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To All Interested Government Agencies and Public Groups:

Under the National Environmental Policy Act, an environmental
review has been performed on the following action.

TITLE: Environmental Assessment for Amendment 56 to the
‘ Fishery Management Plan for the Groundfish Fishery
of the Bering Sea and Aleutian Islands Area and
Amendment 56 to the Fishery Management Plan for
Groundfish of the Gulf of Alaska

LOCATION: The Exclusive Economic Zone off Alaska

SUMMARY : This environmental assessment addresses a revision
to the definition of overfishing for groundfish in
these two fishery management plans. To comply with
section 303(a}) of the Sustainable Fisheries Act,
maximum sustainable yield is treated as a limitg,
rather than a target. COverfishing is defined as any
amount of fishing in access of prescribed maximum
allowable rate. This maximum allowable rate is
prescribed through a set of six tiers, which are
listed in descending order of preference,
corresponding to whether a given item of information
is reliable for the purpose of this definition.

RESPONSIBLE Steven Pennayer
OFFICIAL: Administrator
Alaska Region
National Marine Fisheries Service
P.O. Box 21868
Juneau, AK 99802
Phone: 907-586-7221

The environmental reviéw process led us to conclude that this
action will not have a significant impact on the environment, ,
Therefore, an environmental impact statement was not prepared.

A copy of the finding of no significant impact, including the
environmental assessment, is enclosed for your informaticn, Also
please send one copy of your comment to wme in Room 5805, PAP,
U.S. Department of Commerce, Washington, D.C. 20230.

Sincerely,
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Susan B. Fruchterx
Director of the Office of
Policy and Strategic Planning
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Executive Summary

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) contains a
number of provisions pertaining to the content of fishery management plans (FMPs) and a requirement that
all FMPs be updated so as to be consistent with those provisions by Qctober 11, 1998, [n addition, the
Magnuson-Stevens Act requires the Seeretary of Commerce to establish advisory guidelines, based on the
Magnuson-Stevens Act's "National Standards,” to assist in this process. A draft of these National Standard
Guidelines (NSGs) was published as a proposed rule on August 4, 1997 and the final rule was published on
May 1, 1998. Because the NSGs were written for a general audience, the Nationa! Marine Fisheries Service
{(NMFS) decided to supplement them with a more technically oriented report containing examples of
methods that might be used to satisfy the NS8Gs (Restrepo et al. in press).

With regard to the definitions of the overfishing level {OFL) and acceptable biological catch (ABC) presently
contained in the FMPs for the groundfish fisheries of the Bering Sea and Aleutian Islands Region (BSAID
and the Gulf of Alaska (GOA), the following are areas in which changes are suggested by the Magnuson-
Stevens Act, the NSGs, or the Restrepo report:

1) Maximum sustainable yield (MSY) should be treated as a limit rather than a target. This means that
"{imit" harvest strategies (such as the rules used to specify OFL) should result in a long-term average catch
that approximates MSY, and that "target" harvest strategies (such as the rules used to specify ABC) should
result in catches that are substantially more conservative.than the limit. Tiers 2-4 of the current ABC/OFL
definitions could be interpreted as treating MSY as a target rather than a limit.

2) A minimum stock size threshold should be identified for each stock 50 as to provide a means to determine
whether the stock is overfished. The current ABC/OFL definitions do not identify such a threshold.

3) The procedures used ta specify both limit and target harvest levels should address uncertainty in stock
status as well as reference points. Tier | of the current ABC/QFL definitions considers uncertainty in the
target fishing mortality rate, but does not address uncertainty in projected or reference stock size.

4) The procedures used to specify both limit harvest levels (e.g., OFL) and target harvest levels (¢.g., ABC)
should be consistent across stocks within an FMP, even when the levels of information available for those
stocks vary considerably. This means that a specification procedure which prescribes a reduction in the
fishing mottality rate when relative abundance is low should not be abandoned whenever absolute abundance
is uncertain. Tiers 4 and § of the current ABC/OFL definitions do not adjust the fishing mortality rate when
stock size is low, and Tier 6 of the current definitions implicitly increases the fishing morality rate when
stock size is low, '

This plan amendment proposal considers four alternatives:

Alternative 11 No change. MSY is treated as a target rather than a fimit under certain -
circumstances, no minimum stock size threshold is identified, specification procedures can be
inconsistent depending on information level, and uncertainty in projected and reference stock sizes

is not addressed.

Alternative 2: {preferred) MSY is consistently treated as a limit rather than a target,



Alternative 3: Modest change. MSY is consistently treated as a limit rather than a target, a
minimum stock size threshold is identified, uncertainty in projected and reference stock sizes is
addressed, and specification procedures are consistent given a sufficient information level.

Alternative 4: Substantial change. MSY is consistently treated as a limit rather than a target, a
minimum stock size threshold is'identified, uncertainty in projected and reference stock sizes is
addressed, and specification procedures are consistent regardiess of information level.

The impacts of the alternatives were analyzed by calculating what changes, if any, would have been required
in the 1998 total allowable catch (TAC) levels had either Alternative 2, Alternative 3, or Aliernative 4 been
in place at the end of 1997, In the case of Alternative 3, no changes in TAC would have been required. In
the case of Alternative 4, the possible impacts would have depended on the relative abundance levels
determined by the Scientific and Statistical Committee (SSC) for stocks managed under Tiers 4, 5, or 6 of
the current ABC/OFL definitions, Because no such determinations were actually made in 1997, the analysis
proceeds by applying a default “rule of thumb" to judge relative sizes of these stocks. 1f the 8SC were to
have determined that all such stocks were at a moderate or high level of abundance (as would have been the
case for the 1998 fishery had the default rule been followed), no changes in TAC would have been required
under Alternative 4. At the other extreme, if the SSC were to have determined that all such stocks were
currently overfished (i.e., if the SSC were to have judged that the default rule drastically over-estimated stock
size in all cases), individual TAC reductions under Alternative 4 would have summed to 37,800 t in the GOA
and 105,000 t in the BSAIL or 12% and 5% of the sum of the actual 1998 TACs, respectively. However,
some or all of these reductions could potentially have been offset by increasing TACs on stocks for which
TAC was below ABC. None of the alternatives is likely to significantly affect the quality of the human
environment, and the preparation of an environmental impact statement for the proposed action is not
required by Section 102(2XC) of the National Environmental Policy Act or its implementing regulations,

1.0 INTRODUCTION

The groundfish fisheries in the Exclusive Economic Zone (3 to 200 miles offshore) off Alaska are managed
under the Fishery Management Plan for the Groundfish Fisheries of the Gulf of Alaska (GOA) and the
Fishery Management Plan for the Ground(fish Fisheries of the Bering Sea and Aleutian [slands Area (BSAL.
Both of these fishery management plans (FMPs) were developed by the North Pacific Fishery Management
Council (Councii} under the Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-
Stevens Act). The GOA Groundfish FMP was approved by the Secretary of Commerce and became effective
in 1978 and the BSAI Groundfish FMP became effective in 1982, ‘

Actions taken to amend the FMPs or implement other regulations governing the groundfish fisheries must
meet the requirements of Federal laws and regulations, In addition to the Magnuson-Stevens Act, the most
important of these are the National Environmental Policy Act (INEPA), the Endangered Species Act (ESA},
the Marine Mammal Protection Act (MMPA), Executive Order (E.O.) 1 2866, and the Regulatory Flexibility
Act{RFA).

NEPA, E.Q. 12866, and the RFA require a description of the purpose and need for the proposed action as
well as a description of alternative actions which may address the problem. This information is included in
Section | of this document. Section 2 contains information on the biological and envirenmental impacts of
the alternatives as required by NEPA. Impacts on endangered species and marine mammals are also
addressed in this section. Section 3 contains a Regulatory Impact Review (RIR) which addresses the
requirements of both E.O. 12866 and the RFA that economic impacts of the alternatives be considered.



This Environmental Assessment/Regulatory Impact Review (EA/RIR) addresses plan amendments to
redefine "acceptable biological cateh” (ABC) and "overfishing” in the BSAl and GOA Groundfish FMPs.
In April 1998, the Council and its advisory bodies (the Advisory Panel and Scientific and Statistical
Committee) reviewed a draft EA/RIR and recommended several changes to the alternatives. A revised
analysis was released for public review on May 6. In June 1998, the Council adopted Alternative 2, as
detailed in this document, as its preferred zlternative.

L1 Purpose of and Need for the Action

On October L 1, 1996, the President signed into law the Sustainable Fisheries Act (Public Law 104-297), The
Sustainable Fisheries Act made numerous amendments to the~Magnuson Fishery Conservation and
Management Act, resulting in what is now known as the Magnuson-Stevens Act. In particular, Section
108(a) of the Sustainable Fisheries Act amended Section 303{a) of the old Magnuson Act, resulting in
Section 303(a) of the new Magnuson-Stevens Act. Section 303(a) describes required provisions of fishery
management plans, including the following new requirement {paragraph (10)):

Specify objective and measurable criteria for identifying when the fishery to which the plan applies
is overfished (with an analysis of how the criteria were determined and the relationship of the
criteria to the reproductive potential of stocks of fish in that fishery} and, in the case of a fishery
which the Council or the Secretary has determined is approaching an overfished condition or is
overfished, contain conservation and management measures to prevent overfishing or end
overfishing and rebuild the fishery.

This language supersedes the requirement in the 1989 version of the National Standard Guidelines (NSGs),
which read,

Each FMP must specify, to the maximum extent possible, an objective and measurable definition
of overfishing for each stock or stock complex covered by that FMP, and provide an analysis of how
the definition was determined and how it relates to reproductive potential,
In addition 1o replacing the above regulatory requirement with a new statutory requirement, the Sustainable
Fisheries Act also instituted the following definition of "overfishing,” a term which had previously lTacked

a statutory definition {paragraph (29} of Section 3}

The terms "overfishing” and "overfished” mean a rate or level of fishing mortality that jeopardizes
the capacity of a fishery to produce the maximum sustainable yield on a continuing basis.

This language supersedes the definition in the 1989 version of the NSGs, which read,

"Overfishing” is a level or rate of fishing mortality that jeopardizes the long-term capacity of a stock
or stock complex to produce MSY on a continuing basis,

where *MSY" denotes "maximum sustainable yield.”

Responsibility for complying with the language in the new Section 303(a) of the Magnuson-Stevens Act is
given in Section 103(b) of the Sustainable Fisheries Act as follows:



Not later than 24 months after the date of enactment of this Act, cach Regional Fishery Management
Couneil shall submit to the Secretary of Commerce amendments to each fishery management plan
under its authority to comply with the amendments made in subsection {a) of this section.

Thus, the Council must submit amendments bringing the FMPs for the BSAT and GOA groundfish fisheries
into compliance with the above by October 11, 1998, To aid in the development of such amendments, the
National Marine Fisheries Service (NMF8) is required by Section 301(b) of the Magnuson-Stevens Act to
revise the NSGs. A draft of the revised NSGs was published as a proposed rule on August 4, 1997 and the
final rule was published on May 1, 1998, .
Because the specification of overfishing currently contained in the BSAY and GOA Groundfish FMPs is
formally linked to the specification of ABC, overfishing and ABC specifications are considered jointly in
this amendment package.

1.2 Alternatives Considered

12.1  Alternative 1. No change. The following language would remain in the groundfish FMPs (where
"OFL" denotes the "overfishing level” and "SSC" denotes the "Scientific and Statistical Committee"):

Qverfishing is defined as any amount of fishing in excess of a preseribed maximum allowable rate. This
maximum allowable rate is prescribed through a set of six tiers which are listed below in descending order
of preference, corresponding to descending order of information availability. The SSC will have final
authority for determining whether a given item of information is "reliable” for the purpose of this definition,
and may use either objective or subjective criteria in making such determinations. Fortier (1}, a "pdP refers
1o a probability density function. For tiers (1-3), the coefficient & is set at a default value of 0.03, with the
understanding that the SSC may establish a different value for a specific stock or stock complex as merited
by the best available scientific information. For tiers (2-4), a designation of the form "F," refers to the F
associated with an equilibrium level of spawning per recruit (SPR} equal to X% of the equilibrium level of
spawning per recruit in the absence of any fishing. Ifreliable information sufficient to characterize the entire
maturity schedule of a species is not available, the SSC may choose to view SPR caiculations based on a
knife-edge maturity assumption as reliable. For tier (3}, the term B,y refers to the long-term average
biomass that would be expected under average recruitment and F=F 4,

1) Information available: Reliable point estimates of B and B,y and reliable pdf of Fugy.
la) Stock status: B/Bygy> 1 '
Fop = 2., the arithmetic mean of the pdf
F ige & 14y, the harmonic mean of the pdf
16} Stock status: < B/B gy 5 |
For, = #a % (B/Bygr - (1 - @)
Fanc 2ty % (B/Byyy - a¥/(1 - )
Ic} Stockstatus: B/B gp < @
For =0
Fige=0
2} Information available: Reliable point estimates of B, By gy, Foys Fime, and Flos .
2a} Stock status: BB > |
Frp, = Fusy % {F s/ F i)



Fase ¢ Fgr
2b) Srock status: a < BBy <1
For, = Frsy ¥ (FiusdFrose) % (BB - 2¥(1 - @)
Fupe 8 Fagy X (B/Byy - (1 - @)
2¢) Stock status: B/Bygy s ¢
For, =0
Fouc=0
3)  Information available: Reliable point estimates of B, B . Fopeg, and Fpp, .
3o Srock status: B/B g > 1
Fory = Fum
F PrEs F 8%
3b) Stock status: @< B/Bw s 1
Fory = Fooss % (B/Byng - (1 - @)
Faoc € Foow X {(B/B g5 - )/(1 - @)
J¢) Stock status: B/B g < «
Fore =0
Far=0
4} Information available: Reliable point estimates of B, Fyyy, and F ;.
Fort = Fus :
Fage 5 Fom
5) Information available: Reliable point estimates of B and natural mortality rate M.
Fop=M
Fagrs075x M
6) Information available: Reliable catch history from 1978 through 1993,
OFL = the average catch from 1978 through 1995, unless an alternative value is
established by the $SC on the basis of the best available scientific information
ABC < 0,75 x OFL

122 Alternative 2. (Preferred) MSY is consistently treated as a limit rather than a target. The
following language would be incorporated into the groundfish FMPs, replacing the existing definition of
overfishing:

Qverfishing is defined as any amount of fishing in excess of a prescribed maximum allowable rate, This
maximum allowable rate is prescribed through a set of six tiers which are listed beiow in descending order
of preference, corresponding to descending order of information availability. The SSC will have final
authority for determining whether a given item of information is “reliable” for the purpose of this definition,
and may use either objective or subjective criteria in making such determinations. Fortier (1), a "pdf refers
to a probability density function. For tiers (1-2), if a reliable pdf of B4, is available, the preferred paint
estimate of B, is the geometric mean of its pdf. For tiers (1-3), if a reliable pdf of B is available, the
preferred point estimate is the geometric mean of its pdf. For tiers (1-3), the coefficient o is set at a default
value of 0.05, with the understanding that the SSC may establish a different value for a specific stock or
stock complex as merited by the best available scientific information. For tiers (2-4), a designation of the
form “Fu" refers to the F associated with an equilibrium level of spawning per recruit (SPR) equal to X%
of the equilibrium level of spawning per recruit in the absence of any fishing. If reliable information
sufficient to characterize the entire maturity schedule of a species is not available, the SSC may choose to



view SPR calculations based on a knife-edge maturity assumption as reliable. For tier (3), the term B,
refers to the long-term average biomass that would be expected under average recruitment and F=F

1} Information available: Reliable point estimates of B and By, and reliable pdf of F, 5.

2

3

4

6)

la) Stock sratus: B/Busy> 1
Forr = Ey, the arithmetic mean of the pdf
F o0 £ My, the harmonic mean of the pdf
Ib) Stock status! a < B/Bygy < |
For, = Fg * (BB sy - ﬁ}f(li - Q)
Fauc $ iy % (B/Bygr - (1 - @)
Ic) Stock status: BBy s ¢
Fop, =0
Fusc=0
information available: Reliable point estimates of B, Bygy, Fuusys Fisss. 200 F .
2a) Stock status: B/B > )
For = Fugr
Fane 8 Fugr * (Frn/Fiss)
28} Stock status! < BBy ¢ 1
For = Fogy X (B/Bypy - &)(1 - 0)
Faac & Fugy % (Fios/Fisp)< (B/Bygy - (1 - 2)
2o} Stock status: BBy s @
Fop =0
Fape=0
Information available: Reliable point estimates of B, B gy, Fyiy, and F .
Ja} Stock status: BB > |
For = Fim
Fape $ Foom
38 Stock status: @< BB <1
Fopr = Fises % (B/Bigsc - /(1 - &)
Fane 8 Fap X (B/Byoy - )/(1 - &)

3¢} Srock status: B/B e < &

Forr =90
Fape=0
Information available: Reliable point estimates of B, F g and F .
For = Fis
Finc $ Foom
Information available: Reliable point estimates of B and natural mortality rate M.
cFop =M
FsBC s 075 < M
Information available: Reliable catch history from 1978 through 19935,
OFL = the average catch from 1978 through 1995, unless an alternative value is
established by the SSC on the basis of the best available scientific information
ABC £ 0.75 x OFL



1.2.3  Summary of Similarities and Differences Between Alternatives 1 and 2. The alternatives are
compared in terms of their textual similarities and differences below, where plain text indicates language
common to both aliernatives, "strikeout” indicates language unique 1o Alternative 1, and shading indicates
language unique to Alternative 2.

