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1.0 BACKGROUND AND PURPOSE

1.1 SUMMARY OF PAST MANAGEMENT ACTIONS
To be completed later.

1.2 PURPOSE AND NEED

The primary need for this action is to bring the Scallop FMP in compliance with the re-
authorized Magnuson-Stevens Conservation and Management Act (MSA). The Act was
reauthorized in 2007 and included several new legal requirements. Foremost, the Act requires
that each fishery use annual catch limits (ACLs) to prevent overfishing, including measures to
ensure accountability. The Scallop FMP is required to be compliant with these new regulations
by 2011 since the stock is not subject to overfishing. Therefore, the primary purpose of this
amendment is to consider measures that will implement annual catch limits and accountability
measures (AMs) to prevent overfishing.

The secondary need for this action is to address excess capacity in the limited access (LA)
scallop fishery and provide more flexibility for efficient utilization of the resource. The
secondary purpose of this amendment is to consider measures that address capacity in the limited
access scallop fishery and improve overall economic performance while considering impacts on
various fisheries and fishing communities. Measures to improve the economic efficiency of the
limited access fishery, an objective of National Standard 5, will also take into account the
importance of fishery resources to fishing communities to (A) provide for the sustained
participation of such communities, and (B) to the extent practicable, minimize adverse economic
impacts on such communities (National Standard 8). This action will also include measures to
minimize costs and unnecessary duplication (National Standard 7).

The third need for this action is to adjust several aspects of the overall program to make the
scallop management plan more effective. This action will include five distinct purposes related
to this third overall management need. The first purpose is to consider measures that will adjust
the current overfishing definition (OFD) to be more compatible with area rotation. Specifically,
the new overfishing definition would average fishing mortality over time and not space; area-
specific thresholds would be set based on past fishing mortality rates and area rotation policies.
The second purpose is to consider minor adjustments to the recently-implemented limited access
general category management program. The specific topics being considered for this second
purpose regarding the general category program adjustments are: an allowance of IFQ rollover;
allocation of area specific IFQ; a specific general category sector application; modifications to
the general category possession limit; and adjusting the restriction on maximum quota per
fishing platform from 2% to 2.5% of the total general category allocation.

The third purpose related to the third need of Amendment 15 is to consider measures to address
the essential fish habitat (EFH) closed areas under the Scallop FMP if Phase II of the EFH
Amendment is delayed. Specifically, this action would consider making the EFH closed areas
consistent under both the Scallop and Groundfish FMP for scallop vessels if Phase II of the EFH
Omnibus Amendment is delayed. A fourth purpose to make the overall program more effective
would be to consider adjustments to the current research set-aside (RSA) program. A range of



options are being considered to address timing concerns and efficient use of resource for the
RSA program. The last purpose this action will consider is measures to change the scallop
fishing year because it is currently out of sync with the framework adjustment process and the
timing of when scallop survey data are available for management decisions. Amendment 15 is
considering changing the start of the fishing year from March 1 to May 1.

Table 1 is a summary of the three needs for this action and the handful of purposes associated
with those overall management needs.

Table 1 — Summary of purposes and needs identified for Amendment 15

Need Purpose Description Section
1 - Consider measures that will This section will include
| — Compliance with MSA | : alternatives that identify
implement ACLs and AMs to . ! A 3.2
2007 revent overfishin various fisheries in this FMP
P 9 and relevant ACLs and AMs
This section will consider
1 — Consider addressing alternatives to address
Il - Address excess L ; o ; .
o capacity in the LA fishery and capacity including permit 3.3
capacity in the LA scallop | . I ) kina. leasi d
fishery improve overall economic sta}c ing, leasing, IFQs, an
performance adjustments to the RMA
program.
. — This section will consider
1 - Consider adjusting the changes to the OFD so that
current OFD to be more fishing mortality is averaged 3.4.1
compatible with area rotation 9 Y 9
over time and not space.
This section will consider an
alternative for IFQ rollover, IFQ
2 — Consider adjustments to allocation by area, a GC sector
the limited access general application, modifications to the 3.4.2
category management program | GC possession limit and an
adjustment to the maximum
[l - Adjust several aspects lI'Fh(i?sZeerc:isoc; \\//Siﬁscec:r::isdtgftcl)on?.
of the overall program to 3 — Consider addressing the one alternative — make the y
make the Scallop FMP essential fish habitat (EFH) .
: EFH closed areas consistent
more effective closed areas under the Scallop 3.4.3
) under both the Scallop and
FMP if Phase Il of the EFH X
: Groundfish FMP for scallop
Amendment is delayed
vessels
This section will consider a
4 - Consider adustments o | 02 SRR | a4
the current (RSA) program other aspects of the RSA
program
. A This section will consider
5 — Consider adjusting the changing the scallop FY from 3.4.5

scallop fishing year

March 1 to May 1
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NOTICE OF INTENT AND SCOPING

The New England Fishery Management Council published a Notice of Intent (NOI) to announce
its intent to develop Amendment 15 and prepare an EIS to analyze the impacts of the proposed




management alternatives on March 5, 2008. The purpose of the NOI was to alert the interested
public of the re-commencement of the scoping process and to provide for public participation in
compliance with environmental documentation requirements.

