermaphrodite black sea bass,
Centropristis striata, to fishing. M.S. thesis, State Univ. of New York, Stony Brook. 104 p.

Allen, DM, J.Clymer III, :und 8.S. Herman. 1978. Fishes of Hereford Inlet Estuary, southern New
Jersey. Lehigh Univ. (PA) and the Wetlands Institute (Stone Harbor NJ). 138 p.

Almeida, F. 1990. Personal communication. NMFS, Woods Hole, Massachusetts.

Almeida, F.P., R.E. Castenada, R. Jesien, R.C. Greenfield, and J.M. Burnett. 1992. Proceedings of
the NEFSC/ASFMC Summer Flounder, Paralichthys dentatus, Ageing Workshop. NOAA Tech.
Memo. NMFS-F/NEC-89. 7p.

Alverson,, D.L., M.H. Freeberg, J.G. Pope, and S.A. Murawski, 1994, A global assessment of
fisheries bycatch and discards. FAO Fish. Tech. Pap. 339:1-233.

Anderson, W.W. and J.W. Gehringer. 1965. Biological-statistical census of the species entering
fisheries in the Cape Canaveral Area. U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish. 514. 79 p.

Applegate, A., S. Cadrin, J. Hoenig, C. Moore, S. Murawski, and E. Pikitch. 1998. Evaluation of

existing overfishing definitions and recommendations for new overfishing definitions to comply with the
Sustainable Fisheries Act. Overfishing Definition Review Panel Final Report. 179. p.

46



Amtz, W., E. Rachor, and S. Kuhne. 1994, Mid- and long-term effects of bottom trawling on the
benthic fauna of the German Bight. p. 59-74. NIOZ Rapport 1994-11, Netherlands Institute of
Fisheries Research, Texel.

Asakawa, T. 1998. Personal communication. American Embassy Tokyo Commercial Section,
Tokyo, Japan.

Atlantic States Marine Fisheries Commission (ASMFC). 2000. Evaluating Fishing Gear Impacts to
Submerged Aquatic Vegetation and Determining Mitigation Strategies. ASMFC Habitat Management
Series #5. Prepared by: C.D. Stephan, R. Peuser, and M.S. Fonseca.

Austen, D.J., P.B. Bayley and B.W. Menzel. 1994. Importance of the guild concept to fisheries
research and management. Fisheries (AFS) 19(6):12-20.

Auster, P.J. and R.W. Langton. 1998. The Indirect of Fishing.

Auster, P.J., C.A. Griswold, M.J. Youngbluth, and T.G. Bailey. 1992. Aggregations of myctophid
fishes with other pelagic fauna. Env. Biol. Fish. 35:133-139.

Auster, P.J., R.J. Malatesta, R.W. Langton, L. Watling, P.C. Valentine, C.L.S. Donaldson, E.W.
Langton, A.N. Shepard and 1.G. Babb. 1996. The impacts of mobile fishing gear on seafloor habitats
in the Gulf of Maine (Northwest Atlantic): implications for conservation of fish populations. Reviews in

Fisheries Science 4(2):185-202.

Baird, S.F. 1873. Report on the condition of the sea fisheries of the south coast of New England.
Rep. Comm. Fish and Fish . 1871-72, Pt. 1. 228-235.

Barlow, J., and P. J. Clapham. 1997. A new birth-interval approach to estimating demographic
parameters of humpback whales. Ecology, 78:535-546.

Beebe, W. and J. Tee-Van 1933. Field book of the shore fishes of Bermuda. Putnam, NY. 337 p.

Berg, D.L. and J.S. Levinton. 1985. The biology of the Hudson-Raritan Estuary, with emphasis on
fishes. NOAA Tech. Mem. NOS OMA 16. 170 p.

Bergman, M.J.N. and M. Hup. 1992. Direct effects of beamtrawling on macrofauna in a sandy
sediment in the southern North Sea. ICES J. mar. Sci. 49:5-11.

Bergmann, C. 1994. Personal communication. Axelsson & Johnson Fish company, Cape May, N.J.

47



Beukema, J.J. 1995. Long-term effects of mechanical harvesting of lugworms Arenicola marina on
the zoobenthic community of a tidal flat in the Wadden Sea. Netherlands J. Sea Res. 33:219-227.

Berrien, P. and J. Sibunka. In press. Distribution patterns of fish eggs in the United States northeast
continental shelf ecosystem, 1977-1987. NOAA Technical Report NMFS.

Bigelow, H.B. and W.C. Schroeder. 1953. Fishes of the Gulf of Maine. US Fish Wildl. Serv. Fish.
Bull. 53(74):577 p.

Bisbal, G.A. and D.A. Bengtson. 1995a. Effects of delayed feeding on survival and growth of summer
flounder Paralichthys dentatus larvae. Mar. Ecol. Prog. Ser. 121:301-306.

Bisbal, G.A. and D.A. Bengtson. 1995b. Development of the digestive tract in larval summer flounder.
J. Fish. Biol. 47:277-291.

Bisbal, G.A. and D.A. Bengtson. 1995c¢. Description of the starving condition in summer flounder,
Paralichthys dentatus, early life history stages. Fish. Bull. 93:217-230.