Overfishing is defined as any amount of fishing in excess of a prescribed maximum allowable rate. This
maximum allowable rate is preseribed through a set of six tiers which are listed below in descending order
of preference, cotresponding to descending order of information availability. The SSC will have final
authority for determining whether a given item of information is "reliable” for the purpose of this definition,
and may use either objective or subjective criteria in making such determinations. Fortier (1), a "pd[™ refers
oa probabxhty éenszty funct:on For taers (1 2} 1‘f a rehable pdf of Bmf is avallabie th»:: preferred point
prefem:d ;mmt estnmate is the geomemc meai of sts pdf For tiers (1»3) the ceefﬁcmni ais set at a éefaul
value of 0.05, with the understandmg that the SSC may establish a different value for a specific stock or
stock complex as merited by the best available scientific information. For tiers (2-4), a designation of the
form "F" refers to the F associated with an equilibrium level of spawning per recruit (SPR) equal to X%
of the equilibrivm level of spawning per recruit in the absence of any fishing. [If reliable information
sufficient to characterize the entire maturity schedule of a species is not available, the SSC may choose to
view SPR calculations based on a knife-edge maturity assumption as reliable. For tier (3), the term B,
refers to the long-term average biomass that would be expected under average recruitment and F=F 4.

1) Iformation available: Reliable point estimates of B and B, x, and reliable pdf of F ..
la}l Stock seatus: BB o0 > |
Fogy = #,, the arithmetic mean of the pdf
F e € Hy, the harmonic mean of the pdf
18) Stock status: a <B/By, s |
For = p14 X (B/Byy - )f{1 - )
Faac ¢ iy ¥ (B/Byny - 2)(1 - @)
fe} Stock status: BB gr s @
Foer =0 N
Fiae=0

2} Information available: Reliable point estimates of B, Byuy, Fimr, Fas Fiss, 804 F g
2&) S[(JC.’CSI(IIZ&?,‘ Bthgsy:) 1

For = Fugy
FM‘FW

Faac S Faor % (Fapmi/Fiss)
2b) Stockstatus: a< BBy s 1

Fowr, = Frsy X (B/Bpsy = a)/(1 - &)

Forser S Py A BB oY )

FA&:‘ 8 Funr % (F s/ Frys)* (B/Bigsy - a}'ffi - a)
2c) Stock statres: BB s @


http:tierf(1:2),.if

Foup =0
Fase=0
3} Information avaitable: Reliable point estimates of B, Bpe, Fou Figeg, and F .
3ai Stock status: B/B gy > |
Fromt s
Fop ™= Fisy,
Fanc 5 Fome
38) Stock status: @< B/Byy s 1
Fory = Fss % (B/B o - a)(1 - @)
Fage 5 F oo % (B/B e - (1 - @)
3¢} Stock status: B/B ., s
For =0
Fage=10
4} Information available: Reliable point estimates of B, £y Fise and F .
Form=+ 004
Fore™ Fysy
Fape € Flp ,
3} Information available: Reliable point estimates of B and natwral mortality rate M.
For =M
Fars075=2M
6} Information available: Reliable catch history from 1978 through 1995,
QFL = the average catch from 1978 through 1995, unless an alternative valueis
established by the SSC on the basis of the best available scientific information
ABC < .75 » OFL

1.2.4  Alternatives 3 and 4: Modest and Substantial Change, Respectively, Under Alternatives 2 and
3, MSY is consistently treated as a limit rather than a target, a minimum stock size threshold is identified,
and uncertainty in projected and reference stock sizes is addressed. Under Alternative 3, specification
procedures are consistent given a sufficient information level, while under Alternative 4, specification
procedures are consistent regardless of information level. The following language would be incorporated
into the groundfish FMPs, replacing existing definitions of "acceptable biological cateh,” "overfishing,” and
"maximum sustainable yield" and adding definitions of “harvest control rules” and "proxies” (language is
identical under Alternatives 3 and 4 except as indicated in bold type):

Harvest Control Rules (see Figure) are mathematical formulae used to relate fishing mortality to projected
spawning biomass, where spawning biomass is defined in terms of the combined sexes (either the sum of
female spawning biomass and male spawning biomass, or female spawning biomass divided by the
proportion of females in the spawning population}. These formulae involve quantities which are estimated
with some degree of uncertainty. For each such quantity, this uncertainty is described by a probability
density function (pdf). In particular, for a stock that is fished at a constant per-capita rate, let the fishing
mortality rate that would maximize equilibrium yield be designated F ., and let the corresponding level of
equilibrium spawning biomass be designated B, Becausethetrue valuesof F o and B g cannot be known
with certainty, the control rules are parametrized not in terms of Fy g, and B, directly, bot in terms of
statistics pertaining to their respective pdfs, Likewise, because future spawning biomass cannot be known
with certainty, the independent variable in the control rules is defined in terms of the pdf of projected
spawning biomass. Specifically, the control rules use the following quantities:



Quantity  Definition

B the geometric mean of the pdf of projected spawning biomass

a a fraction, set at a value of 0.05 except where specified otherwise by the SSC
Fi] the geometric mean of the pdf of By

Fiod the arithmetic mean of the pdf of Fgy

¥ the harmonic mean of the pdf of F

Twao controf rules are defined: a target control rue and a limit control rule. The target controi rule piaces
a cap ou the intended harvest rate. Because the intended harvest rate is seldom achieved exactly, the limit
control rule serves to cap the acceptable amount of error involved in implementing the intended harvest rate.
The limit control rule is comprised of three sections, given by the three right-hand columns below:

Stock Status: Bif<a wsBif<] 1 s BIG
Fﬁm: 0 ¢(Bfﬁ“§}f(1"z) é

The target control rule is proportional to the limit control rule, specifically, £, = (y/@)F 4, -

Proxies are used to estimate B, F, &, and yin the harvest control rules when direct estimates are unavailabie.
The following quantities are used to define various proxies:
C e the average catch since 1978;
M, the instantaneous natural mortality rate;
F i the fishing mortality rate associated with an equilibrium level of spawning per recruit (SPR)
equal to 35% of the equilibrium level of spawning per recruit in the absence of any fishing;
F s, the fishing mortality rate associated with an equilibrium level of SPR equal to 40% of the
equilibrium leve! of spawning per recruit in the absence of any fishing; and
B the long-term average biomass that would be expected under average recruitment and Fa= /0

The proxies shown in the table below are listed in order of preference, where "n/a” means that a panticular
proxy level is not applicable to the quantity in question:



Proxy 3

Quantity  Proxy ] Proxy 2 Proxy4

8 point estimate of  depends on n/a n/a
spawning biomass  alternative ¥

yij point estimate of  point estimate of  depends on nfa
Bisr Bisy alternative ®

@ point estimate of  point estimate of  point estimate of  point estimate of
Fisr Fysns M Cr.lp

¥ point estimate of  point estimate of  point estimate of  point estimate of
(Fasr * Fans'Fasd  Fuo Mx0.75 Cone!B x0.75

Footnotes

a) Under Alternative 3, Proxy 2 for B consists of f.
Under Alternative 4, Proxy 2 for B consists of the S5C's best subjective estimate,

b} Under Alternative 3, Proxy 3 for f consists of B,
Under Alternative 4, Proxy 3 for (3 consists of the SSC's best subjective estimate.

The following rules will govern the computation and use of the above proxies:

1) A particular proxy will be used only if it is based on reliable estimates. The SSC will have final
authority far determining whether a given estimate is "reliable” and may use either objective or subjective
criteria in making such determinations.

2) If reliable information sufficient to characterize the entire maturity schedule of a species is not
available, the SSC may choose to base calculations of spawning biomass or SPR on a knife-edge maturity
assumption.

3} "Average” means arithmetic mean except as specified otherwise by the S8C. Incomputing C,,,
the average will be computed with respect to those years for which catch was greater than zero, In
computing average recruitment, the average will be computed with respect to those years for which
recruitment is reliably estimated.

4) If Proxy 4 is used to estimate ¢ or y, then the catch corresponding to the limit or target control
rule will be computed as Fy,, x B or F,,, x B, respectively.

The following additional rule would apply under Alternative 4 only:

5} A subjective estimate of J will be expressed as a multiple of C,,,, for example C,,, /M. A
subjective estimate of B will consist of one of four qualitative abundance levels: overfished, low, moderate,
and high. To map these qualitative levels into the control rules, they will be interpreted quantitatively as
shown in the two left-most columns of the table below, which in turn imply the limit and target fishing
mortality rates shown in the middle two columns. The two right-most columns of the table will apply in the
special case where Proxy 4 is used 1o estimate both ¢ and p.

16



Biomass Level  B/p Fpld Fo /o ConiCre Coa!Cone

Overfished (.24 0.2 0.15 0,048 0.036
Low 0.62 0.6 0.45 0.372 0.279
Moderate 1 I 0.75 | 0.75
High 1.6 | 0.75 1.6 )

Accepiable Biological Catch (ABC) is a preliminary description of the target harvest {or range of harvests)
for a given stock or stock complex. lts derivation focuses on the status and dynamics of the stock,
environmental conditions, other ecological factors, and prevailing technological characteristics of the fishery.
The fishing mortality rate used to caleulate ABC is capped by the relationship Fue < Fo,.

Overfishing is any amount of fishing in excess of the maximum fishing mortality threshold, which in turn
is defined as Fy,. The catch corresponding to Fy,, is the "overfishing level” (OFL). In addition to
constituting the maximum fishing mortality threshold, 7y, also plays a role in defining the minimum stock
size threshold (MSST). The MSST is estimated formally by whichever of the following is greater: 472, or
the minimum stock size at which rebuilding to # would be expected to occur within 10 years {f the stock
were exploited consistently at 5y, For stocks lacking formal estimates, the MSST is estimated provisionally
as max(1/2,1-M}f. Should a stock fall below its MSST, the stock will be considered “overfished” and
remedial action will be undertaken to rebuild the stock in accordance with the Magnuson-Stevens Act and
the National Standard Guidelines.

Maximum Sustainable Yield (MSY) is the largest long-term average catch or vield that can be taken from
a stock or stock complex under prevailing e¢cological and environmental conditions. MSY is estimated
" formally as the long-term average catch that would be obtained if the stock were exploited consistently at
Finm For stocks lacking formal estimates, MSY is estimated provisionally as ¢ » S,

Alternatives 3 and 4 would both have specified a minimum stock size threshold to be used in determining
whether a stock is considered "overfished” in the sense of the Magnuson-Stevens Act. [f a stock s
"overfished"” inthis sense, remedial actions of the type prescribed in Section 364(e)of the Magnuson-Stevens
Act (see also §600.310(e) of the NSGs) are required. The two alternatives would also have increased the
extent to which the definitions of ABC and OFL are consistent across various possible levels of information
{e.g., across the six tiers of the current definitions). This consistency would have been achieved in two ways:
First, instead of specifying a different pair of harvest control rules (the equations specifying Fyp, and Fpe)
for each level of information, a single pair of harvest control rules would have been established, with
variation in information availability addressed through a tiered series of proxy values for the parameters of
those contral rules. The second means of achieving consistency pertained to the more poorly understood
- stocks (i.e., those managed under tiers {4-6) of the current ABC/OFL definitions). In one of these
alternatives, each stock managed under tiers {4-6) of the current ABCIOFL. definitions would have been
assumed to be at a moderate level of abundance (e.g., at a level corresponding to B, 4 in tiers {(1-2)). Inthe
other alternative, the SSC would have been required to use its best judgment to make a qualitative
determination as (o the relative abundance of each stock managed under tiers (4-6) of the current ABC/QOFL
definitions.



The Council and S§C reviewed Alternatives 3 and 4 {designated as Alternatives 2 and 3, respectively, in the
April 1998 draft of this analysis) at the April 1998 Council meeting; the SSC discussed these alternatives
and recommended for further analysis and final action the former Alternative 2 but without the MSST
criterion. The alternative recommended by the 85C is brought forward in this analysis as Alternative 2,
which the Council subsequently recommended for Secretarial approval.

2.0 ENVIRONMENTAL ASSESSMENT

An environmental assessment (EA) is required by the National Eavironmental Policy Act of 1969 (NEPA)
to determine whether the action considered will result in significant impact on the human environment. If
the action is determined not to be significant based on an analysis of relevant considerations, the EA and
resulting finding of no significant impact (FONSI) would be the final environmental documents required by
NEPA. An environmental impact statement (EIS) must be prepared for major Federal actions significantly
affecting the human environment.

An EA must include a brief discussion of the need for the proposal, the alternatives considered, the
environmental impacts of the proposed action and the alternatives, and a list of document preparers. The
purpose and alternatives were discussed in Sections 1.1 and 1.2, and the list of preparers is in Section 6. This
section contains the discussion of the environmental impacts of the alternatives including impacts on
threatened and endangered species and marine mammals.

2.1 Environmental Impacts of the Alternatives

The environmental impacts generally associated with fishery management actions are effects resulting from
(1) harvest of fish stocks which may result in changes in food availability to predators and scavengers,
changes in the population structure of target fish stocks, and changes in the marine ecosystem community
structure; (2) changes in the physical and biological structure of the marine environment as a result of fishing
practices, e.g., effects of gear use and fish processing discards; and (3) entanglement/entrapment of non-
target organisms in active or inactive fishing gear. A summary of the effects of the annual groundfish
harvests on the biological environment and associated impacts on marine maminals, seabirds, and other
threatened or endangered species are discussed in the final environmental assessment for the annual
groundfish total aliowable catch specifications.

2.1.1  Alternative 2: Methods. This assessment focuses on impacts that would be expected under
Alternative 2, and measures these impacts relative to those that would be expected under Alternative 1. The
impacts of features contained in Alternative | were analyzed previously in the EA/RIR for Amendments 44
and 44 to the BSAI and GOA Groundfish FMPs (adopted in June, 1996) and are not re-analyzed here,

Alternatives T and 2 would establish policies for setting ABC and OFL levels in each future year based on
estimates of stock size available at the time. However, it is difficult to evaluate the long-term impacts of
these alternatives quantitatively, because there is no way to tell at present what the estimated size of any
given stock will be in the future. Instead, this assessment focuses on short-term impacts, which were
evaluated by considering how OFL, ABC, and total aflowable catch (TAC) would likely have changed in
1998 had a particular alternative been in place at the end of 1997, Assumptions made in conducting this
assessment are listed below {(assumptions #6 and #8 are included for logical completeness, but were never
actually used in the analysis because no such cases arose):



1} Only information published or distributed prior to 1998 could be used in specifying 1998 OFL,
ABC, and TAC under any of the alternatives. Such information includes the 1997 SAFE reports {(BSAI
Groundfish Plan Team 1997, GOA Groundfish Plan Team 1997).

2) Following the procedures used by the GOA and BSAI Groundfish Plan Teams in 1997, the
following proxy values were used: Dusky rockfish SPR values were used as proxies for the other members
of the GOA pelagic shelf rockfish complex, yelloweye rockfish SPR values were used as proxies for the
other members of the GOA demersal shelf rockfish complex, flathead sole SPR values were used as proxies
for all members of the BSAI "other flatfish” complex except for Alaska plaice, and the shortspine thornyhead
natural mortality rate was used as a proxy for the other members of the eastern Bering Sea (EBS) and Al
"other rockfish" complexes.

3) In cases where estimates of F e and M are given in the relevant SAFE report but an estimate of
Fy is lacking, Fj;, was estimated as described in Appendix A. This method is based on an equation
presented by Thompson (1993).

4} In cases where Alternative 2 gave an Fopy value equal to the Fjypy value given under Attemazwe
1, the OFL under Alternative 2 was set equal to the OFL. under Alternative 1.

5} In cases where Aliernative 2 gave an £, value different from the For value given under
Alternative |, the OFL under Alternative 2 was set equal to the product of the OFL under Alternative | and
the ratio of Fpp, under Alternative 2 to Fp, under Alternative 1.

6) In cases where Alternative 2 gave an F - value less than the F - value given under Alternative
i, the ABC under Alternative 2 was set equal to the product of the ABC under Alternative 1 and the ratio
of F ;- under Alternative 2 to F - under Alternative 1.

7yIncases where Alternative 2 gave an F - value greater than or equal to the F 5 value given under
Alternative 1, the ABC under Alternative 2 was set equal to the ABC under Alternative 1.

8} In cases where Alternative 2 gave an ABC less than the TAC given under Alternative | (i.e., the
actual 1998 TAC), the TAC under Alternative 2 was set equal to the ABC under Alternative 2.

9) In cases where Alternative 2 gave an ABC greater than or equal to the TAC éiven under
Alternative | (i.e., the actual 1998 TAC), the TAC under Alternative 2 was set equal to the TAC under
Alternative 1.