The Magnuson-Stevens Act provides a mechanism for identifying and evaluating environmental
issues associated with Federal actions and for considering a reasonable range of alternatives to
avoid or minimize adverse impacts to the extent practicable. The scoping process is the first and
best opportunity for the public to raise issues and concerns for the Council to consider during the
development of the amendment. The Council relies on input during scoping to both identify
management measures and develop alternatives that meet the objectives of the Scallop FMP.

The Council approved a scoping document at the February 2008 Council meeting. The scoping
document was available for the public to use during the scoping period (www.nefmc.org) and
was provided at scoping hearings. Four scoping hearings were held in April 2008 in Virginia,
New Jersey, Maine and Massachusetts. Notice of the scoping hearings was mailed to over 500
individuals and was solicited on the Council website as well as regional industry publications.
About 25 written comments were submitted during the scoping period which ended on April 4,
2008. Comments received during scoping were considered carefully by the Council when
developing the management alternatives under consideration in this amendment. A detailed
summary of the scoping hearings and written scoping comments received is provided in Section
??7?. Appendix I includes copies of all the written scoping comments received.

2.0 GOALSAND OBJECTIVES

There are three goals of this action: 1) bring the Scallop FMP in compliance with new
requirements of the re-authorized MSA; 2) address excess capacity in the limited access (LA)
scallop fishery; and 3) consider measures to adjust several aspects of the overall program to
make the scallop management plan more effective.

In order to address these three goals, the Council has developed specific objectives to aid in the
identification of a range of alternatives. Seven objectives have been identified:
1. Identify and implement appropriate ACLs and AMs for various components of the
scallop fishery
2. Consider addressing capacity in the limited access scallop fishery and improve overall
economic performance while considering impacts on various fisheries and fishing
communities
3. Consider adjusting the current overfishing definition (OFD) to be more compatible with
area rotation
4. Consider adjustments to the limited access general category management program
5. Consider addressing the essential fish habitat (EFH) closed areas under the Scallop FMP
if Phase II of the EFH Amendment is delayed
6. Consider adjustments to the current research set-aside (RSA) program to address timing
concerns and efficient use of resource for the purposes of research
7. Consider adjusting the scallop fishing year because it is currently out of sync with the
framework adjustment process and the timing of when scallop survey data are available
for management decisions



3.0 MANAGEMENT ALTERNATIVES UNDER CONSIDERATION

3.1 NOACTION

The National Environmental Policy Act (NEPA) requires that the “No Action” alternative be
included and considered in a federal action. (Add more about no action). This alternative
summarizes the existing management measures in place if the Council does not approve
Amendment 15. Subsequent sections also include a No Action alternative, but they are specific
to that management topic, whereas this section is a summary of all measures currently in place.

Add paragraph about A10 and A11 followed by a summary of all current regulations in table
below.

Shell-height standard.

Gear and crew restrictions.

Possession and landing limits.

Total allowable catch, DAS allocations, and

648.5 Tndividual Fishing Quotas.

State waters exemption.

e ™ | [
Sl S o o
| O N (VN (U
(SN @ ORI N

Framework adjustments to management measures.

(@)
N
?0
(9]
(@)

Scallop research.
Sea scallop area rotation program.
Rotational Closed Areas.

Sea Scallop Access Areas.

™ | [ [
Sl o e e
o [ v |u
S o e |9

Sea scallop area access program requirements.

648.61 EFH closed areas.
Northern Gulf of Maine (NGOM) scallop
648.62 management area.
§648.63 General category Sectors and harvesting cooperatives.
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3.2 COMPLIANCE WITH RE-AUTHORIZED MAGNUSON-STEVENS
CONSERVATION AND MANAGEMENT ACT (MSA)

The MSA was reauthorized in 2007. Section 104(a) (10) of the Act established new
requirements to end and prevent overfishing, including annual catch limits (ACLs) and
accountability measures (AMs). Section 303(a)(15) was added to the MSA to read as follows:
‘‘establish a mechanism for specifying annual catch limits in the plan (including a multiyear
plan), implementing regulations, or annual specifications, at a level such that overfishing does
not occur in the fishery, including measures to ensure accountability.”” ACLs and AMs are
required by fishing year 2010 if overfishing is occurring in a fishery, and they are required for all
other fisheries by fishing year 2011.