Blaylock, R.A., J.W. Hain, L.J. Hansen, D.L. Palka, and G.T. Waring. 1995. U.S. Atlantic and Gulf of
Mexico Marine Mammal Stock Assessments. NOAA Tech. Mem. NMFS, SEFSC-363.

Boehlert, G.W. and B.C. Mundy. 1988. Roles of behavioral and physical factors in larval and juvenile
recruitment in estuarine nursery areas. Armer. Fish. Soc. Symp. 3:51-67.

Bowen, B.W. and J.C. Avise. 1990. Genetic structure of Atlantic and Gulf of Mexico populations of
sea bass, menhaden, and sturgeon: influence of zoogeographic factors and life-history patterns. Mar.
Biol. 107:371-381.

Bowman, R.E., T.R. Azarovitz, E.S. Howard and B.P. Hayden. 1987. Food and distribution of
juveniles of seventeen northwest Atlantic fish species, 1973-1976. NOAA Tech. Memo. NMFS-
F/NEC-45. 57 p.

Bowman, R.E., R.O. Maurer and J.A. Murphy. 1976. Stomach contents of twenty-nine species from
five regions in the northwest Atlantic -- data report. NEFSC (Woods Hole Massachusetts) Lab. Ref,
No. 76-10. 37 p.

Bradstock, M. and D. Gordon. 1983. Coral-like bryozoan growths in Tasman Bay, and their

protection to conserve commercial fish stocks. New Zealand Journal of Marine and Freshwater
Research 17:159-163.

48



Breder, C.M. Jr. 1932. A record of Sarda velox-and notes on other Block Island Sound fishes.
Copeia 1932(1):31-32,

Breder, C.M. Jr. and D.E. Rosen. 1966. Modes of reproduction in fish. Natural History Press,
Garden City NY. 941 p.

Breder, C.M., Jr. 1922. The fishes of Sandy Hook Bay.: Zoologica 11(15):330-351.

Bridger, J.P. 1970. Some effects if the passage of a trawl over the seabed. ICES C.M. 1970/B:10
Gear and Behavior Committee. 8p.

Bridger, J.P. 1972. Some observations on the penetration into the sea bed of tickler chains on a beam
trawl. ICES C.M. 1972/B:7. 9p.

Briggs, P.T. 1968. The sport fisheries for scup in the inshore waters of Long Island, N.Y. Fish and
Game J. 15:165-85.

Briggs, J.C. 1958. A list of Florida fishes and their distribution. Bull. Fla. St. Mus. 2:223-318.

Brown, R.A. 1989. Bottom trawling on Strangford Lough:problems and policies. Proceedings
reprints, Distress Signals, signals from the environment in policy and decision making, May 31-June 2,
1989 Rotterdam, Netherlands. 11p.

Brown, S.K. R. Mahon, K.C.T. Zwanenburg, K.R. Byji, L.W. Claflin, R.N. O'Boyle, B. Atkinson, M.
Sinclair, G. Howell, and M.E. Monaco. 1996. East coast of North America groundfish: Initial
explorations of biogeography and species assemblages. Silver Spring, MD: National Oceanic and
Atmospheric Administration, and Dartmouth, NS: Department of Fisheries and Oceans, 111 p.

Brylinsky, M., J. Gibson, and D.C. Gordon Jre. 1994. Impacts of flounder trawls on the intertidal
habitat and community of the Minas Basin, Bay of Fundy. Can. J. Fish. Aquat. Sci. 51:650-661.

Buckley, L.J. and D.W. Dillmann. 1982. Nitrogen utilization by larval summer flounder, Paralichthys
dentatus (Linnaeus). J. Exp. Mar. Biol. Ecol. 59:243-256.

Burke, J.S. 1991. Influence of abiotic factors and feeding on habitat selection of summer and southern
flounder during colonization of nursery grounds. Ph.D. dissertation, N.C. State Univ., Raleigh, N.C. 97

p.

Burke, J.S. 1995. Role of feeding and prey distribution of summer and southern flounder in selection of
estuarine nursery habitats. J. Fish Biol. 47:355-366.

49



Burke, J.S., J.M. Miller, and D.E. Hoss. 1991. Immigration and settlement pattern of Paralichthys
dentatus and P. lethostigma in an estuarine nursery ground, North Carolina, U.S.A. Neth. J. Sea Res.
27:393-405,

Byme, C.J. and T.R. Azarovitz. 1982. Summer flounder. In Fish distribution (M.D. Grosslein and T.R.
Azarovitz, eds.), p. 109-113. MESA New York Bight Monograph 15. N.Y. Sea Grant Inst., Albany,
N.Y.

Caddy, J.F. 1973. Underwater observations on tracks of dredges and trawls and some effects of
dredging n a scallop ground. J. Fish. Bd. Can. 30:173-180.

Campbell, M.J., J.A. Pentilla, and F.E. Nichy. Unpublished manuscript. Growth of scup (Stenotomus
chrysops). NMES, NEFSC. Lab. Ref. Doc.

Carr, A.F. 1963. Panspecific convergence in Lepidochelys kempii. Ergebn. Biol., 26:298-303.

Carr, H.A. and H. Miliken. 1998. Conservation engineering: Options to minimize fishing’s impacts to
the sea floor. Pp. 100-103 in E.M. Dorsey and J. Pederson, Editors. Effects of Fishing Gear to the

sea floor. of New England. Conservation Law Foundation. Boston, Massachusetts. 160 pp.

