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<A>cPos1C <SadN CLo™M AML=a® ALAT NPC S0 [DPrEUPLE™]

Ac™L A: PL¥a® DADLYNL® Lo b>MPeC Loa boAc* LS oo

1. bEAY>NYJIN

NP CC A (AP NPCSC AS), CAYD>AUP-5NE S ALY ‘DI ABOAS AoLA<K®NE NadsdN* M=,
Q¥R CHE (oo DIN<ILLC NPLoN® <HJ*<P<lo- de’>a*La CH><*L A*L=a® ALAL oS <I'L>
>PP>FC*D< >d<da ALA* Cn>*LoS ALAC (Scott <I'L_> Scott 1988). NLLE B>LYAS ClLbdao B>LYGe ©
Ac®dPbN Do Anarhichas CLaT>CP>< 5><1J<ALC ba. CP>< AL* o <A-J*<¢<lo >R 50-C o-<Id D¢
N*C S A< (Anarhihas denticulatus), C*\—< NP C S A (Anarhichas minon) <L A*L>a.® ALAT
N*C S A< (Anarhichas lupus) ClLo A*L*a® ALA*Lo <'L_> DPD>*C*D< ALALo (Barsukov 1959;
Templeman 1985, 1986b), <'L_> <c_*b>< AL*a- Nt C S A< (Anarhihas orientalis) CLo- >PD>*C*D<
ALA*La (Houston <L McAllister 1990). /&< A*LAS BLIAC P<HL*PLDCI>1>C C><a <IMJ<IC

ba*a ®</<o A*Lea® ALA™Lo (Barsukov 1959; Baranenkova A<IS <>« 1960) A%r>NNE >%5d<lo

baa *</<o <L >*d<o A*a *</<lo <IdP<D*, (Moller <L Rtz 1999; Stransky 2001), <A<

b My NI oD% ba CP>< AL =a. A% *LC <P Ac*La (A*L=a® ALA o <L C%*Nc¢
N*C S AS) bPa P beac P>SLC CALH<I< LY <A< b 5N <o ala *CP<EHNE bP=a Pt <S>
ba C>< AL* 0 CP> <o ba*a*Lo <dPD< Ac *Lo- CALACD>*M<D< (Mdller <L_> Ritz 1999).
D>atbD>UPLIC A5 CYat AMa ™o <P >*LC o%/L*LC 100 D>ILA>o-W<I€ <IDGCc >*Do
<QGJa. CLT* AP BLYAS NPBNPLALC CP> o™ <IF<Ie*bAS AL 0%, Pr<lo- CP><a- %Mo 5<ILC (A*Lea®
ALAT NPCSCAS) Do ACHAYaN® (CHheC <L <IJ*</<lo- NPC S AS).

d=b <L_> N*HAY (Kulka <L_> DeBlois, 1996) a.sa A%Zc B> P<I-L*LAo < Ctd<d A*LAS DLIAS

baa ®</<do H<> AMPbc 5S-G 5o NS, av®resN® <L a®h 5% (<D <L IJP<P <o H<aé
A5 0> S0 Lo € (bl a>oPN>PLLO<I* DNt IDGC>*Do GJa) CP>o™ PP <P<lot H<¢

D> <?<IC A%b g <> AcT* b= (o <NP*L C: CEN>NEPIN 1), <HJ*<P*Lo P>l CLbd<1 CLT® AMAC
D>LYAS CALUPLSC Clo PP*C < APGN*La. BD>rad<ISa51¢ b>ra  <IPNC PdrP<t ASboLA< MDY a So-*Lo
<L AMGoCDo Ui WAS. 56+ ABCCA~a Ao <t J*</<do <L C*< NP C S o, Pr<lo

bl a D> thLAD>< 5Nt Mo C> <o H<¢* D>I<I<IC AL o€ CB>oL ¢ <D<
AbHULATAD Y S *Lo <A D*PLoLo. Clea a sa A% <ID*C>< >*D% <d*D*’/Lo>La

PILH DA o 5P <<lot Pre™La® P<IL*PLANYSC Crd<d LP* NPC S AS BLYAC, AMea® ALAT NPC S AC
<LAPCD>PLNY CAPI<E L5P DL AL ™M 0 bNLI<I5=5N° IMA<ISe L Atbeolo BSd<d<lo b<c
>5d*<¢<IC AL*Lo (Kulka <I'L_> DeBlois 1996). A*L=a® ALAT NtC S AS C><aLide< ANoLo
A*Go Do Lo KA. HE, Pdr<s AbLA<A> Y So Lo, b*M*D<lo- <N (McRuer A<IE <II>< 2000) <L_>
A*Go* Do o LAc/3<d Ao (Nelson <I'L_> Ross 1992).

