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1 Summary

The Yellow PerchTaskGroup (YPTG) is to be congratulatedn their excellent
recentprogressn the assessmerdf perchin the 4 managemenareasof Lake
Erie. Themostrecentassessmente. the preliminaryassessmemrovidedto us
aspartof thereview, is muchbetterthanprevious assessmentandusesmodern
assessmembols. Theassessmemeamhasdevelopeda customassessmentithin

the AD ModelBuilderenvironment.This hasallowedthemto evaluatealternatve
modelingoptionsandhaspositionedthemfor greaterflexibility in attemptingto

morerealisticallymodelthe populationdynamicsof perchof westernandcentral
Lake Erie. A majoradwvanceover previousassessmentgastheuseandevaluation
of awealthof fisheryindependenfsurwey) data.

Thereviewershave carriedoutindependenanalysisof theperchin Lake Erie,
andthe resultsfrom theseanalysesarein generalagreementwith the YPTG as-
sessment.

The reviewers have madeextensie suggestiongabouthow assessmenisnd
managemenstratgjies could be improved in the future; however, theseshould
not beinterpretedasconcludingthatthe presentassessmems incorrect. We em-
phasizeéhatthefollowing discussionsf alternatve methodslescribesuggestions
abouthow to improve the assessmentsatherthanthingsthat we feel “have” to
bedone.

A majorissuethatneedsto be addressedh future assessmenis to account
for changesn catchabilitydueto factorssuchaschangesn growth. This could
bedonein futureassessmentsy assuminghatthe catchatagein known without
error andthat surweys catchabilitiesare length dependentand dependuponthe
meanlengthobsenedin thesurweys. Theuseof ADModelbuidler hasgreatlyim-
provedtheassessmerdandwe do notsuggesthatthe YPTG move away from this
approach.However, we do believe thatit is relatvely easyto corvert the exist-
ing modelswith theassumptiorthatcatch-age-ages known withouterror. Thisis
muchpreferabldo usingacannedrogramin thelongrun, e.g.theICESpackage
(however, the ICES packagemight be tried to verify the results). This cannotbe
donewithoutsomereprogrammingAlternative assessmerpproachethatallow
for changesn catchabilityanderrorsin the catch-at-agenight ultimately provide
an even betterassessmentowever, suchan approachwould be very difficult to



implement.

We notethatnotall the CPUEseriesrackoneanother We suggestakingout
eachseriesatatime, to determinehow sensitve theresultsareto eachone.

Our analysisleadsus to believe that the decisionrules presentlybeingused
leadto areasonablexploitationrate.On alongertermbasis,we suggesthatthe
taskgroupmove away from the Fp 1 managementule. Suchanapproachwould
take into accountthe spavner recruit relationship. The explanationsof this are
foundin appendixl below.

We proceedoy listing variousconcernghatwe have.

2 Comparisonof Trends

Differenttrendsin alundanceareseenusingdifferentindices. The mostreliable
index for olderfish appeardo bethe Ontariopartnershigurweys. Theseshon an
increasen theyear2000for all regions(in MU4 thisincreaséeganin 1998).An
increases alsoseenin the NY gillnet surweys in MU4, in the Ohio commercial
trapnetfisheriesand the Ontario trap and gillnet fisheries. This increases not
seenin therecreationalCPUEdata. This could be causedy a variety of factors,
e.g.catchratesareheavily influencedby theseasonatlistribution of fish, changes
in baglimits andchangesn the compositionof fishermercausedy thedecrease
in walleye.

The trawl suneys shav the very large 1996 yearclassput do not showv ary
increasdor the olderages.We believe this is causedyy theincreasen visibility
in the lake, combinedwith trawl avoidance. This shouldbe investigated. We
believe thatsurwey datain the southerrpartof the lake that providesinformation
onolderageswould bevery usefulfor futureassessments.

It is importantto betterunderstandvhy the differentCPUEtime seriesshav
differentpatterns.Suchdiscrepanciesuggesthat someof theseseriesmay not
be directly proportionalto abundanceasassumedy the currentADMB model.
Of particularconcernis the discrepang betweerthe sport CPUEandotherdata
sources.CommercialCPUEincreasedrom 1998through2000in all areasbut
sportCPUEdIid not. Possiblesxplanationscouldincludechangesn catchability
and changesn selectvity that operateddifferently for the differentgear This
needdo be explored. Therealsoappeaitto belongertermdiscrepanciebetween
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sportand commercialCPUE. For example,in MU1 the two seriesshav similar

patternsthroughthe mid-80s, but after that point diverge. Sport CPUE during

the mid-90swas nearly as high as peaklevels during the 1980swhereasl 990s
commerciaCPUEwasmuchlowerin the1990sthanpeaksseernin thelate-1980s.
Perhapsomeof thesepatternsarecapturedn the catchabilityblocks.But if there

arelargeremainingtemporalpatterngn residualspneor moreof thefisherydata
seriesmay be providing afalsesignal. We recommendilternatve approachebe

considered.

Theseapproachesclude exploring modelswherecatchabilityvariesgradu-
ally overtime eitherfollowing arandomwalk or in responséo measuredariables
or modelestimatecpopulationdensity An alternatve andsimplerapproachs to
drop effort from the model,thusacknavledgingthat nominaleffort is providing
little informationaboutactualfishing mortality.

3 DiscrepancybetweenADMB and CAGEAN Esti-
mates

One major concernwe have is the large differencesbetweenthe ADMB and
CAGEAN model estimatesof recentbiomass. At this point we do not under
standthe reasondor thesedifferences However we alsobelieve thatit will bea
simplematterto distinguishtwo possibilities:

e Thedifferencesaredueto theuseof surwey datain fitting the ADMB model.

e Thedifferencearedueto differencesn how thefisheryis modeledor dif-
ferencesn how thefisherydataarehandled.