Carlson, J.K. 1991. Trophic relationships among demersal fishes off New Haven Harbor (New
Haven, CT) with special emphasis on winter flounder (Pseudopleuronectes americanus). M.S.

Thesis, South Conn. Univ., New Haven, CT. 71 p.

Caruso, P.G. 1995. The biology and fisheries of black sea bass (Centropristis striata) in
Massachusetts waters. M.S. thesis, Univ. Rhode Island, Kingston, Rhode Island. 117 p.

Chang, S. 1990. Seasonal distribution patterns of commercial landings of 45 species off the
northeastern United States during 1977-88. NOAA Tech. Memo. NMFS-F/NEC-78. 130 p.

Chesapeake Bay Program. 1996. Chesapeake Bay and Atlantic Coast black sea bass fishery
management plan. US EPA Rept 903-R-96-009 (CBP/TRS 151a/96). 57 p.

Clark, C.W. 1995. Application of U.S. Navy underwater hydrophone arrays for scientific research on
whales. Rep. Int. Whal. Commn. 45:210-212.

Clayton, G., C, Cole, S. Murawski, and J. Parrish. 1978. Common marine fishes of coastal
Massachusetts. Contrib. 54, Mass. Coop. Fish. Res. Unit., U. Mass., Amherst. 231 p.

50



Collie; I.S., G.A. Bscanercand L. Hunke and P.C. Valentine. 1996. Scallop dredging on Georges
Bank: photographic evaluation of effects on benthic fauna. ICES C.M. 1996/Mini:9.
14 p.

Collie, J.S., G.A. Escanero and P.C. Valentine, 1997. Effects of bottom fishing on the benthic
megafauna of Georges bank. Mar. Ecol. Prog. Ser. 155:159-172.

Colvocoresses, J.A. and J.A. Musick. 1979. Section II: NMFS ground fish survey. In Historical
community structure analysis of finfishes, p. 45-78. Virginia Inst. Mar. Sci. Spec. Rep. Applied Mar.
Sci. Ocean Eng. No 198.

Colvocoresses, J.A. and J.A. Musick. 1984. Species associations and community composition of
Middle Atlantic Bight continental shelf demersal fishes. Fish. Bull. 82:295-313.

Crecco, V.A., G.C. Maltezos and P.T. Howell. 1981. Populations dynamics and stock assessment of
the scup, Stenotomus chrysops from New England waters. Final Report, Project No. 3-328-R. 62 p.

Croker, R.A. 1965. Planktonic fish eggs and larvae of Sandy Hook Estuary. Ches. Sci. 6:92-95.

Crouse, D.T., L.B. Crowder, H. Caswell. 1987. A stage based population model for loggerhead sea
turtles and implications for conservation. Ecology 68(5):1412-1423.

Crutchfield, J.A. 1986. Pacific coast trawl vessels: depreciation, maintenance, costs and capital
values. NOAA, NMFS, SWC Adm. Rep. LI-86-03C.

Cupka, D.M., R.K. Diaz and J. Tucker. 1973. Aspects of the fishery for and biology of Centropristis
striata in South Carolina waters. SC Dept. Wildl. Resour. Annu. Rept. Proj. 2-138-R01. 64 p.

Currie, D.R. and G.D. Parry. 1994. The impact of scallop dredging on a soft sediment community
using multivariate techniques. Mem. Queensl. Mus. 36:316-326.

Currie, D.R. and G.D. Parry. 1996. Effects of scallop dredging on a soft sediment community: a large-
scale experimental study. Mar. Ecol. Prog, Ser. 134:131-150,

Cushing. D.H. 1981. Fisheries biology. A study in population dynamics. 2nd. ed. Univ. of Wisconsin
Press, Madison, W1. 295 p.

Dadswell, M.J. 1979. Biology and population characteristics of the shortnose sturgeon, Acipenser
brevirostrum, LeSueur 1818 (Osteichthyes: Acipenseridae), in the Saint John River Estuary, New
Brunswick, Canada. Can. J. Zool. 57:2186-2210.

51



DeAlterts, J.T. and D.M. Riefsteck. 1993. Escapement and survival of fish from the codend of a
demersal trawl. ICES Mar. Sci. Symp. 196:128-131.

De Groot, S.J. 1984. The impact of bottom trawling on benthic fauna of the North Sea. Ocean
Management 9:177-190.

Dery, L.M. Summer flounder, Paralichthys dentatus. In: Almeida, F.P. and T.F. Shechan, eds. Age
determination for Northwest Atlantic species. http://www.whoi.edu/fbi/age-man.html (February 1997).

Dery, L.M. and J.P. Mayo. 1988. Black sea bass Centropristis striata. In: Pentilla, J. and L.M.
Dery. eds. Age determination methods for northwest Atlantic species. p. 59-61. NOAA Tech. Rept.
NMES 72.

DeWitt, H.H., P.A. Grecay, J.S. Hacunda, B.P. Lindsay, R.F. Shaw, and D.W. Townsend. 1981. An
addition to the fish fauna of the Gulf of Maine with records of rare species. Proc. Biol. Soc. Wash.
94:669-674.