According to NMFS, overfishing still occurs at various levels in 48 fisheries in US waters.
Therefore, the highest priority of the reauthorized MSA was to strengthen the Act to end
overfishing. The Act also included new requirements for the role of scientific advice in the
management process. Since these new requirements are fishery wide the Council is going to
address these new requirements through revised SSC policies and procedures. This amendment
will not include measures to comply with these new requirements; they will be implemented
across all FMPs under NEFMC jurisdiction. Section ??? is a summary of the new requirements
related to SSC responsibilities and how the Council intends to comply with the proposed
guidance.

In June 2008, NMFS published proposed guidance on how each Council should comply with
new ACL and AM requirements. The proposed rule attempted to clarify the relationship
between ACLs, maximum sustainable yield (MSY), optimum yield (OY), and other applicable
reference points. The early development of alternatives for this section was done under the
proposed guidance before the final rule was available in January 2009. The Council identified a
number of issues with the proposed guidance as drafted, and some of those issues were addressed
in the final rule. As the Council continues to understand the intent of the final rule some
revisions may be made to this section. The Council intends to approve this action during the
summer of 2010 so that measures to implement annual catch limits can be implemented by the
start of the 2011 fishing year, as required by the MSRA.

In general, the proposed regulations included details about how FMPs must prevent overfishing
while achieving OY on a continuing basis. There are general definitions of several new and
existing terms. The rule also describes what is required in an FMP related to National Standard 1
— prevent overfishing. There is guidance on what a “fishery” is and which stocks are and are not
required to have ACLs and AMs. There are also detailed descriptions of exceptions to these
requirements, guidance for international fisheries, and various requirements for describing data
collection and estimation methods.

Before guidance was published, Rosenberg et al., through the Lenfest Ocean Program, published
“Setting Annual Catch Limits for U.S. Fisheries: An Expert Working Group Report” in 2007.
This group provided principles to setting ACLs, as well as a process. Their principles are
summarized as follows: ACLs should prevent overfishing for all stocks within a fishery and
ensure rebuilding requirements are met, ACLs should take into account the consequences of
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overfishing, uncertainty should be accounted for when setting ACLs as well as stock
vulnerability, consider not grouping stocks because that can undermine sustainability, buffers
should be increased proportionally with risk of overfishing, and ACLs should be used to
compare actual catch to determine how well the management plan controlled fishing.

With some rewording to make this applicable to scallops, the Lenfest working group’s guidance
on the process for setting ACLs is as follows: scientists should evaluate vulnerability and
susceptibility to the fishery and then determine a sensible OFL based on MSY and uncertainties,
managers should decide an acceptable level of risk for exceeding OFL considering the
consequences of overfishing, scientists should recommend an ABC below OFL that accounts for
uncertainties by increasing the buffers, and managers and scientists should evaluate the
performance of management regularly with respect to adhering to the ACL in terms of
preventing overfishing over multiple years. One thing to note about the report is that the annual
catch target (ACT) is not included. The ACT is only included in the proposed rule.

On January 16, 2009 the final rule was published. Other than general editing, there were few
substantive changes. First, the annual catch target is now considered an accountability measure
and is an option, rather than a required reference point. Consequently, there is no longer an ACT
control rule required either. Second, the SSC role was clarified to read that the most relevant
SSC recommendation for ACLs is the ABC. Third, the ecosystem component species are not
required to be classified, which had been unclear in the proposed rule. Fourth, the description of
the relationship between OFL to MSY and ACT to OY was replaced with, “A Council may
choose to use a single control rule that combines both scientific and management uncertainty and
supports the ABC recommendation and establishment of ACL and, if used, ACT.” This would
supplant the previous description that required two control rules, one each for scientific and
management uncertainty. Lastly, for in-season AMs, the final rule states that FMPs should
include in-season closure authority giving NMFS the ability to close fisheries if it
determines...that an ACL has been exceeded or is projected to be reached...to prevent
overfishing.

Below is a summary of relevant terms and requirements.
3.2.1 Definitions and integration of new terms with existing reference points

3.2.1.1  The following are items pertaining to classification of stocks in an FMP
identified in the final rule (FR Vol. 74 No. 11, pp 3178-3213):

Stocks in a fishery: Stocks identified in an FMP, including target stocks and non-target stocks.
These may be grouped into stock complexes.

Target stock: Target stock is defined as “stocks that fishers seek to catch for sale or personal use,
including “economic discards.” For the scallop FMP, the target stock is Atlantic sea scallops.

Non-target species: Non-target species are defined as species that are caught incidentally during
the pursuit of target stocks in a fishery, including “regulatory discard.” They may or may not be
retained for sale or personal use. Non-target species may be included in a fishery, and if so,

should be identified at the stock level. Some may be identified as ecosystem component species.
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Scallop FMP: The Scallop PDT conducted a preliminary analysis of bycatch in the
scallop fishery based on results of the SBRM Amendment (Section ???). Based on that
analysis there are several other species that have been caught as bycatch to some degree
in the scallop fishery that may warrant further consideration in the future. However, at
this time the PDT does not recommend that Amendment 15 consider any non-target
species ACL except for yellowtail flounder (YTF), which is currently identified in
another FMP. For now the Scallop FMP will not identify a non-target species in terms of
an ACL until the primary FMP that manages that species identifies that a sub-ACL
should be considered for the scallop fishery. In addition, preliminary advice from NMFS
is that species that are not managed under an FMP do not have to be identified as non-
target species.