NEC S A AYND> GG CP>a AbCHL>C A% HLAL*NC>Yat <IdP<DI (Smidt 1981; Méller <L_> Ratz
1999), PP<o- As<lo ba CP>< ALM =g~ AYD>BC*/LM> A5 b/>NY>5NE. d=b (Kulka, 1986)
D>atb>%YL >LE A 5BY>NYD>a*NC B> =g CAI AMAC DLIAC ba CD>< AL =g-<DF,
B> D> >N <GICLE>Ne <ID*NLNE 1980-S, ALNP<H#DAC 1,000 B>SILA=-¥<IE CAbda *LE A*LAa®
>LYa* (bNC>PLoNE) AP CINE <M A oLAL N ABoLAIPNC>Yo? <ot BLYo®. ALNP<5®DAS
<M CHC QL AMa® ALAT MPCSc AS AS5*C>NC pa I<I*C> >LC <L CL L™

<L J*<P <o NFC S A DatbeD>UPLI>C APC o >0 G CD> 5N°. DNS>LINPRAS /<L *NC> oo NPC>C
>da ™l d-b <L N<5* (Kulka <L DeBlois, 1996) <L P<h= <L db (Simpson <L Kulka, 2002)
D>l ALWUDAan <Iba* g bNb/>NPL- 5N AbLA®Ne® A% 5 C>NC>BCoo- Mg N*CS AC
>3 Y Co 200 LACAS CP <o 56<c_* D>9d*</<IC AB*La <5 AT bA<,

B P b * NN A% IS A®b LA ADHAS (A™b e S BLYAS) Pa >y >PNNAS ALoCDC <N oo
B<aE <AL <O, APIESC®NLNE 1990-S, AJLeHNE Pay Lo AYD>*LPa Do BLYc*

A A<Sa*N>c B> CHC <L A*Lea® ALATT NPCSC AS AYD>a AJLPLec B%>C PNG*N5M-1990-
Ay Gy <IMC AaC>Ya cGr5 5Nt oCHNE AbOLAIPNC> Y0 A oLAI® NS, CALA H<I®N,
B>l 5N AboOLAL®DE @ sa A% D*LC av*CP>rAot CAda™L Ao AD>BC Do IMda*c a Lt HNe
A AbECB>Sa g Ava>NBNCD> 5N Pab>yD>GAo5 1 Pa NS, Coa b>py>aL

L AL LI B ad<PNE bR >NP o o NPCSC AS <M A<D A M 2o =a-C bN*LI<i55Ne
(Templeman 1986a; Kulka <"L DeBlois 1996; Simpson <L Kulka 2002).
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<A>cPos1C <SadN CLo™M AML=a® ALAT NPC S0 [DPrEUPLE™]

d=b <L N<5* (Kulka <L_> DeBlois, 1996) <*L_> #*<5* <I"L_> d=b (Simpson <I'L> Kulka, 2002) %>t >LC
<Llbei b b aPtbra BSa oot b>ra P NSNS b CoNt b>raldNoNe aocNPNe (M do*e
D>ILA>a 1) Ctda LS Ao BLYo® AP<IS5N® PUREPNLNS 1970-C <L AP<Ie®NLE 1980-<,
CLbd<d CLT* A*AC BLYAS ALUBECHL NN <Prb=c_ 5 P a Pt <e55N* <ID*NLMS 1980- 1990-€,
bo oD ALUNYSC A5G PLa Nt a 5a Po*C. CL < bPa Pt beo S M A<ia>C
ACP><Prdb>Ce P>SLC alDAacL® bereaPtbeoSa o A< s0 o IS AD*La < DLIAT C><o
H<oE e PSP<LP<IC AL Mo C> <o J*<P<lo (<D< A AB>Ya So Lo,