To distinguishthesepossibilities we suggeste-fittingthe ADMB model,giv-
ing the surwey datavery low weights.If the ADMB corvergeson estimateslose
to the CAGEAN estimateghis would favor the first possibility, whereadlittle
changewould favor the secondoossibility.

In the procesf examiningthe datafiles to try to understanavhatwascaus-
ing the difference we encountere@neaspecbf the fisherydatathatwe did not
understanéndpotentiallyis a problem.Thetrapnetcatchdataincludevaluesof



zero.In someareaghesearefor anentireyearandeffort is alsozero.We presume
therewasnotrapnetfisheryin thoseyears.However, in otheryearsthereis azero
recordedfor the age-2trap net catch. This seemedddto us. It eithersuggests
that selectvity for age2 becamenearzeroin someyears,or thatage-2catchis
eitherbeingleft out or aggrgatedwith anotheragein thoseyears. We suspect
thesezerovaluescould have a significantinfluenceon the modelfit.

4 Useof SurveyIndex Data

We have someconcerngegardingtheuseof thesurwey data. Thesesurweysareas-
sumedn themodelfitting to have constantatchabilityandselectvity overtime,
andthe indicesderived from the surwy are assumedo have constantvariance.
Someof thetext of the Yellow PerchTaskGroupsreport,andour examinationof
datasuggesbtherwise.

1. The text of the reportreferswithout much detail to changesn surwey
methodology

2. In the later yearsessentiallyno older fish were caughtin the trawl surwey
in MUL1. A similar but not as pronouncedphenomenorseemso occurfor the
partnershigurey in MU3. Thesepatternglonotseento closelymatchestimated
patternsof alundanceat ageor fishery CPUE at age. In the mul.datfile, these
appearto have beenreplacedwith a large negatve number as a consequence
of the constantusedfor the log-transformation.This may not provide a proper
weightingfor the obsenations.At the very least,somealternatve weightingsfor
thezeroshouldbeinvestigated Therearealternatve approacheo this problem,
but they would requirea bit morework?.

3. Therehave beenlarge changesn surwey effort overtime. If samplingwere
at randomlocations(or could reasonablybe treatedas such),this could be dealt
with by aweighingfactor proportionalto theinverseof the variance.Thiswould
requireverylittle changdn the code.

4. Perhapghe mostseriousquestionaboutthe surveys concernghe compa-
rability overtime. It appearshatthegill netsurweys have beenatfixedlocations,

1We notefrom a closerexaminationof the codethatthe older estimatesarenot actuallyused
in theADMB assessment.



andthe trawl surweys wereinitially at fixed stationsand now follow a stratified
randomdesign. Either additionsand deletionsof fixed stationsor changefrom

a fixed stationdesignto the stratifiedrandomdesigncould produceartifactual
changesn abundancendices(includingchangesn age-compositions)n partic-

ularwe areconcernedhatthestationsn theearlyyearsmaynotberepresentate

of thewider sunwey in lateryears.For exampleit lookslik e theearlyOhio sureys

may have beenthe besthabitatfor older fish. We believe that potential spatial
effectsneedto be accountedor in estimatingan overall abundancendex for a

region, whenthe spatialsamplingdesignhaschangedover time. In the caseof

stationsthathave beenfixed overtime, it is a relatively easymatterto investigate
thisusingageneralizedinearmixedmodel.RAM hasdonealot of thesemodels,
andthey may help make the seriescomparableover time. RAM hasofferedto

helpwith thisif theraw datacouldbe madeavailable.

5. Changesn waterclarity may affect surwey catchability The possibility of
includingwaterclarity in theindex shouldbe investigated.For example,catcha-
bility in thetrawl surwysis probablycausedy changesn waterclarity whichare
known to affect catchabilityby trawls of Stizostedioucioperca (Buijse 1992).

6. We have someconcernsaboutthe log transformationof the geometric
meansn themodel. Seebelow.

7. Not only doesthe modelassumeselectvity thatis constanin time, it also
assumethatthesurwysselectequallyfor ages2-6. We believe thisassumptions
too strong,andrecommendht a minimumthatselectvity be estimatedor several
of theyoungeragedor eachsuney type. We carriedout ananalysiswith variable
ageselectvity, usingthe ICES VPA packagetheresultwasthatolderfish were
lessselectve in thegillnets.

5 Recruitment Estimatesfor Incoming Age 2 Yellow
Perch

Recruitmentppearso beestimatedy alinearregressiorthatdoesnotgothrough
the origin. This may causeproblems.The documentations not sufficient for us
to determineexactly how theregressionsveredoneandtheresultingoutputcon-
vertedinto anage-2recruitmentor 2001in eacharea.



Theyellow perchtaskgroups baseassessmentiid not make useof YoY (or
age-1)surwey datain the stock assessmentThey usedthesedatain a second
stageof their analysisto predictfuture recruitment. We suggesthat thesetwo
approacheshouldbe combinednto oneanalysisin futureassessments.

As a guide to future analysis,one of us (RAM) carried out an analysisof
density-dependemnortality atearlyageqAppendix2). If thereis density-dependent
mortality at youngerages,asis commonlyobsenred for groundfish(Myers and
Cadigan1993), thenthe assumptiorthat the surwey indicesare proportionalto
true abundancewill causerecruitmentto be overestimatedn projections. The
currentapproacltusedby theyellow perchtaskgroupacknavledgeshis problem
by (a) notusingsurwey datain theassessmentsr agedessthan2, and(b) fitting
anonlinearrelationshipbetweenYoY andage-2indicesto make short-termpro-
jections. We believe thatthe surney datafor youngeragescould be incorporated
into the assessmerdirectly, but this would requirethat the density dependent
survival of age-Oandpossiblyage-1be estimatedduring modelfitting. This has
advantage®f makingmorecompleteuseof availabledata,andalsoof usingtools
availablewithin the stockassessmenb characterizeincertaintyin theshort-term
projectionsof recruitmento age-2.

