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/DL PSHP>IOLAC

L CPo™M® 0 LcLAS \>2o<CDa M 0¢ PLIAC I Adege<c<a My><.o¢ (1996), ba Cl
<AL/ LoD DPPDPC®IM 5 JAPD®/Lo D¢ LRIL*MC Aog<‘cbLC CLA*c™®

b7 bNNHCCia<iase JSPHLEN®IM N >a<PC>NNHCiase DLIg? AL ge<c<Na®,
CLbdd Acn<dn>™MC AcSb%ANe AcN<K®eC>/LIa® Llso® <ty <D< o, ACJC LcULAS
DBLIAC rAYege<cc<da PyPa* o0 Lcb®NJe (S.C. 2002, c. 29) (SboHa NI CALD>
QAQCPIL Do ¢<Y-SARA) Mo C*LE ASbocnoste CnbTP>PConosl o ball
JIL*Pegsbse>® [ghCPal¢ <Da- ALSTDHCAS BLIAC ALSIN*Mg*MDg® > C>REIo®
MPJAYSnred® 0¢ ballh Acné\™C.

CAPD S I NEMDE <M UAROT O F>Ac® baCcllMCot MJABSNGOT, MonCHLe
bLADS MYA®SACNAd* 0 ball Atba A7\ 0o (MJATYCrdE baCl), Mo CHLE bLA>NCH>S®
CAPd 0™, <ICJ DLNAC MAdege<c<la Mo><oc Lalds, (P<72dNJ9), <o b™DC ba CI° Mo C><C
LcUb®NC>2C <L Cndibic™® IP>cN<Nho® <alNo® DlJdono ™l NNGPC>ILc®Do
LD AdL S ™, o DabsbeCndsbe Nt AQ /Lo a®, C-clLA® <QUAC Ao
T NCRE [o"CAC AMARP/RP>o T bLADRC e *MP]e <O 0 Nal/lc™>C I>cN<Mho®
<saPNa® AbdeC>HACeALoNe bIRbNMaedc LRLIE Aba AYG\M*a®, _0a bh®I oa ™M,
<o LRLPHMDa® bR bNMLc>Na® (CdoNe NNHAS Ac bb*a* e B9,

boPLNEbCios N> o<dC>o™ N Cdd  <AE DMUASHLC Ao<Soctbio <L
AcnSbNNJ*aSo ™Mo M <FRMYPONT® 0 Sh®IC (gP<LCDALAGT) APy <bio<IsIe
DcNCPT Mot NEPEIBCHALE Ao <alPNC <o AoDIILPNa b N Acn<PNAC
ASbocnNed® o CADTPCanNed.o“d, TUA®SACN > 05 ball  AbaAFfA*0f DR 5G<
QM0 AR*Q 5o b NCN.0C NMSINNYN of Cod<d <SaD>NC DSHA<PNDDC LMY LN 0% 5
b NbNMJNDY 05 AcPIA*QN<b®I 0 PR GC  AcPNIN S N>o<eC>a™ Mot Cbd<
LOLDAS,  LceCDoN  NSPNCNERCDSbe D®/LLC  <MSbNNJNE N>2o <o Mot DLIAC
A APge<ccdoMa®, Mo CrE ASbocnoslc CADTPConoslcs <o Mo CrLE dRNcnosC
ba C_IS, D*LANNDC CLAYG® LRLSH\DNo® <> NADNa® <> ba CM>Ca® Abd ASIRaSe <t >
DNNRC<Edha® <aPNc<Ulldo® Cdo™lL  AbS®eCDSd oM G ANDCAC <N <>
ba CM>CAS CLP®CH>_5Nb, IDcNC>REc<la™MC Codd <> NN\ <Sa NS D*LASb <Sbso<seDe
PaPDbab JADBCING®, Do PLPNC>o<®Io? <Ly PaPYAC A< g™ ot AcP>SbCP<o
LRLSH\DNT <o bInsbNMob.  <IDCMNC  [oMCAS  DodbcPPL®>C ARQc<VLdo®
Qo JsePL®N= 5N CEcLAC <SGUAS.
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> Npo*LPRC a AaCP/LHN®

Q. <PCES/CLDSYEC Q9 NI _o%CDBNe DL C <5Rva<dIN o CAS Lo Ao <SGJ*MegcN=oNe
1900-*Mg. CAL*Lo® 19714, Codd  ALTPCAC <o ACPSbeCP*a /LIl baCl, <Ho
CArDLIcSANe (PRG-I BNe g ALSo <o ALAM o SAC 5dne . DLIAC Codd
Ned<weC>C D®ILLC "FRDMYOM AAL ST LA 2005-UNHd  bNLAGE_of  ShoAc*Lo™ Mot
ArALEe<cdoGeC>AIot  DLIAC  ball, <o  Lcl™NJE AP D NNSHAC
Q. APJCH M g® NNGHCDILA* 0 1-+LoS, DLYAC IAdeae<ec<la.NMob<oc Lclio <c A 2006-
UN0d, ARCP>ONE DN <a Il cSa<io™ Mt DR S*GC ACShP G a<Ica™ M IMAUNAS ARC> NP
Sb.oA*T*M > ALTDCAS Codd ADINL M ARC>< NS,

AFALNAS ARCDPLE DN rCPoslc CcNDo IR ol CAMI AL SC>oe<n YDILC
ARNSESHIC DNBN>UHA> HLECIT® AR *Mq®Ia®, A5 oal™® \PNCNHCTS I SPoeiIg®
<o PIKANKE AMSGAQ S o™, D DoOndarCPoe I7rslo™C o PbP o™,
2°d* @ ®*Db®Ig® dATbbCCe/Lo®, DI AN o Do%C>bCio™M, <o IRProPNPRIC - Ac
0Q W JCSRAT o NDRYLC - <o Sbolo®CnbD>RIC  AcCHTE  ClLbdd
Don<aPC>RIC  C PN N DbTILOI Pl AL ST g D>GreIC:
o LACDSBCST™Me ASboYDPNoC, DLIAC </*NC CdyDSbeC/LeC ALTDCAS SboAcDe<>a™ (¢,
AP D L5 oRPLEDIC AP AP I APYbc SbCia™e.

DGUBLC  Lrabe NabbrLc®dt >N ot <aDNC ARNH®Ig?e DI NPcLose
DA IR T? Don<darCP>C balC>C ALIN*Mo MG P> o b g™ <
DIRSGC Aoy aPCDIynb o™ I\ 0 LADBAN>* M a®IIb>No®  ball. CL*a
NP>NNPo<eAd DSLNYDN, IMALNYo® Sb.oAcP>N<PNNG® APK®NINSLDC CALoC <18\ NP
DL ACPCHCAcLo™c, aPN®O*NPote, <o N>o*C>PLo™C Do,
Acto N No™t <L DNPLYPNNZLIC 0, Sbbrhea™ L bPrN*CHRc*Ma o™ b/NI™.
CLbdd  SboACPNPNC  bidasod®>C  AcnsbNMo™Mot <o  AcPbHC>o™M™ot  r~<
ACMIPRAC LRLEI* G ba (< K4\ L5dN Mg ASba A\ o, <tLo LRLD>*MDg® bIrnsbNM™a®,
Jo2/No®, <o CAP>cTD>CNC bnsbN™o®,
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NNSbAC a AasCP/L<C SboaNIde

CITES

COSEWIC

DDT

DFO

GREMM

IWC

MARS

MDDEP

MLOA

MPA

PBDE

PCB

SARA

SEA

SSLPM

Convention on International Trade in Endangered Species
bNLANAS /S TD>o o DPNENSbbeCSio™ Mo o%cLo®
DL

Committee on the Status of Endangered Wildlife in Canada
bNLAGEC Sb.oAC*Lo ™M 0 AN G < c<IaGC>ILLC
DLYAC ba Cl (B*WAPGE bNLAGE *N9)
Dichlorodiphenyltrichloroethane

D50 %D AP >NC

Department of Fisheries and Oceans

ASboOcnpN<ede

Groupe de recherche et d’éducation sur les mammiféres
marins

NIMP>LC SbBpRN®CPo I Ac®o<d®*NNRcdo ¢ ALTP>Co®
DL

International Whaling Commission

SN DCAC/ 0a RATDCAC 1R g oI blMYa A¢
Marine Animal Response Society

ALSTDCAC DLIAC ARCDo M 0¢ SboAcPnSosc
bJ7asbNNe

Ministere du Développement durable, de Environnement et
des Parcs

[Quebec department of sustainable development, the
environment <L parks]

d<A® LRLd*M o Aba A7PA™LC dIM<KPdA%*Q o d*Io®
AR cINcnodS, LN Lo "¢ TYA®Y AN 0 >

Marine Life Observation Activities

ALSTD>CAC BPLIAC CPIGa®CPo* M a® AcndC

Marine Protected Area

ALSTD>Co® DLIEC N> <eCD>ALLcC

Polybrominated dyphenyl ether

A< MedNc<UPLIC AcyDILAC

Polychlorinated biphenyls

O%USADPYLAC Db LC

Species at Risk Act

DLYAC ArALege< oM 0¢ LcLAS (/<A

Strategic Environmental Assessment

SboAcPPNNo® IRQN™ DPYo /Lo ®

Saguenay-St. Lawrence Marine Park
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1. DLIAS DP/a<dCPo0c SbPALYNNC ADeCP>c PSbDC
COSEWIC-d%g®