Deubler, E.E. Jr. and W.E. Fahay. 1958. A reversed ambicolorate summer flounder, Paralichthys
dentatus. Copela 1958:55.

Edwards, R.L., R. Livingstone and P. Hamer. 1962. Winter water temperatures and annotated list of
fishes-Nantucket Shoals to Cape Hatteras. US FWS SSRF-397.

Eklund, A-M. and T.E. Targett. 1990. Reproductive seasonality of fishes inhabiting hard bottom areas
of the Middle Atlantic Bight. Copeia 1990(4):1180-1184.

Eldridge, P.J. 1962. Observations on the winter trawl fishery for summer flounder, Paralichthys
dentatus. M.A. Thesis, College of William and Mary. 58 p.

Eleftheriou, A. and M.R. Robertson. 1992. The effects of experimental scallop dredging on the fauna
and physical environment of a shallow sandy community. Netherlands J. Sea Res. 30:289-299.

Engel, J. and R. Kvitek. MS1997. Bottom trawling: impact interpretation a matter of perspective.
Submitted to Conservation Biology.

Eno, N.C., D.S. MacDonald and S.C. Amos. 1996. A study on the effects of fish (crustacea/mollusc)
traps on benthic habitats and species. Final Report to the European Commission.

52



-Bsser, S.C. 1982. Long-term changes in some finfishes of the Hudson-Raritan Estuary. In:  Mayer,
G.F. ed. p 299-314. Ecological stress and the New York Bight: Science and management. Estuar.
Res. Fed., Columbia SC.

Fahay, M.P. 1983, Guide to the early stages of marine fishes occurring in the western North Atlantic
Ocean, Cape Hatteras to the southern Scotian Shelf. J. Northw. Atl. Fish. Sci. 4:1-423.

Feigenbaum, D., M. Bushing, J. Woodward and A. Friedlander. 1989. Artificial reefs in Chesapeake
Bay and nearby coastal waters. Bull. Mar. Sci. 44:734-742.

Festa, P.J. 1979. The fish forage base of the Little Egg Harbor estuary. N.J. Dept. Env. Prot., Div.
Fish., Game and Shellfish., Bur, Fish, Nacote Creek Res. Stat., Tech. Rep. 24M. 271 p.

Finlayson, A.C. and B.J. McCay. 1994. Social and economic impacts of the draft management plans
for black sea bass and scup. Report to the MAFMC. Dept. of Human Ecology, Rutgers Univ., New
Brunswick, N.J. 79 p.

Finkelstein, S.L. 1969. Age at maturity of scup from New York waters. N.Y. Fish and Game Jour.
16:224-37.

Finkelstein, S.L. 1971. Migration, rate of exploitation and mortality of scup from inshore waters of
eastern Long Island. NY Fish and Game J. 18:97-111.

Fogarty, M.J. 1981. Review and assessment of the summer flounder (Paralichthys dentatus) ﬁshery n
the northwest Atlantic. NOAA. NMFS Woods Hole Lab. Ref. Doc. No. 81-25. 54 p.

Fogarty, M.J., G. Delaney, J.W. Gillikin, J.C. Poole, D.E. Ralph, P.G. Scarlett, R.W. Smith, and S.J.
Wilk. 1983. Stock discrimination of summer flounder (Paralichthys dentatus) in the Middle and South
Atlantic Bight: results of a workshop. NOAA Tech. Mem. NMFS-F/NEC-18. 14 p.

Freese, L., J. Hicfetz, B. Wing, and P. Auster. In prep. The impacts of trawling on seafloor habitat in
the Gulf of Alaska: I. Changes in habitat structure and associated invertebrate taxa.

Fritz, R.L. 1965. Autumn distribution of groundfish in the Gulf of Maine and adjacent waters, 1955-
1961. Am. Geol. Soc. Ser. Atlas, Mar. Environ. Folio 10:1-48.

Gabriel, W.L. 1989. Persistence in northwestern demersal fish assemblages. Northwest Atl. Fish.
Organ. Sci. Counc. Res. Doc. 89/77. 17 p.

53



Gabriel, W.L. 1992. Persistence of demersal fish assemblages between Cape Hatteras and Nova
Scotia, northwest Atlantic. J. NW Atl. Fish. Sci. 14:29-46,

Gabnel, W. L. 1995. Scup. In: Status of the fishery resources off the northeastern United States for
1994. p 84-85. NOAA Tech. Memo. NMFS-NE-108.

Gaspar, M.B., C.A. Richardson and C.C. Monteiro. 1994. The effects of dredging on shell formation
in the razor clam Ensis siligua from Barrinha, Southern Portugal. J. mar. biol. Ass. U.K. 74:927-938.

Gates, J. 1985. Personal communication. University of Rhode Island, Kingston, RI.

Georgianna, D.L., A. Cass, P. Amaral, K. Brough, and E. Eastwood. 1998. The cost of hook fishing
for groundfish in Northeastern United States. University of Massachusetts Dartmouth, N. Dartmouth,
Cooperative Marine Education and Research Program.

Georgianna, D.L. and J. Dirlam. 1982. Industrial structure and cost of fresh Atlantic groundfish
processing.

Georgianna, D.L. and W. Hogan. 1986. Production costs in Atlantic fresh fish processing. Mar. Res.
Econ. 2(3):275-292.