6 Potential Influence of Changesin Growth on Se-
lectivity and Catchability

Evidenceis presentedn the Task Group Reportthat growth haschangedover
time, andhasdoneso differentlyin differentareas.The Task Group Reportdis-
cussedriefly how thesechangesnight influenceselectvity. We are concerned
that gromnth changescould have changedselectvity over time and would have
had differential effects on differenttypesof surweys and fisheries. The assess-
mentmodelsdo not allow suchchangesandif suchchangesarelarge they will
influencethe assessmenesults. For example,if age-2fish were smallerthan
averagein 2000,they might be underrepresenteid the fisherywhile still being
large enoughto be nearlyfully selectedoy the surweys. If so,this could explain
discrepanciebetweenassessmenthat usethe surwey data(e.g., ADMB) and
assessmentbkatdo not.



Perhapshemostpressingheedn theassessmeid to make theselectvity size
dependentAna Parmadid this for Pacific halibut fishery; however, this modelis
probablytoo complex to be of practicalusehere(andin factmaybetoo complex
to be of practicalusein ary fishery). Perhapsa betterapproachwould be to
assumehatcatchis known without errorasin atraditional VPA.

We suggesthatanassessmetue carriedoutusingthefollowing assumptions:

e catch-at-agés known
e selectvity is constanin the sureyswith respecto length(or weight).

During the meetingthe YPTG attemptedo dealwith this by blocking selec-
tivity for differenttime periods. We believe a directmodelingof selectvity is a
preferableapproach.The reviewersbelieve that the issueof size dependense-
lectivity canbe dealtwith relatively easily by usinga modelthat assumeshat
catch-at-ages known, but that the selectvity dependsuponthe averagesizein
eachyearat age. This modelwould berelatively easyto implement.The current
approactio modelingchangesn catchabilityis to incorporateime block specific
catchabilityparameters.Changesn selectvity were only modeledfor one age
andonly for the partnershigilinet databy estimatinganew parametestartingin
1997.

Changesn catchabilityarelik ely to be mostpronouncedor fisherydatabut
alsocouldbe substantiafor surweys. Changesn sizeatagecouldinfluenceboth.
Also, regulationchangesappeatto influenceboth selectvity andcatchabilityfor
fisherydata.

7 Aging Errors

We are concernedaboutthe influenceof agingerrors. A potentialproblemwith
agingcanbe seenfrom thegillnet surweys. Theyearclasseadjacento thestrong
1996yearclassoftenhadstrongpositive residualsn the olderagesin the gilinet
surweys. This suggests lot of agingerror.

We suggesthatthisissuebeevaluatedandif it is aseriougproblem thereare
methodghatadjustfor theagingerror (FournierandArchibald 1982). However,
we do not view this asa majorproblematthis time.



8 The Weighting of Differ ent Information in the As-
sessmenti.e.the A’s

In the presentmodel,the weightsfor eachpartof the objectve function,i.e. the
A\’'s are estimatedusing an iterative approachin which one entersi’s which are
generatedand outputin the reportof the model. After eachiteration, the data
file is updatedwith the new A’s until corvergence(usually within a small num-
berof iterations),Theiterative processs stoppedvhenthe A’s remainrelatively
constant.

A similar methodis usedin the ICES approachbut the iterationis automatic
(andthecatchis assumedo be known without error) (DarbyandFlatman1994).

In generalt is notrequiredto iteratethroughthe processf a maximumlik e-
lihood approachs used. For eachpart of the objectie function, the likelihood
is written, and for eachsurwey a separatevariance(or CV) is estimated. This
eliminategheiterationby hand.

9 Objective Function

Thereare four componentf the objectve function usedin the perchassess-
ments:1. the catch2. the effort 3. thetwo CPUEseriesand4. a penaltyon the
averagefishingmortality.

In the objectve function, a small penaltyon the averagefishing mortality is
addedn thelastphaseThatis,

f+= .001*square(l og(avg _F/.2)

The effect of this this penaltyis effective a weak prior on the fishing mortality
aroundF = 0.2. It is unclearwhy this is neededopr if it hasa large effectin the
end.Perhapsit would beclearerif thiswasremoved.

Theeffort andthe CPUEdataform themaincomponenbf the objective func-
tion. However, it is impossiblefor thereadeito understandhetruerelativeimpor-
tanceof the differentseriesfrom the presenimanuscript.Many of the important
detailscanonly be determinedrom a detailedexaminationof the tpl files. We
have two suggestionsnthis.
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First, it would be usefulto have tablethatspecifiedthefinal A valuesusedin
the analysisandrelative numberof termsin the sumsof squares.Someof the
CPUE seriesusedmary ages,and someusedonly two, while the effort series
are effectively only one. This leadsto differentweightingsthat needto be well
understood.

Secondarobustnesanalysimeeddo alwaysbeincluded.Thisdoesnothave
to be extensve, but shouldat leastinclude eliminatingsomeof the questionable
series.Thisis particularlyneededf differentseriesshov differentpatterns.

Onefinal questionthe“ncount” is usedin thefinal line of the objectve func-
tion. This term doesnot changewith differentparametewnalues;it is not clear
why it isincluded.

10 Differencedn the Data

TheMUL1 gilinet datashowns avery differentpatternof recruitmentrom thetrawl
suneys.

