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CommitteeMembers
First, | would like tothankyou for theinvitation to appeaibeforeyou today.

Fromthe outset,| wantto acknowledgehat theissuesrelatedto sealsand sealingin
Canadaandthe relationshipbetweersealsandfisheries,arescientifically complexand
fraughtwith considerableincertaintylt is out of this uncertaintythat arisesnuch of the
controversywhich constantlyplaguesdiscussiorof thesassues.| would alsochaveto say,
however,that theras far moreagreemenamongscientistson thesassueshanmight appear
to be thecasesimply from following the mediacoverageof recentmonths.

In the few minutesavailableto methis morning,| will limit my commentgo two major
issues:

1. Is CanadaQsarpsealhunt-- which is usually depictedasa "sustainable'harvest--
consistent witthe governmentQmlicy of taking aprecautionaryapproacto the
managemenof wild living resource® Is it achievingthe governmentGaanagement
objectiveof maintaining'stable"sealpopulation®

2. Are callsfor culling harpsealsostensiblyto benefitfisheries-- particularlycod
fisheries-- justified by thecurrentscientificevidencé®

You haveheardmuchon thesesubjectan recentmonthsandwill nodoubthearmuchmore
this weekandin the weeksto come.Theinformationyou will receivewill comefrom a
numberof sourcesand,for this reason] will digressfor a momentto emphasizehat, froma
scientific perspectivenot all source®f informationcanbe considerecequal.Some
examples:

1. Peer-reviewed primary scientific literature, published in independentjournals: In
mostareasof science the peerreviewedliteraturedocumentghe currentstateof
knowledgeandis the main sourcef information. Theresultsof the governmentOs
1990 harpsealsurvey,for example were publishedin the CanadianJournal of
Fisheriesand AquaticSciencegStensoret al. 1993),andmy paper:Estimatingtotal
kill of NorthwestAtlantic harpseals,1994-1998, will appearshortlyin the journal
Marine MammalSciencgLavignein press.

2. The so-called"grey" literature: Thisincludespaperspublishedby government
department&ndnon-governmentabrganizationsyhich havenot receivedthe benefit
of independenpeerreview andhavenot beenacceptedor publicationin the primary
scientific literature.Theydo notenjoythe samestatusasprimary publicationsand,in
fact, somescientificjournalsresistreferringto suchpaperspreciselybecausehey
havenot beenpeerreviewed,andbecausef their normally restricteddistributionand,
hence,availability. Such papersicludetheresultsof the 1994 harpsealsurvey
(Stensoret al. 1995)andthe governmentGmirrentmanagemenmnodel (Sheltoret al.
1995). Thesetwo papersvere subsequentlpublishedalmostverbatimin the
NorthwestAtlantic FisheriesOrganizationGia-house"journal” [ScientificCouncil
Studie$ (Stensoret al. 1996;Sheltonet al. 1996),but unlike the1990 surveyesults
they havenot appearedo datein the conventionaprimaryscientific literature.Other
examplesof grey literatureincludetechnicalreportsproducedoy thelnternational
Marine MammalAssociation(e.g. Wallaceand Lawson1997).
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3. Reports from meetings:Reportsfrom scientificmeetingsandworkshopsoften
provideusefulreviewsof topicalissuesMany suchmeetinggproduceagreedeports
that documenthe natureof the discussiorandany conclusionor recommendations
arising.Examplesnclude:thereportsof the ICES/NAFOWorking Groupon Harp
andHoodedSeals(e.g.Anon. 1998, 1999andthe reportof the international
workshopon interactiondbetweenharpsealsandfisheries,heldin St. JohnOs,
Newfoundlandin Februaryl997 (Anon.1997).

4. Unpublished reports: Unpublishedreportsarenot normally consideredartof the
scientific literature.Theyincludedraftsof paperghat maysubsequentlhype submitted
for consideratiorby ascientificjournal, or manuscriptghat haveactuallybeen
submittedandrejected Referenceao suchunpublishedeportsis usually not permitted
in the primary scientificliterature.A relevantexampleis the WintersandMiller
(1998) manuscriptwhich wasreleasedt a pressconferenceby NewfoundlandOs
Minister of Fisheriesand Aquaculturein January1999.

5. Anecdotal reports: Such reportsby scientistand others,arenot normally
consideredo be partof the scientificinformationbase Nonethelesssuchreports
might raiseinterestinggquestionsor hypotheseshat couldbe examinedscientifically,
e.g.claimsthat harpsealsfeedon thelivers of cod.

