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Introduction

The purpose of this document is to help the Counet] family and others understand the coastal pelagic
stock assessment review process (STARY Partics involved are the Nutionul Maring Tisheries Service
{NMFSy: state agencies; the Council and its advisors, including the Scientific and Statistical Committee
{S5C7), Coastal Pelagic Species Management Team {(CPSMT), Coastal Pelagic Species Advisory
Subpancl (CPSAS), Council staff; and interested persons. The STAR process is a key ¢lement in an
overall process designed to make timely use of new fishery and survey data, to analyze and understand
these data as completely as possible, to provide opportunity for public comment, and ta assure the
resulis dare as accurale and errar-free as possible. The STAR process s designed to assist in balancing
these somewhat conflicting goals of timeliness. completeness and openness.

Stock assessments for Pacific sardine and Pucific mackerel are conducted unnually to assess the
abundaace, trends and appropriate harvest levels for these species.”  Asscssments use statistical
population models to analyze and infegrate a combination of survey, Rishery, and biological data. Alits
November 2001 meeting, the S5C reported that

The Coastal Pelagic Species Munagemunt Team {CPEMT) has recommended o
peer review process for the coastal pelagic species similar to the gronndfish STAR
process. The CPSMT suggests that full sardine and Pacific mackerel stock
assessments and reviews e conducted on a triennical cycle, with o fess formal
review by the CPSMT and S5C during interim vears, Full Sfock assessingnt
riprects wenedd be developed and distributed following each STAR Panel review.
Details from interim-year assessments contd be documented in execttive
supnnaries sinifar to the one produced for this year's {2001 ) sardine assessment.
As emtirely new assessments are developed, a STAR Panel would be certvened 1o
review e assessment prior to implementarion of resulrs for setting harvest
enidelines, The S3C supports the CPSMT s proposdd,

1/ Stock asscssments are conducted lor species "actively” managed under the Coastal Pelagic Species
Fishery Management Plan (FMP). That is, fisheries for Pacifie sardine and Pacitic mackerel are
actively managed via annual harvest guidelines and management specifications, which are hased on
current stock assessment information. Jack mackerel, Northem anchovy, and market squid are
"monitared” species under the FMP. Annual landings of these species are monitored and reponed
in the annual Stock Assessment and Fishery Evaluation (SAFE) repon, bul harvest guidelines are
not st for them.



ALits Jung 2002 meeting, the SSC further noted that the methodology on which the 2002 Pacific
mackerel stock assessmenl was based, .

is nor fully documenied in the Stock Assessment amd Fishery Evalnation (SAFE)
repor preciuding o detaited review by the SSC ar this time. The S50 recommends
the methodology be reviewed in detall by a stock assessment review panel in
2003, The CPS subcommittes of the S5C will develop Terms of Reference for
sucl a review if i1 is supported and fiinded. The timing of amy review needs 1o be
caordinated with the timing of the groundfish Stock Assessment Review (3TAR)
Panels for 2003,

Clearly there is a need to develop and implement a steck assessment and review (STAR) process for
coustal pelagic species similar to that for groundfish, The first and most pressing candidates are Pacific
sardine and Pacilic mackerel.

Pacific sardine is now. along with Pacific whiting, the most abundant fish resource off the West Coast,
al one time sardine was the largest single-specics fishery in the world, vet the research program for
supponting sardine asscssment 15 seriously under funded and under reviewed. The current fishery
independent surveys only provide indices of sardine egg abundance and daily egg production. The
aerial fish spotter index (used as @ measure of sardine recruitment) only covers the nearshore arcas of
the southern Calitomia Bight and, mare recently, spotter effort has been at negligible levels as spotter
pilots have focused on other non-CPS fisheries. The adult parameters used in recent biomass cslimates
are computed on the basis of biological duta collected in 1994, at a time when the population was one-
terth of the 2002 biomass. The data sources for sardine are limited (6 geographic arcas off Baja
California. Mexico, and the State of Califarnia {particularly the area from Sun Dicge to Monterey Bay}.
& migration mode] parameterized with historical estimales of sardine migration rates is used
cxirapolate the stock assessment (o the northern accas of the sardine distnbution. With the recent
cxpansion of the sardine population off Oregon. Washington, and British Columbia, there 15 an urgent
need 1o ingorporate fishery-dependent data lor northern arcas into the stock assessment unicd to initiate
rcsource surveys 1o eslablish a fishery-independent time senes for those areas.