21,2 Alternative 2: Resnlts. Likely impacts associated with each of the alternatives are detailed in
Tables 1-4. Tables 1-2 focus on parameter values used, while Tables 3-4 focus on fishing mortality rates
and catch specifications that result from those parameter values. Tables | and 3 pertain to the GOA, while
Tables 2 and 4 pertain to the BSAL Accordingto Tables 3-4, no changesin 1998 ABCs or TACs would have
been required under Alternative 2. Although 1998 ABCs and TACs would not necessarily have been
affected under Alternative 2, in most cases OFL would have been reduced. Of the I8 stocks or stock
complexes for which TACs are set under the groundfish FMPs (not counting “other species™ in the GOA),
OFL would have been lower in 26 cases under Alternative 2 (12 out of 16 cases in the GOA and 14 out of
22 cases in the BSAI). According to Tables 3-4, the aggregate OFL in the GOA would have been reduced
from about §18,000 t under Alternative | to about 701,000 t under Altermnative 2, while the aggregate OFL
in the BSAI would have been reduced from about 4,200,000 t under Alternative 1 1o about 2,940,000 t under
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Alternative 2. The table below compares apgregate ABC and aggregate TAC to aggregate OFL under
Ahernatives 1 and 2 in the GOA and BSAL

Sum(ABCYSum(OFL) Sum(TACYSum(OFL,)
Area Alt, 1 Al 2 Al Al 2
GOA 0.67 078 0.40 0.46
BSAI 0.58 0.84 0.48 0.68

In the above table, it is important to note that the numerator does not change between aliernatives (i.e., all
of the change between alternatives is attributable to change in the aggregate OFL).

2.1.3 Alternative 2: Discussion. As the above results indicate, the alternatives appear to be
indistinguishable in terms of their short-term impacts on TACs, with the major difference being a general
decrease in OFL, under Alternative 2. According to Tables 3-4, the aggregate OFL in the GOA would have
been reduced by about 14%, while the aggregate OFL in the BSAI would have been reduced by about 30%.
Nearly all of the changes in individual OFLs occur in cases where stocks are managed under tiers (3-4) of
the current ABC/OFL definitions, because tiers (3-4) are based on £, under Alternative 2 rather than F
under Alternative 1. The reason for switching to F,, in Alternative 2 is that it is nearer to the mid-point of
the ranges of F, 4, proxies listed in the NSGs and in the report by Restrepo et al. (in press), and was derived
as a robust estimate of F, 5y by Clark (1991). This change would be consistent with treating MSY as a limit
rather than a target, so that fishing at F=F_, would tend to achieve a long-term average catch close to MSY,
while fishing at F=F ;- would tend to result in a somewhat lower long-term average catch but a somewhat
higher fong-term average stock size.

The one case where a change in OFL occurs outside of tiers (3-4) is EBS pollock, which is currently
managed under tier (2), and for which GFL would be significantly lower under Alternative 2. However, it
should be noted that the OFL shown for EBS poliock under Allernative 2 in Table 4 is most likely
underestimated, because the approximation implied by assumption #5 in Section 2.1.1 tends to break down
as the ratio of F,p, under Alternative | to £, under Alternative 2 increases. This ratio is much greater for
EBS poliock than for any other stock, due largely to the fact that EBS pollock is the only stock managed
under tier (2} of the current ABC/QFL definitions (i.e,, it is the only stock for which a reliable estimate of
F sy is available). In fact, 72% of the decrease in aggregate OFL in the BSAI is due to EBS potlock. IFEBS
pollock is removed from the calculation, aggregate OFL in the BSAI decreases by only 17% under
Alternative 2, roughly in line with the 14% reduction calculated for the GOA.

Tier (2) is also significant in that it is the only place where the two alternatives differ with respect 10 F e
Under tier (2} of Alternative i, F . is based on £y, whereas under tier (2) of Alternative 2, £, is based
on F, . deflated by the factor F,,,./F, . As with the switch from F, to F,y,, discussed above, inclusion of
this deflation factor under tier (2) would be consistent with treating MSY as a target rather than a limit. As
noted above, the only stock currently managed under tier (2) 1s EBS pollock. The reason that 1998 ABC for
this stock would not have been reduced under Alternative 2 is that the value of £, used to set the actual
1998 ABC was 0.30, well below the maximum permissible value of 0.37 under the current ABC/OFL
definitions {(see Figure). By coincidence, 2n F - of 0.30 would have been the maximum permissible value
under Alternative 2. Thus, the 1998 ABC for EBS pollock would not have been affected by switching to
Alternative 2, but only because the Council had already chosen to set ABC conservatively under Alternative



1. One way to characterize the impact of Alternative 2 in this context is to note that it would have {imited
the Council's ability to set a higher ABC.

Section 304(e) of the Magnuson-Stevens Act contains specific requirements for remedial action to be taken
whenever a stock is determined to be "overfished.” One of the changes between the new statutory definition
of "overfishing" and the former regulatory definition (see Section 1.1) is that "overfishing” and "overfished"
are now synenymous (formerly, “overfished” was not defined). Under a strict interpretation of the statutory
definition, then, any stock subjected to a fishing monrtality rate greater than F,, would be considered
overfished. Other interpretations are possible, though. For example, the NSGs complement the statutory
definition of "overfished” by determining a stock to be overfished whenever it falls below its "minimum
stock size threshold” (MSST). The MSST is defined, in part, on the basis of the stock's ability to rebuild
within 10 years if fished at the maximum allowable level (i.¢., if catch were to equal OFL in each of the next
10 years). [t could be argued that this approach provides additional protection for the environment by
assuring that remedial action is taken when stock size falls below the MSY level. However, the SSC has
found that specification of an MSST is not warranted in the case of GOA and BSAI groundfish. Specifically,
the S8C stated the following in the minutes of its April, 1998 meeting:

*The Council policy of using a biomass-based policy that reduces fishing mortality as stocks
decrease in size was deliberately selected to provide for automatic rebuilding.... The added
complexity of a threshold policy on top of a biomass-based policy serves no useful purpose, is
harder to implement, and will be harder for the public to understand. The current stock assessment
approach is sufficient to assure that harvest levels provide for sufficient rebuilding within the
‘specified period of 10 years...."

. Given that the principal requirement pertaining to a stock which falls below its MSST is that it be harvested
according to a strategy that is expected to rebuild it within the statutory time frame (not to exceed 10 years
except under very limited circumstances), it seems superfluous to specify an MSST if such a harvest strategy
is already in place. Thus, assuming that the SSC is correct in its finding that the current approach
automatically assures sufficient rebuilding within 10 years, specification of an MSST in the BSAl and GOA
Groundfish FMPs should not be necessary.

In terms of the alternatives' compliance with other provisions of the Magnuson-Stevens Act, some guidance
may be taken from Restrepo et al. (in press), who provide a set of "default™ harvest control rules which they
consider 1o be consistent with a precautionary approach to fisheries management in general, and with the
Magnuson-Stevens Act and NMFS' draft revision of the NSGs in particular. Both of the alternatives
considered here are at least as conservative as the default rules of Restrepo et al. in some respects. However,
© there are exceptions. . For example, values of OFL prescribed under tiers (2-4) of Alternative 1 and values
of ABC allowed under tier (2) of Alternative | are less conservative than would be the case under the default
rules when stock abundance is high. Also, values of OFL preseribed and values of ABC allowed under tiers
(4-6) of both alternatives are [ess conservative than would be the case under the default rules when stock
abundance is low.

.14 Alternatives 3 and 4: Methods. The alternatives considered here would establish policies for
setting ABC and OFL levels in each future year based on estimates of stock size available at the time. Itis
difficult to evaluate the long-term impacts ofthese alternatives guantitatively, because there is no way to tell
at present what the estimated size of any given stock will be in the future. Instead, this assessment focuses
on short-term impacts, which were evaluated by considering how OFL, ABC, and total allowable catch
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{TAC)would likely have changed in 1998 had a particular alternative been in place at the end of 1997, Even
with this simplifying restriction, a special set of problems remains for stocks managed under Tiers 4, 5, and
6 of the current ABC/QFL. definitions, because the impacts of Alternative 4 on catch specifications for such
stocks depend upon subjective estimates (Le., Proxy 2 for B and Proxy 3 for f) which have not yet been
made. One way to establish these subjective estimates would be for the SSC to adopt a "rule of thumb” that
could be applied in all situations, then deviate from that rule as appropriate on a case-by-case basis, using
its best scientific judgment developed from whatever other information is available. The procedure
described in Appendix A represents one possible form for such a rule of thumb, and is the basis upon which
likely impacts of Alternative 4 are determined in this assessment. Other assumptions made in conducting
this assessment include the following:

1) Only information published or distributed prior to 1998 could be used in specifying 1998 OFL,
ABC, and TAC under any of the alternatives. Such information includes the 1997 SAFE reports (BSAI
Groundfish Plan Team 1997, GOA Groundfish Plan Team 1997).

2) In cases where an estimate of B, is given in the relevant SAFE report but an estimate of B,
is lacking, B, was estimated as B, x 7/8.

3} In cases where estimates of F,, and M are given in the relevant SAFE report but an estimate of
Fis 15 lacking, Fig was estimated as described in Appendix B. This method is based on an equation
presented by Thompson (1993),

4} In cases where a species oceurs in both the BSAI and the GOA but an estimate of 3 is given in
only one of the two SAFE reports, it was assumed that the given estimate applies to both the BSAI and the
GOA stocks.

* 5) In cases where estimates of A/ are given for some members (the “first sub-group”) of a species
group for which a single TAC is specified but estimates of M are not given for the other members (the
"second sub-group”), M was estimated for the members of the second sub-group as the biomass-weighted
avérage of the estimates for the members of the first sub-group.

6) In the case of BSAI squid, M was estimated at a value of 0.8. An M of 0.8 implies a cumulative
survival rate of about 0.1 through age 3, approximating the observation of Trumble (1973) that few squ;é
survive beyond this age.

7} In cases where Alternative 3 or 4 gave an F,,,,, value equal to the £, value given under
Alternative 1, the OFL under Alternative 3 or 4 was set equal ta the OFL under Alternative 1.

8) In cases where Alternative 3 or 4 gave an F,, value different from the F,p, value given under
Alternative |, the OFL under Alternative 3 or 4 was set equal to the product of the OFL under Alternative
| and the ratio Fy, /Fg, .

9) In cases where Alternative 3 or 4 gave an F,, value less than the F,,. value given under
Alternative 1, the ABC under Alternative 3 or 4 was set equal to the product of the ABC under Alternative
1 and the ratio F,,,/F .

10) In cases where Alternative 3 or 4 gave an F,,, value greater than or equal to the F .o~ value given
under Alternative 1, the ABC under Alternative 3 or 4 was set equal to the ABC under Alternative [,

11} Incases where Alternative 3 or 4 gave an ABC less than the TAC given under Alternative | (i.¢.,
the actual 1998 TAC) the TAC under Alternative 3 or 4 was set equal to the ABC under the respective
alternative.

12) In cases where Alternative 3 or 4 gave an ABC greater than or equal to the TAC given under
Alternative 1 (i.e., the actual 1998 TAC), the TAC under Alternative 3 or 4 was set equal to the TAC under
Alternative 1.

2.1.5  Alternatives 3 and 4: Results. Based on the rule of thumb described in Appendix A, stocks in the

GOA are generally at a high {evel of abundance, while stocks in the BSAI are gencrally at a moderate level
of sbundance.
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Possible impacts associated with alternatives 3 and 4 are detailed in Tables 5-8. The organization of these
tables is outlined below. Tables 5-6 correspond to the GOA and Tables 7-8 correspond to the BSAL Odd-
numbered tables focus on fishing mortality rates and even-numbered tables focus on catch specifications.
Tables are further subdivided according to different possible assumptions regarding the relative abundance
of certain stocks managed under Alternative 4. For stocks managed using Proxy 2 for B, the following
possibilities were considered: a) all such stocks are at a high level of abundance, b} all such stocks are at
a moderate level of abundance, ¢) all such stocks are at a low level of abundance, and d} all such stocks are
overfished. Locations of results corresponding to the rule of thumb described in Appendix A are shaded
below.

Focus: Fishing Mortality Rates Caich Specifications

Stocks: High Moderate Low  Overfishe  High Moderate Low  QOverfishe
d ‘ d

GOA: Table Sb  Table 5¢  Table 5d Table 6b  Table 6c  Table 64

BSAL Table 7a Table 7¢  Table 7d  Table 8a Table 8¢ Table 8d

If alf stocks managed by using Proxy 2 for B or Proxy 3 for funder Alternative 3 were judged 10 be at the
same level of relative abundance, the likely impacts of Alternative 3 on 1998 TACs are as follow:

Sum of GOA TAC Reductions Sum of BSA! TAC Reductions
Stock Status Atbsolute () As % of Total Absolute (1} As % of Total
High 0t 0% ¢t 0%
Moderate 0t 0% 0t 0%
Low 10,0001 3% 338001 2%
Overfished 37,800 t 12% 105,000 t 5%

[n those cases Where Alternative 4 would have resulted in individual TAC reductions, it should be noted that
some or all of these reductions could potentially have been offset by increasing TACs on stocks for which
TAC was below ABC,

The following table summarizes the use of proxies under Alternatives 3 and 4. For each quantity used in
the control rules (B, £, ¢, and ) and each FMP (GOA and BSAT), the table describes the total number of
stocks or stock complexes that would have been managed in 1998 using the definition of the quantity ftself
and each proxy thereof. For example, the shaded cells in the table should be read as follows: "in the BSAL,
no stock would have been managed using £ itself, | stock would have been managed using Proxy | for 4,
9 stocks would have been managed using Proxy 2 for 4, and 12 stocks would have been managed using
Proxy 3 for 4" If a stock complex includes stocks which would be managed under different proxy levels
for the same quantity, the stock was counted under the least-preferred proxy.



Quantity: B Fij & ¥
ProxyUsed: None 1 2 None 1 2 3 None | 2 3 4 None 1 2 3 4

GOA: 0 13 4 0 ¢ 6 1+ 0 0o 9 7 1 o 0 9 7 1
BSAL 0 21 1 0 1 13 8 0 0 1 13 8§ 0
Total: 0 34 5 0 I 15 23 0 122 15 1 0 122 15 1

Had Alternative 2 or Alternative-3 been in place for the 1998 season, the above table indicates that the
majority of stocks would have been managed using Proxy 1 for B, Proxy 3 for f, and Proxy 2 for both ¢ and
y. All stocks required resorting to some proxy for each of the quantities used in the control rules.

2.1.6 Alternatives 3 and 4: Discussion. The above results indicate that the four alternatives may be
indistinguishable in terms of their short-term impacts on TACs (e.g., if the more poorly understood stocks
are all judged to be at high or moderate levels of abundance, as in tables 5a, 6a, 7b, and 8b). However, the
impacts of Alternatives 3 and 4 can be distinguished in other ways. Two of the most important are discussed
below.

1} OFLs for stocks managed under Tiers 3 and 4 of the current ABC/OFL definitions would be lower
under Alternatives 3 or 4, because Proxy 2 for ¢ consists of F,,,, in Alternatives 3 and 4 whereas Tiers 3 and
4 of Alternative | are based on Fy,. In addition, the OFL for EBS pollock, which is currently calculated
under Tier 2, would be significantly lower under Alternatives 3 or 4. However, it should be noted that the
OFL shown for EBS pollock under Alternatives 3 and 4 in Tables 8a-8d is most likely under-estimated,
because the approximation implied by assumption #8 in Section 2.1.1 tends to break down as the ratio of F oy,
to F,,, increases. This ratio is much greater for EBS pollock than for any other stock, due largely to the fact
that EBS poliock is the only stock managed under Tier 2 of the current ABC/OFL definitions (i.¢., it is the
only stock for which a reliable estimate of F 4 is available).

2) The degree of future protection that would be afforded to the more poorly understood stocks is
greater under Alternative 4 than under Alternatives 1 or 3, because Alternative 4 requires that fishing
mortality be reduced when it appears that a stock has fallen to a low level, even if it is not possible to
estimate the size of the stock statistically. Thus, even though there is presently no evidence to suggest that
any of the more poorly understood stocks is at risk, should qualitative evidence of such risk arise in the
future, Alternative 4 would provide a mechanism for reducing fishing mortality.

In terms of the alternatives' compliance with the Magnuson-Stevens Act, some guidance may be taken from
Restrepo et al, (in press), who provide a set of "default” harvest control rules (both limit and target) which
they consider to be consistent with a precautionary approach to fisheries management in géneral, and with
the Magnuson-Stevens Act and NMFS' draft revision of the NSGs in particular. All four of the alternatives
considered here are at least as conservative as the default rules of Restrepo et al. in some respects. However,
there are exceptions. Values of OFL prescribed under Tiers 2-4 of Altemnative 1 and values of ABC
prescribed under Tier 2 of Alternative 1 are less conservative than those prescribed under the default rules
when stock abundance is high, Values of both OFL and ABC prescribed under Tiers 4-6 of Alternative 1
are less conservative than those prescribed under the default rules when stock abundance is low. Likewise,
values of both OFL and ABC prescribed by using Proxy 2 for B and Proxy 3 for funder Alternative 3 are
less conservative than those prescribed under the default rules when stock abundance is low. Values of OFL
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and ABC prescribed under Alternative 4, on the other hand, are at least as conservative as those prescribed
under the default rules in all cazes.