Thereis atendency-- particularlyin the media-- to give equalweightto claimsarising
from all of the abovesourcesf information.Scientists,on theotherhand,who are(or
shouldbe) scepticaby their very nature will instinctively treatthe informationin the
varioussourcesabovewith increasingvigilanceasthey proceeddownthe list from 1
throughb5.

| respectfullysuggest, MiChair,that thisconventionmight be a usefulonefor your
committeeto adoptwhenconsideringhe scientificissuesbeforeyou.

With that asbackground] will returnto theissuesat hand:

1. Is CanadaOkarp sealhunt consistentwith government
policy and is the governmentOsanagementplan
achievingits objectives?

For severalyearsnow, the governmentasbasedts managemendecisiondargelyon a
computermodel that suggestdtie harpsealpopulationnumberedt.8 million sealsin 1994
(range3.4-5.0 million) and produceda replacemenyield - the numberof animalsthat can

be removedfrom the populationannuallywithout causingt to decline-- of 286,700 (range
170,000 -300,000)(Sheltonet al. 1995, 1996).

Basedon thismodel, theTotal Allowable Catch(TAC) wasincreasedo 250,000 in1996,
andthento 275,000 forl997-1999. ThesarethehighestTACs sincetheintroductionof
guotamanagemernin 1971.

Landed catchesof Canadaand Greenland 1996-1998
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To assessvhetherthe objectiveof a sustainabléwuntis beingachievedthe government
(Anon. 1996)andthe ICES/NAFOWorking Groupon HarpandHoodedSeals(Anon. 1998,
1999)typically comparethereportedand estimatedandedcatchesrom Canadaand
Greenlandwith the estimatedeplacemenyield (seeTablel).

Table 1. Total Allowable Catches(TACs), and Landed Catchesfor Canadaand Greenland, 1994-
1998(updated from Lavigne in press).

Landed Catch Landed Catch Total Landed Catch
Year TAC 1 >
(Canada) (Greenland) (Canada+ Greenland)

1994 186,000 52,916 54,332 107,248

1995 186,000 64,794 60,207 125,001

1996 250,000 242,262 73,938 316,200

1997 275,000 264,204 45,17675,592 309,372339,794
1998 275,000 282,070 45,17075,592 327,240357,662

1999 275,000

1Offi(:ial catch statisticsobtainedfrom the CanadiarDepartmentof Fisheriesand OceansOttawa(seeLavignein press. These
figuresdiffer slightly from thoseprovidedfor the sameyearsby the ICES/NAFO Working Group on Harp and HoodedSeals
(Anon. 1998,1999).

2Anon. (1999). Thesefiguresdiffer slightly from the landedcatch statisticsand estimatedandedcatchesprovided previously for

the sameyearsby Anon. (1998), and Lavigne (in press.

3Minimum and maximumcatchfor Greenland,1997-1998, estimatedusing 95% confidenceimits (df = 3) aroundaverage
Greenlandcatch,1993-1996, inclusive (53,046,54,332,60,207,73,938,respectively;Anon. 1999). Theseestimatediffer slightly
from thosein Lavigne (in pres9, which were calculatedusing datareportedpreviously.

Landedcatchedrom 19961998 (Tablel) exceedhe entirerangeof the Canadian
governmentCestimatef replacemenyield (170,000300,000).Therefore if the
governmentGsanagemenmnodelwere correct,the populationwould bedeclining. The
managemenbjectivewould notbe achieved.

Thereality is, however,that moresealsarebeingkilled thanarereportedin landedcatch
statistics,totalling somewherdetweer 00,000 and>500,000in eachof the pastthreeyears
(Table2).

Becauseof the way the governmentOsarpsealmodel isconstructedit would be
inappropriateto drawany conclusiondrom a comparisorof total removalsassociatedvith
sealing(Table2) andthe governmentQestimateof replacemenyield (286,700)The United
Stateshas,however,developed precautionanapproacho estimatinghe total numberof
marinemammalsthat canbe removedfrom a populationby all meange.g.landedcatches,
numbersstruckandlost, incidentaltakein commerciaffisheries). Thatnumber-- calledthe
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PotentialBiological Removal(PBR)-- will maintainthe populationator aboveits net
maximumproductivity level (NMPL) -- approximately50% of its maximumpopulationsize
(or carryingcapacity)(seeWade1998).

Table 2. Estimated Total Removalsfrom the Northwest Atlantic Harp SealPopulation 1996-1998
(after Lavigne in press).l

Year Canada’ Greenland ® Total Removals
1996 274,968342,405 147,876 422,844490,281
1997 296,187370,394 90,340151,184 386,527521,578
1998 315,918397,719 90,340151,184 406,258548,903

]Thesetotal removalestimatesonly include thoseassociatedvith sealingactivitiesin Canadaand WestGreenland.