The same can be smid for Pacific mackerel. The 2002 harvest guideline {(HG) was based on the same
stock assessment methodology and harvest control rule used in 2001, with the addition of one
additional vear's data. Compared with the 2001 agsessment, the biomass time serics for the 2002
assessment was 14% lower over the [ast decade, and the July 1, 2001 biomass. a projection ir the

2001 assessment, 30% lower. The methodaiogy an which thiz {current) assessment is based 15 not fully
documented in the SAFE report precluding a detailed review by the SSC. Therefore, in 2002 the $5C
recommended (June 2002 minutes) Lhat the methodology be reviewed in detail by o stock assessment
review panel as soon as possible.

STAR Goals and Objectives



The goals and ohjectives for the CPS asscssment and review pocess™ are!

a. Ensure that CPS stock assessments provide the kinds and guality of information required by all
members of the Council family,

b. Satisfy the Magnuson-Stevens Fishery Conservation and Management Act {Magnuson-Stevens
Act) and other legal requirements.

¢. Provide a well-defined, Council oriented process that helps muke CPS stock assessments the "beast
avatlable" scientific information and facilitates use of the information by the Councal. In this context,
"well-defined" means with a detailed calendar, explicit responsibilities for all participants, and
specified outcomes and repoents.

d. Emphasize ¢xlernal, independent review of CPS stock assessment work.

e. Increase understanding and acceptance of CPS stock assessment and veview work by all members
of the Council family.

f. [dentify research needed to improve assessments, reviews and fishery management in the fuwre.

LUisc asscssment and review respurces elfectively and efficiently.

I'{ el

Shared Responsibilities

All partics have a stake in assuring adequate technical review of stock assessments, NMFS must
determine that the best scientific advice has been used when it appraves fishery management
recommendations made by the Council. The Council uses advice from the SSC to determine whether

the information on which it will hase its recommendation is the "best available” scientific advice. Tishery
managers and scientists providing lechnical decuments to the Council for use in management need Lo
ensure the work is technically carrect, Progrum revicws, in-depth external revicws, and pecr-reviewed
seientific publications are used by federal and stale agencies to provide quality assurance for the basic
scientific methods used te produce stock assessmenis. However, the time-frame for this sort of review

iz not suited o the routine examination of assessments that are, generally, the prmary basis for a harvest
recommendation.

The review of current stock asscssments reguires i routing, dedicated effort that simultancously meets
the needs of NMES, the Council, and others. Leadership, in the context of the stock assessment

review process for CPS species, means consulting with all interested partics to plan, prepare terms of
reference, and develop a culendar of events and 2 list of deliverables. Coordination means organizing

2/ In this document, the term "stock assessment” includes aclivities, analyses, and management
recommendations, beginning with duta collection and continuing through t the development of
management recommendations by the Coastal Pelagic Species Management Team and information
presented 1o the Council asg a basis for management decisions.
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and carrying oul review meetings, distributing documents in a timely fashion, and making sure that
assessments and reviews are completed according (o plan. Leadership and coordination both involve
costs, both monetary and time, which huve not been calculated, but are likely substantial.

The Counct] and NMES share primary responsibility to 2 successful STAR process. The Council will
spansor the process and involve ils standing advisory committees. especially the 5SC. The chair of the
SSC CPS subcommittee will coordinate, oversee and facilitate the process. Together they will consult
with all irterested partics to plan. prepare terms of reference, and develop a calendar of events and a
list of deliverables. NMFS and the Council will share fiscal and logistical responsibilives.

The CPS STAR process is spensored by the Council, because the Federal Advisory Commuttec Act
(FACA} limits the ability of NMFS 10 cstablish advisery committess. FACA specifies a procedure {or
convening advisory commitlees that provide consensus recommendations to the federal government.,
The intant of FACA was to limit the number of advisory committees; ensure that advisory commitices
fuirly represent affecied parties: and insure that advisory commitree meetings, discussions, and reports
are carried out and prepared in full public view. Under FACA, advisory commitices must be chartered
by the Depantment of Commerce through a rather cumbersome process. However, the Magnuson-
Stevens Act exempts Ihe Council fram FACA per se, but requires public notice ard open meetings
similar to those under FACA.