2.2 Impacts on Endangered or Threatened Species

Background. The ESA provides for the conservation of endangered and threatened species of fish, wildlife,
and plants. The program is administered jointly by the Department of Commerce (NMFS) for most marine
species, and the U.S. Fish and Wildlife Service (FWS) for terrestrial and freshwater species.

The ESA procedure for identifying or listing imperiled species involves a two-tiered process, classifying
species as either threatened or endangered, based on the biological health of a species. Threatened species
are those likely to become endangered in the foreseeable future [16 U.S.C. 1 1532(20)]. Endangered species
are those in danger of becoming extinct throughout all or a significant portion of their range [16 U.S.C.
t1532(20)). The Secretary, acting through NMFS, iz authorized to list marine mamimal and fish species.
The Secretary of Interior, acting through the FW35, is authorized to list all other organisms.

In addition to listing species under the ESA, the critical habitat of a newly listed species must be designated
concurrent with its listing to the "maximum extent prudent and determinable” [16 U.S.C. ' 1533(B)(1)A)].
The ESA defines critical habitat as those specific areas that are essential to the conservation of a listed
species and that may be in need of special consideration. The primary benefit of critical habitat designation
is that it informs Federal agencies that listed species are dependent upon these areas for their continued
existence, and that consultation with NMFS on any Federal action that may affect these areas is required.
Some species, primarily the cetaceans, listed in 1969 under the Endangered Species Conservation Act and
carried forward as endangered under the ESA, have not received critical habitat designations.

Listed Species. The following species are currently listed as endangered or threatened under the ESA and
oceur in the GOA andfor BSAIL

Endangered
Morthern Right Whale Balaena glecialis
Bowhead Whale! Balaena mysticerus
Sei Whale ' Balagnoptera borealis
Blue Whale Balaenoptera musculus
Fin Whale Balaenoptera physalus
Humpback Whale Megaptera novaeangliae
Sperm Whale Physeter macrocephalus
Snake River Sockeye Salmon Oncorhynchus nerka
Short-tailed Albatross Diomedia albatrus
Steller Sea Lion! Eumetopias jubatus

Uisted as endangered in waters west of Cape Suckling,
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Threatened

Snake River Fall Chinook Salmon Oncorhynchus tshawytscha
Snake River Spring/Summer Chinook Salmon  Oncorhynchus tshawytscha
Steller Sea Lion? Eumetopias jubatus
Spectacled Eider Somateria fishcheri

Section 7 Consultations, Because both groundfish fisheries are federally regulated activities, any negative
affects of the fisheries on listed species or critical habitat and any takings® that may occur are subject to ESA
section 7 consultation. NMFS initiates the consultation and the resulting biological opinions are issued to
NMFS. The Council may be invited to participate in the compilation, review, and analysis of data used in
the consultations. The determination of whether the action “is likely to jeopardize the continued existence
of" endangered or threatened species or to result in the destruction or modification of critical habitat,
however, is the responsibility of the appropriate agency (NMFS or FWS). If the action is determined to
result in jeopardy, the opinion includes reasonable and prudent measures that are necessary to alter the action
so that jeopardy is avoided. If an incidental take of a listed species is expected to oceur under normal
promulgation of the action, an incidental take statement is appended to the biological opinion.

Section 7 consultations have been done for all the above listed species, some individually and some as
groups. Below are summaries of the consultations.

Endangered Cetaceans. NMFS concluded a formal section 7 consultation on the effects of the BSAI and
GOA groundfish fisheries on endangered cetaceans within the BSAT and GOA on December 14, 1979, and
Aprit 19, 1991, respectively. These opinions concluded that the fisheries are uniikely to jeopardize the
continued existence or recovery of endangered whales. Consideration of the bowhead whale as one of the
listed species present within the area of the Bering Sea fishery was not recognized in the 1979 opinion,
howaever, its range and status are not known to have changed. No new information exists that would cause
NMFS to alter the conclusion of the 1979 or 1991 opinions. NMFS has no plan to reopen Section 7
consultations on the listed cetaceans for this action. Of note, however, are observations of Northern Right
Whales during Bering Sea stock assessment cruises in the summer of 1997 (NMFS pers. commun.). Prior
to these sightings, and one observation of a group of two whales in 1996, confirmed sightings had not
occurred. )

Steller Sea Lion. The Steller sea lion range extends from California and associated waters to Alaska,
including the Gulf of Alaska and Aleutian Islands, and into the Bering Sea and North Pacific and into
Russian waters and territory. In 1997, based on biological information collected since the species was listed
asthreatened in 1990 (60 FR 51968), NMFS reclassified Steller sea lions as two distinet population segments
under the ESA (62 FR 24345). The Steller sea lion population segment west of 144°W, longitude {a line
near Cape Suckling, Alaska) is listed as endangered; the remainder of the U.S. Steller sea lion population
maintains the threatened listing.

Histed as threatened in waters east of Cape Suckling.
‘the term “take" under the ESA means "harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or
collect, or attempt to engage in any such conduct™ (16 U.S5.C. *1538(a¥1}(B).
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NMFS designated critical habitat in 1993 (58 FR 45278} for the Steller sea lion based on the Recovery
Team’s determination of habitat sites essential to reproduction, rest, refuge, and feeding. Listed critical
habitats in Alaska include all rookeries, major haul-outs, and specific aquatic foraging habitats of the BSAI
and GOA. The designation does not place any additional restrictions on human activities within designated
areas, No changes in critical habitat designation were made as result of the 1997 re-listing,

Beginning in 1990 when Steller sea lions were first listed under the ESA, NMFS determined that both
groundfish fisheries may adversely affect Steller sea lions, and therefore conducted Section 7 consultation
on the overall fisheries (NMFS 1991), and subsequent changes in the fisheries (NMFS 1992). The most
recent biological opinion on the BSAI and GOA fisheries effects on Steller sea lions was issued by NMFS
January 26, 1996, 1t concluded that these fisheries and harvest levels are unlikely to jeopardize the continued
existence and recovery of the Steller sea lion or adversely modify critical habitat, NMFS has no plan to
reopen Section 7 consultations on Steller sea lions for this action.

Pacific Saimon. No species of Pacific salmon originating from freshwater hahitat in Alaska are listed under
the ESA. These listed species originate in freshwater habitat in the headwaters of the Columbia (Snake)
River. During ocean migration to the Pacific marine waters a small (undetermined) portion of the stock go
into the Gulf of Alaska as far east as the AL In that habitat they are mixed with hundreds to thousands of
other stocks criginating from the Columbia River, British Columbia, Alaska, and Asia. The listed fish are
not visually distinguishable from the other, unlisted, stocks. Mortal take of them in the chinook salmon
bycatch portion of the fisheries is assumed based on sketchy abundance, timing, and migration pattern
information. '

NMFS designated critical habitat in 1992 (37 FR 57051} for the for the Snake River sockeye, Snake River
spring/summer chinook, and Snake River fall chinook salmon. The designations did not include any marine
waters, therefore, does not include any of the habitat where the groundfish fisheries are promulgated.

NMFS has issued two biological opinions and no-jeopardy determinations for listed Pacific salmon in the
Alaska groundfish fisheries (NMFS 1994, NMFS 1995). Conservation measures were recommended to
reduce salmon bycatch and improve the leve] of information about the salmon bycatch, The no jeopardy
determination was based on the assumption that if total salmon bycatch is controlled, the impacts to listed
salmon are also controlled, The incidental take statement appended to the second biological opinion allowed
for take of one Snake River fall chinook and zero take of either Snake River spring/summer chincok or
Snake River sockeye, per year. As explained above, it is not technically possible to know if any have been
taken. Compliance with the biological opinion is stated in terms of limiting salmon bycatch per year tounder
55,000 and 40,000 for chinook salmon, and 200 and 100 sockeye salmon in the BSAI and GOA fisheries,
respectively.

Short-Tailed Albatross. The entire world population in 1995 was estimated as 800 birds; 350 aduits breed
on two small islands near Japan. The population is growing but is still eritically endangered because of its
small size and restricted breeding range. Past observations indicate that older shor-tatled albatrosses are
present in Alaska primarily during the summer and fall months along the shelf break from the Alaska
Peninsula to the Gulf of Alaska, although 1~ and Z.year old juveniles may be present at other times of the
year (FWS 1993). Consequently, these albatrosses generally would be exposed to fishery interactions most
often during the summer and fall--during the latter part of the second and the whaole of the third fishing
quarters.



Short-tailed albatrosses reported caught in the longline fishery include two in 1995, one in October 1996,
and none so far in 1997. Both 1995 birds were caught in the vicinity of Unimak Pass and were taken outside
the observers' statistical samples.

Formal consultation on the effects of the groundfish fisheries on the short-tailed albatross under the
jurisdiction of the FWS concluded that BSAI and GOA groundfish fisheries would adversely affect the short-
tailed albatross and would result in the incidental take of up to two birds per year, but would not jeopardize
the continued existence of that species (FWS 1989). Subsequent consultations for changes to the fishery that
might affect the short-tailed albatross also concluded no jeopardy (FWS 1995, FWS 1997). The US Fish and
Wildlife Service does not intend to renew consultation for the 1998 groundfish fisheries.

Spectacled Eider. These sea ducks feed on benthic mollusks and crustaceans taken in shallow marine
waters or on pelagic crustaceans. The marine range for spectacled eider is not known, although. Dau and
Kitchinski (1977} review evidence that they winter near the pack ice in the northern Bering Sea. Spectacled
eider are rarely seen in U.S, waters except in August through September when they molt in northeast Norton
Sound and in migration near St. Lawrence Island. The lack of observations in U.S. waters suggests that, if
not confined to sea ice polyneas, they likely winter near the Russian coast (FWS 1993). Although the species
is noted as occurring in the GOA and BSAI management areas no evidence that they interact with these
groundfish fisheries exists.

Conditions for Reinitiation of Consultation. For all ESA listed species, consultation must be reinitiated
if: the amount or extent of taking specified in the Incidental Take Statement is exceeded, new information
reveals effects of the action that may affect listed species in a way not previously considered, the action is
subsequently modified in a manner that causes an effect to listed species that was not considered in the
biological opinion, or a new species is listed or critical habitat is designated that may be affected by the
action.

Impacts of the Alternatives on Endangered or Threatened Species. Neither of the alternatives under
consideration would affect the prosecution of the groundfish fisheries of the BSAI or GOA in a way not
previously considered in the above consultations. Neither of the alternatives are expected to increase overall
TAC amounts, PSC limits, or takes of listed species. Therefore, neither of the alternatives is expected to
have a significant impact on endangered, threatened, or candidate species.

2.3 Impacts on Marine Mammals

Marine mammals not listed under the ESA that may be present in the BSAI include cetaceans, [minke whale
(Balaenoptera acutorostrata), killer whale (Orcinus orca), Dall's porpoise (Phocoenoides dalli}, harbor
porpoise (Phocoena phocoena), Pacific white-sided dolphin (Lagenorhynchus obliguidens), and the beaked
whales (e.g., Berardius bairdii and Mesoplodon spp.)] as well as pinnipeds [northern fur seals (Callorhinus
ursinus), and Pacific harbor seals (Phoca vitulina)] and the sea otter (Enhydra lutris).

Neither of the alternatives is expected to increase overall TAC amounts, PSC limits, or takes of marine
mammals. Therefore, neither of the alternatives is expected to have a significant impact on marine

mammals.

24 Coastal Zone Management Act
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Implementation of each of the aiternatives would be conducted in a manner consistent, to the maximum
extent practicable, with the Alaska Coastal Management Program within the meaning of Section 30(c)(1)
of the Coastal Zone Management Act of 1972 and its implementing regulations.

2.5 Conclusions or Finding of No Significant Impact

Neither of the alternatives is likely to significantly affect the quality of the human environment, and the
preparation of an environmental impact statement for the proposed action is not required by Section
102(2)(C) of the National Environmental Policy Act or its implementing regulations.

GCUFUI C. Madode 3*21}-,??
,gf( Assistant Administrator for Fisheries, NOAA Date
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Gulf of Alaska

Species Tier 8 Busy Fusy Bux Fauu Faox M Cam
Walleye pallock 3| 258,000 na nfa 288000 043 036 nfa n/a
Pacific cod 3 146,000 wa nfa 107000 041 034 nfa nfa
Arrowtooth flounder 3{1.010,000 nfa nfa 272000 023 019 nfa a
Sablefish 31 153,000 nfa  n/a 1B1.000 014 012 wa na
Pacific ocean perch 3 107,000 nfa /a2 145000 0094 0076 nla n/a
Thornyhead rockfish 3 22,800 na n/a 15400 0.098 CO0BO ia nfa
Northem rockfish 4! 83,400 na nfa rtfa 0093 0075 n/a va
Pelagic shelf rockfish 4] 55600 nfa nfa na 012 010 wa r/a
Demersal shelf rockfish 41 27,800 na  nfa nfa 0.031 0.026 nfa nfa
Shallow water flatfish 45 316,000 nfa n/a nia 021 017 020 na
Shortraker/rougheye 4.5 65400 na nia wa 0040 0,032 0.030 n/a
Other slope rockfish 4,5 104000 nfa n/a n/a 0.068 0055 0.068 /a
Rex scle 8] 72,300 na nfa nfa mfa  nfa (.20 n/a
Flathead sole 5| 208,000 nfa nfa nla nfa nla 020 n/a
Deep water flatfish 586! 101,000 e  na nfa nfa wa 610 2210
Atka mackerel & nfa na  na nfa nfa nfa wa 68,200
Other species

Table 1. Tiers and parameters used in calculating OFL, ABC, and TAC in the GOA. Stocks and stock
complexes are grouped accerding to the tiers of the current ABC/OFL definitions under which they are
managed. The symbol "n/a" means that a particular parameter is not applicable to a given tier. The symbol
"Cae represents average catch. Other symbols are defined in the text. In the case of stock complexes,
parameter values may be those of a single stock in the complex used as a proxy for the complex as a whole,
or a weighted average of all stocks in the complex. When a stock complex is managed under two tiers, the
parameter values listed are generally notapplicable to all stocks in the complex. In the case of shallow water
flatfish, rock sole are managed under tier {4} and the other members of the complex are managed under tier
(5); in the case of shortraker/rougheye rockfish, rougheye are managed under tier {4) and shortraker are
managed under tier (5); in the case of "other slope rockfish," sharpchin are managed under tier (4) and the
other members of the complex are managed under tier (8); and in the case of deep water flatfish, dover sole
are managed under tier {5) and the other members of the complex are managed under tier {6}.
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- Bering Sea and Aleutian Islands

Species Tier 8 Busy Fusy Buw Fiow Fuox M Lo
Wallzye pollock (EBS) 2(5,820,000 6,000,000 0.38 wa 044 036 n/a wa
Wailleye poilock {Beg.) 31 280,000 s nfa2000000 033 027 e n/a
Pacific cod 3f 383,000 nfa nmia 352000 035 029 na nfa
Yellowfin sole 3| 787000 na n/a 583000 013 0.1 n/a r/a
Greenland turbot 3f 95,000 nfa  nfa 138000 032 026 nfa nfa
Rock sole 3| 850,000 nfa  nfa 267000 G119 018  nia na
Sablefish (EBS 31 16,800 na nfa 18800 014 012 s nia
Sablefish (Al) 3 19,300 nWa s 22800 014 012 nfa nfa
True POP (EBS) 3| 23,900 wa nfa 34,400 0072 0058 n/a nfa
True POP (Al) 3 126,000 na nfa 127,000 0084 0.068 r/a n/a
Atka mackerel 3| 152,000 nfa nfa 145000 042 034 nfa r/a
Arrowtooth flounder 4% 531,000 nla wa nfa 028 023 nfa na
Flathead sole 41 824,000 a nfa nfa 018 G168  nfa /a
Other fatfish 41 313,000 na n/a nfa 032 026 nia nfa
Walleye poliock {(Al) 5{ 106,000 nfa nia nfa nla nfa 030 nla
Other red rockfish (EBS) 5 11800 nfa  nia nfa niz  wa 0.0 nfg
Sharpchin/northem (Al 5l 94,060 nfa  na nfa  nfa  nla 0.060 n/a
Shortraker/rougheye (Al) 5| 46,500 . ha nla nfa nfa n/a 0.028 nfa
Cther rockfish (EBS) 5 7,030 nfa nfa nfa nfa nfa 0.070 /a
Other rockfish {Al} 8 13.000 nMa w/a nfa  nia  nda 0.070 a
Gther species & 689,000 nfa  nfa na nfa nla 020 n/a
Squid 8 n/a na nla w/a ofa wa nia 2,620

Table 2. Tiers and parameters used in calculating OFL, ABC, and TAC in the BSAIL. Stocks and stock
complexes are grouped according to the tiers of the current ABC/OFL definitions under which they are
managed. The symbol "n/a" means that a particular parameter is not applicable to a given tier. The symbol
“C,.." represenis average catch. Other symbols are defined ia the text. In the case of stock complexes,
parameter values may be those of a single stock used as a proxy for the complex as a whole, or a weighted

average of all stocks in the complex.
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Gulf of Alaska