D> o% JDP/odeCP/Lo*L: LA 2005
CAYDo*L (a.6-2): a<PCEC/dLDYEC 9\ (. 2Nb AL )
Sb5a NI PLYcno5IC SbPANSeN0E CAYDoSe: Balaenoptera physalus

bNLAGC 0¢ PLYAC AR °<“cdaqeCPo*M*o0¢ COSEWIC-d*.o¢
SBOAC oGP CPcSo™Ne: pD*MCOMe AALSCPRC

APRCPNE CALACHUNT® @5 ASPCDo NS IO\ <IIMAegedLc DSOC 5Rug<%®No¢ 1900-*M o Ac
LR OCPN ™ GIUNNT. PP<o, CArDLIPLIC < Nerpe ALSdN™*M*o® ba Cl, CAL*L >
1971-"Jc D>*Do® IR CD>HECR> /L oNe. [*a ¥ Ao <L AChHP*ge<c<ao™NC
Nodo CAYlLo Ao /20Dbde RUa >R NNHMC SboAcc D®ILa™MC SobrLYD M C.
LOC Codd AMANYO®  Dond®I o h®>C Ay AcSheANe DIIN<iot D H%C>shCia™M o,
o LACP>PLbCio™Mo® ASb oYM oS, Pr<o Cl*ddq NRC>ae<Ja APy D> eOC
ArALeGe< < HIRPC>o S

baCl ag®o™fc: Ic*Nel CnD>T AlLSo

bNLAGE 0 SboAC ST e 0¢ AR c<dode¢ -COSEWIC-d®of: Cbdd DLIAC ALTDCAC
APLPYD>C DRI ACDI/TINDC GHlo Ned<eC>e B>eIC abeNre AALHC>osT A> 1987-
[ <OCCD>CD®IP LPva? 5D\ 0¢ (d¢_*Ner>o- <PFAPMD>Co o) LA 2005-T. <. >nefrede
<EOC Ned<qeC>C D/LLC P>t AL SCHo® LA 2005-*JNod. PUc®<T DPcD>PC>C
D*LAbc D>*DC oCa® DN < P>®Ia® Dabbc<lo®.

2. DLYAS SboAc*Lo*M2o0C SbPaL*<NC

Q<PCEC/ALPYEC <SAS ACTHAYDC CLAYG CADN<o PSR, <G NEM>CAC < o< >C <I5\C
ALSGAC  baa </ D>Co  balCl  AlLSo, AOK®I®  <DLdC o SRTDCAC  basbNNe
N> ALa M 0 ADPDSBAC NNGRILLC < NDE ALY o <Sd\vo® D> on<da g
oYUcldo®, <dcblPoo NNGRCHAL™I® > onda sl 5o LcdC>eoNe LcULAS  _o%JcsC
PLYAC  LcL¥re 197317, d<A,  DLJAC  LcU®NJdS  NNG®CHILce>C DLdSoc
Ned<IseCP>Y Lot O D on<la eIl oM .0f 0%UDA*a N bcSoGeC>Y 0% 5 G<, L C>< NP
LU ARNH®IC Pon a0l Do o0%IA*an b0 5%6< PLYof

3. DLYAC sbDALYDoNe
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31 DLYACS SboASDg*reg® PabbPNC

Q<PCEC/ALPYEE 9 AcMYDRE SODOGRC>RDC Sb5a. NS Balaenopteridae  CAYDSbCCSe/L<C
SHoOANDE  "Abce<SIUN CADT b AYSGa b Ciotlo® <> Sallo*lLC  Nr<C
AMGRa S0 OPcDPNo 1), <AE Codd P *LAYNE (<5 AS) DRRSYGC b 5Nb-5p5a *{,QeDC
SdcdC NoGUeD,  SbPIRUCGDLSheL 5N atlot NPesJ. Clea CeL  <tcP<la<dse
A'SSHCHNOC - P o NDI<o <o P oNDyo Cc®Ado. CLl®a CeNSbsa™L
ber/DA%Qe<D®  CLD*L AG Lot NP oJ, Cloo ¢Y2o<o CoSeANIC ¢2o<ddt AMLINyDC
SRS S TbCC ANy, <y L™ AbYC (PINDL®I0) NDI<IGeOC DN®ITHeCseDC-
SPSQ LNt (<abeoNE). CLta. CRSbbeCio™L  ASblo <MD U~NMy*L Cdao <\*o
ot ODRMET.  SaHOAD  UNDOATHY  a<PCE [LDYES)  <SAC Aa sl AYDC
o</ ReANe CocLo® 15-0° DPDbcG L (NNGHC*NE Perry Ac™M_> 1999; Aguilar JUAC<E,
2002). A*Q A CPageCGE>C 24 [Co® AP<ovb*LIt (NNG®/CHMC Aguilar JJAC<S, <L Lockyer,
1987). AP0/ <fa A OAC CdosbAM<C Cclo® - Sdc.ot <o sehDSbeCe Nt AP<lob/Ldo®
LINor (NNSSHILLNC Aguilar <UACSE, 2002; Rals <> Mesnick, 2002). CA%a. P/<o
DULEITGRCPRD®  J5he  MPoNDYIDe  Coda LS Sdcctob  <NEDot <o
DSILA®GSHGEDC  ACaDNDC  <FRHCPDo®  40-0®  50-0°¢ CYo®  DSILAaSbP*a Stda,
DLJCJra U oNts NPBLYo® 100-0¢ <GJof  (NNSSILL M Gambel, 1985; Aguilar <JAC<S, |
2002).

IPcbPC 1. a<PCct/dLPYc® <\ (baCl ASbocnss<<dbde)

o cDSBCIT™NC <5 PP <IRAGC DP>da AR AN ALT (NNG®C*MC Mizroch
Ao 1984). P*LACPANP ddoPDosbGeedre 11-o® 12-0¢ CPoC, <o ASoe>C
CSPoSbGoANe 6 Co® (NNG®CYNC Ratnaswamy <L Winn, 1993). NNG®C*Mo- Agler Ac M5
(1993)  DP/DPLILSDE  SPOV DB <M bAQBCio Mo  ddoDosb®dot  271-c0  <GJo®,
LeeCe DM o Mo, <o Adobdc  ddoPobPancont  ddtctMot  224-0° <G
L<Cebe o DA o Mg A *odS.

DSbse/LJbL D5 SoDPLNCPR QP Da CLdo™L a<PCc™o® <LUrg® <1rH'0‘°°f‘°0‘b,
DI obGe>C YN @ <PCEC <SAC ac PCRC>ILLg o 4 >NNo® (NNSSeYLY™M o Doi
Ac ™M, 1970; (NNG®C*NC Lockyer <L Brown, 1979; Ratnaswamy <L Winn,
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1993). Sb>ALLDNOC DSgRC>Ra* Nt J3JYDSHCCSa™ M of <5550 (Orcinus  orca)
DRHGC  AHOW o Iy SbotlJCPRI oS <o dlovot Ay L <o
LR 0¢  CAYDNo®  SboaNde Dldcnoslc DSbD>YSo®  Crassicauda  boopis-o
(NNGYLL>NC  Lambertsen, 1986; Perry Ac*M<> 1999). oc<P®aAUNSC DUR®IGGHCD>RQAIgs
Sboa NI <\ o (B. musculus) <H.> Cbdao a<PCco <%\ o <MAUNAC oc<StLYdaoL5DC
CAADSHECSILLE < NPMDE ALa, PP<lor ALIGHCHR< NPy SHDALLDCC (NNGPCHT™C
Bérubé <> Aguilar JUAC<E, , 1998)

3.2 dAlMAg*M< 4L a.g°g*M<
3.2.1 a.oSbcCsg*c

a<PCEN ALY ACHAUDC aocl® PoSdT CAbSN<io - ACH*NOO“ 5N DPPSeCseIr
CADSOM ol Ao NODg DRSAFE PAva </ ALSo (NNG®C*MC Lambertsen, 1986; Reeves
AN, 2002). AL ase</<lo <c_Nbl, LSS <FAC Cd-DSbeCse/LC CPSa L% ba *a < /<o
CADT Abc™ balCP< M<dcblP>o oSl o <O OPCPN 2).  dLbYe< <A baCl
ALSG<<EDC Lo <D o/LShCPrQ s T<E PO PC ALY g DR G AN 6 <rAQe)c
bN*LD®<EIC  ILDYEC SAS,  CAYPSEECSLEoNe o Mh<Y<IC AL Lo <IdPEDTTPC
D>P<N N 5.