CI*5 STAR Coordination

The SSC CPS subcommitiee chair will work with the Council, Council suaff, other agencies, groups or
interested persons that carry out assessment work to coordinate and erganize Stock Assessment Team
{STAT) Teams and STAR Panels. and make sure that work is carried out in a timely fashion according
10 the calendar and terms of relerence,

The $SC CPS Subcommittee chair, in consultation with the S8C, will select STAR Pancl chairs, and
will coordinate the selection of external reviewers following criteria for reviewer qualifications,
namination, and selection. The public is wekcome to nominate qualificd reviewers. Following any
medificarions to the stock assessments resulting from STAR Panel reviews and prior to distribution of
stock assessment documenis and STAR Pancl reparts, the coordinator will review the slock
assessments and panel reports for consistency with the terms of reference, especially completeness,
Inconsisteneies will be idenofied. Authors will be requested o make appropriate revisions in time to
meet the deadline fer distibuting doguments for the CPEMT meeting al which HG recommendations
are developed.,

Individuals (emploved by NMFS. stute agencies, or other entities) that conduet assessments or
lechnical work in connection with CPS stock assessments are responsible for ensuring their work 1s
technically sound and complete. The Council's review process is the principal means for review of
complele stock assessments, although additional in-depth technical review of methods and data is
desitable. Swock assessments cofiducted by NMFS, staie agencies, or other entities must be
completed and reviewed in full accordance with the terms of reference, at times specified in the



calendar,

CPSMT Responsibilities

The CPSMT is respensibie for identifying and evaluating polential managemenl actions bascd on the
best available scientific infortnation, In particular, the CPSM'T makes HG recommendations to the
Council based on apreed contral ules. The CPEMT will use stuck assessments, STAR Panel repons,
and other information in making their HG recommendations. Preliminary MG recommendations wil] be
developed by the CPSMT sccording to the munagement process defined in Council Operating
Procedures (COP-9). A representative of the CPSMT will serve as u liaison te each STAR Pancl, but
will not serve as a member of the Punel. The CPSMT will not seek revision or additional review of the
stock assessments after they have been reviewed by the STAR Punel, The CPSMT chair wil
commuricate any unresolved issues to the SSC for consideravon. Surcessful separation of scicniific
{i.c., STAT Team and STAR Panels) from management (i.c., CPSMT} work depends on stock
assessment documents und STAR reviews being completed by the 1ime the CPSMT meets to discuss
preliminary HG levels. However, the CPSMT can reguest additional model projections, based on
reviewed model scenarios, in onder to develop a full evaluation of potential management actions.

CISAS Responsibalities

The chair of the CPSAS will appaint & representalive to participate at the STAR Panel meeting. The
CPSAS representative will participale in review discussions as an advisor to the STAR Panel, in the
same capacity as the CPSMT advisor,

The CPSAS representative will attend the CPSMT meeting at which preliminary HG recommendalions
are developed. The CPSAS representative will alse attend subsequent CPEMT, Council, and other
TICEssary mectings,

The CPSAS representative will provide appropriate data and advies w the 3TAR Panel and CPSMT
und will report to the CPSAS on STAR Panel and CPSMT meeting procecdings.

S5C Responsibilities

The S5C will participate in the stock assessment review process and provide the CPSMT and Council
with technical advice relaed 1o the stock assessments and the review process, The 35C will assign
one member from its CPS Subcommittee o cuch STAR Pangl. This member is expected w attend the
assigned STAR Panel meeting, the CPSM I meeting at which HG recommendations are made. and the
Council mectings when CFS stock assessment agenda itemns are discussed, The S5C representative on
the STAR Panel will present the STAR Panel report at CPSMT, S5C and Council meetings. The 5§C
representative will communicate $SC comments or questions to the CPSMT and STAR Panel chair,
The $SC will review any additional anulytical work on any of the stock assessments required or camicd
oul by the CPSMT after the stock assessments have been reviewed by the STAR Pancls, In addition,



the $5C will review and advisc the CPSMT und Council on harvest guidehne recommendations.