1338 Fishing Mortality

1938 Catch Specifications

Alternative 1 Alternative 2 Alternative 1 Alternative 2
Species OFL. ABC OFL ABC OFL ABC TAC OFL ABC TaC
Walleye poliock 0.50 0.34] 0.41 0.34] 186,100 130,000 124,730 154,000 130,000 124,730
Pacific cod 0.45 0.18) 041 034 141,000 77800 63470 128000 77800 6347¢
Arrowdocth flounder 028 0.19] 0.23 019] 2054970 208,340  35000] 243,000 208320 35,000
Sablefish 018 0085 0.12 G110 23,450 14,120 14,120 18,300 14 120 14,120
Pacific ocean perch 0.079 0.05510.068 0.055] 18080 12820 10,778 15,600 12820 10,776
Thormyhead rockfish 0.12 0.080§ 0.098 0.080 2.840 2.000 2,000 2,320 2,000 2.00G
Northern rockfish 0.11 D.060| 0.083 0.075 9,420 5,000 5,000 7.560 5,000 5,000
Pelagic shelf rockfish 0.45 4.0900 012 0G.C 8,380 5,260 5,260 8,710 5,260 5,260
Demersal shelf rockfish 0.038 0.020; 0.031 0.025 850 L) 560 715 . B&O 560
Shialiow water flatfish 0.23 0.15] 021 018 59,540 43,1680 18,630 53,500 43,150 18,630
Shortrakerfrougheye 0.042 0.024| 0.037 0.030 2,740 1,580 1,590 2,440 1,590 1,590
Other slope rockfish 0.073 0.053{ 0.068 0.053 7,560 5260 2170 7,080 5220 2,170
Rex sole 020 0.15] 0.2¢ 015 11,920 9,150 8,150] 11820 8,150 9,150
Flathead sole 020 90.158] 020 .15 34,010 28,110 9,040 34,010 26,110 9,040
Deep water flatfish n/a nwa na n/a 8,440 7470 7.170 9,440 7170 7,170
Atka mackers! nfa nfaj] nfa  nfa 8,200 500 BOG 5,200 800 600
Other species 15450 _ 15,460
Total 817,620 540,030 324.726| 701,235 545000 324726

Table 3. Fishing mortality rates and catch specifications in the GOA under Alternatives 1 and 2. Under
Alternative 1, all values correspond to those actually used in the specification process for the 1998 season.
Under Alternative 2, ABC fishing mortality rates are those corresponding to the upper limit of the definition,
Rules used to estimate OFL, ABC, and TAC under Alternative 2 are given in the text, 1n the case of stock
complexes, fishing mortality rates may be those of a single stock in the complex used as a proxy for the
complex as a whole, or a weighted average of all stocks in the complex.
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Bering Sea and Aleutian Islands

1998 Fishing Mortality

1898 Catch Specifications

Alternative 1 Alternative 2 Altermative 1 Alterniative 2
Species QFL ABC OFL ABC OFL ABC TAC OFL ABC TAC
Walleye pollock (EBS) 066 030 037 0.30:i2,060000 1,116,000 1,110.00011,150,000 1,110,000 1,110,000
Walleye pollock (Bog.) 0.035 0.026] 0.031 0.026 8,750 8410 1,000 7.820 8,410 1,000
Pacific cod 042 025 035 029 336000 210,000 210,000 28G000 210,000 210000
Yellowfin sole 0.16 011 013 011} 314000 220,000 220,000 255000 220,000 220,000
Greenland fturbot 027 017 022 047 223006 15000 15000 17800 15000 15000
Rock solg 023 016 019 G16] 449,000 312,600 100,000] 371000 312,000 100000
Sablefish (EBS) 0.15 0085, 012 010 2,160 1,300 1,300 1,690 1,300 1,300
Sablefish (Al) 0.15 0.085 0.12 010 2,230 1,380 1,380 1,750 1,380 1,380
True POP (EBS) 0056 0.03110.048 0.038 3,300 1,400 1,400 2,880 1,400 1,400
True POP {AB 0.098 0055/ 0.084 00881 20,700 12,400 12,103 18100 12100 12,100
Atka mackere! 050 0.23; 042 034] 134000 64300 64,300 113,000 64,300 64,300
Arrowiooth flounder 0,36 0.23] 028 023{ 230,000 147000 18,000 179,000 147,000 16,000
Flathead sole 023 018] 0.19 0161 180000 432000 100,000 157,000 132,000 100,000
Other flatfish 038 0.26] 022 0.26] 253,000 184000 89,434] 203000 164000 £3434
Walleye pollock (Al) 0.30 0.23; 030 G237 31,700 23800 238007 31,700 23,800 23,800
Cther red rockfish (EBS} | 0.031 0.023] 0.031 0.023 358 267 267 356 287 267
Sharpchin/northern (Al) 0.060 0.045 0.060 0.045 5840 4,230 4,230 5,640 4,230 4,230
Shorfrakerfrougheye (Al) | 0.028 0.021] 0.028 0.021 1,280 965 965 1,290 865 965
Other rockfish {(EBS) 0.070 0.053] 0.070 0.053 492 388 369 482 369 369
Other rockfish {(Al) 0.070 0.053 9,070 0.053 913 685 685 813 685 B85
Other spedies 1 020 004 020 01450 134000 25800 25800, 134000 25800 25800
Squid 08 08| nfa nfa 2,620 1,970 1,870 2620 1,870 1,97¢
Total 4,202 451 2 454 876 2,000,000]2.6358,051 2,454,976 2,000,000

Table 4. Fishing mortality rates and catch specifications in the BSAI under Alternatives | and 2. Under
Alternative 1, all values correspond to those actually used in the specification process for the 1998 season.
Under Alternative 2, ABC fishing mortality rates are those corresponding to the upper limit of the definition.
Rules used 1o estimate OFL, ABC, and TAC under Alternative 2 are given in the text. {n the case of stock
complexes, fishing mortality rates may be those of a single stock used as a proxy for the complex as a whole,
or a weighted average of all stocks in the complex.,
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Comparison of Alternatives for EBS Pollock

Oid OFL

Old ABC = New OFL

New ABC

Fishing Mortality Rate

Stock Size

Figure 1. Summary of differences between the alternatives as applied to EBS pollock. "Old OFL," the top
line in the figure, corresponds to the £, definition under Alternative 1. "Old ABC =New OFL," the middle
line in the figure, corresponds to both the £ - definition under Altermative ! and the F,,; definition under
Alternative 2. “New ABC,” the bottom line in the figure, corresponds to the F ;- definition under
Alternative 2. The point labeled "1998 ABC" corresponds to the stock size of EBS pollock projected for
1998 and the 1998 F 4 value actually specified for EBS pollock.
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Gulif of Alaska

Quantities Used in Contral Rules 1998 Fishing Mortality Rates

Proxy Lavet Valuye {Alternative 3 shaded) Alternative 1 Alternalive 2 Alternative 3
Species 8 A ¢ y '8 £ ¢ y| OFL ABC| OFL ABC| OFL ABC
Walleye pollock 1 2 2 2| 258000 234000 043 0358] 050 0.34] 043 036] 043 096
Pacific cod 1 2 2 2 1468000 93600 041 034 045 0.18; 041 034 041 0.34
Arrowtooth flounder 1 2 2 211010000 238000 023 018 428 019 023 0% 023 0148
Sablefish 1 2 2 2] 153000 158000 014 0.12] 015 0.085 c14 042 014 012
Pacific ocean perch 1 2 2 2 107000 127000 0.084 0076|0078 0.055| 0.078 0.063] 0.078 0.063
Thornyhead rockfish 1 2 2 2 223&:}0 *;4 400 0.088 G080 0.12 0.080 0.088 0.080] 0098 0.080
Rex sole 1 3 3 3 0.20 G.15 020 Q.15 020 0415 020 0O.15
Flathead sole 1 3 3 3 0.20 Q.15 620 015 020 0.15 020 015
IShallow water flatfish 1 32323 97,000 021 015 021 015 021 015 021 015
Shortrakerfrougheye 1 32323 ggg 0.042 0.030{ 0.042 0.030] 0.042 0.030] 0.042 0.030
Other stope rockfish 1 32323 %fsé_ggqf 0.073 0.053| 0.073 0.052] 0.073 0.053] 0.073 0.053
Northern rockfish 1 3 2 2 011 0078 011 0080 011 0075 011 0075
Pelagic shelf rockfish 1 3 2 2 J: 015 0.10] 0.15 0.090| 045 0.40] 0145 0.10
Demersal shelf rockfish {12 3 2 2[% 7.20 0; 0.038 0.025 0,038 0.020; 0.038 0.025/0.038 0.025
Deep water fiatiish 12 3 3 3 0.076 0.10 0.076] Q.10 0.076
Atka mackerel 2 3 3 3f 0.23 0.30 023 030 023
Other species 2 3 4 4

Table 5a. Impacts of alternatives on 1998 OFL and ABC fishing mortality rates in the GOA, assuming that
poorly understood stocks are all judged to be at a high level of abundance under Alternative 4. The columns
under the heading "Quantiities Used in Control Rules" show which proxies would have been substituted for
each of the four quantities used in the control rules defined by Aliematives 3 and 4, along with the values
ofthose proxies. The columns under the heading " 1998 Fishing Mortality Rates" show the fishing mortality
rates corresponding to OFL and ABC. In the case of Alternative 1, these are the rates corresponding to the
OFL and ABC values actuzally specified for 1998, In the case of Alternatives 3 and 4, these are the rates
emerging from the control rules, given the estimates shown in the "Value" columns (note that the ABC rate
shown is thus an upper limit; i.e., the Council could choose a lower value}. Stocks for which objective
estimates of both B and fare available (i.e., those for which Proxy | is used for 8 and Proxy | or 2 is used
for By are shown in the upper portion of the table. Forthe stocks in the lower portion of the table, Alternative
4 requires the SSC to use its best subjective estimate of B or ff when an objective estimate is unavailable.
The shaded cells in this table show hypothetical examples of such estimates. For these stocks, Alternative
3 always assumes a moderate level of abundance.



Gulf of Alaska

Quantities Used in Control Rules

1998 Fishing Mortality Rates

Proxy Level Value (Alternative 3 shaded) Alternative 1 Alternative 2 Alternative 3
Species B g ¢ 7 B Jij L] y| OFL ABC| OFL ABC| OFL ABC
Walleye poliock 1 2 2 2| 258,000 234000 043 038 050 0.34| 043 0.36] 043 0.36
Pacific cod 1 2 2 2| 146,000 93,600 041 034 045 0.18] 041 0.34| 041 034
Arrowtooth flounder 1 2 2 2{1,010,000 238000 023 0.19] 028 0.9 0.23 0.19] 023 0.19
Sablefish 1 2 2 2/ 153000 158,000 0.14 0.12( 0.15 0.085( 0.14 0.12| 0.14 0.12
Pacific ocean perch 1 2 2 27 107,000 127,000 0.094 0.076] 0.079 0.055[ 0.078 0.063| 0.078 0.063
Thornyhead rockfish i 2 2 2y 22800 14,400 0.098 0.080| 0.12 0.080[ 0.098 0.080] 0.098 0.080
Rex sole 1 3 3 3| T72.300§E5T2 %,00 020 015 020 015 ‘020 0.15| 020 Q.15
Flathead sole i 3 3 3} 206 omggm ): 0.15] 020 0.15] 0.20 0.15] 020 0.15
Shallow water flatfish 1 3 23 23] 316,000 & 16000 021 0.15] 0.21 0.15] 021 0.15]°021770.15
Shortraker/rougheye 1 323 0.030| 0.042 0.030| 0.042 0.030] 0.042 0.030
Other slope rockfish 1 323 0.053| 0.073 0.053| 0.073 0.053] 0.073 0.053
Northern rockfish 1 3 2 0.075| 0.11 0.060| 0.11 0.075] 0.11 0.075
Pelagic shelf rockfish 13 2 0.10| 0.15 0.080| 0.15 0.10| 0.15 Q.10
Demersal shelf rockfish 1.2 3 2 0.025| 0.038 0.020( 0.038 0.025] 0.038 0.025
Deep water flatfish 12 3 3 00 = 0.076 0.10 6.076| 0.10 0.076
Atka mackerel 2 3 3 47600 514,500, 0.23 0.30 0.23] 030 0.23
Other species 2 3 4

Table 5b. Impacts of alternatives on 1998 OFL and ABC fishing mortality rates in the GOA, assuming that
poorly understood stocks are all judged to be at a moderate level of abundance under Alternative 4. The
columns under the heading "Quantities Used in Control Rules" show which proxies would have been
substituted for each of the four quantities used in the control rules defined by Alternatives 3 and 4, along
with the values of those proxies. The columns under the heading "1998 Fishing Mortality Rates" show the
fishing mortality rates corresponding to OFL and ABC. In the case of Alternative 1, these are the rates
corresponding to the OFL and ABC values actually specified for 1998. In the case of Alternatives 3 and 4,
these are the rates emerging from the control rules, given the estimates shown in the "Value" columns {(note
that the ABC rate shown is thus an upper limit; i.e., the Council could choose a lower value). Stocks for
which objective estimates of both B and fare available (i.e., those for which Proxy | is used for B and Proxy
| or 2 is used for f) are shown in the upper portion of the table. For the stocks in the lower portion of the
table, Alternative 4 requires the SSC to use its best subjective estimate of B or Jwhen an objective estimate
is unavailable. The shaded cells in this table show hypothetical examples of such estimates. For these
stocks, Altemative 3 always assumes a moderate level of abundance.
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Guif of Alaska

Quantities Used in Control Rules 1998 Fishing Mortality Rates

Proxy Level Valug {Alternative 3 shaded) Alternative 1 Alternative 2 Alternative 3
Species B f ¢ r 8 Fij ¢ y| OFL ABC| OFL ABC| OFL ARBRC
Walleye pollock 1 2 2 2] 258000 234000 043 036] 050 034 043 038 043 038
Pacific cod 1 2 2 27 148,000 93600 041 034 045 0.18] 041 034 041 034
Arrowtooth flounder 1 2 2 211010000 238000 023 019] 028 G189 023 018 023 Q.18
Sablefish 1 2 2 27 153000 158000 Q.14 012 0.15 0085 014 012 014 012
Pacific acean perch 12 2 21 107,000 127,000 0094 0.076] 0079 0Q.055| 0078 0.063 0078 0082
Thoenyhead rockfish 1 2 2 27 22800 14400 0088 0080 0.12 0080 0098 Q080 0.098 (.080
Rex sole 1 3 3 3 ’?2,366@@229&6}} G20 015] 020 G115 0620 015 012 009
Fiathead sole 1 3 3 '~§'333‘Q0(§ 0.20 015] 020 G151 020 0.8 012 009
Shallow water flatfish 1 3 3%6&6@%&39;,62% 021 015 €21 G570 Q18] 012 009
Shortrakerfrougheye 13 65.400 24105000, 0.042 0.030; 0.042 0.030| 0.042 0.030] 0.025 0.018
Other slope rockfish 1 3 104,000 {5167,000' 0.073 0.053| 0.073 0.053| 0.073 0.053{ 0.044 0.032
Northern rockfish 1 3 2 0.11 0.075; 0.11 0.060G] 0.11 0.075] 0.07 0.045
Pelagic shelf rockfish 13 2 2 9700, 015 0.10 0.15 0.080] 0.15 010/ 0.09 0.06
Demersal shelf rockfish 112 3 2 205 27,50 4,400 0.038 0.025| 0.038 0.020{ 0.038 0.025] 0.023 0.015
Deep water flatfish 12 3 3 31:10200076:185.0000 0.10 0.075 0.10 0.075| 0.06 0.045
Atka mackerel 2 3 3 3"3%89607¥14500, 0.30 0.23 0.30 023 0.18 0.3
QOther species 2 3 4 4

Table S5¢. Impacts of alternatives on 1998 OFL and ABC fishing mortality rates in the GOA, assuming that
poorly understood stocks are a!l judged fo be at a low level of abundance under Alternative 4. The columns
under the heading "Quantities Used in Control Rules” show which proxies would have been substituted for
cach of the four quantities used in the control rules defined by Alternatives 3 and 4, along with the values
of those proxies. The columns under the heading “1998 Fishing Mortality Rates" show the fishing mortality
rates corresponding to OFL and ABC. In the case of Alternative 1, these are the rates corresponding to the
OFL and ABC values actually specified for 1998, In the case of Altemnatives 3 and 4, these are the rates
emerging from the control rules, given the estimates shown in the "Value” columns (note that the ABC rate
shown is thus an upper limit; i.e., the Council could choose a lower value). Stocks for which objective
estimates of both B and [ are available (i.e., those for which Proxy | is used for B and Proxy 1 or 2 is used
for £) are shown in the upper portion of the table. For the stocks in the lower portion of the table, Allernative
4 requires the SSC to use its best subjective estimate of B or fwhen an objective estimate is unavailable.
The shaded cells in this table show hypothetical examples of such estimates. For these stocks, Alternative
3 always assumes a moderate level of abundance,
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Gulf of Alaska