Ecosystem Component Species: To be considered an ecosystem component species, the species
should: 1) be a non-target fish species (or stock), 2) not be determined to be subject to
overfishing or overfished, 3) not be likely to become subject to overfishing or overfished, and 4)
not generally be retained for sale or personal use. Occasional retention would not, in itself,
preclude consideration of the species under EC classification. EC species may be (but are not
required to be) included in an FMP for: data collection reasons, ecosystem considerations related
to specification of OY of the associated fishery, considerations in the development of
conservation and management measures, and/or to address other ecosystem issues. Councils
should consider measures for the fishery to minimize bycatch of EC species.

Scallop FMP: The PDT voiced concern over how far down the food web is appropriate
with respect to ecosystem component species. Several species (sponges, turtles and
starfish) were discussed at the PDT level but none are recommended at this time. Input
from NMFS is that turtles would not qualify as an ecosystem component species either
because they are managed under ESA, thus exempt from ACLs. The final rule states that
the MSA does not compel FMPs to include particular stocks or stock complexes, but
authorizes the Councils or Secretary to make the determination of what conservation and
management needs are and how best to address them. Further, it clarifies that while
National Standard 9 requires that FMPs...minimize bycatch and bycatch mortality,
National Standard 6 requires that conservation and management measures... minimize
costs and avoid unnecessary duplication; the final rule states that additional protections
are afforded to some species under the Endangered Species Act, regardless of whether
they are listed as stocks in a fishery.

Reclassification: Catch from a fishery should be monitored by the Council on a regular basis to
determine if the stocks and species are appropriately classified in the FMP.

Stocks or species in more than one FMP: If a stock or species falls into this situation, Councils
should choose a primary FMP in which SDC, reference points, etc are established. The other
FMPs should have consistent conservation and management measures.

Stock complex: Group of stocks sufficiently similar in geographic distribution, etc. such that the
impact of management actions on the stocks is similar.
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Indicator stocks: A stock with measurable SDC that can be used to help manage and evaluate
more poorly known stocks within a complex.

Vulnerability: A combination of a stock’s productivity and susceptibility to the fishery.

3.2.1.2  The following are items or descriptions to be addressed within the FMP
pertaining to National Standard 1, as discussed in the final rule:

MSY and SDC:

Maximum Sustainable Yield (MSY): Largest long-term average catch or yield that can be taken
from a stock (complex) under prevailing ecological, environmental conditions, and fishery
technological characteristics, and the distribution of catch among fleets. Fpgy results in MSY.

Status determination criteria (SDC): Quantifiable factors (maximum fishing mortality threshold,
overfishing limit, and minimum stock size threshold (or their proxies)) that are used to determine
if overfishing has occurred or if the stock complex is overfished. It includes the maximum
fishing mortality threshold, OFL, and minimum stock size threshold.

Overfishing Limit (OFL): Catch limit over which the stock is considered overfished. The catch
that results from applying the fishing mortality rate that defines overfishing to a current or
projected estimate of stock size. This is usually Fysy or its proxy.

Optimum Yield (OY):
OY: The amount of fish that will provide the greatest overall benefit to the Nation prescribed on
the basis of the fishery MSY, reduced by relevant social, economic, or ecological factor.

OY Specification Analysis: Must be consistent with factors described in Final Rule. OY can be
set very close to MSY if MFMT and current biomass estimates are known with a high level of
certainty and management controls can accurately limit catch, assuming no other reductions are
necessary for social, economic, or ecological factors. A list of items to include and how they
should be expressed in setting OY can be found in the final rule (Section (e)(3)(V)).

ABC Control Rule and Mechanisms for Specifying ACLs:
ABC Control Rule: A specified approach to setting the ABC for a stock (complex) as a function
of scientific uncertainty in the estimate of OFL and any other scientific uncertainty.

Catch: Total quantity of fish taken, including discard mortality.

Acceptable Biological Catch (ABC): The maximum catch that is recommended for harvest,
consistent with meeting the biological objectives of the management plan. ABC can never
exceed the OFL. The determination of ABC will consider biological uncertainty.

Annual Catch Limit (ACL): Annual amount of catch over which accountability measures are
triggered. ACL can be equal to but can never exceed the ABC. ACL should be set lower than
the ABC when necessary due to uncertainty over the effectiveness of management measures.
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Sector-ACLs: Council may, but isn’t required, to divide an ACL into sector-ACLs. Sectors
include gear groups within a fishery. Sector-specific ACLs may be necessary if the different
sectors differ in their degree of management uncertainty so that appropriate AMs can be
developed for each sector.