‘I'he SSC, during their normally scheduled mectings, will serve as arbitrator to resolve disagreements
between the STAT Team, STAR Pancl, or CPSMT. The S$TAT Team and the STAR Panel muy
disagree on technical issues regarding an assessment. In this case, & complete stock assessment sl
include a point-by-point respense: by the STAT Team 1o each of the STAR Pancl recommendations.
Estimates and projections representing all sides of the disagreement need to be presented, revicwed,
and commented on hy the 88C,

Council Staff Responsibilities

Coungcil staff will prepare meeting notices and distribute stock assessmenl documents, stock summarics,
meeling minutes, and other appropate documents. Council staff will assist in coordination of the
STAR process, Stalf will also publish or maintain file copies of reports from cach STAR Pane]
{containing items specified in the STAR Pancl's term of reference), the outline for CPS stock
assessment documents, comments from external reviewers, S5C, CPSMT., and CPSAS. letiers fram

the public, and any other relevant infermation. At u minimum, the stock assessments (STAT Team
reports, STAR Panel reports, and stock summaries} shouid be published and distibuted in the
Council's snnual CPS SAFE documaent.

Terms of Reference for STAR Panels and Their Meetings

The principal responsibility of the STAR Panc] is lo carry out the following terms of reference, The
STAR Pancl's work includes:

1. reviewing drall slock assessmenl documents and any other pertinent information (¢.2.; previous
assessments and STAR Panc| reports, if available).

2. working with STAT Teams to ensure asscssments are reviewed ps needed;
3. documenting mecting discussions: and
4, reviewing summarics of slock status (prepared by STAT Teams) for inglusion in the SAFE

duocument.
STAR Panels normally include a char, at leust one "extemal” member {i.c., outside the Council family
and not involved in management or assessment of West Coast CPS), and one SSC member. The total
number of STAR members should be at least "n+2" where 1 is the number of stock 1ssessments and
"2* counts the chair and external reviewer. In addition to Panel members, STAR meetings will include
CPSMT and CPSAS advisory representatives with responsibilities laid oul in their terms of reference.
STAR Panels normally mect Tor one week,

The number of assessments reviewed per Panel should not exceed two.

The STAR Panel is responsible for determining if a stock assessment decument is sufficiently complete.



It is the Panel’s responsibility to identify assessments that cannet be reviewed or compiceted for any
reason. The Panel’s decision that an assessment is complete should be made by consensus. [f a Panel
catnnt reach agreement, then the nature of the disagrecment must be descrbed in the Panel’s report.

The STAR Panel's terms of reference concem technical uspects of stock assessment work. The
STAR PFanel should strive for @ nsk newtral approach in its reports and deliberations. Coenfidence
intervals of indices and model outputs, as well as ether measures of unceriainty that could atfect
manarement decisions, should e provided in completed swock usscssments and the reponts prepared
by STAR Pancls. The STAR Panel should ideniify scenarios that are unlikely or have a flawed
lechnical basis.

Recommendations and requests e the STAT Team for additional or revised analyses must be clear,
cxplicit und in wriling. A written summary of discussion on signiticant technical points and lists of all
STAR Panel recommendations and requests to the STAT Team are required in the STAR Pancl's
reporl. This should be completed (at least in draft form) prier o the end ef (the meeting, {1 is the chair
and Panel’s responsibility to carry out any follow-up review work that s required.

Additional analyses required in the slock assessment should be completed during the STAR Panel
mecting, Il follow-up work by the STAT Tearn is required alter the review meeting, then icis the
Panel’s vesponsibility to track STAT Team progress. In panicular, the chair is responsible for
communicating with a1l Panel members (by phone. email, or any convenient means) o delermine if the
revised stock assessment and documents are complete and ready to be used by managers in the
Council family. I stock assessments and reviews are not complete at the end of the STAR Panel
meeling, then the work must be completed prior to the CPSMT meeting where the assessments and
preliminary HG levels are discussed.

The STAR Punel, STAT Team, and all interesied parties are lepilimate megting patrticipants thal musl
be accommendated in discussions. Tt is the STAR Parel chair's responsibility to manage discussions
and public comment so that work can he completed.