11 Assumptionsaboutthe errors

Themodelassumeshatthe errorsin the catchat ageareindependenacrossages
andyears,andthatthe errorsarelognormal. Alternative shouldbe investigated,
becauseheresidualsshawv clearyeareffects. Two alternatve waysaredescribed
in (FournierandArchibald1982;MyersandCadigan1995).

12 Plotsand Tables

More effort needsto be put into improving the display of modeloutput. Plots
shouldincluderesidualplots,obsernedandpredictedvaluesfor the differentdata
sourcesandthe obsenedandpredictedcatchat agedata.lt would alsobe useful
to includetablesof fishing mortality by geartype andyears. It would be useful
to look at stock assessmerdocumentdrom other regionsto develop standard
displayplotsandtables.
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13 The Geometric Mean

In the assessmentsf Lake Eire perch,the catch-at-agalatais combinedwith
indicesof alundance Many of theindicesincludedin the assessmentsethe ge-
ometricmean(with asmallconstanaddedo the zeros)o transformtheraw data
into anindex of abundance.The critical assumptiondierearethat the geomet-
ric meanestimatesare proportionalto the true abundanceandthatthe log of the
geometrianeanserieshasapproximatelyconstanvariance.

We first notethe following propertyof the geometricmean,G, comparedo
the arithmeticmean,|, if the deviationsfrom p aresmall comparedo the value

of themean:
102

212)

(see(Kendall, Stuart,and Ord 1987)page67). Thatis, if the the deviationsare
small,andtheCV is constan{whichis notabadassumptiorior mostsurwey data)
thenthe G will be proportionalto . This makesthe useof G appeareasonable
for mary purposesHowever, we have threepotentialconcerns.

First, the deviationsfrom the meanarenot small. We do not know if this will
resultin anonlinearelationshipbetweerthetrueabundanceandG. Second(and
perhapsmoreimportantly)the additionof a small constanimay createreal prob-
lemsandbiases.This appeargo be the casefor the olderagesin the Ohio MU1
suneys (seetheMU1.datfile, however, thesearenotusedin theassessmert the
moment). Third, the geometricmeanis log transformedwithin the model’s ob-
jective function, this may createunknovn problemspecausét may“overcorrect”
for skewness.Thesepotentialproblemsshouldbe investigated.

We note,that pastusesof lognormalbasedestimatordor surwey data,do not
appeato have beensuccessfuin practice(MyersandPepin1990;Syrjala2000).
However, the estimatorsstudiedby Myers, Pepin, and Syrjala were minimum
varianceunbiasecestimatorgif thelognormalassumptiorwasexactly met),and
arethusdifferentfrom the useof a simplegeometriomean.

Until the potentialproblemsare understoodye suggesthat eitherthe arith-
meticmeanbeusedor thattherobustnes®f theassessmentse studiedby carry-
ing out alternatve assessmentsherethe resultsof the geometricandarithmetic
meanarecomparedNotethatthis commenidoesnot meanthatplots of thetime-

G ul-
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seriesof the geometricmeanabundanceindicesshould not be examined,they
may (or may not) be ableto pick up trendsnot apparenin the time-serief the
arithmeticmeans.

14 Fy1 Rules

Althoughthe presentuseof the Fy 1 seemgo producereasonableesultsasused
by thetaskgroup,we have concernsaboutits use.If it is used,it shouldbe done
in amannerconsistentvith theassessmemhodel. SeeAppendix1.

15 Stock Structure

The definitionsof stock structureare nearly always compromisedrom what is
practicalto manageandwhatis biologically realistic. Perchin Lake Erie areno
different. Severallines of evidencesuggestshattherearemorethan4 stocksin
Lake Erie. For example,recruitmenton the northernandsouthernpartsof MU4
do not shav the samepattern(seenext section). On Fig. 2 of the report,there
seemdo bealarge catchfrom Ontarioon the boundarybetweenviU1 andMU?2.
CouldthisbeMU1 catchtakenin MU2?

In practice it maynotbe possibleto carryoutassessments smallerregions.
If this is the case,thenit is importantto managen sucha way that maximum
yield canbe archived with minimumrisk. If thereare several subpopulationsn
eachmanagementnit, thenthey probablyhave differentcatchabilitiesand,and
perhapgifferentpopulationgrowth rates.It is thuslik ely thatthe morecatchable,
lessproductve subpopulationgould be eliminated(Ricker 1958; Ricker 1973),
with a greatlossin total productvity. Further the spatialdynamicsof this stock
is likely to be quite complex. Thus,regulationsmustbe suchthatlocal stocksare
not overexploited.

16 MU4

We did not carry out a detailedassessmeraf MU4 for severalreasons(1) there
will beno shorttermchangesn themanagemerfor thisregion becausef along
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term agreemennot to increasethe quotaon this region that has3 yearsleft to
run, (2) informationwas presentedat the meetingthat suggestedhat the stock
managemendefinitionsfor this region, (3) the NY suneys show thatthis stock
hasincreasedor the last 3 years,which is a longerterm improvementthanthe
otherregions.

We note that the researchsurweys suggesthat more than one stock exits in
MU4. TheNew York suneysshav aninternallyconsistenpatternof recruitment.
Thatis, strongyearclasse®.g.the 1996yearclassarestrongin theageO andage
1 surweys. A similar patternexits for the Ontariosurneys. However, strongyear
classesarenot consistenbetweerthe northernandsouthernpart of MU4. This
is consistentith the generalobsenationthatthe spatialscaleof recruitmentfor
freshwater speciesds relatively small, i.e. lessthan50 km (Myers, Mertz, and
Bridson 1997). This suggestghat the stock definition in this region shouldbe
reconsidered.

17 Estimation of Selectvity from TaggingData

A majoruncertaintyin the assessmerm$ causedyy changesn selectvity caused
by changesn growth. If taggingdataexists, the selectvity of the differentfish-
eriescouldeasilybeestimatedisingtheavailabletaggingdata(MyersandHoenig
1997).