Quantities Used in Control Rules

1858 Fishing Mortality Rates

Proxy Level Value (Altemalive 3 shaded) Alternative 1 Alternative 2 Alternative 3
Species 8 5 é ¥ 8 B # yb QFL ABC] OFL ABC| OFl ABC
Walleye pollack 1 2 2 2] 258,000 234000 043 038 0350 034 043 035 043 035
Pacific cod 12 2 2T 145000 93800 041 034] 045 0.18] 041 .34 041 034
Arrawtooth flounder t 2 2 211010000 238000 022 019 028 018} 023 018 023 019
Sablefish 1 2 2 2] 153000 158000 0.14 0.120 015 0085; 014 012 014 012
Pacific ocean perch 12 2 27 107,000 127,000 0.084 0.076] 0.079 0.0688; 0.078 0.063] 0.078 0.083
Tharnyhead rockfish 1 2 2 21 22800 14400 0.098 0.080] 0,12 0.080] 0.098 0.080] 0.098 0.080
Rex sole 1 3 3 3 7z 300%@361%‘; 020 048] 020 015 020 015 004 003
Flathead sole 1 3 3 3| 2080003 . 020 015 020 015f 020 015 0.04 003
Shallow water flatfish 1 323 23| 316 ng% _w; 021 C15) 021 01458 021 0.15] 004 003
Shortraketfrougheye 1 323 23] 65 400‘@%??2 000 0.042 0.0301 0.042 0.030) 0.042 0.030| 0.008 0.006}
Other slope rockfish 1 3 23 2.3 104000 3’432900 0.073 Q.053] 0.073 0.053] 0.073 0.053| 0.015 0.011
Northern rockfish 1 3 2 2 & ? 0.075] 041 0.06807 0.1 0.075; 0.02 Q015
Pelagic sheif rockfish i 3 2 2 010 015 06.080] 015 Q.10 003 Q02
Demersal shelf rockfish 12 3 2 2 0.025: 0,033 0.020; 0.038 0.025] 0.008 0.005
Deep water flatfish 12 3 3 3 0.075 010 0075 0.02 015
Atka mackerel 2 3 3 3 0.23 030 0231 006 0.04
Other specles 2 3 4 4

Table 5d. Impacts of alternatives on 1998 OFL and ABC fishing mortality rates in the GOA, assuming that
poorly understood stocks are all judged to be overfished under Alternative 4. The columns under the
heading "Quantities Used in Control Rules” show which proxies would have been substituted for each of the
four quantities used in the control rules defined by Alternatives 3 and 4, along with the values of those
proxies. The columns under the heading “1998 Fishing Mortality Rates" show the fishing mortality rates
corresponding to OFL and ABC. In the case of Alternative [, these are the rates corresponding to the OFL
and ABC values actually specified for 1998, Inthe case of Alternatives 3 and 4, these are the rates emerging
from the control rules, given the estimates shown in the "Value" columns (note that the ABC rate shown is
thus an upper limit; i.e., the Council could choose a lower value}. Stocks for which objective estimates of
both B and f are available (i.e., those for which Proxy 1 is used for B and Proxy 1 or 2 is used for f) are
shown in the upper portion of the table. For the stocks in the lower portion of the table, Altemative 4
requires the SSC to use its best subjective estimate of B or fwhen an objective estimate is unavailable. The
shaded cells in this table show hypothetical examples of such estimates. For these stocks, Alternative 3
always assumes a moderate level of abundance.
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Gulf of Alaska

1938 Catch Specifications
Alternative 1 Alternative 2 Alternative 3
Species OFL, ABC TAC OFL ABC TAC QFL ABC TAC
Walleye poliock 186,100 130,000 124,730] 166,000 130,000 124,730 1680000 130000 124730
Pacific cod 141,000 77,500 634700 128,000 77,900 63,470 128,000 ¥7.800 63470
Arrowtooth flounder 295,970 208,340 35,0000 243,000 208340 35,6001 243,000 208,340 35,000
Sablefish 23450 14,120 14120f 21,200 14420 14.420] 21200 14,120 14120
Pacific ccean perch 18,090 12,820 10,776 18,000 12.820 10,776 18,000 12,820 10,776
Thornyhead rockfish 2,840 2,000 2,600 2,320 2.000 2000 2,320 2,000 2,000
Rex sole 11,920 9,150 8,1501 11,900 8,150 9,150, 11,800 9,150 9,150
Flathead sole 34,010 25,110 9,040] 34000 25,110 80401 34000 28,110 8,040
Shallow water flatfish 59 540 3,150 - 18630] 58500 43,150 18630F 59500 43,150 18,630
Shorirakerfrougheye 2,740 1,580 1,590 2,740 1,580 1,590 2,740 1,580 1.580
Other slope rockfish 7.560 5,260 2170 7.560 5,260 2170 7.580 5,280 2,170
Northern rockfish 9,420 5,000 5,000 9420 5,000 5,000 8,420 5,000 5.000
Pelagic shelf rockiish 8,380 5,260 5,280 8,380 5,260 - ' 6260 8,390 5,260 5,260
Demersal shelf rockfish 850 560 560 850 580 580 950 5680 560
Deep water fatfish 9,440 7,170 7470 10,400 7,170 7470 16,400 7,170 7,170
Atka mackersl 6,200 800 600 §,930 800 600 6,930 6500 800
Other species ’ 15,460 15,460 16,460
Total Bi17.820 540,030 324726] 724310 548030 324728 724310 545030 324,726

Table 6a. Impacts of alternatives on {998 catch specifications in the GOA, assuming that poorly understood
stocks are all judged to be at a high level of abundance under Altemnative 4. In the case of Alternative 1, the
values listed under OFL, ABC, and TAC for each species are the values actually specified for 1998. In the
case of Alternative 3, the value listed under OFL for each species is the value emerging from application of
the limit control rile, the value Hsted under ABC for each species is the lesser of the ABC under Alternative
| and the value emerging from application of the target contrel rule, and the value listed under TAC for each
species is the lesser of the ABC under Altenative 3 and the TAC under Alternative 1, In the case of
Alternative 4, the values listed under OFL, ABC, and TAC for each specics are analogous to those listed
under Alternative 3. Stocks for which objective estimates of both B and Sare available (i.e., those for which
Proxy 1 is used for B and Proxy 1 or 2 is used for ) are shown in the upper portion of the table. For the
stocks in the lower portion of the table, Alternative 4 requires the SSC to use its best subjective estimate of
B or fwhen an objective estimate is unavailable. Under the scenario shown in this table, no reductions in
1998 TACs would have been required under Altemative 3 or Alternative 4,
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Gulf of Alaska

19388 Catch Specifications
Alternative 1 Alternative 2 Alternative 3
Species OFL ABC TAC OFL ABC TAC OFL ABC TAC
Walleye pollock 186,100 130,000 1247307 180,000 130,000 124,730] 160000 130,000 124,730
Pacific cod 141,000 77,800 63470] 128,000 77,900 63470| 128000 77800 63,470
Arrowtonth flounder 285970 208,340 350001 243,000 208340 350001 243,000 208340 35,000
Sablefish 23450 14,120 41201 21,200 14120 14120 21200 14120 14120
Pacific ocean parch 18,090 12,820 10,776] 18,000 12,820 10,776] 18,000 42,820 10778
Thornyhead rockfish 2,840 2,000 2,000 2,320 2,000 2,000 2,320 2,000 2,000
Rex scle 11,820 9,15G 9,150 11,800 8,150 1500 11,800 8,180 4,150
Flathead sole MHo1e 26110 040 34000 28,110 9.040] 34000 26410 8,040
Shallow water fatfish 59,840 43150 18,6304 58500 43,150 186304 58,500 43,150 18,830
Shorfraker/rougheye 2,740 1,580 1,560 2,740 1,590 1,840 2,740 1,580 1,580
Other siope rockfish 7.560 5,260 2,170 7,560 5,260 2170 . 7,560 5,260 2,170
Northern rockfish 8420 5,000 5,000 9,420 5,000 5,000 8,420 5000 5,600
Pelagic shelf rockfish 8,380 5,260 5,260 8,380 5,260 5,260 8,330 5,260 5260
Demersal shelf rockfish asn 560 560 o50 560 589 850 560 560
Deep water fiatfish 9,440 7,170 7.170 10,300 7170 7,179 10,300 7,170 7,170
Atka mackeret 6200 600 500 4,350 600 800 4,350 SIE 6800
Other species 15,460 15,460 15,460
Total 817,620 548,030 324,726] 721830 545030 324,726! 721,630 549030 2324728

Table 6b. Impacts of alternatives on 1998 catch specifications in the GOA, assuming that poorly understood
stocks are gll judged to be at a moderate level of abundance under Alternative 4, In the case of Alternative
I, the values listed under OFL, ABC, and TAC for each species are the values actually specified for 1998.
In the case of Alternative 3, the value listed under OFL for each species is the value emerging from
application of the limit control rule, the value listed under ABC for each species is the lesser of the ABC
under Alternative 1 and the value emerging from application of the target control rule, and the value listed
under TAC for each species is the lesser of the ABC under Alternative 3 and the TAC under Alternative 1.
I the case of Alternative 4, the values listed under OFL, ABC, and TAC for each species are analogous to
those listed under Alternative 3. Stocks for which objective estimates of both B and [ are available (i.e.,
those for which Proxy 1 is used for B and Proxy 1 or 2 is used for £) are shown in the upper portion of the
table. For the stocks in the lower portion of the table, Alternative 4 requires the SSC to use its best
subjective estimate of B or [f when an objective estimate is unavailable. Under the scenario shown in this
table, no reductions in 1998 TACs would have been required under Alternative 3 or Alternative 4,



Guif of Alaska

1938 Catch Specifications

Allarnative 1 Alternative 2 Alternative 3

Species OFL ABC TAC OFL ABC TAC OFL ABC TAC
Walleye poliack 186,100 130,000 124,730 150,000 130,000 124,730[ 160,000 130,000 124,730
Pacific cod 141,000 77,900 63.470] 128,000 77,900 63470 128000 77.800 63470
Arrowtooth flounder 295970 208340 35000 243,000 208,340 35000; 243,000 208340 35000
Sablefish 23450 14,120 14,1200 21,200 14,120  14,120] 21200 14,420 14,120
Pacific ocean perch 18,090 12,820 10,776] 18,000 12820 10,776 18.000 12,820 10,776
Thormyhead rockfish 2,840 2000 2,000 2,320 2000 2000 2320 2000 2000
Rex sole 11,926 9150  9150] 11800 9150  9150] 7,130 5470 :75,470]
Flathead sole - 4010 26110 8040 34,000 25,110 3.040F 20400 15800 9,040
Shaliow water fiatfish 59,540 43,150 18,6300 56,500 43,150 18,630| 35800 25900 18,630
Shortraker/rougheye 2,740 1580 1,590] 2,740 1,590 1,500 1,650 959 FEEREGEY
Other slope rockfish 7560 5260 2170 7,580 5260  2170] 4560 3,170 2,170
Northern rockfish 9,420 5000 5000 9420 5000 5000 5660 3,770 n;sya 3,170
Pelagic shell rockfish 8396 5260 5260 8,390 5260 5260 5030 351055036 30)
Demersal shelf rockish 950 560 5680 950 E60 560 559 420 P 429
Deep water flatfish 9440  TA70 7.470| 10200 7470 7470 6130 4,600 4,

Atka mackeral 6,200 600 800| 2,690 600 8006l 1610 800 ec{}
Qther species 15,460 15,460 15,460
Total 817,620 549,030 324728] 719,870 548,030 324,726 661,079 509,170 55314725

Table 6¢c. Impacts of alternatives on 1998 catch specifications in the GOA, assuming that poorly understood
stocks are all judged to be at a low level of abundance under Alternative 4. Tn the case of Alternative 1, the
values listed under OFL, ABC, and TAC for each species are the vaiues actually specified for 1998, Inthe
case of Alternative 3, the value listed under OFL for each species is the value emerging from application of
the limit control rule, the value listed under ABC for each species is the lesser of the ABC under Alternative
1 and the value emerging from application of the target control rule, and the value listed under TAC for each
species is the lesser of the ABC under Alternative 3 and the TAC under Alternative 1. In the case of
Alternative 4, the values listed under OFL, ABC, and TAC for each species are analogous to those listed
under Altemative 3. Stocks for which objective estimates of both B and fare available (i.e., those for which
Proxy 1 is used for B and Proxy | or 2 is used for /) are shown in the upper portion of the table. For the
stocks in the lower portion of the table, Alternative 4 requires the SSC to use its best subjective estimate of
B or f when an objective estimate is unavailable. The shaded cells in this table show instances where
reductionsin 1998 TACs would have been required under Alternative 4. No reductions in 1998 TACs would
have been reguired under Alternative 3.
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Gulf of Alaska

1998 Catch Specifications

Alternative 3 Alternative 2 Alternative 3

Species OFL ABC TAC OFL ABC TAC OF L ABC TAC
Walleye pollock 186,100 130,000 124,730| 160.000 130,000 124.730] 160,000 130000 124730
Pacific cod 141,000 77,900 83,470| 128000 77900 63470 128,000 77.800 63,470
Arrowtooth flounder 295970 208,340 35000 243,000 208340  35000] 243000 208340 25000
Sablefish 23,450 14,120 14,920 21,200 14,120  14,120] 21200 14120 14,120
Pacific ocean petch 18,080 12,820 10,776 18000 12,820 10.776| 18000 12820 10778
Thamyhead rockiish 2,840 2,000 2,000 2,320 2,000 2.000 2,320 2,000 2,000
Rex sole 11,620 9,150 9,150 14,900  5.150 9,150 2.390 ;
Flathead sole 34,010 26,110 9,040] 34000 281110 9,040 6,800

Shallow water flatfish 50,540 43150  18.830] 80500 43450 18,630 12,000
Shertrakerfrougheye 2,740 1,590 1,590 2,740 1,560 1,590 549

Cther slope rockfish 7,560 5,260 2170 . 7,560 5,260 21701 1,520

Northern rockfish 9,420 5,000 5,000 9,420 5,000 5,000 1,890

Pelagic shelf rockfish 8,380 5260 5,260 8,390 5,260 5,260 1670

Demersal shelf rockfish 950 560 560 950 . 560 560 189

Deep waler flatfish 9,440 7,170 7.470] 10,200 7470 7,170 2,050

Atka mackerel 8,200 600 600 1,040 800 600 207 _
Other species 15460 15,460 15,460
Total 817,620 549,030 324,726] 718,220 545030 324,726| B01.785 466,553 5x286,930

Table 6d. Impacts of alternatives on 1998 catch specifications in the GOA, assuming that poorly understood
stocks are alt judged to be everfished under Alternative 4. In the case of Altemative 1, the values listed
under OFL, ABC, and TAC for each species are the values actually specified for 1998, In the case of
Alternative 4, the value listed under OFL for each species is the value emerging from application of the limit
control rule, the value listed under ABC for each species is the lesser of the ABC under Alternative | and
the value emerging from application of the target control rule, and the value listed under TAC for each
species is the lesser of the ABC under Alternative 3 and the TAC under Alternative 1. In the case of
Alternative 4, the values listed under OFL, ABC, and TAC for each species are analogous to those listed
under Alternative 3. Stocks for which objective estimates of both B and Fare available (i.e., those for which
Proxy 1 is used for B and Proxy | or 2 is used for ff) are shown in the upper portion of the table. For the
stocks in the lower portion of the table, Alternative 4 requires the 8SC to use its best subjective estimate of
B or f when an objective estimate is unavailable. The shaded cells in this table show instances where
reductions in 1998 TACs would have been required under Alternative 4. Noreductions in 1998 TACs would
have been required under Altemative 3.
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Bering Sea and Aleutian Isfands

Quantities Used in Control Rules 1988 Fishing Mortality Rates

Proxy Level Value (Alternative 3 shaded) Alternative 1 Allernative 2 Alternative 3
" Specias 8B g ¢ 7y 8 B ¢ | OFL ABC{ OFL ABCI OFL ABC
Walleye poliock (EBS) 1 1 1 1]5820,000 6,000,000 0.38 031 066 030 037 030] 037 030
Pacific cod 12 2 2y 383000 2308000 035 029 042 (025 035 029 035 029
Yellowfin sole 1 2 2 21 757000 518000 043 041 016 041 043 B 6143 o1
Greenland turbot 12 2 21 85000 121000 032 028 027 0177 025 020 025 020
Rock sole 1 2 2 2 650,000 234000 019 016 023 016 018 018] 019 0.18
Sablefish (EBS) 12 2 21 18800 17300 014 012) 015 0085 014 0.12] 014 012
Sablefish (Al T0Z¢ 2 21 19300 20000 (.14 012) 015 0.085 013 012 013 ©0.12
True POP (EBS) 1 2 2 21 23%00 30,100 0072 0.058) 0056 0.031] 006 005 008 005
Trua POP (Al 12 2 21 129,000 111060 0.084 0.068] 0.096 0.055] 0.08 007 008 Q.07
Atka mackere! T2 2 2 152000 127000 042 034 050 023 042 034] 042 034
Walleye poliock (Al) 1 3 3 3 030 0.23] 030 023 030 023 030 023
Walleye poilock {Bog.} 13 g 2 0.27/ 0035 0.026; 033 0.27]0.038 0.0
Arrgwtooth flounder 1 3 2 2 0.23] 0356 023] 028 023] 028 023
Flathead sole 13 2 2 046y 0235 08| 019 0.16] 019 018
Other flatfish 123 2 2 4.268] 032 0.26] 032 026 032 0.26
Other red rockfish {EBS) 1 3 3 3 0.023] G.031 0.023] G.031 0.023] 0.031 0.4023
Sharpchin/Northern {(Al) 1 3 3 3 0.045] 0.080 0.045] 0.0680 0.045| 0.060 0.045
Shortraker/Rougheye (A} 1 3 3 3 0.021| 0.028 0.021] 0.028 ¢.021} 0.028 C.021
Other rockfish (EBS) 1t 3 3 3 0.053| 0.670 0.0531 0.070 0.053] 0.070 0083
Other rockfish {AD) 13 & 3 0.0583| 0.07C 0.053] 0.070 0.053] 0.070 Q.053
Other Species 1 3 3 3 0.15; 020 0039 020 015 020 0415
Squdd 2 3 3 3F 060| 080 060; CB0 080} 080 080