STAT Teams and STAR Panels may disagree on lechnical issues. If the STAR Panel and STAT Team
disagres, the STAR Panel must document the areas of disagreement in its report. The STAR Panel
may reguest additional analysis based on alternative approaches. Estimales and projections
representing all sides of the disugreemnent need to be presented in the assessment document, reviewed,
and commented on by the S8C. [t is capected that the STAT Team will make a good faith effott to
complete these unalyses.

The S50 representative on the STAR Panel is expecied to attend CPSMT and Council meetings
where stock assessments and harvest projections are discussed to explain the reviews and provide
other technical information and advice.

The chair is responsible for providing Council staff with a camera ready and suituble clectronic version



of the Pancl's repod for inglugion in the annual SAFE report,
Suppested Template for STAR Pancl Report

+  Minutes of the STAR Panel meeting, including name and affiliation of STAR Panel members.

»  List of analyses requested by the STAR Pancl,

»  Comments on the echnical merits andfor deficlencics in the assessment and recommendations
for remedies.,

»  Explanition of arcas of disagreement regarding STAR Panel recommendations:
= among STAR Panel members {majority and minority reporis}, and
n between the STAR Panel and 5TAT Team.

»  Unresolved problems and major uncertaintics, (e.g., any special issues that complicate scientific
assessment, questions about the best model scenanio).

»  Prioritized recommendations for future rescarch and data collection.

Terms of Reference for CPS STAT Teams
The STAT Team will carry out its work according to these terms of reference,

Euch STAT Team will appoint a representative to coordinate work with the STAR Pancl and atiend
the STAR Panel meeting.

Each STAT Teum will appoint a represcntalive who will attend the CPSMT, CPSAS, and Council
meetings where preliminary harvest levels are discussed. In addition, a representative of the STAT
Team should attend the CPSMT and Council meeting where final HG recommendations are developed.,
if requested or necessary. At these meetings, the STAT Team member shall be available to answer
guesiiens about the STAT Team report.

The STAT Team is responsible for preparing three versions af the stock assessment document, ([ a
“drait” {for discussion at the stock assessment revicw mecting: {2} a revised "complete dralt" for
distribution to the CPSMT, CP5AS. $5C, and Council for discussions about preliminary harvest
levels; £33 a "final” version published in the SAFE repont. Other than authorized changes, only editorial
and other minor changes should be made between the "complete draft” and "final” versions. The STAT
Team will distrbute "drafl” asscssment documents to the STAR Panel, Council, and CPSMT and
CPSAS representatives at least two weeks prior to the STAR Pungl meeting,

The STAT Team is responsible lor bringing computerized data and working asscssment models to the
review meeting in a form that cun be analyzed on sile. STAT Teams should take the initiative in building
and scleeting candidate models. Il possible, the STAT Team should have several complete maxdels and
b prepared to justify model recommenditions.

The STAT Team is responsible for producing the complete draft by the end of the STAR Panci
meeling. Inthe cvent that the complete draft is not completed, the Teamn s responsible for completing



the work as soon as possible and to the satisfaction of the STAR Panel at least one weck before the
CPSMT mecting.

‘The STAT Teum and the STAR Panel may disagree on technical issues regarding an assessment, bul a
complete stock assessment must include a point-by-point response by the STAT Team o each of the
STAR Panzl recommendations. Estimates and projections representing all sides of the disagrecment
need to be presented. reviewed, and commented on by the $3C.

Electronic versions of final assessment documents. parumeter Dles, duta files, and key outpul files will
be provided 10 Council slaff.



Appendix A: Qutline for CPS Stock Assessment Documents

This is an outline of items that should be included in stock assessment reports for CPS managed by the
Pacific Fishery Management Council. ‘The owtline is 2 working document meant 1o provide assessment
authors with flexible guidelines about how to arganize and communicate their work. All ilems lisied in
the outline may not be approprime or avalable for each assessment. Tn the interest of clanty und
uniformity of prescntation, stock ussessment authors and reviewers are encouraged (hut not required)
Lo use the samne orgamzation and section names as in the nutline. It is imporiant that time trends of
catch, abundance, harvest rates, recruitment and other key quantities be presented in tabular form w
fucilitate tull understanding and followup work,