2001-T, <J*<P<lo- <L> TS NPCSC AT D>PA*C> >LC bNLAGE o boA SL>LC
D>on<da®*Dl oG C> M€ ¥N< ba CI (COSEWIC) > o>a<la ™Dl oo <L A=a® ALAT N*CSc AC
BANFECD> >SS BLIAS AL 5ea * DI S>>0 (COSEWIC 2000; COSEWIC 2001a,b). CL® AMA<
NPC S AS BLIAC ASS?D>NY> B>*<E NNGPLY® 1-T >dao SLVAC FPha I Do Ll J (SARA)
CA%Lo Lelb>< CALYGSACB>LC Yo 2003-T. boAc*Lo*Ne CLTL® A*LAC NPC S AT DLIAS
B>ANPCDbror—c >SLC bNLLAGE o boA—L M C Do <da® Dl o GPC> oM o-WNE ba CI (COSEWIC)
2012-T. CALYLLH<*NSI ACH>*>% b>adNe <IMdo*NC o3 <<= *Ma*, bNLAGEa*
boACLC >on<da® Dl oG C>o*C o-NNE ba CI (COSEWIC) <IDdr NS CLA oL®
AcA<INCarl<®DE ASG LMt IR PLa Nt (COSEWIC 2012a,b,c). CALALLS, B>dNJa B>LYAS Sdbha ® <D
LeL*PNJ (SARA), boAc*La>c Cd<d <J*</<lo- <IL> CHheC NFC S A A5G P> ©
2UCBDAan<biT o <> boA Lo Crd<d A*Lea® ALALT NPC S AS ASG D> egeC DLNC
AlL>a DM eg gt CLAI<I BLYAC N>NYDALLC BdNJa <TreH<I<OM N <A D*PL>*DC >R 50-C
oacbU>Yo Lcle<JPLVa®.

Cea NNGPLYIN AcndCP>>LS CAL® G*PP<I*C>¢LNJ 2008-T >blLle<3rLic® Ldao

DY <SG TN A <P oo™l <TU*<P<lo N*C—c*.0° (Anarhihas denticulatus) <" C %<
N*C"c*0° (Anarhichas minor), <4 <W>c PoI° <aJNLdo*L A*a ® ALAYT N*C—c *o° (Anarhichas
Jupus) ba CT~. DL 5P B>ALEC bN*ASCIPLIC Dl S, 0%<-cd¥g-5a-*< NPC S A< BLYA® CAL®
D>B>C>LC 2008-T Dbclle<rlio Ddao o%U<-cD>Jad= oM Acn<PNEva <L > <I>c Yo °
<SaJNo A APLNSI>PC>LC Acn<I%d¥=a Q<L LE,

CB>2*L*b % DN>LINPMAS a.gyD>ia *>C 2008 >bLLe<IUrlLio P>dao o%U<c>J=ad-HNe
Acnl<PN*ho Cd<l AYDYa *DNE >R BLYAC SdPha *DI <D< Ll d*o- <IND>SA <,

1.1 BL¥o® DABPLYNA® <L bP>APeC Loa boAc Lo M o®

BL¥o* DABLYNEAS: Q4 J*<Pdo N*CeSC A

CAYP>JNC OACA*PS: QJ*<P<do NFCSC AL, o<1 NPC S A, <IN 5D o<
NPCSCAS, DTES AbE

b>ra.dd®Na® CAJSCP>VL: Anarhichas denticulatus

boAC*Lo*PS: D> 5n<da ®Dl D¢ (LYAS d*ha * MO LL™>NJ [SARA]
NNGePLYE 1)

ARNLY>N® DELANCHo*L.oC: CL*d< PLYAS ALY D>SLC <tA<ILb b ap<sc® DN CLEP

A A<doo™reo <L < Peica* o <ID*NoNE 1980-C. CLdo™L
PJec50¢ de© A5G PP Db o< B>ED%, Pr<lo Clo<o
2002-T TPILL <M< >SLC CL4PE <I*MNo->< <L >
A<, CLAd<I CALAPLSLC <PpeH<I< oMo
0°J5<e<dalC AcniCP>Y¥oS, Ab/>Nore
<AD*CPYA LB NCH>VE ALSNCD>*b>o- b Cdore CLbd<I AYP>yE
A 5P CB>BB>NN=LNCE. CLA< Loa GC® <M APtbegSo- <