State/federal ACLs: The final rule states that “for stocks or stock complexes that have harvest
in state or territorial waters, FMPs and FMP amendments should include an ACL for the
overall stock that may be further divided. For example, the overall ACL could be divided
into a Federal-ACL and State-ACL.” However, Federal management is limited to the portion
of the fishery under Federal authority.

Scallop EMP: By definition, it appears that the Scallop FMP will not need to include any
AMs for state-federal fisheries because the majority of the scallop resource is harvested
in federal waters, although it may need to include a sub-ACL for the state waters. It was
pointed out that much of the NGOM TAC may be harvested in state waters, so the PDT
discussed how best to handle catch from that area.

[Add paragraph about ACL for NGOM after April Cmte meeting — need to discuss how
ABC should be set for this area]

Annual Catch Target (ACT): An amount of annual catch of a stock or stock complex that is the
management target of the fishery and accounts for management uncertainty. A stock or stock
complex’s ACT should usually be less than its ACL. Recommended as an accountability
measure to ensure the ACL is not exceeded. See Section 3.2.4.1.

ACT Control Rule: Approach to setting the ACT for a stock or stock complex such that the risk
of exceeding the ACL due to management uncertainty is acceptably low.

Accountability Measures (AMs):
AMs: Management controls that prevent ACLs or sector-ACLs from being exceeded (in-season
AMs), where possible, and correct or mitigate overages if they occur.

In-season AM: Includes (but aren’t limited to) an ACT, closure of a fishery, closure of a
specific area, reductions in effort, or changes in trip size or bag limits based on in-season
monitoring of the fishery. For fisheries without in-season management control, AMs should
utilize ACTs that are set below ACLs so catches do not exceed ACL.

AMs for when ACL is exceeded: AM that is triggered and implemented as soon as possible
to correct the operational issue that caused the ACL overage. Can include modifications of
in-season AMs and/or overage adjustments. If catch exceeds the ACL more than once in
four years, the system of ACLs and AMs should be re-evaluated.
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AMs based on multi-year data: For fisheries without annual data upon which to base AMs,
AMs could be based on comparisons of average catch to average ACL over a 3-year moving
average period, or some other period based on an appropriate analysis.

State-Federal AMs: FMPs must have, at a minimum, AMs for the Federal portion of the
state-federal fisheries. AMs could, for example, include closing the EEZ when the Federal
portion of the ACL is reached.

3.2.1.3 Integration of old with new terminology

The reauthorized MSA (MSRA) requires the establishment of an overfishing limit (OFL), which
is the annual catch over which the stock is considered overfished. This term corresponds to the
maximum fishing mortality target (MFMT), which is the rate above which overfishing is
occurring. The maximum sustainable yield (MSY) is the long-term average of OFL. In the
scallop fishery, the FMP utilizes the F,,q, reference point (or Fax, the proxy to Fpy in the scallop
fishery), which corresponds to the MSY. Per the scallop FMP, overfishing is occurring if the
fishery catches at a rate above Finresnold. Thus, for the Scallop FMP, the OFL is equal to MSY
because the FMP established that F,,y equals Finreshold-

The MSRA also requires the implementation of an acceptable biological catch (ABC) and annual
catch limits (ACLs), and NMFS guidance recommends an additional annual catch target (ACT).
The ABC is the level of annual catch that incorporates scientific uncertainty, and so should be set
less than the OFL. The ACLs may or may not be equivalent to the ABC — that is up to the
discretion of management. The proposed rule recommends that the ACT is then set below ACLs
and ABC to account for management uncertainty, and it is to this that the Fi,ree; corresponds. The
buffers between the OFL, ABC/ACL, and ACT account for these uncertainties, and thus may be
reduced with effective monitoring and quality data.

There are also biomass reference points that are defined in the Scallop FMP: By, (0r Biax),
Biarget, and Binreshold. The minimum sustainable stock threshold is recommended by NMFS
guidance to be 2 Biax. The Scallop FMP identifies Bipreshoid, below which the stock is
overfished, to be /2 Bmax. Thus, the following is then true for the scallop fishery: Bnax = Biarget >
MSST = Bthreshold-

Although this appears to be a set of new terms vastly different from those we currently employ in
the Scallop FMP, they actually just attack biomass and fishing mortality in a different aspect.

We currently define our desired/estimated biomass level and assign a fishing mortality estimate
that results in the amount of pounds the fishery can harvest (allocations). The MSRA
implements the terms associated with those harvestable allocations.
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Figure 1 - How current and new reference points potentially interact in the Scallop FMP

EXAMPLE

P —F.