1. Title page and list of preparers (the names and affiliations of the stock assessment team (STAT}
gither alphabetically or as first and secondary authors}

[ ]

Executive Summury {this also serves as the STAT summary included in the SAFE)

Introduction

4. Secientific name, distibution, stock structure, magugement units
b. Tmportant features of life history that affect management (e.g., migration, sexuil
dimorphism, bathymetric demography)
c. Important features of current fishery and relevant history of fishery
d. Managemest history {e.g., changes in mamagement measures, harvest glidelines)
e. Manugement performance — & table or tables comparing annual biomass, barvest guidelines,
and landings for cach management subarea and year
Assessment
a. Data
i. Landings by year and fishery, catch-at-age, weight-at-age, survey and CPUE data,
data used to estimate bivlogical parumelters fe.g., giowth rales, maturity schedules, and
nawral mortality} with coefficients of vanances (CVs) or variances if available. Include
complete tables and figures iF practical
1. Sample size information for length and age composition data by ared, year. glc.
b. History of modeling approaches used for this stock — changes between cutrent and
previous assessment modeks
c. Model desceription

i. Complete description of any new modeling approaches

i1, Asscssment pragram with last revision date (e, dite excontable program file wis
compiled)

ifi. List and description of all likelihood components i the model

iv. Constraints an parameters, selectivity agsumptions, natural monality, assumed level of
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age readcr agreement or assumed ageing error (if applicable), and other assumed
parameters

v. Description of stock-recruitment constraint or components

vi. Critical assumptions wnd consequences of assumption failures

Vil Convergenoe criteria

¥odel selection and eviluation

i. Evidence of search for balance between realistic (hut possibly over-parameterized) ane
simpler (butl not realisuc) models

ii. Use hierarchical approach where possible (¢.g.. asymptolic vs. domed selectivitics,
conslant v&_ Lme varying selectivitics)

iii. Do parameter estimates make sensc, are they credible?

iv. Residual analysis (e.g., residual plots, time serics plots of observed and predicted
values, or other approgch)

v. Convergence status and convergence criteria for "base-runds)”

vi. Randomization run results or other evidence of scarch for global best estimates

Base-runis) resulis

i. Table listing all parameters in the stock assessment model used for base runs, therr
putpase {c.g., recruitment parameter, selectivily parameter) and whether or not the
parameter was actually estimated in the stock assessment model

i1, Time-series of tofal and spawning biomass, recruitment énd fishing mortality or
exploitation rate estimales (table and figures)

il Sclectivity estimates (if not included elsewhere)

iv. Stock-recruitment relationship

IIncertainty and sensitivity analyses
i.  The hest approach for describing uncertainty und range of probable biomass cstimates
in CPS assessmerts may depend on the situation.  Possible approaches include:

A, Sensitivity snalyses (lables or fizures) that show ending hiomass levels or likelihood
component values obtained while systematicatly varying emphasis (sctors for cach
type of duta in the madel

B. Likelihood profiles for paramelers or biomass levels may also be used

C. CVs for biomass estimated by bootstrap, implicit autodifferentiation, or the della
racthod

D, Subjective appraisal of magnitude and sources of uncertainty

E. Comparison of altemiae models

F. Comparnson of altemate assumplions about recent rectuitment

i If a rampe of model runs (e.g., based on CV's or allemate assumptions abowt model
struclure or recruitment}) is used to depict uncertainty, then it ts important that some
gualilative or quantitative information about relative probability be included. If no
statcments about relative probability can be made, then it is imporant o state that all
seenanng {or all scenarios between the bounds depicted by the runs) are equally likely
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iii. If possible, ranges depicting uncertainty should include at least three runs: (a) one
judged most prohable: {b} ut lcast ene that depicts the range of uncertainty in the
direction of lower corrent hiomass levels; and (¢) ene that depicts the range of
uncerainty in the direction of higher current biomass levels. The entire range of
uncertainty should be carried through stock projections and decision Lable analyses

iv. Retrospective analysis {retrespective bias in base model or models for each area)

v. Historic analysis (plet of actual estimates from current and previous assessments for
cuch arca)

vi Simulation resulis (i available)