2 From Lavigne (in press Table1)

3Recalculatedfollowing Lavigne (in pres9, usingthe revisedlandedcatchdatain Table 1.

Accordingto a recentU.S. publication,the PotentialBiological Removalfor Northwest
Atlantic harpsealsis about288,000 (Waringetal. 1998).For the presentharpseal
population,which is now believedto be relativelylarge(e.g. Wintersand Miller 1998) and,
possibly,at or nearequilibrium (Stensoret al. 1999), this implies that anytotal removalsin
excesf 288,000 - suchashasoccurredn eachof the pastthreeyears-- would causehe
presentharpsealpopulationnot only to decline,but to declineto levels below 50% of its
maximumsize.

In eachof the pastthreeyearssomewherdetween1 00,000 an®60,000(1.3to 1.9 times)
moreharpsealshavebeenkilled thanwould beconsideredrudentundera truly
precautionanapproachtto managemen(Table 3).

Table 3. Comparison of Total Removalsof Northwest Atlantic harp seals(updated from Lavigne,
in press) with the Potential Biological Removal (PBR) estimatedin the recent United Statesstock
statusassessmentfor Northwest Atlantic harp seals(Waring et al. 1998).

Year PBR Total removals Difference Multiplier
1996 288,000 422,844490,281 134,844202,281 1.51.7
1997 288,000 386,52%521,578 98,527233,578 1.3-1.8
1998 288,000 406,258548,903 118,258260,903 1.4-1.9
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Continuedhuntingat currentlevelswould, accordingo this analysiscausethe population
eventuallyto becomée'depleted,'i.e. becomereducedo levelsless tharil/2 of its maximum
populationsize.In the U.S. such"depleted"populationsare offeredincreasegrotection
from humanactivitiesto encourageheir recoveryto safelevels.

| hasterto addthat ourown calculationgJohnstoret al. unpublishedns; currentlyunder
review by ascientific journal), which morefully takeinto accountthe currentscientific
uncertaintyrelatedto harpsealbiology, indicatethat thesituationmay be evenmoredire
thanindicatedby theexistinganalyses.

Conclusions:

e If thegovernmentGeanagemenmodel werecorrect,the harpsealhuntsof the last
threeyearsarenot achievingthe government@sanagemenbbjectiveof maintaininga
stableharpsealpopulation.As a consequencehe populationis likely declining.

e ThegovernmentGepproacho harpsealmanagemeris not consistent wittits stated
policy of taking aprecautionarnapproacho the managemenf exploitedliving
resources.

e If atruly precautionaryapproachweretaken,suchasthat currentlyin usein theU.S.,
CanadaGstal allowablecatchfor NorthwestAtlantic harpsealslikely would haveto

be reducedrom 275,000 tal00,000 odess!

1If the PBRreally were 288,000,0ne would first haveto deductthe unregulatedGreenlandcatch (ca 75,000),the numberof animalsstruckand
lost in the Greenlandhunt (ca 75,000),the incidentaltake of harpsealsin the lumpfish fishery of at least25,000(Efford 1998),andthe
incidentaltakein U.S. waters(325; Waring et al. 1998). This would leave a total kill for Canadeof 112,675.Given thatthe total kill/landed
catchratio for the Canadiarhuntis about112-141% (Lavigne,in press),the CanadianTAC would haveto be set somewhereébetween79,911
and 100,603in order to limit Canadiarremovalsto some112,675animals.This approachwould not achieveCanada'®bjectiveof maintaining
the currentpopulation,but it would almostcertainly ensurethatthe populationwould not be reducedto dangerouslhjow levels.

2. Are calls for culling harp seals to benefitod stocksand
cod fisheriesjustified by the scientific evidenc®

In aword, No.
Whatdo weknow?

e We knowthat harpsealsdo eatAtlantic cod, although 40 yearsf studiesindicatethat
Atlantic codis a minor constituenf their diet(Wallaceand Lawson1997).Media
reportsnow indicateDFOO®wn estimatef harpsealconsumptiorof northerncod
wererecentlyreducedby about50% (Rice 1999).

e Did harpsealscausethe collapseof cod stocks inthe late 1980s,early 19902 No.
The scientificevidencandicatesthat stockcollapsewascausedy overfishing
(HutchingsandMyers 1994, Myersetal. 1996).

e Are harpsealsimpedingthe recoveryof cod stocks?Although scientisthave
examinedthis questionthereis currentlyno evidencehat harpsealsareimpedingthe
recoveryof cod stocks (e.gAnon. 1997).
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Callsfor culling sealsto benefitfisheriesarepremisedon theideathat sealsatfish and,
thereforecommon sensdictatesthat fewersealswill meanmorefish for fishers.