CLTBNAS SbDAL NN D> D>®IC DA P PP @ o Cio* M 0¢ o <PCET ALDYEC 96\¢
baClm ALSo ASNbT<Lc P> IPLede 9PN brP*a beCio™M 0 a<PNbCio**a®.
SOOALDEPNLALNDE o gAY LT DPDES, DR GC ao o nDAULNC  DIRET
o< UC (NNG®CAT™MC Reeves Ac*M,  2002). <I>%°dS bN*LN=OMC CdyP>beCsIe AlSor
Lo YWl AlSo oD <IN, ALAKo NA%C H<dn®, < NerdE Axlo® oR /<l
<o b*MDdo FPDAS , LA <PDANIC (NNGPCAT™MC Mitchel, 1974; Perkins <-L> Whitehead,
1977; Sergeant, 1977). Sob>rLYDN Moo AN SGIcL™ @ I IDE < a1, PP T®, Ac™1C
ALDYES QO aDRUES ALMGAC <H o <IN o/LIHbeC®>C HR “d/<IS, CAPID H<R d/<<
ALME<<eDE YL AN NP oM</ 10 (NNS®ChT™ M Mitchel, 1974; Sergeant, 1977).
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JCSTDE RS blPabd™M AcCH//LIC 7o dhed%/Lda® LDy o® <%\ g < NP
D e<Idoda®.  (NNG®CHC Donovan, 1991), AcMvD<oNe CAPd] oD <o <Idn<
ALsAC Lo 6 AN MATSHIA*aN<IH®IC  A*LAo®  balD>ob <D/ IeChiae,
ba*a <o ALSo, oP>RE >-<H > <IN, HR “d/<l, <o ALA*Lom SAC H<In® (NNGsCY e
Mitchell, 1974). P/<lor, CdyD>SECTYLLC SH5 <FRD>DBC>HCHEILLC ILDYEE <0 H6R Sd/<I e <Ho
AL NAC <IN o CAPDa *LNATG GANYDNDC (NNGCHC Coakes Ac ™M=, 2005). <> M *g®
SO>ANECDUT® <FRMgsbeLe DY MLC SO ALAM AC NAC ><dn®® <> CAPda™LE ALA™
LAST® (NNGeC*MC Bérubé Ac ™M 1998). Delarue Ac*M > (2009) S\PDLc PO CAPI] LPYc<
LA TcCT* M TACDPCDILE ALAT LAoT, AALSBPCDIC AChSo*Mgb LPo®
LA g bNLRIoE, @ <PCES ALDYEC <O0¢ @ abeCio™ e e Cnb*LC D<o Lo
SOOALDHL A Ao CALA*C™M™o0 D AALMDILDC  IC/DaGeC>o®  Codd  <DSoMo
PN NP0 <aPNc<e
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322 dSAC Q*PINPoPe Lo SboAc<Ecda*Ne

a<PCEC ALDYeC  <AE DSASHCD o P®lLodu™  <ProdLndo  <IMANCGSeNC>deoNe
LCRUGLOCPRPTH 2, ALT AR PCCH Mg, D*LAPLAI*a*"Dab  ac PCRC>ILLb Y5
Ao Mob /D2oddt <DV <SRo<ECHN< DN Ac CAVLo, <o
Q. DCHCDILb NS [a PNt Cc Nt D<ra *Lo o a<PnCEC/ALPYcC <S0C Ao Mo,
Lo Dol o PECPCPYLa™MC bN<oN5 AMAc™NC @ <PCES/ALPYeC < ba.CP< ALSIN*Mo
<L NP, D*LAD NP Sb*LCAdS aNeCDYLIAGDNT, 890-+M G- aGeCP>SC <Da ALSa aP>¢. T
<AL <N, <o 462-%J°5Nk Do ALAKo NA%C 5 <H5 6<R Sd/<IM>CAS oa SdN<o.0o¢
dCo ALSo(NNGSC*NC Lawson <ML> Gosselin, 2009). CLbd<l a.c >CCHC>ALLE PLULBIALC [PE % No®
a \>No® ARCDEONd FPPLECHILY o IbDLc DtIg® DR SGC Sh>pLD>c DY Og® Jé\ g
ALTOo® aNeC>o™M o, Mitchell (1974) a.c >Cc P> ALPYcab o <PCco® <A\Sbsose 10,800-a°
ba*a </ ba.Cl.  1999-*JN“5d, Waring Ac_*M2 (2002) a.c >Cc PP heCbio® 2,814 ALSo
dd*o Mo <A< B4 lo Ao Cnb™Un <o Lo ALAMLC A H<n®, CAPd<> Kingsley
<L Reeves (1998). ac DCCS/LE NP 380-*Ngag™ Mg <SUC ALALO SAC S<INS/D<. @ g*o™C
<AL Ao @5 A®CHH A J*Q*Mbo<®eN NS, a e PiN®>e AUl CANLo D bse
PaDLcDPCPoS I 5RvG<BCP>R PSa N MALCGTPCDILT <UL <N o <PCcro /ALY o
oo <C el D LC AL a</<lo (COSEWIC b*WA®DS bNLAGE_*MC, 2005).

33 ACSHBAAES PLYtaSo*LoC a<PCcb/ALPYc? SAC

3.3.1 axse<tCyfe

Q<PCES/ALDYEC CAE CALAoBNe AL AUDC gSPONSOYDSAN N sgv g™Lo ALAC <H >
OO oc<ANRAN S ANTNAC ALAC (NNG™CC  Sergeant, 1977). P/<o, P/<o
GJLse CayDSHECHYLLC 5€C ¢ N CA P Lo Sbo Moo 6R Sd/<I< <Ly g P>Re¢ o€, (NNGseC <
Brodie, 1975). <LP>LY¢C <%\C aI%<IC ALSo ot oo <L ALSo Sbo Mg AS AUAC CAbsC,
ACSHSbECe/L D¢ CLAG® 0a Do bl ALDS <Co ANNGT <> CAPLnbo ANLn‘o.
(NNGCN<Jefferson A M5 1993). a<PNEC/ALPYEC <SAC oPSbAC \Dosb*NODar DLdo® Ay
PUGCo® (boaNDC kril)  <H> SIATSa® (SboaNDC Copepods-o®), Asbo ol Ay < Nel
b\’ So® (SboaNDC PLIcnoslc CAYDN®Clupea harengus), <H%o® (MCL9*otus villosus) <>
ASb55dCra (Sboa D MVJA“> Ammodytes americanus), <HL> <tLya® (NNGCMC Sergeant, 1966;
Mitchell, 1975; Brodie Ac_*M 1978; Overholtz <tL> Nicolas, 1979; Whitehead <:L_> Carscadden, 1985).
ADLdC @<t @ <PCEC ALYDES <5\ ALAC <MAa® DLISb®IR<Igr DLIShéD><o. (NNGeC e
Kawamura, 1980).

NNGeC*M>g Woodley <H__> Gaskin (1996) Sb>pc DStIse CHPeDdaAC FLDAI <9\ ACSb o> Ma®
AboDNo P*LSoC >N OC IRYDALNo <Ly ACSHST*Mo b\ So® Mlab <> PYGE So®
A ACb®™ob.  Clo b,  a<PCEC/dALDYEC  Q\C  gsSPeNe/DILAYDC NegDRDo
D 5o >0 5 ALSo? QLM g SPPWCAC (NNG®CMC Johnston Ac_*M_> 2005; Ingram Ac_*M_,
2007). Hain Ac*M<>, (19920 NNSPNSbSILMC ALSo® D ®</<IC ba*a*Lo <Ir<cbl><

UALAC DR ™Mt N*o<“cdolt D<ol
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0a5dN* Mo ACH®Ig® Cnblt Lo ALSo? SbPALYDNo DL <M *Do-.
CDLINE  SbolM o AlSo ol *osb®dogb TR ODgd  AdANLCH g3 ICEoNe
N*oDoP>Io PcoPIoy ALSa (PRo D<o A</ ALACo SA*C </
(Doniol-Valcroze Ac*M<_> 2007). <IDYCLSe, Codd <FUE ACSbAYRC S5t dRi<*Lo, SAC <N T
CnbULPo™lo, AbCio*Mo  glca™H AP, ANNo AlSo, PYUGESh®eADLN*o <>
ASbo<IcSab A5 <bo® (ASHoOUNGEPHAY) (NNGHCHPC Simard AN 2002). ALso CnbT
o DR L <IN, Ac2obdt @ <PCES ALPLEC < IMAce<dE Ac_aodCP>% <IMAcS+LC
CLodd  ASHOUNAC  <HLL%oGeC<C (NNG®C*NC Whitehead <ML Carscadden, 1985), CA°d<lc
<bJSGEcDS N UL ARSI NP ShoACHL<o Mo (2009) AL SO CAPI o <PCc<
ALDYEC CAE CADeEOC obRe T <DdAnD AL Uvo DA™ Mo Ao <o
olca O NnPDNo ALSo .