=0.29

max

Fitisenan= 0:29

Fiarget = 80% F o = 0.23 (can be reduced based on
input from the PDT)

Biarget = Brnsy = Brnax = 120 million lbs
MSST =% B, ., = By eepoq = 60 million Ibs

OFL = Ibs over which stock is overfished (creates a biomass <By, ..;,,0)
MFMT = rate over which overfishing is occurring = Fy;, .0

3.2.2 Description of scientific uncertainty

Scientific uncertainty stems from incomplete or inaccurate data, model error, and environmental
variation (Rosenberg et al. 2007). It affects estimates within assessments, including mortality,
growth rates, and recruitment (SARC 32). Scientific uncertainty can arise from variability in
growth rates, differences in aging techniques, and also statistical errors (SARC 39). Rosenberg
and Restrepo (1994; as quoted in SARC 32) identified 5 types: measurement error (in observed
quantities), process error (or natural population variability), model error (mis-specification of
assumed values or model structure), estimation error (in population parameters or reference
points, due to any of the preceding types of errors), and implementation error (or the inability to
achieve targets exactly for whatever reason). Implementation error falls generally under the
realm of management uncertainty, discussed in the next section.

In order to identify the appropriate buffer between OFL and ABC the Scallop PDT evaluated the
level of scientific uncertainty in two ways. First, a qualitative evaluation of the various
biological parameters was completed in terms of the overall level of uncertainty related to the
parameter and the impact of that uncertainty on the overall assessment (Section 3.2.2.1).

Second, as requested by the SSC, the PDT conducted a quantitative analysis of scientific
uncertainty (Section 3.2.2.2). Specifically, a quantified estimate of uncertainty in the estimate of
OFL and MSY was conducted.

3.2.21  Qualitative analysis of scientific uncertainty

The current stock assessment determines biomass, recruitment, biological reference points, and
fishing mortality. Each has its own associated uncertainty. The most recent scallop assessment
(2007) used a size-structured forward projecting assessment model (CASA), which produced

more accurate results then previous models (rescaled F approach). The most recent assessment
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took into account more sources of data and updated research results to provide a more precise
and less bias estimate.

The sources of data include: the NEFSC dredge survey, the winter bottom trawl and SMAST
small camera video surveys, commercial landings, shell height measurements for landed scallops
from port and sea sampling, commercial landings per unit of effort, and growth increment data
from growth rings on scallop shells. The recent assessment used new growth data for the first
time, which indicate that Mid-Atlantic sea scallops do not grow as large but reach their
maximum size faster than previously assumed, while the Georges Bank scallops have growth
similar to the previously estimated growth curve. These new growth data estimates have some
error associated with them. Lastly, new shell height/meat weight relationships for survey and
commercial catches were used. The shell height-meat weight relationships for catches were
adjusted to account for shucking practices, water absorption and transport, as well as seasonal
patterns in meat weights during each year.

While the scallop stock assessment is a relatively data rich assessments there are various sources
of uncertainty that are highlighted in recent assessment reports:

o There are relatively small, but imprecisely known amounts of sea scallop biomass
occur in areas outside the regularly surveyed NEFSC shellfish strata (NEFSC
Reference Doc. 06-20), which can lead to biological uncertainty in the assessment.
However, landings from regions outside Georges Bank and the Mid-Atlantic are
comparatively minor (NEFSC Reference Doc. 06-20).

e Spatial averaging of the overfishing definition over the closed, open, and access areas
leads to uncertainty about the status determination of whether overfishing is occurring
(NEFSC Reference Doc. 06-20); it is known that fishing levels in the open areas are
high due to the large amount of biomass in the closed areas. This allows a higher F in
open areas — potential localized overfishing because averaged with no fishing on
resource in closed areas.

o The ability to link dealer reports and vessel trip reports in data processing is reduced by
incomplete data reports and other problems, which make it difficult to precisely
estimate catches and fishing effort, and to prorate catches and fishing effort among
areas and gear types (SAW 39).

e Regulatory and reporting changes cause uncertainty while comparing trends in fishing
effort and catch rates before and after 1994 (SAW39).

The scallop assessment is generally conducted about every three years. Reference points are
updated and new information about catch, recruitment and other factors are evaluated. Various
parameters are used in the assessment and the values used are based on the best available
science.

Below is a description of the parameters used including the most recent research data used to
produce each parameter and if discussed, the degree of uncertainty associated with each
parameter and the importance of that parameter on the overall assessment of the scallop resource.
The Scallop PDT has evaluated the level of uncertainty on a scale of 0-4 (zero is no uncertainty,
1= little uncertainty, 2= some uncertainty, 3= fairly uncertain, and 4=completely uncertain) as
well as the importance or effect of that parameter on the overall assessment of the scallop
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resource on a scale of 1-3 (1= low, 2=moderate, and 3=high effect). The second score is a way
to qualify the uncertainty of each parameter in terms of importance or effect, a value was given
to describe the sensitivity of each parameter — whether the level of uncertainty has a small or
large impact on the overall assessment of the resource.