18 GeneralCode

The computercodeaspresentlyusedis customwritten for eachrun. It would be
easierto work with if it waswrittenin amoregeneraform.

In thecodea 1 is addedto all calculatedhumbersbeforelog transformation.
This doesnot seemnecessaryasthesenumbersshouldall be positive. This may
have somesmalleffect of bias.

In therunfor the MU1 model,theanglingq's arestuckat-15 (log). This may
have beenfixedon laterversionsof the code.

14



19 BroaderQuestionsof MultispeciesManagement

As a broaderquestion,informationon speciesnteractionswill be crucialto the
longtermmultispeciesnanagemenf thefishery

For this purposejt is very usefulto have longertime seriesof alundanceof
perch,particularly during the period whenwalleye abundancewaslow in Lake
Erie?. The dataexiststo carry out suchan analysis(Shuter Koonce,and Regier
1979),andwould be of greatutility in understandinghe dynamicsof this ecosys-
tem.

20 Why the FishermenBelieve What They Do?

Thefishermenare seeinghighercatchratesthanthey have in a decade.This has
ledthemto thebeliefthatthequotasshouldbe muchhigher However, the present
catchratesare similar to what occurredon a regular basisfor the 19705, and
is causediy oneyearclasghatis large by recent,but not historicalstandardsit
mightbeimportantto communicateéo thefishermerthatthechangeén thequotas
thathave beenrecommendetiave beenmadebecaus®f achangan management
stratgy to improve long-termyield; ratherthana drasticchangen abundance.

Appendix 1: ReferencePoints

Your sheetseemsto apply the Thompsonand Bell approachappropriatelyun-
derthe assumptiorthat only onefisheryis operatingat a time. Both selectvity
andassumeadveight-at-ageschedulglay arolein determiningheresultingF0.1.
My suspicionis thatmostof the differenceis dueto your differentweight-at-age
scheduleswhich seemto increasemuchmorewith agethanthosel usedfor the
calculationsn thereview report. You mightwantto considercalculatingF0.1for
the aggregatefisheryas| did insteadof for eachfisheryseparatelyl amassum-
ing you have accesgo the spreadshedtusedthatwasprovided earlier | do not
believe thatit is the aggreatefisherypartof this thatproducedhe very different

2Sincethemeeting Kevin Kayle hasputto togethersomevery usefulolderdataon perch that
shouldallow stockreconstructiorbackto the 1960's
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results. In thesecalculationsyou multiply the nominal F for a referencdishery
by a”weight” to getF'’s for otherfisheriesthatoperate.The appropriatenveights
would determingherelative valuesof thefully selectedishingmortality for each
source.Thiswould probablyrequiresome’fiddling” in a spreadsheetpplication
asl suspectou wantweightsso thatat FO.1the resultingYPR is allocatedbe-
tweenthefisheriesfollowing anagreeduponallocationformula. However, given
thesimilarity in theassumedelectvity patternsandresultingF0.1'sfor eachfish-
ery alone,the exactweightwill not be critical andthe resultingF0.1will likely
fall somewherebetweerthetwo you calculated.

In casedit getslostin thedetailsl amNOT adwocatingthatyou useF0.1calcu-
latedin this way to managehefishery Althoughthisis a betterway to calculate
F0.1thanthemethodusedfor the YPTG reportswe weregivenfor thereview, and
F0.1hasoftenbeena conserative measurethereis not guarante¢his will beso.
We wereadwocatingconsideratiorof alternatve referencepointsandapproaches,
namelyspavning stock biomassper recruitin the shorttem and useof simula-
tionsbasedon a Lake Erie stock-recruitrelationshipin thelongerterm. However
if you mustbasemanagemenon FO.1it shouldbe calculatedn a way like the
ThompsorandBell approachthatis consistentvith your assessmemhodel.

CurrentlyRAH’s arecalculatedbasenanFy 1 fishingmortality rateapplied
to anestimateof the populationin 2001. Upperandlower boundsaredetermined
by applyingthis fishing rate to a populationequalto the point estimateof the
populationplus or minusone standarderror. The Fy 1 rateis calculatedusinga
Beverton-Holtapproachwhich assumeson Bertalanfy growth andknife-edge
recruitment. Age of recruitmentwassetat 2.5 andweight-at-agevas basedon
a modelfit to partnershipsurwey data. The resultingFy 1 rateis then applied
to fully selectedages,whereasthis rateis multiplied by an assumedelectvity
(basedon assessmergarameteestimatesfor otherages. The resultingharwest
numbersarethencorvertedto weight usingaverageweightat agein thefishery
Althoughtheresultingfishingmortality ratesappeareasonableandtheapproach
hasbeenappliedconsistentlyacrossareaswe have severalconcerngegardingthe
underlyinglogic of therecommendetanestpolicy.

First, althoughFg 1 hasbeenwidely usedin fisheries,it cansometimegro-
vide very bad advice. Second,we believe that Fp1 shouldbe calculatedusing
assumptionsonsistentvith theassessmerpproachandthisis currentlynotthe
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case.