5. Harvest Control Eules
Pacific Sardine

The CPS FMP defines the maximum sustainable yield (MSY} control rule for Pacific sardine. This
formula is imended to prevent Pacilic sarding from being overfished and maintaim relatively high and
consislent catch levels over a long-term. The harvest formula for sacding 15:

HG = (TOTAL STOCK BIOMASS - CUTOFF) « FRACTION = ULS. DISTRIBUTION.

where harvest guideling (HG) is the total LS. (California, Oregon, and Washington) harvest
recommended for the next fishing year, TOTAL STOCK BIOMASS 13 the estimated stock hiomass
fapes 1+} from the current assessment, CUTOFF is the lowest level of estimated biomass at which
hurvest is allowed, FRACTION is an environment-based percentage of biomass above the CUTOFF
that can be harvested by the fisheries, and U.S. DISTRIBUTION is the percentage of TOTAL
STOCK BIOMASS in U5, waters,

The value for FRACTION in the MSY control rule for Pacific sardine is 4 proxy for Fyyy (1.2, the
fishing mortality rate that achieves equilibrium MSY). Given E,,, and the productivity of the sarding
stack have been shown to increase during relatively warm-waler ocgan conditions, the following
tormula has been used to determine an appropriate {sustainuble) FRACTION value:

FRACTION or Fyyy = 0.248649805(T7) - 8.190043975(T) + 67.4538326,
where T is the running average sea-swface temperature at Scripps Pier, La Jollg, Califarnia dunng the
three preceding years. Under the harvest control mile, Fu,.y is constrained and ranges between 3% and
1 5% depending on the value of T. Based on the T values observed thronghout the period covered by
this stack assessment (1983-2002), the apnropriate Fyyey cxploitation fraction bas consistently been
15%:; and this remains the case under current oceanic conditions [Tay,- = 17.3 'C}L However, it should
be noted that the decline in sca-surface temperature observed in recent years { 1998-2002) may invoke
envirunmentally-based reductions in the exploitation freetion in the near future and could substantially
reduce the harvest guideline.

The harvest guideline recommended for the 1.5, (Califormia, Oregon, and Washington) Pacific sardine

12



Nisheiry tor 2003 was 1 10,908 mt.
Pzciflic Mackerel
The CPS FMVP delines the MSY control rule for Pacific mackere] as:
11G = (RIOMASS-CUTOFF} » FRACTION x STOCK DISTRIEUTION,

where HG is the ULS, harvest guideline, CUTOFF (18,200 mt) is the lowest level of estintated biomass
at which harvest is allowed, FRACTION (30%) is the fraction of hiomass above CUTOFF that can be
taken by fisheries, and STOCK DISTRIBUTION (70%:) is the average fraction of lotal BIOMASS in
LLS. walers.

CUTOFFE and FRACTION values applied in the Council's harvest policy for mackerel are bascd on
simulations published by MacCall et al. in 1985, BIOMASS is the estimated biomass of fish age | and
older for the whole stock as of July 1. As for Pacific sardine, FRACTION is a proxy for Fysy.

Bused on this formula and current BIOMASS of 77, 516 mu, the HG for the July 1, 2002 - June 30,
2003 scason was [2.436 mt. The recommended harvest guideline was 1,381 mi lower (-10%:) than
the 2001-2002 HG, but similar to the average yield {14,053 mit} rculized by the fishery since the 1992-
1993 season,

6. Target Fishing Martality Rates (if chanpes are proposcd)

7. Harvest Projections and Decision Lables

a.  Harvest projections and decision tables should cover the plausible range of uncentainty
about current biomass and the full range of candidaie fishing mortality targets used for the
stock or requested by the CPSMT. Ideully, the alternatives described in the decision tuble
will be drawn from a probability distribution which describes the pattern of uncenainty
regarding the status of the stock and the consequences ol alternative future management
actions. Where altematives are not formally ussociated with a probability distribution, the
document needs ta present sulficient information to guide assignment of approximate
probabilities to cach alternative

b. Information presented shoold include biomass and yield projections for at Jeast three ycars
into the future, beginning with the first year for which management actien could be based

upon (he assessmaent

B, Manurement Becommendalions

U. Research Needs {priortzed)
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assessment team)
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12, Complete Parameter Files and Resulls for Base Runs
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