Table 7a. Impacts of alternatives on 1998 OFL and ABC fishing morality rates in the BSAI, assuming that
poorly understood stocks are all judged to be at a high level of abundance under Alternative 4. The columns
under the heading "Quantities Used in Control Rules" show which proxies would have been substituted for
each of the four quantities used in the control rules defined by Alternatives 3 and 4, along with the values
of those proxies. The columns under the heading "1998 Fishing Mortality Rates"” show the fishing mortality
rates corresponding to OFL and ABC. In the case of Alternative 1, these are the rates corresponding to the
OFL and ABC values actually specified for 1998, In the case of Alternatives 3 and 4, these are the rates
emerging from the control rules, given the estimates shown in the "Value™ columns (note that the ABC rate
shown is thus an upper limit; i.e., the Council could choose a lower value), Stocks for which objective
estimates of both B and fare available (i.e., those for which Proxy 1 is used for B and Proxy 1 or 2 is used
for B)are shown in the upper portion of the table. For the stocks in the lower portion of the table, Alternative
4 requires the SSC to use its best subjective estimate of B or f when an objective estimate is unavailable.
The shaded celis in this table show hypothetical examples of such estimates, For these stocks, Alternative
3 always assumes a moderate level of abundance.
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Bering Sea and Aleutian Islands

Guantities Used in Controt Rules

1998 Fishing Mortality Hates

Proxy Level Value [Alternative 3 shaded) Alternative 1 Alternative 2 Altemalive 3
Species 8 a8 4 5 B 2 ¢ yi OFL ABC] OFL ABC| OFL ABC
Walleye pollock (EBS} 1 1 1 115820000 6,000,000 038 0317 066 030] 0637 0.30] 037 030
Pacific cod 1 2 2 2] 383000 308000 035 029 042 023 035 022 035 072¢
Yellowfin sale 1 2 2 2] 757000 519000 043 011 016 11 013 011 D013 044
Greenland turbot 1 2 2 2} 85000 121000 032 .026| 027 047 025 020 025 020
Rock sole 1 2 2 2| 650000 234000 018 018) 023 018 019 Q.48 019 0.16
Sablefish (EBS) 1 2 2 21 18800 17300 014 012 015 0.085] 014 0.12] 014 .12
Sablefish (Al 12 2 27 19300 20000 Q.14 0121 015 0.085] 013 012 013 012
True POP (EBS) 1 2 2 2 23800 30,100 0072 0.058 0058 0.031] 0.06 0.058) 006 0408
True POP (Al 12 2 2 125000 411,000 0.084 00680086 0055 008 007} 008 0407
Atka mackerel 1 02 2 Z 182000 127000 042 034] 050 0.23] 042 034] 042 034
Walleye poliock (Al 1t 3 3 3) 108 OOD,ﬂ 3108, G{‘)G; 0.30 023 030 023 030 023 230 023
Walleye poliock (Bog.} 13 2 2 288000&1 ‘1’50 0004 033 042710035 00268 033 0.27/0.038 0031
Arrawtoolh Rounder 1 3 2 2 5% G(}O 531 Doq* 028 023 036 023 028 0231 028 023
Flathead sole 1 3 2 2 8 018 G186) 023 0.16] 0.19 0.6 019 0.16
Other flatfish 123 2 2 ,z"’f‘ggii 0.32 026 039 026 032 026 032 026
Other red rockfish (EBS) 1 3 3 3 ﬁwﬁpq; 0.031 0.023] 0031 0.023] 0.03% 0023|0.031 0.023
Sharpchin/Northern (Al) 1 3 3 3 194 000 0.060 0.045] 0.060 0.045] 0.060 0.045} 0.060 0.045
Shorraker/Rougheye (Al 1 3 3 3] 48 500%}4&5&0 0.028 0.021] 0.028 0.021] 0.028 0.021] 0.028 0.021
Other rockfish (EBS) 1 3 3 3 ?630#&;@? {}30 0.070 0.053| 0.070 0.053] 0.070 0.653] 0.070 0053
Other rockfish (Al) 1 3 3 3 13 860%13000 0.070 0.053] 0.070 0.053{ 0.070 0.053] 0.070 0.053
Other Species 1 3 3 3 6590()0@_669 0{)0 020 0.15] 020 0038 020 095 020 015
Squid 2 3 3 3|fTETD0E. mzaao 0.80 060] 080 080 080 060 080 080

Table 7b. Impacts of alternatives on 1998 OFL and ABC fishing mortality rates in the BSAI, assuming that
poorly understood stocks are all judged to be at a moderate level of abundance under Alternative 4. The
columns under the heading "Quantities Used in Control Ruies” show which proxies would have been
substituted for each of the four quantities used in the control rules defined by Alternatives 3 and 4, along
with the values of those proxies, The columns under the heading "1998 Fishing Mortality Rates” show the
fishing mortality rates corresponding to OFL and ABC. In the case of Alternative 1, these are the rates
corresponding to the OFL and ABC values actually specified for 1998. In the case of Alternatives 3 and 4,
these are the rates emerging from the control rules, given the estimates shown in the "Value™ columns (note
that the ABC rate shown is thus an upper limit; i.e,, the Council could choose a lower value). Stocks for
which objective estimates of both B and fare available (i.e., those for which Proxy | is used for B and Proxy
I or 2 is used for J) are shown in the upper portion of the table. For the stocks in the lower portion of the
table, Alternative 4 requires the SSC to use its best subjective estimate of B or fwhen an objective estimate
is unavailable. The shaded celis in this table show hypothetical examples of such estimates. For these
stocks, Alternative 3 always assumes a moderate level of abundance.
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Bering Sea and Aleutian fslands

Quantities Used in Control Rules 1998 Fishing Mortality Rates

Proxy Level Value {Allernalive 3 shaded) Alternative 1 Allernative 2 Alternative 3
Species B B & vy 8 b & ¥I OFL ABC] OFL ABC] OQFL ABC
Walleye pollock (EBS) 1 11 1155820,000 6,000,000 038 0.31] 066 030] 037 030 037 030
Pacific cod 12 2 2] 383000 308000 035 020 042 025 035 029 035 029
Yeliowfin sole t 2 2 2 BAOO0 S18000 G043 011 446 011 013 011 013 0.1
Greanland turbot 1 02 2 20 95000 121000 032 026 027 017 025 020! 025 0.20
Rock sole 1 2 2 2 650000 234000 018 018 023 018 019 0.18] 018 016
Sablefish (E88) 1 2 2 2 18,800 17,300 0.14 0.12| 015 0.085% 014 0.12f ¢14 012
Sablefish (Al . 1 2 2 2 19,300 20,000 014 0.12) 015 0085 013 012 013 012
True POP (EBS} 1 2 2 21 23900 30,100 0.072 0.058; 00568 0031 006 0.05 0068 0058
Trug POP (Al) 12 2 2{ 129000 111,000 0.084 0.068] 0.096 0.055] 0.08 007} 008 0607
Atka mackerel 1 2 2 21 182000 127000 042 034] Q50 023 042 0.34] 042 034
Walleye poliock (Al) 1 3 3 3] 10800053171,000 030 023 030 023] 030 023 018 013
Walleye poliock {Bag.) 1 3 2 2| 280000 1"75090& 0.33 0.27/0035 0.026] 0.33 0.27|0.038 0.031
Arrowtooth fiounder 13 2 2] 531, 600 856000 .28 0.23) 036 0231 028 023 017 014
Flathead sole i3 2 2] 824000 *1 330000‘ 018 018] 023 0181 019 0.8 ©.11 010
Other flatfish 123 2 2 41§ 032 026] 039 026] 032 026] 032 026
Other red rockfish {(EBS) 1 3 3 3 11 600 @;18 800 0.031 0.023] 0.031 0.023;0.031 0023)| 0.018 0014
Sharpchin/Northem (Al 1 3 3 31 94 ODO%?SZ 000 0.060 Q.045] 0.060 0.045) 0.060 0.045| 0036 0.027
ShortrakerfRougheye (Al}1 1 3 3 31 46 500f-m~?5600 0.028 0.0211 0028 0.02110.028 0.02110.017 0612
Other rockfish (EBS) 1 3 3 3 7,030 F52 11 3{}0 0.070 0.053] 0.070 0.083| 0.070 0.053]0.042 0032
Other rackfish (Al) 1t 3 3 3 13 0005%21600 G.07¢ 0.063] 0.070 00531 0.070 0.053] 0.042 0.031
Other Species 1 3 3 3 669000 —«,l 080(}0() 0.20 015] 0.20 0.038] 920 015 012 008
Squid 2 3 3 3TAEWETIs20 080 060 080 080 080 060 048 036

Table 7¢. Impacts of alternatives on 1998 OFL and ABC fishing monality rates in the BSAL assuming that
poorly understood stocks are all judged to be at a low level of abundance under Alternative 4. The columns
under the heading "Quantities Used in Control Rules” show which proxies would have been substituted for
each of the four quantities used in the control rules defined by Alternatives 3 and 4, along with the values
of those proxies. The columns under the heading " 1998 Fishing Mortality Rates” show the fishing mortality
rates corresponding to OFL and ABC. Inthe case of Alternative |, these are the rates corresponding to the
OFL and ABC values actually specifted for 1998, In the case of Alternatives 3 and 4, these are the rates
emerging from the control rules, given the estimates shown in the "Value" columns {note that the ABC rate
shown is thus an upper limit; i.e., the Council could choose a lower value). Stocks for which objective
estimates of both B and fare available (i.c., those for which Proxy | is used for B and Proxy 1 or 2 is used
for ) are shown in the upper portion of the table, For the stocks in the lower portion of the table, Alternative
4 requires the S5C 10 use its best subjective estimate of B or Jf when an objective estimate is unavailable,
The shaded cells in this table show hypothetical examples of such estimates. For these stocks, Alternative
3 always assumes a moderate level of abundance.



Bering Sea and Aleutian Islands

Guantities Used in Control Rules 1998 Fishing Mortality Rates

Proxy Leve! Value {Alternative 3 shaded) Alternative 1 Alternative 2 Alternative 3

Species 8 B 4 ¥ 8 g ¢ yI OFL ABC] OFL ABCiI OFL ABC
Walleye pollock (EBS) T 1 1 1458200006,000000 038 031 068 03C 037 0.30, 037 030
Pacific ¢cod 1 2 2 2] 383000 308000 035 029 042 025 035 029 035 029
Yellowfin sols 1 2 2 2| 757000 518000 013 041 016 011 G113 0.11) 043 o1}
Greenland turbot 12 2 2] 95000 121,000 032 026) 027 0.47] 025 0201 025 020
Rock sole 1 2 2 2 850,000 234000 018 0.16] .23 0.16] 018 0.18] 018 018
Sablefish {(EBS) 1 2 2 21 18800 17,300 044 012 015 0.0857 014 0121 014 (.42
Sablefish (AN 1 2 2 2] 1830C 20,000 Ot4 0120 Q.15 G085 013 0.12] 013 012
True POP (EBS) 102 2 21 23800 30,100 0.072 005810056 0.031 006 005 006 005
Trug POP (Al 12 2 2] 129000 191,000 0.084 0.068] 0.098 0.055 €08 007008 007
Alka mackeral 1 2 2 21 152000 127000 042 034 050 023 042 034] 042 03
Walieye patlock (Al) 1 3 73 3| 108000 “?szhgrow 6,30 023 030 023f 030 023 006 0.04
Walleye pollock (Bog.) 1 3 2 2 258{}*(}(};1 750,000 033 027/0035 0.0256] 033 0.27{C.038 0.034
Arrowlooth flounder 13 2 2] 531000 22?8 t&OO 028 0231 036 023] 0.28 023 006 005
Flathead sole 13 2 2] 824000 343630& G118 0.6 0.23 0.16] 019 048] 004 003
Gther fiatfish 123 2 2 353.000\:44&'_@?() 832 0286 038 026] 022 048] 022 013
Other red rockfish (EBS) 13 3 3 11,600 48, 500 0.031 0.023| 0.031 0.023]0.031 0.023] 00068 0.008
Sharpchin/Northern (Al) 1 3 3 3 94036”"’"3%2 000 0.060 0.045] 0.060 0.045] 0.060 0.045; 0.012 0.009
Shortraker/Rougheye (Aly} 1 3 3 3| 46500% ’%9;2% epo 0.028 ©0.021] 0.028 0.021} 0.028 0.021] 0.006 0.004
Cther rockfish (EBS) 1 3 3 3 7030%3‘ 293{}0 0.070 0.053} 0.070 0.053) 0.070 £.053] 0.014 0.010
Gther rockfish (Al) 13 3 3 13 000‘%154 260 0.070 0.053] 0.070 0.053] 0.070 G.053] 0.014 0.01C
Other Species 1 3 3 3 568000 2~790 000 220 0.15| 0.20 0038 020 0.5 004 003
Squid 2 3 31 3 ‘:m,&;?ﬁz»’?ﬁféﬁ 430 080 060 080 060] 080 060 018 0.12

Table 7d. Impacts of alternatives on 1998 OFL and ABC fishing mortality rates in the BSAI assuming that
poorly understood stocks are all judged to be overfished under Alternative 4. The columns under the
heading "Quantities Used in Control Rules” show which proxies would have been substituted for each of the
four quantities used in the control rules defined by Alternatives 3 and 4, along with the values of those
proxies. The columns under the heading "1998 Fishing Mortality Rates” show the {fishing morality rates
corresponding to OFL. and ABC. In the case of Alternative 1, these are the rates corresponding to the OFL
and ABC values actually specified for 1998, In the case of Alternatives 3 and 4, these are the rates emerging
from the control rules, given the estimates shown in the "Value” columns (note that the ABC rate shown is
thus an upper limit; i.e., the Council could choose a lower value). Stocks for which objective estimates of
both B and f are available (i.e., those for which Proxy t is used for B and Proxy 1 or 2 is used for f) are
shown in the upper portion of the table. For the stocks in the lower portion of the 1able, Alternative 4
requires the SSC o use its best subjective estimate of B or fwhen an objective estimate is unavatlable. The
shaded cells in this table show hypothetical examples of such estimates. For these stocks, Alternative 3
always assumes a moderate level of abundance.
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Bering Sea and Aleutian Islands

19888 Catch Specifications

Alternative 1 Altarnative 2 Alternative 3
Species OFL ABC TAC OFL ABC TAC OFL ABC TAC
Walleye pollock (EBS) 2,060,000 1,110,000 1,110,00411,150,000 1,110,000 1,110,000 1,150,000 1,110,000 1,110,000
Pacific end 335,000 210000 210,00G] 280,000 210,000 210,000 280,800 210,000 210,000
Yellowfin sole 314,000 220,000 220,000] 285000 220,000 220,000f 255000 220,000 220,000
Greenland turbot 22300 15000 15000 20,500 15,000 150000 20500 15000 15000
Rock sole 448,000 312000 100,000( 371,000 312,000 10000001 371,000 312000 100,000
Sablefish (EBS) 2,160 1,300 1,300 1,950 1,300 1,300 1,850 1,300 1,300
Sablefish (Al 2,230 1,380 1,380 2,000 1,380 1,380 2,000 9,380 1,380
True POP (EBS) 3,300 1,400 1,400 3,320 1,400 1,400 3.320 1,400 1,400
True POP (Al 20,700 12,100 12,100, 18,100 12,100 © 12.100f 18,100 12400 12,100
Alka mackerel 134000 64,300 . 84300] 113,000 64300 64,300] 113,000 64,300 64,300
Walieye pollack (Al) 31,700 23,800  23.800] 31,700 23,800 23,800) 31,700 23800 23,800
Walleye poliock (Bog.) 8.750 6,410 1,000 82,500 8,410 1,000 8,550 6,410 1,000
Arrowlooth flounder 230,000 147,000  18,0006] 475,000 147,000 16000] 179,000 147,000 168000
Fiathead sole 190,000 132,000 100,000F 157,000 132,000 100,000] 157,000 132,000 100000
Other fiatfish 253,000 164,000 89 434 203000 184,000 88434] 203,000 184,000 89,434
Other red rockfish (EBS) 358 267 267 356 267 267 356 257 287
SharpchinfMorthern (Al) 5640 4,230 4,230 5,840 4.230 4,230 5,640 4230 4 230
Shordraker/Rougheye (Al) 1,290 968 665 1,290 o985 965 1,280 o965 g65
Qther rockfish (EBS) 492 369 389 492 389 369 492 369 383
Other rockfish (Al 913 685 685 913 85 835 913 685 B85
Other Species 134,000 25800  25800F 134000 25800 25800 134,000 25800 25800
Squid 2824 1,970 1,970 2,620 1,970 1,970 2,620 1.5970 1,970
Total 4,202 451 2,454 976 2,000,00013,013,381 2,454,976 2,000,00012,940,431 2,454,976 2,000.000