Gibbs, P.J., A.J. Collins and L.C. Collett. 1980. Effect of otter prawn trawling on the macrobenthos of
a sandy substratum in a New South Wales estuary. Aust. J. Mar, Freshwater Res. 31:509-516.

Gilbert, C.R. 1986. Species profiles: life histories and environmental requirements of coastal fishes and
invertebrates (south Florida) southern, gulf, and summer flounders. Biol. Rep. 82 (11,54), U.S. Fish
Wildl. Serv. 24 pp.

Ginsburg, 1. 1952. Flounders of the genus Paralichthys and related genera in American waters. U.S.
Fish Wildl. Serv. Fish. Bull. 52:267-351.

Goode, G.B. 1884. Natural history of useful aquatic animals. Fish and Fish. Industries U.S. Sect.
1:386-93.

Gray, C.L. 1990. Scup (Stenotomus chrysops) species profile. Rhode Island Dept Environ. Manag.,
Div. Fish. Wildl., Mar. Fish. Sect. 38 p.

Grimes, C.B., K.W. Able, R.S. Jones, D.C. Twichell, and S.C. Turner. 1987. Studies on tilefish

fishery, biology, ecology and bioerosion on the Middle Atlantic and Southern New England continental
shelf. NOAA Symp. Ser. Undersea Res. 2(2):49-69.

54



Griswold, C.A. and T.W, McKenney. 1984. Larval development of the scup, Stenotomus chrysops
(Pisces:Sparidae). Fish. Bull. 82(1):77-84.

Grosslein, M.D. and T.R. Azarovitz. 1982. Fish distribution. MESA New York Bight Atlas
Monograph 15, N.Y. Sea Grant Inst., Albany, N.Y. 182 p.

Grover; J.J. 1998. Feeding habits of pelagic summer flounder, (Paralichthys dentatus), larvae in
oceanic and estuarine habitats. Fish. Bull. 96:248-257.

Gudger, E.W. 1935. Two partially ambicolorate flatfishes. Amer. Mus. Nat. Hist. 1935 (768):128.

Gudger, E.-W. 1936. Reversed, almost ambicolorate summer flounder Paralichthys dentatus. Amer.
Mus. Nat. Hist. 1936 (896). 125.

Guillén, J.E., A.A. Ramos, L.Martinez and J. Sanchez Lizaso. 1994. Antitrawling reefs and the ‘
protection of Posidonia oceanica (L.) Delile Meadows in the western Mediterranean Sea: Demand
and aims. Bull. Mar. Sci. 55(2-3):645-650.

Gutherz, E.J. 1967. Field guide to the flatfishes of the family Bothidae in the western North Atlantic.
U.S. Fish Wildl. Serv. Circ. 263. 47 p.

Hain, J.H.W., M.J. Ratnaswamy, R.D. Kenney, and H.E. Winn. 1992. The fin whale,
Balaenopteraphysalus, in waters of the northeastern United States continental shelf. Rep. Int. Whal.
Comm. 42: 653-669.

Hall, S.J. 1994. Physical disturbance and marine benthic communities: life in unconsolidated sediments.
Oceanography and Marine Biology: An Annual review 32:179-239.

Hamer, P.E. 1970. Studies of the scup, Stenotomus chrysops, in the Middle Atlantic Bight. N.J.
Div. Fish, Game and Shellfish, Misc. Rep. No. 5M, 14 p.

Hamer, P.E. 1979. Studies of the scup, Stenotomus chrysops, in the Middle Atlantic Bight. N.J. Div.
Fish, Game, and Shellfish. Misc. Rept. 18M. 67 p.

Hartman, K.J. and S.B. Brandt. 1995. Trophic resource partitioning, diets, and growth of sympatric
estuarine predators. Trans. Amer. Fish. Soc. 124:520-537.

Henderson, E.M. 1979. Summer flounder (Paralichthys dentatus) in the northwest Atlantic. NOAA.
NMFS Woods Hole Lab. Ref. No. 79-31, 13 p.

55



Herman, S.S. 1963. Planktonic eggs and larvae of Narragansett Bay. Limno. Oceanogr. 8:103-109.

Hicks, R., D. Holland, J. Kirkley, and L. Strand. 2001. Economic impacts and protecting essential fish
habitat: Amendment 13 to the Summer Flounder, Scup, and Black Sea Bass Fishery Management
Plan.

Hicks, R., S. Steinback, A. Gautam, and E. Thunberg. 1999. Volume II. The economic value of
New England and Mid-Atlantic sportfishing in 1994. U.S. Department of Commerce, NOAA
Technical Memorandum NMFS-F/SPO-38.

Hildebrand, S.F. and L.E. Cable. 1930. Development and life history of fourteen teleostean fishes at
Beaufort, N.C. Bull. U.S. Bur. Fish. 46:383-488.

Hildebrand, S.F. and W.C. Schroeder. 1928. Fishes of Chesapeake Bay. U.S. Bur. Fish. Bull.
43:1-388.

Hoenig, J.M. 1982. Estimating mortality rate from the maximum observed age. Council Meeting,
1982, of the International Council for the Exploration of the Sea (Copenhagen (Denmark)), Int. Counc.
for the Exploration of the Sea, ICES, Copenhagen, Denmark, 8 pp.