4. DPoHondarCp~c

D> N <daPCPoGHCE AP/ RE<LNCDDC IQNP/as®C>? DL oS APDCP>IL > Ao of
SHb.OACDPCNOC, <Pt/ s NP DLIo®, Don<da b LC DP/o<Sase DPIYLNCD>q so>sb
accdra®  ALAPoHECHLMLE,  DLIoC  aen<tC P ot 5%G<, CAL®  DPcDSeCP>o<I<C
P P> o SboACHUP<bio<d®IC,  IDPNCYN<EbSo<edC Mg NC>CA“cLo™Mof.
AL DNDse APLPSDSH DL C LSP<LE<IDA>Q 6DC <o AL-<DA*Q D _o¢
<BEIBCP>ALLQ oMo CLedo*L Pon<darCPNof ALDYcof a<PCc™of <A ot ACH®I oL,
ACPIUJo Don<arCt  ACPNHd AL <PDACSbOIGMO® QoS  PY<o,
bN*L>®N=5NC ICDNPd®N=SNC CHLT? P on<arCP>C ALADNT®  Sb.oAcRQec<PRC>SbCw>C,
QLCP®,  JeP< ol ONTDMNDOSe  <PDACSHSTTI® @ sa A®C>ILY ot
DoN<aPCNC O of, INeoloy  adeC ot a.gSbCio Mo, 0a ST Yo
Da /RPN, ™ ol PNNoSt SgeRA Lo IPND>ELE SIAIN’LasbGe/ So 1.5°C-o®
to 55°C-0¢ <SGJ™LE 2050 SPNB<Ido <o oM</ d<AM (NNS®CC Bourque <ML
Simonet, 2008), CAbd<lc ba*@e</*DE CNDSHKC <RNo® oadcC baCP< <éede/Lo*Ma®,
ML Da s/ RYLo<IGAN DS 5N 2°C-Te 4°C-1¢ (NNSSCNC Vasseur <L Catto, 2008). c <
ALl AALPYDALE N S Don<darCPost Pda ARCDSHCPo® <FDAcSbsos] SboNr
<OOCDYLN o Mot 0o PondarPCPNoC Do PondarCPRt JdCo™MH  db<
D>a S/ Q<o Lot PbD/Po<IC ICa ACAYCC>ALN<ETON> NP, DadbseC Yy <G LC.

2 LSprgt ALDGDREIE bNReCHC
3 Qg N LSpe ALDESTHLDC ALAS <ot gbeA*a5bseDC
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4.1 PondarPCP~¢ DP/odseCP/Lo*N¢C
CdNeN*<c 1. Pondased< DPYodeCP/La* e 0¢ CdNENr<N<
P> ondaSost SbooNr ACSbSg*¢c ArAASo*c <D Ac*L ANege<e - N <NCD- AALSCP o e
aa*Megst PCPYaSg* ¢ N%q Sg¢C
Ao NERRE Ardgepe L°q bedeq < ALLAD 5<% PG >%)LL A b >6dsb
Na bDILC :
/\C;cw%r‘c oarl® oacho L°q AIBCDH e ®IC | AL S I PG PG >bIdsb
L<6NCNSHECSS IC
>SS L5
D>a CIPRAC ALST®
Sb>ANPN
oal CADT o oacho L°aq AIBCPHeq ®IC | ALLAD M PG PG SPNQG-CIse
Db A yvg-%C
L5 JSge oac*o Lea <SG U< >[5 Sb>ALL D> <IcneDse SPNAGCIse
Ac A*a Lo
APPBLECda N ACSHST S, ArALAS oA D>PY>C b/ D¢ ALAD> 5 s SHO>ALLDMC | SPNeLIIEeI® SPNQE-CIse
ArAg™Pe, L% g <5 gSPPRAC
5> Gb % b <MD oS g€NeIJre
e A oaco oADPYAS | 4D%CHHPeq s PNEeIC neor PABLIAT® | SPNAGEIT®
SPNB<L I oC
DISISIC D H%C>SHCSase QODATQ®I%® | eI bl D% PG PN /<o >[5 SPNE-CIse
SbatLJNC QODAGS®IE | oADPYDIC | ID®CHH e ®IC qeneDse SH>ALLD>YD qeneDs qcnedse
LA™ 0 5<d5.0% ASb_ob/>N ot oacho Lea DI b/ D% qeneDse qenedre >®Jsb qcnedse
SPNB<L I oC
CADSTHCAC BLIAC oacho Leq DI Q5GJ< qeneDs qeneDs > qcnedse
Cdo<eC>SHECSaNe AcA*a Lo
APSq sbIc QO DA% ®DC Leq DI bedeq D% qeneDse qenedre PG qcnedse
SPNS< /< 0¢
3d LsbO)C Sb)C
Ponda®IC DRIZHI NPT oaco TADPYDIC | qDRCHIPeq D% QeneIs QeneIs QeneIs qcnedse

APOb o™ ¢

D>obbPS: Sb.oNM: DPsH®I® > 5A da®IC @ DAQSLC DIRHGC ad®CH egea® DPLIAC ACSHSa-MS: DPSHI® > 5AdaPCPI® CALAY*aSLMC, L*a 5%,
DPSHI® P> 5 PCPI® NPPLa L LD PLLAMUC, <5GJ<
ACA*Q Lo DL UC, beda eI NSPDLYLALE DR HAGC Ac*aedC NP D> A% PN®CIMt (QSGJCL YYD 156 5%3C Ac A *LoD>* M%) q®DAc*LC
aoa o : @ HaAPIC® AP Sh>ALNNE IDBCHLC P HndarCPYo Lo <PDATSHP St BLIg® >®ILLALE, SPNDLIGELLE ICNeDI LML S5 G,
ALLADa*L: DPsHseI® ALLADTL Don<darC>E< sgenedLale, sPNatL LS, ANeItLaLco%aC. <AYeF®<ePCPYta So S L5 X LL*LC, aNDYnobdS
PaP>Lbde ¢, ADC®NCHY*asSL*LE ADPCACLNNPNAS IDP%a So*C.
SPNGLLALEC 2R 5% g ACNPDIMLALC ALLAOCDT™NE. CRa AFLPYDSHCPa b [Pt N®C>Ya So M ACSHPE G NCPYa Sa ™M 525 D ondaPCC,

NPT DA% ®I® @ Ha*NO® PIRH*GC anDMyP® ACbcodsa®.

Ardgsenrore:

APLDCPo e DPsH®IC > HndarPCPHLC > Cho*e, CLAG®, SgeNeDItLLe,
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42 DabbeCPa*rC P ondarChc

421 Ao* o€ \abvPr/LIo® AR *aeI¢

QICHGOLANe MAgd <ERPONo® DIINio®  AMGRDgd, M LQAC NASbR®IC <L >
DA CEIINAC AN ATCPHRESC APl of PI<IS<io™ Lo AR HA*Q O CADT
0a ST, CL% DN < c<DA*Q®D® A o* o LNabPDrPLI® ARCag CnbT Ao®
AASICDSbECD%  Shose  <BIASKECL*LE  >AMo®  ALTDCob  <DbCio™M o DNSbeCso s
DNDLSbCPNo SIS, A*MSGoalc <L 5 o SPYNe/DSheCioc (NNSSeC*MC Richardson Ac™M, 1995;
baCl  SbDAN®NNC  bNOLAYMS,  2003; Tyack, 2008). <I/*MC <UE <FRMPCH o AsbAUMLC
DRSNS O N A (bNSLAIo ) ALNP DPOGRCALLGOo® aN>Nc® o Asd®NNEa® 0.02
kHz, DN®NDQso™  DM/rosb™DIC  Hdac ™Moo Pl CcroOof,  <IC>NedP*a s NP
SbNP T ND>TGUCPRIge  SdN oo N c®CioPYo®  DNENDNN“DONe,  <DbCS M D>oNe
ONDLSbCCPNoSIC  (PIP<™C>/LIC  Thompson  Ac*M 0>  1979). LA DI<ANI®RHAC
DNSNDH N oM 0f I ST D>SbECT> DRI SbCio™ M o ALTDCAC (NNS®C*M< Mouy,
2007; Stafford Ac*M“> 2007, Simard Ac*M> 2008). CL°a ASRE *MqSg  DIN<Sg®
o ASI®RITENDHCADC PR <o™M ot ALITHT* N (pH-UoGCHP>Ya®  SboaND9) AL,
S oA LA LT AALPYDSIAD>C DPIC LRLDSONMNO.0C b < Pae<sc<loL.oC
NSPDLNNC DI AD*oSbia™L ALDE Sb*L CnbDT, bCe< /Lot 031° o <Ll <GJr
2050-T (NNGseC*MC Brewer, 1997, Hester Ac *M 2008) NSPNNZLcIC PLRece<C 03 ALP<
ALTSbo™L ANCPa L% 40%T0 MPYcRcPCHY® DL BNNg* M ALT O CocsoNd
PYICD>No® DNWPoT ALNM 10 kHz. CALAG™LoS CAL, ASROAQ®IX Ao*of “abDlLdo®
DYDY 0 DNBNDRYLE <5 Mo <PDACbPa D% DNDLSBECDNRSQ So* M 0t SANC
CDTDCAS. Ao*of NabDrLYo® AR Y easSast Mla® aP*LPNsbe>%h, DIrdsddio®, \eNNgs
oal® AlLSg'H>*¢C SPoPNo®  DaC®IRAC  ALT®  sobpPN*Mod, <> CnbDT Pl
DLGraLPNSe/ DS D g,

Dr<edse\p>ose

Q<PCEC ALY %G \C AChAUDC Mo DI \D>YLYo A5 2009). <>cP>NEC BI<e
CAL*UCLS  ASRE M SLC gASd®eI* Lntdo® DNONDNo® DPIG>co® Hz g ASdeI A of
AR g0t PPISPNNIC TASIINMNLo® 100 kHz. TASIEINNT*NC ATSEN>CTbCH>C v 5Nb
<o DIARLC <oy <P PNsbio™re. N0 PIAN< 0t aobPPNNcNn~oS,
o ASIEINNLa®DC  (Frequency-*JoGeC><®) 002 <o 02 kHzcob, CAI<d PNDoSHAC
DIGEC Ac ZDDAS UG GRCNE DIELAS, >®Dg i DN®ND>abAU=oNe PPIG>NG? aN>PNc o
05 <L 6 kHz (NNGSeC*MC Richardson Ac *M_> 1995; Lesage Ac ™M, 1999; Simard Ac ™M,
2006; McQuinn Ac_*M<> 2011).