But, if we takea slightly morecomplexview of marineecosystemsndimaginethe
situationwheresealseatthe predatorof commerciallyimportantfish, thencommon sense
dictatesthat fewersealswould meammore predatorsandfewer commerciallyimportantfish.
In suchinstancesa cull of sealswould actuallybe detrimentalko fishing interests.

Scientistshavefor yearsaddressedhe questionof the effectsof anincreaseor a decrease
(suchaswould resultfrom a cull) in the sizeof the harpsealpopulationon fish stocks and
yields from them. Herds a samplingof their conclusions:

e "The effects[of increasingor decreasinghe NorthwestAtlantic harp sealpopulation
... on exploitedish andinvertebratestocks andields from them]areunknown"
(NAFO 1981).

e "The truth is we do notknow whatthe effectsof a changein sealnumberswould have
on commerciafisheries"(DFO Scientist,W.D. Bowen 1992).

e "It is notyet possibleto predictthe effectsof anincreaseor a decreasen the sizeof
the harpsealpopulationon otherecosystencomponentsincluding commercially
exploitedfish populationspr onthe yields obtainedfrom them" (Anon. 1997).

Onereasornwhy scientisthavebeenfrustratedin their attemptsto evaluatethe effectsof
increasingor decreasinghe sizeof a sealpopulationon fish stocks anéisheriesis actually
quite simpleto understandMarine ecosystemareextremelycomplex(e.g.Fig. 1, from

Lavigne1996.

To quotethe late Prof. DeaneRenoufof Memorial Universityin St.JohnOsn a 1992 radio
interview, "The messagés, we do notknow enoughto institutea cull ... | really think that
[culling harpseals],withoutthe correctinformation,could be deadly."

So, atthe presentime, sciencecannottell you whethera largecull of harpseals-- the
figure of two million hasbeensuggestedy theNewfoundlandFisheriesMinister -- would
be beneficialor detrimentalto theinterestsof fishers.l amreminded however,of a point
raisedby ProfessolV. MontevecchiMemorial University of Newfoundlandwriting in
1996 (p.8): "Thereis no scientificevidencethat theculling of largemarinepredatorshas
everbenefiteda commerciafishery...."

Furthermore] amremindedfrom my work on endangerellediterraneamonk sealsthat as
long assealsandfisheriesoverlap,someonevill wantto removesealsfrom the system.
Today,only some500Mediterranearmonk sealsexistin the Mediterranearandin the
NortheastAtlantic off the coastof NorthwestAfrica. Theyareoneof the mostendangered
of all sealspeciesYet fishersin the Mediterranearstill kill them becausthey perceive
them tobe competingwith them fortheir livelihood. Clearly, no endis in sightto the
repeatectallsto cull harpseals(andothermarinemammals)stensiblyto benefitfisheries.

But the questionfor scientistas whethersuchculls will actuallyachievethe desiredresults.
Towardthis end, the United NationsEnvironmentProgrammehasrecentlydrafteda
protocolfor evaluatingoroposalgo cull marinemammalswith a view to benefitingfisheries
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(Anon. 1992, 1995)Whatis striking whenyou examindhe protocolis just how much
informationis requiredto determinewvhethera cull of a marinemammalpopulationis likely
to achieveits objective.

In the caseof harpsealsandcod, we simply do notyet havethe scientificinformation
necessaryo evaluatea proposaitto cull harpseals.But in this regard,| ampleasedo see--
in thegovernmentCk099 seamanagemenplan (Departmenbf Fisheriesand Oceans1999)
-- that ithasacknowledgedhe needfor moreinformationon othercod predatordesides
seals,informationthat isessentiabeforea properassessmertf the culling questioncanbe
made.

Overall Conclusions:

If CanadaQsarpsealhuntis meantto be a "sustainabldarvest":

currentlevelsof killing arelikely too high;

the populationis likely declining;

the governmentdranagementbjectiveis not beingachieved:;

andthe managemerapproachdoesnot meetinternationalktandard®f taking a
precautionaryapproactto the exploitationof wild living resources.

e In that senseCanadaOsarpsealhuntmay alreadysatisfythe definition of a cull.

May | alsoremindyou that thdasttime landedcatchesvere,onaverageashigh asthey
havebeenin the pastthreeyears-- betweenl 950 and1970 - the harpsealpopulation
declinedby 50%or more.

Callsfor increasinghe sizeof huntevenfurther (in orderto benefitfisheries)aresimply not
justified on scientificgrounds.Indeedargerkills of harpsealscould haveserious
consequencebothfor the harpsealpopulationandfor commerciallyimportantfish stocks.
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