Hoff, F.H. 1970. Artificial spawning of the black sea bass Centropristis striata melanus Ginsberg,
aided by chorionic gonadotrophic hormones. Fl. Dept. Nat. Resour. Mar. Res. Lab., Spec. Sci. Rept.
25. 17 p.

Holme, N.A. 1983. Fluctuations in the benthos of the western English Channel. Oceanol. Acta,
Procedings 17™ European Maine Biology Symposium, Brest, France, 27 Set.-1 Oct., 1982, pp.121-
124,

Howell, P. 1990. Stock assessment of scup. In: Report of the 11th Northeast Regional Stock
Assessment Workshop (11th SAW). Stock Assessment Review Committee (SARC), Consensus
Summary of Assessments. NEFSC, Lab. Ref. Doc. No. 90-07.

Howell, P.T. and D.G. Simpson. 1985. A study of marine recreational fisheries in Connecticut.
March 1, 1981-February 28, 1984. CTDEP, Fed. Aid to Sportsfish Restoration F54R, Final Report
pp. 3-60.

Hu, T. W. 1985. Analysis of seafood consumption in the US: 1970, 1974, 1978, 1980. Grant No.
NAS2AA-H-0053. NMFS. 95 p.

56



Hu, T., D. R. Whitaker and D.L. Kalireider. 1983. The New England groundfish industry: an
economic profile for policy and regulatory analysts. NOAA, NMFS. SK project. 70 p.

Hussakof, L. 1914. On two ambicolorate specimens of summer flounder (Paralichthys dentatus) with
an explanation of ambicoloration. Bull. Amer. Mus. Nat. Hist. 1914 (33):95-100.

Jeffries, H.P. and M. Terceiro. 1985. Cycle of changing abundances in the fishes of the Narragansett
Bay area. Mar. Ecol. Prog. Ser. 25:239-244.

Jensen, A.C. and R.L. Fritz. 1960. Observations on the stomach contents of silver hake. Trans.
Amer. Fish. Soc. 89:239-240.

Jensen, A.C. and R.L. Fritz. 1960. Observations on the stomach contents of silver hake. Trans.
Amer. Fish. Soc. 89: 239-240.

Johns, D.M., and W.H. Howell. 1980. Yolk utiliztation in summer flounder (Paralichthys dentatus)
embryos and larvae reared at two temperatures. Mar. Ecol. Prog. Ser. 2:1-8.

Johns, D.M., W.H. Howell, and G. Klein-Macphee. 1981. Yolk utilization in summer flounder
(Paralichthys dentatus) larvae at constant and cyclic temperatures. Mar. Biol. 63:301-308.

Jones, W.J. and J.M. Quattro. 1999. Genetic structure of summer flounder (Paralichthys dentatus)
populations north and south of Cape Hatteras. Marine Biology 133:129-135.

June, F.C. and J.W. Reintjes. 1957. Survey of the ocean fisheries off Delaware. US Dept Inter.
FWS, SSR-Fisheries 222. 56 p.

Kaiser, M. 1996. Starfish damage as an indicator of trawling intensity. Mar. Ecol. Prog. Ser.
134:303-307.

Kaiser, M.J. and B.E. Spencer. 1994. Fish scavenging behavior in recently trawled areas. Mar. Eol.
Prog. Ser. 112:41-49,

Kaiser, M.J. and B.E. Spencer. 1995. Survival of by-catch from a beam trawl. Mar. Ecol. Prog. Ser.
126:31-38.

Kaiser, M.J. and B.E. Spencer. 1996a. The effects of beam-trawl disturbance on infaunal communities
in different habitats. J. Animal Ecol. 65:348-358.

57



Kaiser, M.J., D.B. Edwards and B.E. Spencer. 1996. Infaunal community changes as a result of
commercial clam cultivation and harvesting. Aquat. Living Resour. 9:57-63.

Kaiser, M.J., K. Cheney, F.E. Spencer, D.B. Edwards, K. Radford. 1997. Implications of bottom
trawling for biogenic structures and their importance in seabed assemblages. Fisheries Research
(submitted).

Katona, S.K., and J.A. Beard. 1990. Population size, migrations, and feeding aggregations of the
humpback whale (Megaptera novaeangliae) in the Western North Atlantic Ocean. Rep. Int. Whal.
Comm., Special Issue 12:295-306.

Keefe, M. and K.W. Able. 1994, Contributions of abiotic and biotic factors to settlement in summer
flounder, Paralichthys dentatus. Copeia 1994(2):458-465.

Kendall, AW, Jr. 1977. Biological and fisheries data on black sea bass, Centropristis striata
(Linnacus). NMFS Tech, Ser. Rept No.7. 29 p.

Kendall, AW, Jr. 1972. Description of black sea bass, Centropristis striata, (Linnaeus), larvae and
their occurrence north of Cape Lookout, North Carolina. Fish. Bull. US 70:1243-1259.

Kendall, A'W. 1973. Scup. In: Pacheco, A.L. ed. Proc. Workshop on egg, larval, and juvenile
stages of fish in Atlantic Coast estuaries. p 258, NMFS, Mid-Atlantic Coastal Fisheries Center, Tech.
Rept. 1.