o0al? S¥c®NNo I Poo L5 Pa CPIZNAC sbDANPNYC
<IIBCPRYg*NC DKL PIbIC AL

DAL SV <®NC LNEPNSODON S g ASIeIRL A<M ASRYE NNAYDE CADT, A<t oal®
NNNCEHU®  aoda oM or,  CLPdo™lL  AcncGrU® AR golyy@edse I+ g
Qora PC>RIge PLGvadLtng®, <> DSbeC>ADN<IcS*L® oo AS. (NNG®C*MC Richardson

4 AcAC GSAC Ashec
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AN, 1995). \NcHNNGSIE SPacse <D%<EI® NI A5 ASR NN <Dl
dooedS, <D%CPHNP ool SIPDNOAS, DSONCHHNe Cnb< aN<dot (A% *Lof). Cl*a
AR g IRN[TSHEC®>®, >a CRINAC AL DNNSHTLC <IDBCCHIM® PN/
DNNDoc T PYIGBNIC @ \DNb®IFIor do™Mo® 3 <ty 8 kHz-g®, > A %[ D eI
DN oL (BHLCED*a®D 200 dB-o® a P *lLio*lLo) <Ho DrUADL™ I AMSGIeq SDse
DNONDoL, MANYe®  SPLP<PCDILLE ALTDC oS DLYS0S  ShDRLDSbeC®/LHNe  ARC>o™C
D> CEPNAC ALT® SHPMPNY g DN 5I0Dg DbCSa™ Mo PPIGPNNHaC. (NNGSHCHC
Filadelfo Ac_*M“> 2009; Tyack Ac*M>, 2011).

CnbT>5 oal > ~NarLdb®Nod

>N CAPDTOC DVLANGHLE DAL AY0E, NabDILa™MC D bC D PRI,
DIRH*GC Na Do SboADIA*aAC AINIDLAC  oal CnPToH*0C oA®d®II5E"aLC
PcNROA ™Mo N“CPCAQPIo® PIRH*GC AR *Do®. CLd] DNRD* M ®IIHAC
D>ALLD>C>SHECESE ShboMy Mg o ALTPHCof DL

<LIBCPYL N o INDPRDIDBAYQ o ¢

SDOACDPCPN*Q®IC  DNONDYbATQ ST IC XMoo <UONNCDYLA%Q o ¢ NPDLcPa )¢
N>/ R PG g® <Q7psed g b <Lbbe/LSbcCio™ g™, PI>NI ddoPD~NIMo*g ¢
PP oLa ADYIbA e c PPCeH g <5 P HDNIT ddoPIH%*6C ax®CAcLc o
Qv PeC Mo ALT® DNENATBA*Q H<I®Do®,.  (NNS®CYNC Richardson Ac*M“> 1995;
Michaud <tL_> Giard, 1997, ba.CcL_I¢ SbD>r\NC bNOLA™NS, 2003; Bejder Ac M5, 2006; Weilgart, 2007;
Tyack Ac*M2, 2011). a.<PCEC NS CDIPCH> DI b pN®eC>o Mg do <"n<e’LcseN= e
o AbbCiaTao® DNDLIbCPNoNCODbTad AP/ POCH g, <> SPLYALo® AlLSo®
A< PeCH ot oal® SPNNEbSHLC AR NNobd, (NNGCNC Clark <HL> Gagnon, 2006;
Castellote Ac ™M=, 2010). SboACAYUT™NC  DNBNDIbALQ STl <N SHeCNeOC <\C
DN D, ASBALL 5*GC  CAADSHECT®ILLe  ADZALENC <SS DPDSOCRIM>CE (Sba NS
DlLdcnos e CAZD~® D>bP>edC Balaena mysticetus) o ASd IR G Pbo<IPNe
Sb_OAPN VgL DA% LS DC TP\ DST o, CALA*G N> NP> <P So™ o
(@ I*U>Rc<o™Mao) (NNGeC*NC Richardson Ac N>, 1986; Ljungblad Ac ™M, 1983; Miler
Ac M5, 2005). <HLCPSe, Aog™U5IC DNONDNCDY QD¢ SPclPNIC CALAY St o<
QPPN HCSHEC®DC DNNRP NPT N PLIAS, ACTHSBCC oA NS <P DPda ™M ot <D g
NMD>CYC <> NPbdC GCo?LRCDSEEC AN Ay Sb>Sb AU oNe doSoco® <IDMJC PR 5% <
OPJC CADTDCAC DLYAS, ARCPo*M0o¢ DOHOoS I LG AN <ol ALT SPLoMo
DNSENDPbeC b5 0, DNEND M. Do <Hy Ac.o®dS D5dRCP>SbCHILEHNe (NNGCHNC Ketten
Ac M, 1993; Crum <L Mao, 1996; Evans <L England 2001; Finneran, 2003; Jepson Ac M,
2003; ba. CcLl™ Sb>aLNC bNLA*MC, 2003; Rolland Ac_*M>, 2011).

422 45Reg-eCPSbcCSgs®

<PBAAD®IT Pa Py DPNNo? SR g PSae Aldo 1800-*M g <L> APdchso™ Mo <SGJAC
1900-*Mo  ARCPoO<NPUALLC  MAESLo™ Mo Nl A a<PCee  dLPYcC <4\
DYLCTC 10,000 a<PCEC dLPYeC <A <UD DL Cnbrlob oDRUY 5 <IN,
AD<EI® DL <I<C bara*Lo®, CAVLo a<<*L.ot <GJot NP APSANe 1900-*M o,
(NNGC*MC  Sergeant, 1966; Abgrand, 2009). LRUGIPNC Ao Ao DoON<laPCP>OC

10
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a<PCc™of dLPYSoC OvoC ABAL G Codd CnDTDCAS DLIAC Ao <SRoseC>RIC
POTPCoC Ao ot <LC>/LMC APaio®™ JcRTPot IRuodo™Ic  blYabd* .o
AN D0 o A<M, IPOTDE 2o dCb®™NC>E  (KSOJ*aNC>SC)  Sdca®
a<PCco® ALDYycrob <9\ a®, <JeCDIL NP bliYabd® of. 0" c<lo™NC IMAC <NLHAC SA\C
<t @ ST Ao CCHNC KOS ARCHCILIC 0o ST <ScnosIC bliPabd™ Mo IWC-
d*0¢ AALcDPCPo 19827 bNLo™*Mo, Lcl®NJS ob*UNCPbA%a o  Pabyc>PNeNot
RO CLA0 DR t</g o 1N <G\ o A TP NNG®/LLdo® Dol PO
QN Mo To® ob*UNEN<Lo®, <o 2006-Jc®Nod, <AC* o0d d<o biVNNIA*Qc P>®DC
PaDYrcPPNNGt R igT? a<PCc™™® dLPYycrob <Fh\ro®, > PNNHCPL=DNe o5Po<
o0 AT R g P Sa Mot Ne/Lc®DC 270-0° dLDYycro® CAL™LC 2008TC, <o
20111, _0d <€ DN®NNDED® JCCPNCPoTob (K5RJ*a o T 154-0° (NNGCHC FIA <>
WDCS, 2011). NS DPZo<dPea o <eDRCD/LNNo*Mod [Cab® Qg seC>Rrg M ot
a<PCEC ALY QS balPE  ALSIN*MGOS, ARC>oS  MAg™Mc o U>AJo™M<0
L ANT>CAC <N DPDLLDM N 5<5a1C,