The PDT does point out that there is a big difference between uncertainty and variability that
should be kept in mind. Variability is generally included in modeling, but even if you are certain,
the variability can affect forecasting. For example, the scallop assessment is relatively certain
about growth, but there is still variability in yield because the seasonality of the fishery is
unpredictable. There is variability through the year and between years and that will affect
forecasting.

e Growth
Sea scallop growth is traditionally modeled using the von Bertalanffy growth equation. Previous
sea scallop assessments used the growth curves estimated by Serchuk et al. (1979), but reviewers
expressed concern about a lack of recent growth information. Subsequently, a growth study was
performed using shells collected during the 2001-2006 NEFSC scallop surveys. The growth
curves based on these new data have lower L., and higher K values than in previous estimates for
both the Mid-Atlantic and Georges Bank (Table 2).

Table 2 - Growth parameters for Atlantic sea scallops

Source | Region | L. | SE | K | SE
New

Mid-Atlantic 131.6 0.4 0.495 0.004

Georges Bank 146.5 0.3 0.375 0.002
Serchuk et al. (1979)

Mid-Atlantic 151.8 0.2997

Georges Bank 152.5 0.3374

This was identified by PDT members as the primary, most important parameter in terms of
having an impact on the overall estimate of biomass. If it is misestimated, the ramifications are
consequential. It can cause an over- or under-estimation of available biomass and is particularly
important for forecasting. For example, growth was overestimated in Hudson Canyon and the
three year projection for that area was much higher than reality — the biomass was much lower
than originally projected. There is a standard error associated with growth, which is a built-in
measure of uncertainty.

Overall the PDT ranks this parameter as:

Uncertainty = 1 Importance/effect on assessment = 3

SSC RECOMMENDS THAT UNCERTAINTY IN GROWTH BE HIGHER BECAUSE AGE
STRUCTURE IS NOT ROUTINELY MONITORED.

e Maturity and fecundity
Sexual maturity commences at age 2, although individuals younger than 4 years may contribute
little to total egg production (MacDonald and Thompson 1985; NEFSC 1993). All sea scallops
>40 mm are considered mature individuals and annual fecundity increases quickly with shell
height (MacDonald and Thompson 1985; McGarvey et al. 1992). Spawning generally occurs in
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late summer or early autumn, although there is evidence of spring and autumn spawning in the
Mid-Atlantic Bight (DuPaul et al. 1989) and limited winter-early spring spawning on Georges
Bank (Almeida et al. 1994; Dibacco et al. 1995).

A PDT member explained that this has little effect on the outcome of the assessment; in fact,
because there is so little data on this parameter, it is not used in the assessment. There is
uncertainty associated with the shell height / egg number relationship because it is based on a
study in Canada, which may not be exactly fitting for Georges Bank or the Mid-Atlantic; further,
the relationship may vary annually. So, there is uncertainty with this parameter, but it is not
incorporated in the assessments as far as estimates are concerned — it is just used to ensure there
is enough spawning.

Overall the PDT ranks this parameter as:

Uncertainty = 2 to 3 Importance/effect on assessment =1

e Shell height / Meat weight relationship
Shell-height/meat-weight relationships allow conversion from numbers of scallops at a given
size to equivalent meat weights. NEFSC (2001) obtained blended estimates used in the last two
estimates from the combination of the SH/MW relationships from Serchuk and Rak (1983) and
the NEFSC (1999) based on meat weights that were taken on land (after being frozen or brought
in live). The NEFSC collected new SH/MW data during the annual sea scallop surveys during
July, 2001-2006, from meats that were weighed at sea just after shucking. The new data give
slightly higher predicted meat weights at a given shell height than NEFSC (2001). In the recent
assessment, depth-adjusted SH/MW relationships were used to calculate survey biomass
information, but traditional relationships were used in the CASA and SAMS models in which
depth is not explicit.

Observer and landings data were used to adjust the survey SH/MW relationships for use with the
commercial catch because the meat weights for landed scallops may be different from those
predicted based on the NEFSC survey (because of time of year collected, shucking, water uptake
during storage, area collected). Gains in meat weight during storage on ice are highly variable
and uncertain, but for this assessment meats were assumed to have gained by 3% to account for
water absorption during storage and transport when accounting for numbers landed (DuPaul
1990).

Both Georges Bank and the Mid-Atlantic showed a drop in meat weights between August and
October, coinciding with the September-October spawning period. Mid-Atlantic meat weights
were less than predicted based on summer sea scallop survey relationships in all months. The
highest meat weights were in July. Estimates of meat weights for Georges Bank for February
though May are uncertain because they were based on a limited number of observed trips and
samples. Average weight of individual sea scallops in the catch was calculated based on size
composition, shell-height meat relationship, annual anomaly, and adjustment for water
absorption.