Kessler, M. and R. Wicklund. 1966. An observation on dormant scup {porgy). Underwater Nat.
4(1):33.

Kimmel, J.J. 1973. Food and feeding of fishes from Magothy Bay, Va. M.S. thesis, Old Dominion
Univ., Williamsburg, VA. 190 p.

Knowlton, A.R., S.D. Kraus, and R.D. Kenney. 1994. Reproduction in North Atlantic right whales
(Eubalaena glacialis). Can. J. Zool. 72:1297-1305.

Kolek, D. 1990. Homing of black sea bass, Centropristis striata, in Nantucket Sound with
comments on seasonal distribution, growth rates, and fisheries of the species. Massachusetts Div. Mar.

Fish. (50A Portside Dr., Pocassett Massachusetts). 12 p.

Kuntz, A. and L. Radcliffe. 1918. Notes on the embryology and larval development of twelve
teleostean fishes. Fish. Bull. 35:87-134.

58



“TX

Lallemand, P. .M. Gates, J. Dirlam, and J-H. Cho. 1999. The costs of large trawlers in the
Northeast. Department of Environmental Natural Resource Economics and The University of Rhode
Island, Kingston, Cooperative Marine Education and Research Program (CMER).

Lallemand, P. J.M. Gates, J. Dirlam, and J-H. Cho. 1998. The costs of small trawlers in the
Northeast. Department of Environmental Natural Resource Economics and The University of Rhode
Island, Kingston; Cooperative Marine Education and Research Program (CMER).

Lascara, J. 1981. Fish predator-prey interactions in areas of eelgrass (Zostera marina). M.S. thesis,
Coll. William and Mary, Williamsburg, VA. 81 p.

Lavenda, N. 1949. Sexual differences and normal protogynous hermaphroditism in the Atlantic sea
bass, Centropristis striata. Copeia 1949 (3):185-194.

Linton, E. 1901. Fish parasites collected at Woods Hole in 1898. Bull. U.S. Fish Comm. (1899). 19:
267-304.

Logan, P. 1986. Personal communication. NMFS, Woods Hole, MA.

Lutcavage, M. and J.A. Musick. 1985. Aspects of the biology of sea turtles in Virginia. Copeia
1985(2):449-456.

Lux, F.E. and L.R. Porter. 1966. Length-weight relation of the summer flounder, Paralichthys
dentatus (Linnaeus). US Fish and Wildlf. Serv. Spec. Sci. Rep. Fish. 531. 5 p.

Mack, R.G., Jr. and R.E. Bowman. 1983. Food and feeding of black sea bass (Centropristis
striata). NMFS, NEFSC, Woods Hole Lab. Refer. Doc. No.83-45.

MacPhee, G. 1975. Synopsis of biological data on the summer flounder, Paralichthys dentatus
(Linnaeus), unpublished manuscript. US EPA. Narragansett, Rhode Island. 62 p.

Magorrian, B.H. 1995. The impact of commercial trawling on the benthos of Strangford Lough.
Ph.D. dissertation. The Queen’s University of Belfast, Northern Ireland.

Mabhoney, J.B., F.H. Midlige and D.G. Deuel. 1975. A fin rot disease of marine and euryhaline fishes
in the New York Bight. Trans. Amer. Fish. Soc. 102:595-605.

Malloy, K.D. and T.E. Targett. 1994b. The use of RNA:DNA ratios to predict growth limitation of

juvenile summer flounder (Paralichthys dentatus) from Delaware and North Carolina estuaries. Mar.
Biol. 118:367-375.

59



Manooch, C.S. TI1. 1984. Fishes of the southeastern United States. North Carolina State Mus. Nat.
Hist., Raleigh. 362 p.

Maurer, R.O and R.E. Bowman. 1975. Food habits of marine fishes of the northwest Atlantic -- data
report. NEFSC (Woods Hole Massachusetts) Lab. Ref. No. 75-3. 90 p.

Mayo, R.K. 1982. An assessment of the scup, Stenotomus chrysops (L.), populations in the southern
New England and Mid-Atlantic regions. NMFS, NEFSC, Woods Hole Lab. Ref. Doc. No. §6-14,
59 p.

McCauley, J. 1994. Personal communication. Point Judith Fishermen’s Co-op., Narragansett, RI.

McCay, B. and M. Cieri. 2000. Fishing Ports of the Mid-Atlantic. Department of Human Ecology,
Cook College, Rutgers the State University, New Brunswick, NJ. Prepared for Mid-Atlantic Fishery
Management Council, Dover, DE.

Mercer, L.P. 1978. The reproductive biology and population dynamics of black sea bass,
Centropristis striata). Ph.D. dissertation. Coll. William and Mary, Williamsburg, VA. 196 p.

Merriman, D and R.C. Sclar. 1952. The pelagic fish eggs and larvae of Block Island Sound. Bull. Bing.
Oceanogr. Coll. 13:165-219.

Merson, R.R., C.S. Casey, B. Soffientino, C. Martinez, M. Chandlee, and J.L. Scpecker. In Press.
Oocyte Development in summer flounder (Paralichthys dentatus): seasonal changes and steroid
correlates. J. Fish. Biol.

Meyer T L., R.A. Cooper and K.J. Pecci, 1981. The performance and environmental effects of a
hydraulic clam dredge. Mar. Fish. Rev. 43(9):14-22.