423 A< cdo*Nc oPrC*C ACSbSo*McC, <1FH'0'°°PC,
AD<o N>

NSPSHECSbILLC  JPRsdYL o e D<va Lo DLIeCDR/c< M < g™ <L > DLIAC
o N SbCPNR o™ Mo ShPALDSHECYLe>C, CLbdd <IPAPLC Mo CALACHULRNSH®IC, A5y
AB LD/ oA o™ M0, avw<eCH Nt ADNTYLo M 0f AP Db, <Ly b
AL Ao Lot Ay DPYONNLY, A H<dcSo™ e o n@DC L *Ner>Co® Blio® (SboaNde
DLIdcnoS Il CAYDYC Gadus morhua) DIRSAGC > ASbo¥o® ((boaNIC Sebastes spp)
ALO<O SA* 5P ARCDaANDNC QP7nsedl oM oC IMAa™Ne TPINE AsboLsIAC A5 5 <L bSa
(Capelin-o®) <o < *NDo bW o® (NNG™C*MC Bundy, 2005; Savenkoff Ac*M_>, 2007).
SHDALNNC<UZLLE TRINDTN ASboUNRYe ALDYEC <9C o @eCHC PY<lor D*LADN<Pa *ML<C,
(NNG®C*NC  McQuinn, 2009). <HLCDS, <N So\D><Ho  ac PCPa oSt <PIeCHLe*a So-*C
AR g of [PINE ASBOULNRAC PN, SIAPo® o5PSbAC, <BISb/L*a oM ab o <PCc™o
LChrod ANRCDo*M o CLdd <SAC osPsbAUo™Mab SIAPSao <*NNNDohab <> ClLdo™L
SIA®IRAg?  AsboUSo®, CLa. o5PsbsbCiose D> onaPCP Mo s\D>yea e M A%Peg ey >cpPNb
Ac*MC gSPbHCD>AC, Ndodo <o Atbctor Lo ATy DWULHIoGHRC>RIT Lo
DR FC  CcpPc o <o (BLIcnosIc CAYDSe Fubalaena glacialis). P/<lo, <Wse/LoMo
QoYM onMRCHYC,  dMAo M, ACH®NNo*M > <PDATSbPae>C  CLAc®
TSP S Mg <> NI oPCPCPNa So* Mg <\ .0 (NNGHC>*MC Lawson Ac_*M<_>,
1998). ACP*a So™MC @ <PCEC/ALDYcC <9\ D*LABLA YL C Sbo M Lo ACbP*a ‘oMo o SPPRAC
(NNGC*NC Croll Ac*M, 2001). a>PCc® <9\ o SbeCLE AR HI“c NbeCe /g gSPvC, CAL®
e oPFo® <DASbPNN oD <Hs IMAYA<Eb™ANd oA N CRg. (NNG®C*NC Acevedo-
Gutierrez Ac*M>, 2002). <NGLC one®a®C*C bN*Lo™M5 ALLADI®  <PDACSbPa s
A AT 0 @ <PCES < < N0, NN PLIAC o SbeCPNREg™C L >N >o ba Cl
CADT SbPALDSHECH/LALOKC PP<lo Lea Dl DPYDLYDPOILSPBDC a sa D <5 5Ny Sbo
DAL LUC a<PCca® Ih\ro.

5 A 9NC AcSbe>C 5ha® <*MNNot NorcAPIdo o Sbo S T>Csbo*Ma®, PUNLA Do
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ArALCGI Lo DSt CAMLo  PabbcDPCR P ASHOAC  bePCDSBECSAPYDNDC U™ of
ASb5¥0¢ ALTPCo, ASLYD* Mo ®\D>R) o DA ASborcnsof, A <dlbo® (Capelin-o)
>R _55C ALLLDCOL o™ M0 _0CC ALTD>CSo<C > ST<a®, A5 PYUGE o,

42.4 D5d*@ D g dA/AD

D SMC NP, AL S D90 D0 dAVADILT >N ba.CP>< ALSIN*NC ¢ N4, <M AT e AC
SIOAPYLbCiodD< Clo D bCA>RIo (oa I Sbo®otha) (NNGCNC Vileneuve <> Quilliam,
1999). D¢ CALAbOKI®N 5, Do a<1wDC <ty DLLra<ILPNSeYDeIC <A D on<daPCP~o®
> 5N PP beCe>C AgS_*DbPa 5o <> déwSbb c_JaSab (NNGHC*N< Kingston, 2005).
A5 PYONPY, 0OAN 2004-UN<od, <P DSeA M dASbe DSoYLE® CAD Lo NAC 7o
o DR, ARCPoONE ASINE NaPNE Ao AT D*LAM. N*T<<> ALTDCA“ > DLIAC
AR HIFC 5 PELCa® <BIBCPILc PPIC dAR.of, <*Na™MC ALSe DLIbO>NP > oL Clo
NAC AR CADLT <o ALAKo, <N DAV dANShee
D> onda PP GHALA>® o <PCc™of <ot CLoDoC ALSo, PP IRseec<lgLeChse
ANRCDoEIND® M APD< ™Mot <ty <SP o™ Mot <PA<dsb Yo sJCPa g,
CAPIICDS Do darC>cbboPa e NP ddssbPa So® J5d%a Dc*a® ALSIC,

DeALOM® JAWC D> on<da PP SLC ALTPC o PLYoC D9d*a ®Db®Iad >¥bla™ Mg D IHAC
~NaDPLMNOC Ao, DR 5AGC A b>NMNadg® AcSba™ M of AdCn<*aDo® AGNGAD® A5
Arod, Sbo e, >RUA“H Mdo® CLbdd, (NNG®C*NC Geraci <L St Aubin, 1990). ALTDCAS
DLIACCDS  AdSPa D dayDILio®  Act\Y Mo,  APATQANY  Cdo*lL  onCH o,
(NNGC*MC Matkin® A5 (2008) NPDLIG® Sb>AN®ILLC IMAC D9dSTdLa™Me JToAC ¢ o<
ALMMeg DG DI ARCDoOG Mo ASN*d-RdC Exxon-Valdez-d° DS <M DrabeCen L
DAY doWTbe DYLIa? 1989-UNd. PUCT, A%b < Abco <\ o, Ao CALNAQ®
a<PCc®NDC Lo ADXT/LIALND Q™% DAOAPYLoNe, <L dRPAL<CD>oNe
dOLIATST®, N NP AT IC>RDC L5 AZPLRC>C<EDC DA 5o Na /Lo,

4.25 PId5¢dt.0¢ Do%eCPSbeCio e

AAMLC ALADNC PdNPYDAC PIANCSoC @RI o <PCc ot dLPYc™of <\*of, <>
Ao DI<RE0C DOBCPHECEAL 5Ne DSH>YDSBCCHILLE, LceCDSoNe Laist Ac M5 (2001
Datb/LL S, ), @ <PCEC ALDYEC SAC D o®eCDUL TSNP /L M ab < a® <R PCe o,
AANAS  DIANS0C  CaYDSHCR®ILNC  a<PCEC  <F\C  DSbDASHCCHALE Mo D bCé\ o
ba*a *</<do ALSo CnbD%o dI[dcblPo <o ALONo SNA*C <N (NNG®C*MC Jensen <L
Siber, 2004). 16-*JcDC D5BCALC®IC @ <PCEC <F\C DR H*GC P bl CdupDsbeCse/LC oCo
Q<PCEC <\ CPRo NJKET NAX >IN CbTPCot PLIbAO, <d*c*Mo® <GJo 1992
<o 2011 DSoDIDPLC DIANKC  DOoWSSHCCHILIAC TPEgoDC DIC (A5 >H%/L<oN
DI<*LAS, <lonDPNcC DI<E, DIt <ondPNES) <o <MPENPoIAS DISWKC, <SGJCLse
AP AT NS, @ <PCDSHECTEALIE SADSoNE PRS2 KA TGP (Sei-*JoGeeC>0)
< (boaNIE PLdcnosdc CAYPC B, borealis) NNGB>CHSHECT®ILLC SCCESo™ Mg AL JGoo </
oD . ALSh CLedd Ac*NC <SAC D5dord<c D5®CP/Losl, CdYDILM.C <C>P% Ac*LE
DoBCPND] DIANRIC DAADY® ASINo® AICOLDYIC DALY CAD>TI, (NNGeC e J,
Lawson, ASbocnesaN<PdS, pers. comm.). DI<IN<C A*NNo*MC N oSbPCH>RR>C D HeCP>_>JSo ¢
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<L D%dbCio* Mot (NNS®CNC Vanderlaan <> Taggart, 2007). <NSa.5®J% IPcP>N<IP*a Sob
Sb.oNM ALLADobL*¢ CL*a @ <PCc™o¢ dLDYc™0¢ <9\ 0t ARC>o*L.oS A¢ *Gabdt <+ g®
Db D>TIhN=5d DOPZDGNIAQ SbCCia™ Mo <> DP/o<ICD>ILa™M g NMAa™NC CdyDrLC
oa%Jo JWG\oob LD, DIAN<0C  DOBCHALIC  DSbDZDUMMOPNDRC  ARNM DN
Do®C>ILY s D5 DLIAC  PALDNMBICLC  SbbAN®C NP ac D Mo Mo DR o<
DA <lobCia™ M ot DOBCDLN DY o, CA*da.o 04 /Lo <\OT T,
D5%CD>rLI0a LD, Qo b ‘CA*Q L Sb>rNIP Q5o DI <RC DJC>ALM LS,
DOBCNAGTDIo G PUoUC Dbc<datNod  DIRHGC Sbol®gSl¢  DHRCPNGAD T Lo
QAP o AL Do*Lo9). (Lo  Don<darC>est  AALSCDYea > ARC>o™L.ot
LA™ DIKRLC DI AMGDCo*C AL'o <o MAUNDSbC® Lo *o®
DSED>/DHCLLC D HC>ALLC