A PDT member explained that the SH/MW relationship has a moderate effect on the outcome of

the assessment and there is a little uncertainty associated with it due to inter-annual variation.
There is also water gain during transport and only a small number of observed trips are used to
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estimate the shell height/meat weight relationships used (in comparison to the overall fishery).
However, it was pointed out that these two issues have a minor contribution to uncertainty.
Overall, our understanding of this relationship is high, but it varies inter-annually, so there is a
little uncertainty due to the moderate variability.

Overall the PDT ranks this parameter as:

Uncertainty = 1 Importance /effect on assessment = 2

SSC RECOMMENDS THAT UNCERTAINTY FOR THIS BE HIGHER BECAUSE SPATIO-
TEMPORAL PATTERNS NOT ACCOUNTED FOR IN ASSESSMENT

e Natural mortality
Natural mortality estimates are based on surveys of clapper data. Based on previous assessments
(NEFSC 2001, 2004), the natural mortality rate for sea scallops in this assessment was assumed
to be M = 0.1 y™' for scallops with shell heights greater than 40 mm. The M estimate is based on
ratios of clappers to live scallops in survey data (Merrill and Posgay 1964). Clappers are shells
from dead scallops that still have both halves connected by the hinge ligament. MacDonald and
Thompson (1986) suggested that natural mortality increases at larger shell heights. Clapper
ratios for Mid-Atlantic and Georges Bank are lower than previously calculated by Merrill and
Posgay (1964), but it is unclear whether this is due to lower natural mortality, differences in the
clapper separation rate, or changes in clapper catch-ability due to the change from an unlined to a
lined dredge. Georges Bank has seen recent increases in clapper ratios, which may represent
episodic mortality events or could be related to the increases in size/age in the Georges Bank
stock. Larger size classes tend to have higher clapper ratios, but it is unclear whether this is due
to increased separation time of larger clappers or to an increased natural mortality as scallops
ago, or a combination of both (NEFSC 2004).

There is better information in the scallop fishery than in most other fisheries because of the
ability to assess natural mortality through assessing clappers’ state of decomposition.
Additionally, we have Closed Areas in which there are un-fished areas to analyze natural
mortality. However, overall there is still a lot of uncertainty associated with this parameter.
Overall the PDT ranks this parameter as:

Uncertainty = 2-3  Importance/effect on assessment = 2-3

THE SSC RECOMMENDS THAT UNCERTAINTY IN NATURAL MORTALITY SHOULD
BE HIGH.

e Catch data
The US sea scallop fishery is conducted mainly by roughly 350 limited access vessels, with
additional landings by the limited access general category fishery that can land up to 400 Ibs per
trip or day without a limited access permit. Although the predominant fishing gear is the New
Bedford style scallop dredge, some vessels use otter trawls in the Mid-Atlantic. Recreational
catch is negligible.

Landings on Georges Bank were fairly steady from 1999-2004 at 5000 mt and increased in 2005-
2006, primarily due to the reopening of portions of the groundfish closed areas. Until recently,
landings in the Mid-Atlantic were lower than on Georges Bank. There has been an upward trend
in recruitment and landings in the Mid-Atlantic from the mid-eighties. Landings peaked in 2004
at 24,494 mt before declining during 2005-2006. Landings from other areas are minor in
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comparison. Gulf of Maine landings were less than 1% of the total US sea scallop landings in
2006, as were Southern New England landings.

There is uncertainty associated with comparing fishing effort and catch rate trends before and
after 1994 due to regulatory and reporting changes. Additionally, the ability to link DR and VTR
reports while data processing is reduced by incomplete data reports and other problems, which
make it difficult to precisely estimate catches and fishing effort and prorate catches and fishing
effort among areas and gear types. However, there have been significant improvements in
general category reporting in recent years, decreasing the level of uncertainty.

Landings per unit effort (LPUE) trended downward until around 1998 (with occasional spikes
probably attributable to strong recruitment events), but has increased considerably from 1999-
2003 as the stock recovered. Further increases were seen in 2005-2006 on Georges Bank due
primarily to the reopening of groundfish closed areas. LPUE in the limited access fishery has
averaged about 1600 Ibs/day in recent years, compared to the 400 lbs/day by a general category
vessel.

It was discussed that although this is a large part of the assessment, this may not need to be
included. However, another argument is that there is uncertainty about this due to unreported
landings and inaccurate data entries. Inaccurate landings estimates would impact assessment
results. It was noted, though, that landings reports have gotten much better in the General
Category fishery, which is where a large part of the uncertainty used to be. Catch data impacts
the CASA model primarily and will have a small impact on the assessment.

Overall the PDT ranks this parameter as:

Uncertainty = 1 Importance/effect on assessment = 2

e Discards
Sea scallops are sometimes dis