The basiclogic underlyingthe useof Fy 1 is thatit doesnot make senseto
fish harderoverthelong-termthantheratethatmaximizesyield perrecruit. Also,
fishingatFg 1 will provide nearlyashighayield perrecruitatsubstantiallyfessef-
fort, whichmaymalke it economicallymoreefficientandalsoprovide somebuffer
protectingthespavning stock. However, thereis no guarante¢hatsucha”buffer”
will besufficientto avoid recruitmentbverfishing.Of particularimportances that
nothingin the calculationsaccountdor whethersubstantiafishing mortality oc-
curs prior to whenfish begin enteringthe reproductve population. HencekFyp 1
canwork well for somepopulations,but lead to stock collapsein other cases.
In the medium-termwe recommenda carefulanalysisof stock-recruitmentela-
tionships(includingthe magnitudeof recruitmentariability aboutthe underlying
relationship).Suchstock-recruitrelationshipsould be incorporatednto anage-
structuredpopulationmodelwhich could be usedto evaluatealternatve hanest
policies(e.g.,constanfishing rates,constantatesusedwith biomasshresholds
andsoon - QuinnandDerisochapterll). Suchanalysesanessentialljpecome
full scaledecisionanalyses.We suggestthat the implied relationshipbetween
yield andfishingratebeexploredusingstandardieterministicage-structureéish-
ery modelsasa first step,including the calculationof Fy, (fishing mortality rate
thatmaximizesyield).

On a shortertime-framewe recommendi comparisorof the /g ; fishingrate
with otherreferencepointsthatdo not requirea stock-recruitrelationship. One
suchsetof referencepointsarethe Fy, parameterdasedon spavning popula-
tion perrecruit. For example,Fs0u%, indicatesthatfishing at this ratewill reduce
spavning stock per recruit to 40% of the unfishedlevel. Recommendationsn
the appropriatepercentagdave rangedfrom about20% to 40% althoughrecent
recommendationsave tendedtoward the upperend (i.e., lower fishing rates).
Evenif suchreferencgointswerenotusedfor settingRAH’s, they areusefulfor
comparatre purposesFor example,if currentexploitationis well above the Fogo,
level, thiswould seento indicatethatcurrentharvestpolicy is risky in comparison
with experiencesn othersystemsLik ewise, currentfishingratesbelow the F409
would be suggesthat currenthanest policy may tend toward the conserative
side.

As mentionedabove, the way that Fy ; is calculatedis inconsistenwith the
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modelusedto assesyellow perch. The assessmemhodelallows for gradualre-

cruitmentto the fishing gear andfor selectvity lessthan1.0 for olderfish. In

contrastthe calculationof Fy 1 is basedon the assumptiorof knife-edgerecruit-
ment. The currentapproachs conserative in this regardbecausell agesexcept
age-2areassumedo befully recruitedin the calculationsof YPR. Anotherarea
of inconsistenyg is thattheweight-at-agemplied by thegrowth modelusedin the
calculationof Fq 1 is very differentthanthe averageweight-at-agen thefishery

TheBeverton-Holtapproacho yield calculationsannotdealwith thecompli-
cationsdescribedabove. An alternatve approachs to usethe ThompsorandBell
method(Ricker 1975).This essentiallynvolvescalculationof atablethatfollows
asinglerecruitasit passeshroughthefishery At eachagethe numbersalive at
the startof the intenal, the numbershanestedby eachfisherycomponenttrap,
gill, sport)andtheweightof theharestarecalculated Overallyield perrecruitis
thenthe sumof theweightharnestedoverall ages.Suchanapproackcanaccount
for the selectvity patternsof eachfisherycomponentthe allocationamongthe
componentsanddifferencesamongthe fisheriesin the averageweight-at-ageof
hanestedfish. An essentiahssumptiorof the approachs that weight-at-ageof
hanestedishwill notchangemuchasfishingmortality ratesvary. This contrasts
with the Beverton-Holtapproachwhich assumeshatat higherfishing mortality
rates,a larger proportionof the harvestwill occurearlierin the yearwhenfish
have grown less.We suspecthatthe ThompsorandBell approachappliedon an
annualbasisis a reasonabl@approximationbut, if this wereof concern,calcula-
tions could be doneat quarterlyor monthly intenvals. Calculationsof spavning
stockperrecruitneededor the Fyy, referencepointscanbe doneby a simpleex-
tensionof the ThompsorandBell tablesaddinginformationon weight-at-agdor
spavning fish andmaturity-at-age.

Preliminary calculationsusing the approachdescribedabove for MU1 sug-
gestthattheresultingFy 1 mayleadto anunreasonablyigh exploitationrate. In
contrast,exploitation ratessetby the currentpolicy may leadto reasonablg@er
centagereductionsin spavning stock per recruit, althoughthe actualrate being
usedappeargo befarbelon atrue Fy 1 rate.In particulay Fo 1 calculatedaccord-
ing to the ThompsorandBell methodexceedsl0 andcorrespondingxploitation
of fully selectecagesis over 96%. At this level of fishing spavning biomassper
recruitis reducedo about7.5%of theunfishedevel. In contrasestimatedishing
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ratesin 2000leadto justunder40%of the unfishedspavning biomasgerrecruit,
andthe valueat the fishing ratecorrespondingo the currentTAC will be higher
The very high Fy 1 calculatedfrom the Thompsonand Bell methodreflectsthe
factthatweight-at-agen the hanestis very flat with age,andhencethereis little
adwantageo leaving fish to grow to larger sizesat olderages.At thesevery high
fishing mortality ratesthe Thompsonand Bell calculationsare suspectecause
meanweight-at-ageof hanestedfish would, contraryto assumptionsgeclineas
larger andlarger fractionsof the populationwereharwested.In our view usinga
yield perrecruitreferencegpointis especiallyproblematiovhenmeanat weightin
the populationandin the hanestshav suchdifferentpatterns.

Information usedin thesepreliminary calculationsis provided belov. The
selectvity and relative fishing mortality for the differentgearsis basedon the
“new” assessmemesultsprovidedby Kevin Kayle duringthereview. Theweight
atageinformationis basedn aninitial examinationof thedataprovidedby Andy
Cookduringthereview.