426 SboltLJNC

DL o< I<lom <IN, <IMAC D5dG®IAGT ALTDCAC PLIAC SboLoeCiYLoC M P%e<<IPLLLSe>C
CAL*LC 1900 <SQUAC SPN<ot NPDLI oS (NNSGCNC Harvell Ac*M“, 1999). LcCP><oNe Harwood
NNGHCAT™MC (2001), CL*a 5 ARc<LoSt biro<G Ny Ho <GJ.o¢ 2000-0¢ Do ot A9
PPONPOY, 0TI LoD NP TPC>RIC M ALN<oY.0¢ DdSPCbCeYLLC CrDTD>C o
L0 Ho SANOC A a0t LN (NNG®CNC Duignan Ac M5, 1995; Kennedy, 1998).
CL%*a NPLLR <o ® Sbala I Ac*LJC ASNbSANDNS® do P Ipe<c*Lot <> AoAC
ACNSBCo™of av®<C g ALSa APNGPCDILIoC <o APeCDYLo™Mof (NNGeC e
Harvell Ac ™M=, 1999). <IALA<DOAS  Sbol®dC SIAPAC JADSCDAYSLC CnbT PLdsoc
oacPoC <PCI*Mob dowod, ANPo®, ANPST*L®Iovs <D%CP<o®, <o dOvN>o* Mo
<PCIAS e \PAPDRLIo®, AP/ LDNob oao® dU\Do Mot <H5 PalbLcPS A NDYa
DI<<o® (NNGeC*NC Measures <L > Olson, 1999; Measures, 2002b, a; Measures Ac_*M“_>, 2004).
CADIDCAC SAX DLC N/ Nede SboLdNo® Pa.CRa PN DR HAGE K Db/ ¢
AP DB M QST DN QI TR JADDCDYTQ o SboLa®DoC  SIAPT®
AN o< <IN ®l L do® PR S SholLatlor SdAPa® ACbc<lo®do® (NNG®C*NC Harvell
Ac ™M, 1999; Marcogliese <HL_> Pietrock, 2011).

baCl, SbPPL<NPNBbAC  ACTH*NNAbNe>E  ANNSb®Io? Sbotl*aDg® “dAP*o® Aof
D5dSPC< Dg® CADTD>C>.0¢ >AN O DLYoC PY<do CL%a Don<arCP<st Ac ACSHSe>S,

4.2.7 aULA/LBCCSa*MC o05d% ASboc/PPNo

DBCPDHCITE NarlsC  AhPPNC <o o< DSPRCDQHCTRC PR _5eg<
LoEPCPBCTIC  a<PC™ot Q¥ oC  gLACS U®  oc<iot (LNCPN0Y) ALY o,
oAU, ADCTPCOILAYTONE, <o D5dSbeCANe oo PNPLoslc a<PCet  <S4\C.
Ao, a<PCEC <SAC old*odL U™, <RcSbeCsDe Pcao <L oSPeNe/D>Pea Soe,
AD<adIC PO PP ACHLSDCTRE <L DPLA%QP*a o™ a_5aSe//LSheCsede  (NNGeCe
Reeves Ac ™M, 1998; Clapham Ac ™M, 1999. PY<oc, CALAH PN HDY, <KNan2>®
DPPLDNPa o™ SboNP o LACDZLSbECLMLC ARCPo*M o <MPof  DSbPZSbeCHeIND>LC
DRR2GFC PRAALDSHCYLLC <tnc<o® AcCAbDN<Lo™ o Sb>AN®CDada® NP >IC
Ac*Mgd oost/ldo® <H> oléWldob oc<S.ot Asboe/DNot (NNG®CNC Agler Ac ™M, 1990).
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Tw L @<PCeb <54\ SbDpLD>c DSeIr D5galLsb “Lb beNd< g ¢ (oa P d*a*LJseD%) 2009~
asacPMO%  gULACDILIOT Do Lo®, (NNG®eC*Nc  Banvile, 2010) <>  <MANvo®
DarebeCPR®/LLhHCC®I®  TLADATDTGPC>YLYo? NAC <G CAPULDoTe.  dd*o™Meo®
QGJAC 1979 <o 2008, 11 -JcPD™IC a<PCEC <U\C gULADAGTS oD oD <IdInb >
AL*Meg DSHD/DALIC.  (NNGCHNC Benjamins Ac_*M, DNLPNNJBIAGD). a<PCee <SS <+n<Ur
AMo® oLALP*Q G A ab AYASNE gLOWLYo®, CAM<c <P*MC PG RAC <A A5
MPD>OGRC>YE CoPle et <GS (SboaNDE DLIcnosIc DSb>rdS CAYDC B, acutorost) <M<
ARG S0 AN,

428 CADSTDPCACS DLIAC CPIGeABCPLeIheCig e

CADIDCAC  DLIAC  CPBIGASCDLEIHECT™ N PaPrc PPN DR HGC  ASP<TUALD>N.OC
DISE<bdC SdcTdcvd=2°aC, sb*LCAd®D 0 5*GC AMSGL ot <N *gPRYE q<PCcro® Qg
AR (DRa WA NP Cnbl*o, <o SbolMydodo b e *ULC FLDAS, (Do
Ao 0¢ CPIGEQBCPHCHILADYC CADTPCAC SANC, CADTPCAC CPIGSan DBC>SHeCio e
>c N0t PaPrcPPNLAPLC Mo (NNG®C*NC Tecsult Environnement, 2000; Lien, 2001). A5
DEONNP<5d, 2005-Jc DI, 1 b bhDe D> AoAC CPIGEAN®EIBNCH DI KJAG-HAC
AN CADTDCAC  DLEbArLo® <o CPIGraseCPLed Lo DodbseC>\*Lo o
N>eo<RCDALET CADTDCo MUASSA L 0. (NNG®C*NC SOM, 2006). Cda*Lc a~\>No®, 274,036
ADOAS AcP>c DI CPIGa N I bC>Ya® <ID><¢_SbC><5NY, 132,194-4J<5N° DI <Se<IG5bdC >c G0t
NP/Lc DI <> 73014 ASP<YAYDNT SIS Ar<eDseND>c PseDc (NNGseC e (SOM, 2006). 2008-
*JN“2d, Sbo MG P>eIcC 135,000 A OAC Ac P PseDce Cn>p>Co® D>l do
CDIGAN®IBCPALIE HR /Mo od> BPG™PAYT 5, ddo™Mo* ALSo P< BPnCT <o
by e Lo FQ*DAI <> Sbo oM Gge P> 138000 Cdo<sebCP>c DI aPR U H «<Odnl D,
ADLEI® AR 020 <Ho NAC L (NNSCHNC O'Connor Ac_*M_>, 2009). <PDCP>ILcSo™MC
QAP TeNCHALE CPIGEA®NNHCio®  ALTDPCo®  Dldob,  NPCHILcDe  <MAUNo
CADTDCo >AND®Io o0a W<l AP oONts CAM <HYAS <SHAS, CoPecn  <9%\¢
(NNGseC*C  Kraus Ac™M“, 2005; Bejder Ac ™M, 2006; Wiliams Ac ™M, 2006). Cbd<
<RI L™ ¢ L RE<IDAQ E>C <t Al J*a PPN seOC ADY Db o
AP b NP g PCP>oNe, A5 TSPENSE PG N gb, ALGsPCsb<L<bCia ™M T,
SPbbAar*ac* Mg, DRH*GC dIALA*a o™ a.  (NNG®CC Wright Ac*M >, 2011), <o
CLbd ARCP>CSECANe PO DR AcPLo™Mof DR 5g< PLJCU e AcoslC, PP<o, CnDTD>Co®
Cd*an<EIeNNRvge  ALDS  AcAGT*o™LoS CLA*oPDYO% AcA*a™c (RGeS
<LORCPILRRSC, PIQo PP, (CL°dd Ao*o0¢ SboAcDPDC PP TR MP<LeCPa<SLC
<SUANPCDSHECST*MC CrDTDCAC DLIAC

4.2.9 rPSaseIc

ArALHDC AP D¢ ACEC ALSo, /DGio <HLo CDTPCAC PLIAC o sbeC>RCH Mg, Ao Lse>c
aPIA%Q St A9 5 gSPNa® APSBNANG®, N SbR<®Ia I oa c*TDE <PCd* Mg, DI <IN<o™L®Do®,
SENLPCDILLo®,  DSOAILYod®Ng  LNeRseDNeor, <oy ALT APSY<UPLIo®.
<DSENCALLOENE SN 5%GC <K@ NNRNC <DPCHo* Mo <y MPcN®CYLyn <SbsaM*_o¢
APSQSDC AMAC APSQSE Ao ACH®>C 9T Sdch*or  <IGdo.  CALADP o< <o c
APSQSEDTHNNTHNC SHALLDPILOE, AL CLedd AL SCDSHCASQ®IC A5 5 Did>q D¢
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SIAPRIDNC (SboaND  dichlorodiphenyltrichloroethane-a Aa °C>*5Ne  DDT)  <H>  0%NADES
AP D¢ (boaNDC polychlorinated biphenyls-a. AQ °C>5>N® PCB) (NNG®C*MC Muir Ac*M, 1999;
Hobbs Ac ™M, 2001; Lebeuf, 2009). <¥*Mc D5d*@ ®I°b®DC Ac®NZAS LlSb®NC> N C DR S*G¢
Leah% P/do LclSbPCD>c™DC, Ay AD<LecNdCP><HNe AcyDALRDC (SboaNIE  polybrominated
dyphenyl ethers - @ Aa_SeC>/L“_>N® PBDE).