Michelman, M.S. 1988. The biology of juvenile scup (Stenotomus chrysops (L.)) in Narragansett Bay,
R.I.: food habits, metabolic rates and growth rate. M.S. thesis, URI Kingston. 106 p.

Mid-Atlantic Fishery Management Council (MAFMC). 1996. 2000. Tilefish Fishery Management
Plan. Dover, DE. 443 p. + append.

. 1998. Amendment 12 to the summer flounder fishery management plan: fishery
management plan and draft environmental impact statement for the black sea bass fishery. Dover, DE.

. 1996a. Fishery management plan and draft environmental statement for the scup fishery
(Amendment 8 to the summer flounder fishery management plan). Dover DE.

60



1996b. Amendment 9 to the summer flounder fishery management plan: fishery
management plan and draft environmentalmpact statement for the black sea bass fishery. Dover, DE.
152 p. + append.

. 1993. Amendment 2, Volume I to the summer flounder fishery management plan.
Dover, DE.

Mid-Atlantic Regional Marine Research Program (MARMPP). 1994. Mid-Atlantic Research Plan.
University of MD. College Park, MD. 163 p.

Miliken, H. 2001. Personal communication. NMFS, Woodshole, MA.

Miller, R.J. 1959. A review of the sea basses of the genus Ceniropristis (Serranidae). Tulane Stud.
Zool. 7(2):35-68.

Morse, W.W. 1982. Scup. In: Grosslein, M.D. and T.R. Azarovitz. eds. Fish distribution. p §9-91.
MESA New York Bight Atlas Monograph 15, NY Sea Grant Instit., Albany NY.

Morse, W.W. 1981. Reproduction of the summer flounder, Paralichthys dentatus (L.). J. Fish Biol.
19:189-203.

Morse, W.W. 1978. Biological and fisheries data on scup, Stenotomus chrysops (Linnaeus). Sandy
Hook Lab. Tech. Rept No. 14 (NEFSC). 41 p.

Murawski S.A. and F.M. Serchuk, 1989. Environmental effects of offshore dredge fisheries for
bivalves. ICES 1989 Statutory Meeting The Hague Netherlands. 12p. 7 figs.

Musick, J. 1990. Personal communication. VIMS, Gloucester Point, VA.
Musick, J.A. and L.P. Mercer. 1977. Seasonal distribution of black sea bass, Centropristis striata, in
the Mid-Atlantic Bight with comments on the ecology and fisheries of the species. Trans. Am. Fish.

Soc. 106:12-25,

.2002. Annual Report to Congress on the Status of U.S. Fisheries - 2001, U.S.
Dept. commerce, NOAA, Natl. Mar. Fish. Serv., Silver Spring, MD, 142 p.

. 2001 Draft. The effects of fishing on marine habitats of the Northeastern

United States. A review of fishing gear utilized within the Northeast Region and its potential impacts on
marine habitats. National Marine Fisheries Service, Northeast Regional Office, Gloucester, MA and

the Northeast Fisheries Science Center, Highlands, NJ. September 2001.

61



. 2000. Guidelines for Economic Analysis of Fishery Management Actions.
NMFS, Office of Sustainable Fisheries, Silver Spring, MD.

. 1998. Endangered Species Act Section 7 consultation, biological opinion, and
conference. Consultation in accordance with Section 7(a) of the Endangered Species Act Regarding
the Federal Monkfish Fishery. National Marine Fisheries Service, Northeast Regional Office,
Gloucester, MA. December 21, 1998,

. 1991. Final recovery plan for the northern right whale (Eubalaena glacialis).
Prepared by the Right Whale Recovery Team for the National Marine Fisheries Service. 86 pp.

National Marine Fisheries Service and U.S. Fish and Wildlife Service. 1995. Status reviews for sea
turtles listed under the Endangered Species Act of 1973. NMFS, Silver Spring, Maryland. 139 p.

Natural Resources Defense Council (NRDC). 2001. Priority ocean areas for protection in the Mid-
Atlantic, Findings of NRDC’s Marine Habitat Workshop. National Resources Defense Council, Inc.,
NY, New York. 59 pp. NOAA, NMFS, Fisheries Office of Habitat Conservation, Essential Fish
Habitat Program, Gloucester, Massachusetts.

Nesbit, R.A. and W.C. Neville. 1935. Conditions affecting the southern winter trawl fishery. US
Dept. Comm. Bur. Fish., Fish. Circ. No. 18. 12 p.

Neville, W.C. and G.B. Talbot. 1964. The fishery for scup with special reference to fluctuations in
yield and their causes. US Fish. Wildl. Serv. SSRF-459. 61 p.

Nichols, J.T. and C.M. Breder. 1927. The marine fishes of New York and southern New England.
N.Y. Zool. Soc. Zoologica 9:87-88.

Northeast Fisheries Science Center (NEFSC). 2000. 31* Northeast Regional Stock Assessment
Workshop (31" SAW). Stock Assessment Review Committee (SARC) Consensus Summary of
Assessments. US DOC, NOAA, NMFS. Woods Hole, Massachusetts. NEFSC Ref. Doc. 00-15.
400 p.

. 1998a. Report of the 27th North