Selectivity (2,3,4,5,pool ed 6+)

Trap: 0.00183273 0.118506 1 1 0.999999

Gll: 0.0466275 0.598224 1 0.999999 0. 186339
Sport: 0.0814078 0.429677 1 1 0.171292

Rel ative fishing nortality on fully selected ages (versus gill)
(2,3,4,5, pool ed 6+)

Trap: 0.19
Sport: 1.59
Wi ght at age (2,3,4,5, pooled 6+)

Maturity: 0.029 0.064 0.096 0.101 0.20757519
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Trap: 0.128 0.14 0.142 0.203 0.213
GllI: 0.094 0.111 0.115 0.127 0. 133
Sport: 0.91 0.106 0.129 0.138 0.195

Maturity schedule (2,3,4,5,pooled 6+): 0.07 0.59 0.81 0.87 1

Clarification of issues

The following questionsvasasked by the YPTG. The pagenumberreferto the
original pagination.

“Bell Thompsorapproach usingselectvity, gotalowerFig 1 ; F0.1=0.78&0
0.90(geardependent)lower thanindicatedon pagel7; coulddifferencede due
to selectvity usedor differentmeanharnestedwveightat age?pleaseseeattached
excelfile for commerciafillnet andanglerfisheried=0.1; meanweightat agefor
Ontariocommerciagill netupdatedn excel shee{usedVBF estimatedages? to
12.)”

“Input parameterdor Bell Thompson:Maturity indicatedon Page 18 looks
like Ontpartnershisuney weightatageMU 1 but for agesl to 4 andpooled5+)
notages? to 6+”

Ourresponseo thefirst questionis asfollows:

Your sheetseemgo applythe ThompsorandBell approachappropriatelyun-
derthe assumptiorthat only onefisheryis operatingat a time. Both selectvity
andassumeadveight-at-ageschedulglay arolein determiningheresultingF0.1.
My suspicionis thatmostof the differenceis dueto your differentweight-at-age
scheduleswhich seemto increasemuchmorewith agethanthosel usedfor the
calculationsn thereview report. You mightwantto considercalculatingrF0.1for
the aggreatefisheryas| did insteadof for eachfisheryseparatelyl amassum-
ing you have accesgo the spreadshedtusedthatwasprovided earlier |1 do not
believe thatit is the aggreatefisherypartof this thatproducedhe very different
results. In thesecalculationsyou multiply the nominal F for a referencdishery
by a”weight” to getF’s for otherfisheriesthatoperate.The appropriatenveights
would determingherelative valuesof thefully selectedishingmortality for each
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source.Thiswould probablyrequiresome’fiddling” in a spreadsheetpplication
asl suspectou wantweightssothatat FO.1the resultingYPR is allocatedbe-
tweenthefisheriesfollowing anagreeduponallocationformula. However, given
thesimilarity in theassumedelectvity patternsandresultingF0.1'sfor eachfish-
ery alone,the exactweightwill not be critical andthe resultingF0.1will likely
fall somewherebetweerthetwo you calculated.

In caseit getslostin thedetailsl amNOT adwcatingthatyou useF0.1calcu-
latedin this way to managehefishery Althoughthisis a betterway to calculate
FO0.1thanthemethodusedfor the YPTG reportswe weregivenfor thereview, and
F0.1hasoftenbeena conserative measurethereis not guarante¢his will beso.
We wereadwocatingconsideratiorof alternatve referencegpointsandapproaches,
namelyspavning stock biomassper recruitin the shorttem and useof simula-
tionsbasedon a Lake Erie stock-recruitrelationshipin thelongerterm. However
if you mustbasemanagemenon FO.1it shouldbe calculatedn a way like the
ThompsorandBell approachthatis consistentvith your assessmemhodel.

Ourresponséo the secondquestionis asfollows:

Thesewere meantto be weight at the time of yearwhen spavning occurs.
Theseroughvalueswerecalculatedduring the review meeting.| believe the as-
sumptionl madewasthatsize-at-agatthetime of the survey would approximate
sizeof fishincrementedneyearin ageatthetime of spavning.

21 Appendix 2: Density-dependentmortality and
the accuracyof the juvenile survey estimates

This appendixwill be suppliedseparately

22 Appendix 3: Alter native Assessments

In this appendixwe describetheresultsof analternatve assessmentVe doNOT
claim that theseresultsare superiorto thoseproducedby the YPTG; they are
alternatvesusedto investigateaherobustnes®f theassessment.

We also carriedout an alternatve assessmenising the extendedsurvivors
packageusedin ICES (Darby andFlatman1994). This methodestimatesa sep-
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arateerror variancefor eachsurwey/agecombination,andhasa variety of other
differencedrom the assessmerieamsapproach.This methodassumeshatthe
catch-at-agés known withouterror. No shrinkageor downweightingof thetime-
serieswere usedin the assessmentsjthoughthis is the default option for this
program.

This approactdiffersfrom thatusedby the YPTG in thatwe assumedhatthe
catchwasknown without error. However, we did not assumehatthe selectionof
thesurweys wereconstanfor all ages.However, we did assumehatthe selection
of the surweys did not vary over yearsfor a given age;as statedabove this may
causeproblemsf changesn growth ratesaffect selectvity. This methodalsoal-
lowsfishingmortality atageandyearto be unconstrainegarametersasopposed
to following afixed selectionfor eachfisheryfor all years,or ablock of years.

Althoughtheassumptionsf themethodusedn thisappendixs verydifferent
from thatusedby the YPTG, theresultsarevery similar.

22.1 MU1

Theassessmentascarriedout usingOntariopartnershimillnet surweys.

The major resultsof this alternatve assessments similar to that by the
YPTG. Thefishingmortalityin themostrecentyearwaslowerthanthatestimated
by the YPTG.