a<PCee <SOC Mo PLdot  oSPPYDLIMLC, CALA*T™*Mo0 > AR5 5Dsb g [>ReIC
Nrereg®, No<do <M ALTDCAS >AX, A5 SPa SLAC (boaNDe DLdcnosic Dsb>ede
Delphinapterus leucas). PP<lo-, NS AP5a D¢ ACSHSHECHILLE ¢ N1 a<PCc o <99\C osP*Meg®
(NNSseC*NC  Gauthier Ac ™M, 1997; Hobbs Ac ™M, 2001). ACbSo™C _o%D*a AcAC
SPC_PPINAGT PCB- oGy <Ly D5d%a.%D¢< SdAP/DNC AChA U HNe <IN o, No<lo
LA OAC AMEEENDNONE,  ARCDORIND® SO owCILbCo™ e L NCNSbeCio™ Mo
(NNGC*NC Aguilar, Borrel, 1994; Hobbs Ac ™M, 2001). Hobbs Ac*M“> (2001) NNGe/Lc >SeDc
P cRcPLo™Mo® 0WAYIED SPCIPPRLAC <H 5 D5da ®DcC SIAI®/DNC a<PCc o <S4\C
Ar+«r*gOo® dGdo dd*oc™Mo® 1971 <o 1991, CALA*c™LoS AP ™I  *[gdhegc
D> on<aSoOPC AN 0 P o¢ >AR S ALTPCoS A oD HNe a<PCc™.0¢ %é\*.0°
CALAbO<®N= D, Don<arC<E NI <PDIAR DA% Codo™L ddo<® DL oS
DLY oS A AALSCDO® <5 <BINCHALI%a So* M @ <PCEC <9\ AP% ®eD5sb>cPa So™MC NIMC
SHRLLDYH®SE ADL®I oCo® AcPNe<UR®Io® D onda®Ib®dor, HLCD®, a<PCcC
LN <DL TE g I 0 Ac PN <U/Le o Ay DeAI NS Sa LS Lda® ((boa NDC
polycyclic — aromatic  hydrocarbons) Acc™o®, oASUMOLoKo® N P<lo AD*Or®
<PDATbP QD¢ Ac.

Leahse CHLo CroPeCN<stYLdo®  SbDAN®OCDILEbY LS A% vDbso* Mo <*YNo AbsbIo
LChvo (PMNONG). CLAT PY<o, APSa5tC IP7RsbShCeCeIpDDC N Lot all o sbPN* Mo,
SPI*NP>PY So M a®, SbotLMdNNReCHMo®, <H > oP*Mo® DLIAC

(NNGseC*MC Martineau Ac_*M_, 1987; Béland Ac_ ™M, 1993; Colborn Ac_*M_>, 1993). ALLnD>ND>se
APLSHDSDYA <Sbio™ M IC>NPd a5 N <PDATbPa Sosb <FRMMCONC AR5 S6DJNC, IC>NbIC
<DL oM <o ARNIMIC <PBPDAcSb (NNGPC*MC Eriksson Ac My, 2006; Couillard Ac_ >N,
2008a; Couillard Ac_™M<>, 2008b). <Dt/ ¥ o™MC CLbdd APSa D¢ Ko PP SLC JcP<
e cdao™Lot PRYYGC  AChc<d*a™M ot M DdraIheDc.  RLaC
gl o Mad, A<PITM o ALAC (Sb_oa NS pH-d°9) <L CnD¥Wo*Lo® P pe<c<o™L.oc
<PDAT P T™LC 05d*a Db NN Mo <o nrlac  ACbcrP®aSo™Mo® ~PSQ )¢
(SPIrP<e/LY*MC Schiedek Ac_*M<_>, 2007).

4210 APSQ®DC SISAPAC oRPL®IC Apio/LuLbIC
APbeCSbeCSa e

CADSTDCAS  >ANC  0aSKcLl  CnbSo*o,  AMAP®<cc<PLIAQ ®>C  D5gGsheCsee
ARCDCONG AR5 ®DC SISAPAC  0RDPLAC  APbc bDHHCCSa>M o (NNSG®CHPC  Harvell
AP, 1999). IP>LdC 2008-UNSod,  APSa I SPASPAC  APSILRIL®IC  oRPLAC
QPLebe IS DSLC AP b ANe, I>< 58I >CCoPcDSe/LLC, CPoSbseIre B Lo 600
PCMCAR SAC 5AGT CAbLT, ANCHP®IC IMALNLAY oS >ANOC DSISPCDoSe 12-
“Pg Do Paosliob <L [PrgehlLA*g® Nbbdc™o® (SboaNDE PLYcnoslc CALDIS
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Phocoena phocoena), 12-UN*NPRGSbCC®Ia® afNSod Lo CPAN*gSbeCseIre N*<sg®
DSdSPCP>PLDoNe,. (NNGeCYNC L. Measures, ASboOcnsN<PdS, unpubl. data; S. Lair, Université
de Montréal, unpubl. data). dP><'NCDo*L Yy ARCDD®D®  (SbohaNDc CAYDRI®
Alexandrium tamarense-o0¢), Cd°~\D¥CIC SPYULTLM o SIAPAC ofPL*IC ACSHA>Q PLIC
ALALT NA%C 5AneP<. CLea oL APA% AP®NCNCSgSLE gPIC DSd*a D™
(SboaNDe CALD~S® saxitoxin-T®) NRCPcSbeCseDse NbcseC®Ire oPdc
ADRG <L <PNCP>bCCio, D50 <SCP>N*a Ao a<PCc® ALY <L\ ACPP®
QoD PBI®  paSe/LI% CONT (Tadoussac-l) PWoCN*LUC ID<obd oI >SN 5
A QL D50 @ sbso*La® Sb>AN®CHUI ShDALDc DI ACShSa™NC oPSHNIRPaPC>AC
KoY CoPgGoC>Nse ShbHaNDC, NIMMD>CASHSoSIC DSISPCho>Mof.  (NNG®C>/LIC S. Lair,
Université de Montréal, pers. comm.). AD>ZDD®NJC CL*a NP P> bCCio™L ASCIPNDI®
Ao SbDYSoSI/Pa<<LbiH<Sod I ADLPdS 2008-c P, SR PCHIL Do A<
>a So*L.oC <L ACbP*G /L H<bA%a oM 0 Cn.D>b g ™M ALAC “dc_JC, APA>LI o™ M*a®
AdrAof oLt CINDYODoC  SIAPI O APSYQUL®IoC (NNG®CHC M.  Starr,
ASb NSRS, unpubl. data). CAPDSTDCAS >AM APPL*QSLC CLbdo™L oPS HcPCH>RIa,
on>TJe, D5d*@ DD bC>cANP on b CPNRcdo*M*g? D>LIAC. o0a Rl
Da/Recdo® Jo Lo CALA®G*M0C  APn<cc<NC  LSdJ%asosde  ADZnYDYoC
N RCPcPa D¢ A AAPCSTOND>DCC a0t AL A A% g™ o¢ SIAPAC CdeN\D*CD¢
APP*aSo™Mo® <L AcCnbPbbeoDdA*an Ho CLea Pon<darCPYot 54\ o <LLCPS,
ACSbST*MC D5d*a IC SIAPAC CdPLD>*NCIC AP/ UL ®IC, A SPCOC®N 5N /NLP®IL“ 5NY,
ArAPb /LI D®ANG,  ID<Ob/NCPNQ STC ot M ATONDSHCHNe  aoDA*ash
NPILANLo c DeC Mg (NNG®eC*"C M.  Starr, ASbocnedc  CnPDSTPCon/bdeo,
SOD>rAL NN AT A<JZL*NCD0).

5. dPcCPo™fc

51 JSLnYPC

DGLSH™>C [ <P CPoM™ot  <alPNo®  ANNSTSIC  DReXNPLos  AovoS
~Na YDPLLov G c Ncno™oo*Gc D> >N <o PCPNC ba CP>< ALsdN*M*o NRCP>da c
A ge<c<do™ M .o¢ a<PCc*c S DR g < A gselecPCP>os I Lo Dyse
Cd-D>sbeCio™Mo® ba (T ALSdNMSPDNo.

52 Acn<dYUPdGot/LoNS AcSeCPILEONG PR H2GC L2a I
ANcnQJcseIC

drANYo®  AcnP<LEbe®d® Mg e<-c<INCPCACLo™™of  a<PCEC  <\¢  CLd<
Sb.oACDTPNC DG Db PN M50 ¢ a<PCa® PO\ a®, AbLC>RcPNNILNR<,
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521
\>eo B CD>ILo
00 NITPcL o A>o<IeC>/Lo™ ¢

a<PCc® dLPYc® %\ Lclsio® NNGHC>cP>D™ NNSbSdN*M ot Acbb*onyDNo¢ (BPAJY .0
ANPNC® 1, bNLAKS0f 00 NATPCAC g DPNNbhCio* M of o LoG®eC>/LIo® Dldo® <o
AP®Io®  (boaNDE  aAQ®C>IL oNe  CITES-dY),  NNGPNDHCLC oo DlSo®
Pa DR aDPCPa o™ Mo INNNHCoC. P/<do, CM TP oadc® A ™ <t <o
Ao AN AcHDo*Mob a<PCeC I\ Lcliot CTES-dNJS, <o CALACH™®of Ac
PaDycPPNNGe  oDPNNDAUDC  a<PCco®  dLbYycro®  <\*o®  oSPo®.  oa N<Scll
< Rro o C bl'Patd® RPN N >So™ e Pa DYcP>PNNG® <R <PNbBCT ™,
N>R 2®  a<PCco® \vo®, CAMI] A0RNNA"QT ot IRraw<bb LN oM
dIPOTPo <o PabycDPNENDoslc Lo deCD>AY Ho <A Do.  Cdd  oad<
AUSNCDMOC KR®NCPoT®  APK®NCNLI® 0o Nl <<Ro<ioc ¢ blYa d* o
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