Table 8a. Impacts of alternatives on 1998 catch specifications in the BSAI, assumin g that poorly understood
stocks are all judged to be at 2 high {evel of abundance under Alternative 4. In the case of Alternative 1, the
values listed under OFL, ABC, and TAC for each species are the values actually specified for 1998, In the
case of Alternative 3, the value listed under OFL for each species is the value emerging from application of
the limit control rule, the value listed under ABC for each species is the lesser of the ABC under Alternative
1 and the value emerging from application of the target control rule, and the value listed under TAC for each
species is the lesser of the ABC under Alternative 3 and the TAC under Alternative 1. In the case of
Alternative 4, the values listed under OFL, ABC, and TAC for each species are analogous to those listed
under Alternative 3. Stocks for which objective estimates of both B and fare available (i.e., those for which
Proxy 1 is used for B and Proxy 1 or 2 is used for £) are shown in the upper portion of the table. For the
stocks 1w the lower portion of the table, Alternative 4 requires the SSC to use its best subjective estimate of
B or fwhen an objective estimate is unavailable, Under the scenario shown in this table, no reductions in
1998 TACs would have been required under Alternative 3 or Alternative 4.
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Bering Sea and Aleutian istands

1998 Catch Specifications

Alternative 1 Alternalive 2 Alternative 3
Speacies OFL ABC TAC OFL ABC TAC OFL ABC TAC
Wallaye poliock (EB5)} 2,060,000 1,110,000 1,110,000{1.150,000 1,110,000 1,110,000|1,15C,000 1,110,000 1,110,600
Pacific cod 336,000 210,600 210,000f 280000 210,000 210,000] 28C.000 210000 210,000
Yellowfin sole 314,000 220,000 220,000{ 255000 220,000 220,000] 255000 220,000 220.000
Greenfand turbot 22,300 15000  15000f 20500 15000 15000] 20,500 15000 15000
Rock sole 449000 312,000 180,000] 371,000 312,000 105,000] 371,000 312000 100,000
Sablefish (EBS) 2,160 1,300 1,300 1,950 1.300 1,300 1.950 1,300 1,300
Sablefish (Al) 2,230 1,380 1,380 2000 - 1,380 1,380 2,000 1,380 1.380
True POP (EBS) 3,300 1,400 1,400 3,320 1,400 1,400 3320 1,400 1,400
True POP {AR 20700 12,100 12100 18,100 12,100 12100] 18,100 12100 12100
Atka mackerel 124,000 64300 64300] 113000 64300 643000 113000 64,2300 64,300
Walleye pollock (Al} 31,700 23,800 23,800f 31,700 23800 23800] 31,700 23,800 23800
Walleye poltock {Bog.) 8,750 6,410 1,000 82,500 8410 1,000 8,550 6,410 1,000
Arrptooth flounder 230,000 147,000 16,000] 179,000 147 000 16,000] 178,000 147,000 16,000
Flathead sole 190,00C 132,000 100,000; 157,000 132,000 100000 157,000 132000 100.000
Other flatfish 253,000 164,000 894341 203000 164,000 89.434]1 203000 184,000 89,434
Otbser red rockfish (EBS) 356 267 267 356 267 267 355 267 267
Sharpchin/Northern (Al) 5640 4230 4,230 5,640 4,230 4,230 5,640 4230 4,230
Shortraker/Rougheye (Al) 1,280 865 965 1,290 965 965 1,290 965 9685
Other rockfish (EBS) 492 369 368 492 369 369 492 369 389
Ciher rockfish (Al 913 685 685 313 685 685 313 685 £85
Other Species 134,000 25800 25,8001 134000 25800 25800 134000 25800 25,800
Squid 2,620 1,970 1,970 2,620 1.970 1,870 2,620 1,970 1,970
Total 4,202 451 2,454 976 2, 000,00013,013,381 2 454,976 2 000,00012,940,431 2 454,976 2,000,000

Table 8b. Impacts of alternatives on 1998 catch specifications in the BSAL assuming that poorly understood
stocks are all judged to be at a moderate level of abundance under Alternative 4. In the case of Alternative
1, the values listed under OFL, ABC, and TAC for each species are the vatues actuatly specified for 1998,
In the case of Alternative 3, the value listed under OFL for each species is the value emerging from
application of the limit control rule, the value listed under ABC for each species is the lesser of the ABC
under Alternative | and the value emerging from application of the target control rule, and the value listed
under TAC for each species is the lesser of the ABC under Alternative 3 and the TAC under Alternative 1.
In the case of Alternative 4, the values listed under OFL, ABC, and TAC for each species are analogous to
those listed under Alternative 3. Stocks for which objective estimates of both B and [ are available (i.e.,’
those for which Proxy 1 is used for 8 and Proxy | or 2 is used for £} are shown in the upper portion of the
table. For the stocks in the lower portion of the table, Alternative 4 requires the SSC to use its best
subjective estimate of B or Jwhen an objective estimate is unavailable. Under the scenario shown in this
table, no reductions in 1998 TACs would have been required under Altemnative 3 or Alternative 4.




Bering Sea and Aleutian Istands

1498 Catch Specifications

Alternative 1 Alternative 2 Allernative 3

Species OFL ABC TAC OFL ABC TAL OFL ABC TAC
Wallaye poliock {(EBS) 2,060,000 1,110,000 1,110,000{1,150,000 1,110,000 1,110,00071,150,000 1,110,000 1,110,000
Pacific cod 336,000 210000 210,000] 280000 210,000 2100001 280,600 210,000 210000
Yelowlin sole 314,000 220,000 220,000f 255000 220,000 2200000 255000 220000 220,000
Greenland turbot 22300 15000 15000 20500 15000 15,000 20500 15000 15,000
Rock sole 449000 312,000 100,000¢1 371,000 312,000 100,000f 371,000 312,000 100,000
Sablefish (EBS) 216G 1,300 1,300 1,850 1,300 1,300 1,850 1,300 1,380
Sablefish (Al) . 2,230 1,380 1,380 2,000 1,380 1,380 2,000 1,380 1,380
True POP {EBS) 33050 1,400 1,400 3,320 1,400 1,480 3,320 1,400 1,400
True POP (Al 20,700 12,100  12400] 48,100 12,400  12,100] 18,100 12,100 12,100
Atka mackerel 134,000 64,300 64,3001 113000 64,300 843000 113000 84300 64300
Waileye pollock (Ah 31,700 23,800 23,800 31,700 23800 238007 15000 14,300 52314300
Walleye potlock {Bog.) 8,750 6,410 1,000f 82,500 6410 1,000 8,580 6,410 1,000
Arrowtooth flounder 230,000 147,000 16,0001 179000 147,000 16000 107000 BB300 18000
Flathead sole 190,000 132,600 100,000 157,000 132,000 100,600 94100 79,100 g@’ Q'?QL‘I{}Q:
Other flatfish 253,000 164,000 89434] 203000 184,000 89434 203000 164000 89434
Other red rockfish (EBS) 6 267 267 356 267 267 212 159 EEEA50]
Sharpchin/Northemn {(Al) 5,640 4,230 4,230 5.640 4,230 4,230 3,370 2,530 %@2 530
Shoriraker/Rougheye (Al) 1,290 965 965 1,290 965 965 774 R
Other rockfish (EBS) 482 369 369 492 369 369 258
Other rockfish (Al 813 €85 685 913 685 685 547
Other Species 134,000 25800 25800] 134,000 25800 25800 80,300
Squid 2620 1,970 1,970 2.620 1,870 1,670 1,870 : -‘-.;

4,202 451 2,454,976 2,000.,000{3.013,281 2 454,976 2,000,000|2 724 539 2,330, %70 1,966, %941

Table 8c. Impacts of alernatives on 1998 catch specifications in the BSAL assuming that poorly understood
stocks are all judged to be at a low level of abundance under Alternative 4. In the case of Alternative |, the
values listed under QFL, ABC, and TAC for each species are the values actually specified for 1998. In the
case of Alternative 3, the value listed under OFL for each species is the value emerging from application of
the limit control rule, the value listed under ABC for each species is the lesser of the ABC under Altemative
I and the value emerging from application of the target control rule, and the value listed under TAC for each
species is the lesser of the ABC under Alterative 3 and the TAC under Alternative 1. In the case of
Alternative 4, the values listed under OFL, ABC, and TAC for each species are analogous to those listed
under Alternative 3. Stocks for which objective estimates of both B and Jare available (i.e., those for which
Proxy ! is used for B and Proxy | or 2 is used for £ are shown in the upper portion of the table. For the
stocks in the lower portion of the table, Alternative 4 requires the SSC to use its best subjective estimate of
B or fwhen an objective estimate is unavailable. The shaded cells in this table show instances where
reductions in 1998 TACs would have been required under Alternative 4. No reductions in 1998 TACs would
have been required under Alternative 3. :
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Berfngz Sea and Aleutian Islands

1998 Catch Specifications

- Alternative 1 Alternative 2 Alternative 3

Species QOFL ABC TAC OFL ABC TAC OFL ABC TAC

Walleye pollock (EBS) 2,060,000 1,110,000 1,110,000 1,150,000 1,116,000 1,110,00011,150,000 1,110.000 1,110,000

Pacific cod 336,000 210,000 210,000f 280.00¢ 210,000 210,000 280,000 210060 210000

Yelowlin gole 314,000 220,000 220,000] 255000 220000 2200001 255000 220000 220000

Greenland turbot 22300 15000 15000 20500 15000 15000 20500 15000 15,000
1Rock sole 449000 312,000 100000! 371,000 312600 100,600| 371000 312,000 100,000

Sabiefish (EBS) 2,180 1,300 1,304 1,950 1.300 1.300 1,650 1,300 1,300

Sablefish (AD 2,230 1,380 1,380 2.000 1,380 1,380 2.000 1,380 1,380

Trus POP (EBS) 3,300 1,400 1,400 3,320 1,400 1,400 3,320 1,400 1,400

True POP {AD 20,700 12,106 12,100 18,160 12,100 12,100 18,100 12,160 12,16¢

Atka mackere! 134006 64300 843000 113,000 64,300 64,3001 113,000 84,300 64,300

Walieye poltock (Al} 31,700 23,600 23.800] 31,700 23800 23,800] 6,330 4,760 504,760

Walleye pollock (Bog.} 8,750 6.410 1,006 82,500 5410 1,000 9,550 5,410 1,000

Arrowtooth flounder 230,000 147000 16,0001 179,000 147,000 16,0000 35800 29400 16.900

Flathead soie 190,000 132,000 100,000; 157,000 132,000 100,000 31,400 28400 ;,m'_ZB 400]

Other flatfish 253,000 164,000 89434 140,000 113,000 80,434] 140,000 113.000 89 434

Other red rockfish (EBS) 356 267 267 356 267 287 71 e

Sharpchin/Northern (Al 5,640 4,23G 4,230 5,840 4,230 4,230 1,130

Shortraker/Rougheye (Al 1,290 965 965 1,290 965 965 258

Other rockfish (EBS) 492 369 368 492 369 . 369 28

Other rockfish (Al) 913 685 685 213 685 685 182

Other Spedies 134000 25800 25800 134000 25800 258Q0F 26800

Bquid 2,620 1,970 1.870 2,620 1,870 1,870 525 <

Total 4,202 451 2,454 976 2,000,000/2,850,381 2,403,876 2,000,000|2,467 014 2,148,947 ;1*894 571

Table 8d. Impacts of alternatives on 1998 catch specifications in the BSAL assuming that poorly understood
stocks are all judged to be overfished under Alternative 4. [n the case of Altemative 1, the values listed
under OFL, ABC, and TAC for each species are the values actually specified for 1998. In the case of
Alternative 3, the value listed under OFL for each species is the value emerging from application of the limit
control rule, the value listed under ABC for each species is the lesser of the ABC under Altemative 1 and
the value emerging from application of the target control rule, and the value listed under TAC for each
species is the lesser of the ABC under Alternative 3 and the TAC under Alternative 1. In the case of
Alternative 4, the values listed under OFL., ABC, and TAC for each species are analogous to those listed
under Alternative 3. Stocks for which objective estimates of both B and fare available (i.e., those for which
Proxy 1 is used for B and Proxy 1 or 2 is used for §) are shown in the upper portion of the table. For the
stocks in the lower portion of the table, Alternative 4 requires the SSC to use its best subjective estimate of
B or # when an objective estimate is unavailable. The shaded cells in this table show instances where
reductions in 1998 TACs would have been required under Alternative 4, No reductions in 1998 TACs would
have been required under Alternative 3.
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Fishing Mortality Rate

Stock Size (Scaled Relative to ﬁ)

Figure 2. Limit {F;,) and target (¥} control rules under Alternatives 3 and 4. Each control rule gives
fishing mortality as a function of stock size. The parameters of the control rules are &, f, ¢, and ¥{(see text).
Although the definitions of some terms are different, these control rules are identical in form to Tier 1 of the

current ABC/OFL definitions (Alternative 1).
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Appendix A: A Procedure for Estimating Relative Abundance

One way to establish the "subjective” proxies called for in Alternative 4 would be for the SSC to adopt a rule
of thumb that could be applied in all situations, then deviate from that rule as appropriate on a case-by-case
basis, using its best scientific judgment developed from whatever other information is available. The
following is an example of one such rule of thumb.
a) From the set of stocks managed under an FMP, form two groups:

Group 1: stocks for which objective estimates of B and ffexist, and

Group 2: stocks for which objective estimates are lacking for either B or 4.
b} For each stock in Group 1, list the following: B, 4 C,,,, and M.

c) For the n stocks in Group 1 (indexe{i'f =4, ..., n-1), compute the following averages:

' B _ 1 n-1 cezw?f
( )z;f "(;}") S Mp-

d) Determine relative abundance and define parameter p according to the following table:

If the value of Ais... then assume stocks may be characterized as... and set p equal to...
less than 0.6 overfished 0.24
between 0.6 and 1.0 low in abundance 0.62
between 1.0 and 1.6 moderate in abundance 1.00
greater than 1.6 high in abundance 1.60

e) For each stock in Group 2 that has an objective estimate of B but not B, estimate Fas Bip.
f) For each stock in Group 2 that has an objective estimate of fbut not B, estimate B as Jp.

g) For each stock in Group 2 that lacks objective estimates of both B and f,
first estimate fas C,. /My,
then estimate B as fp.

Based on current information, the above rule of thumb would indicate that Group 1 GOA stocks tend to be
at a high level of abundance (&= 1.72, p = 1.6), while Group 1 BSAI stocks tend to be at a moderate level
of abundance (€= 1.23, p = 1.0). The values shown under Alternative 4 in tables 5a, 6a, 7b, and 8b result
from assuming that these levels apply to all Group 2 stocks as well. Values of ¢ used for these tables were
1.43 and 1.12 for the GOA and BSALI, respectively.
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Appendix B: A Procedure for Estimating F .,

Equation (17} of Thompson (1993) can be manipulated to provide an estimate of F 5, based on values of F,,,
and M. First, defing

. = Funs
M
and
K s -2x%+x+3
2x%+ dx -3

Then, the following solution holds for the simple dynamic pool model in which growth (in weight) is a linear
function of age:

10+ 2y/25 + 35K(K" + 1)

= M.
% TK"+ 1)

Reference:
Thompson, G. G. 1993, A proposal for a threshold stock size and maximum fishing mortality rate, /n

5. J. Smith, J. J. Hunt, and D. Rivard (editors), Risk evaluation and biological reference points for
fisheries management, p. 303-320. Can. Spec. Publ. Fish. Aquat. Sci. 120.
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Appendix C: A Procedure for Estimating F,,

Equation (17) of Thompson {1993) can be manipulated to provide an estimate of F,,, based on valuesof F,,,
and A, First, define

. = F oone
A
and
Kt - ~2x%+x+3
253+ d4x -3

Then, the following solution holds for the simple dynamic poot mode] in which growth (in weight) is a linear
function of age:

Fooo|lox 24/25 + 3SK(K7+ 1)

1| M.
% T(K"+ 1)

Reference:
Thompson, G. G. 1993. A proposal for a threshold stock size and maximum fishing mortality rate. Jn

S. 1. Smith, J. J. Hunt, and D. Rivard {editors), Risk evaluation and biological reference points for
fisheries management, p. 303-320. Can. Spec. Publ. Fish. Aquat. Sci. 120.
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