Thisversionof theassessmemtoesnotshav thelargeincreasen thebiomass
of olderagesasseenn the Ontariogillnet surweys. Thisdifferences seenn large
positive residualsfor the lastyear In this modelrun, the recruitsat agel were
estimatedasa dervedparameterTheestimateof thefishingmortality on all ages
in MU1 wasslightly lower thanthe YPTG in 2000. However, we do not believe
thedifferencevasveryimportant. Theoverallresultsof thetwo assessmentgere
basicallyconsistent.

We alsocarriedout alternatve analysesor MU1, someof which did shav a
largeincreasen theyear2000;unfortunatelywe cannotbe surethatthisincrease
isreal.

: RECRUI TS, TOTALBI O TOTSPBI O YI ELD/ SSB,
; Age 1
1975, 61967, 9696, 4905, . 0204,
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1976, 92710, 9894, 4681, . 0214, . 4553,

1977, 51968, 11064, 6623, . 0151, . 2965,
1978, 193604, 21903, 7864, . 0127, . 3707,
1979, 47530, 18284, 11909, . 0084, . 3548,
1980, 36685, 12655, 9458, . 0106, . 3350,
1981, 66519, 13652, 6873, . 0146, . 3352,
1982, 97955, 13766, 8013, . 0125, . 5356,
1983, 111497, 12701, 5401, . 0413, . 3448,
1984, 22546, 15285, 10175, . 0207, . 3498,
1985, 150721, 9942, 8284, . 0094, . 2524,
1986, 69009, 19266, 10999, . 0127, . 3128,
1987, 45734, 17099, 11874, . 0147, . 2737,
1988, 6217, 11997, 9323, . 0281, . 2826,
1989, 9032, 7069, 5700, . 0332, . 4090,
1990, 16346, 4407, 2687, . 0881, . 5622,
1991, 19857, 3135, 1528, . 1308, . 5819,
1992, 10561, 3156, 1862, . 2574, . 3221,
1993, 17069, 3027, 1630, . 1347, . 4292,
1994, 37671, 4070, 1563, . 0490, . 4418,
1995, 42541, 6040, 2442, . 0627, . 4119,
1996, 45728, 7713, 3585, . 0709, . 3214,
1997, 54331, 8259, 4038, . 0271, . 7014,
1998, 10570, 7097, 4706, . 0459, . 4604,
1999, 35384, 6602, 4009, . 0923, . 3174,
2000, 16228, 5610, 3599, . 0439, . 2390,
Mean 52692, 10130, 5913, . 0492, . 3924,
Units, ( Thousands), (Tonnes), (Tonnes),

Log residuals fleet : Ontario Gllnets (g

Age , 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000
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g B WD

We alsocarriedout analysesisingthe USGSspringandfall surneys for ages

0 and1l.

22.2 MU2

Out alternatve asseessmeribor MU2 is similar to the resultsobtainedby the
YPTG. Again, the fishing mortality hasgreatly decreasedh the lastyear with

-. 41,
.13,
-. 75,
- 77,
.00,

. 92,
. 95,
. 10,
.09,
. 00,

. 217,
. 25,
21,
. 30,
.00,

1. 35,
. 50,
. 20,
. 46,
. 00,

1. 34,
. 64,
.90,

-. 90,
.00,

asteadyincreasan biomasdn thelastfew years.

1975,
1976,
1977,
1978,
1979,
1980,
1981,
1982,
1983,
1984,
1985,
1986,
1987,
1988,
1989,
1990,

RECRUI TS,

Age 1

46677,
60164,
26571,

132065,

20160,
47119,
94686,
61090,
80500,

9145,

215131,

59364,
68626,

8150,
10552,
37236,

TOTALBI O

9342,

8610,

9066,
19750,
13002,
11546,
12325,
10107,
13509,
11537,
18065,
17344,
21327,
15549,
10295,

6912,
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-. 70,
.18,
AT,
.12,
.00,

TOTSPBI G

4246,
3878,
4990,
4559,
7453,
6451,
3599,
5271,
5936,
7599,
5250,
10626,
14313,
11610,
8121,
4054,

-1. 60,
-. 47,
.13,
.91,
.00,

-1.52,
-. 87,
-. 67,
-. 20,

. 00,

Yl ELD/ SSB,

. 0235,
. 0258,
. 0200,
. 0219,
. 0134,
. 0155,
. 0278,
. 0190,
. 0376,
. 0278,
. 0149,
. 0132,
. 0122,
. 0226,
. 0233,
. 0584,

. 06,

.42,
. 18,
. 00,

F1-

. 9902,
. 4976,
. 5937,
. 5517,
. 4268,
. 6361,
. 71935,
. 5654,
. 4169,
. 4980,
. 4990,
. 5348,
. 3341,
. 2967,
. 3834,
L4342,

.00
.01
.43
. 60
.00



1991, 38816, 6598, 3134, . 0638, . 6046,

1992, 12821, 5993, 3500, . 1370, . 4348,
1993, 30215, 4555, 2356, . 0932, . 5165,
1994, 18322, 5829, 2615, . 0293, . 5157,
1995, 38559, 6488, 2614, . 0586, . 4980,
1996, 35348, 6388, 3213, .0791, . 4324,
1997, 127735, 9280, 3698, . 0296, . 5404,
1998, 7692, 12149, 7618, . 0284, . 7200,
1999, 53917, 12417, 8074, . 0458, . 4809,
2000, 66565, 15491, 8132, . 0194, . 2213,
Arith.
Mean 54124, 11287, 5881, . 0370, . 5006,
Units, ( Thousands), (Tonnes), (Tonnes),
22.3 MUS

Theassessmerior MU3 yieldedsimilar resultsto theabove.

22.4 MU4

As describedn themaintext, we werenot ableto obtaina satishctoryalternatve
assessmeriibr MU4.
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