bV PC> >SLC, DLYAS Ao <*<?*DLABLC bSPa > 5N*
A>T *D> 5N AP<ICGCPNLNE B> ad<I® NS

B>ra AP C> D> o€ CP><o 1970-"c. ALYLH<HN 5
CLANJE b/ PtbogrL 5Nt Mg AoULAIDS Clo
NP>LYD> o, 0™ <<-c<N*&5*1C Ao PrecrLDAan<IbLC
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<> ol <SadN CL*do™L AM=a® ALATT

ba.CI' CALACo*<:
boAc*Lcir T C
Ac®d/n b CcP>*/LY  C:

BL¥o* DABLYNELS: C*he< N*C e AS

CAYP>JNC OAC A PS:
b>rald®Na® CAJSCBIrL:
boAC Lol <:

ANNCLYD> Y D6LANCP>o*L.oc:

ba CI' CALACe <
boAC LT P C
Ac®d/n b Ce DLy <:

N*Cese* 0 [DEUPLL®]

ADBS*CP>BP>No o AboLAL® N ANST ALY o~ CL*da.o
CALAAYo " o< (COSEWIC 2012a).
DP>*C*D< ALAM o, <"J<o- A*L=a® ALA .o

DELANCHC B> Hn<la *DF 5o o< LA 2001-T. boAc*Lo*<
B>ANECP b * NN <HLo ana ACH> LN odAN 2012-T.

C*heC NPC S AS, C*NLEPD A OAS, DI A OAC
Anarhichas minor

D> 5n<da ®DlM D¢ (BLYAC d*ha *DIMD LL>NJ [SARA]
NNG*PLIE 1)

CL*d< BLYAS ALY D>SLC <A< P ap<sc<d-oNt C><o
PURE*NLNE 1970-C NPa /<S> =g PN*"C-1990-, Pr<lo
CAL*LoC ACMJC 5 <<Weg*/LIC Clo ba C>< NPBLY 0.
ClL*a anaA®CPPL L CLP* o AP <o A< C
<L av®C><*D% @ v C>I*. CLAd<] I APbegSo->MC
<LpeSALOMLNE bGP R *C AB o< AbLA<®NE CAda o
SdRPENINE ACPYD> <D A5 Clo< Cltdao DLYa*, Ac Y>> 5Ne
<D*CPIy>* D 3 <-<dalS Acn<PN*ha AbZ>NoNC
<D*CP>Y > D AV NC>NLNE, CLid< Lea. GC*

M APPboa S bY*PC>*LC, DLYAS A <B<P*b 5% NNE

SdU a1 I I>o >N AP<Le® NS b>da<®NE
b>ra < NN (COSEWIC 2012Db).

D>P>*C*D< ALAM o, <tJ<lo- A*L=a® ALALo

DELANCE B> Hn<la* Dl 5o o< LA 2001-T. boAc—*La <
B>ANECD b * NN <o aHa ACPH> LN oAAN 2012-T

BL¥o* DABLYNRS: A*Lea® ALATT N*Ce c AC

CAYP>JNC OACA P<:
b>rald*Ng® CAJ*CP>IrL:
boAc*Lo M

ANNCLYD>Y® D6LANCP>o*L.oc:

ba.CI' CALAc o l<:
boAc*Lcier T C

A*L=a® ALAT NPCScC AS, SIANP<IES NPCSC AS, BT EC ABHAS
Anarhichas lupus

LA AALHCE (BLYAS Sdhha *DMeD< LUl NJ [SARA]
NNGePLYE 1)

CL* < BLIAS <<= 5N bPea Pt bea >SLC CLYP M
AP0 e Qs e <t CoMPao NPDLYcL< 5 e C><LE
1980-*M~a- NP M PNGSa-*—-1990-5, Abr/B>N>>NC
Ac®dnYD> >*DC W< H6%<aN® AL =o€ bara *LC <L
<QIC B< . CALM o€ <MAPP < <IPL*D <M Ao e <L
Q< CM g, CLA<UNONE Lo GC® M APtbeg-Sa-*MC

bYM P PCP>2C, BLIAC ASGLALC << HNE <M A<iso* e
<IN AP<IGCia g 1980-C. Il da-*1C

A APPbeoSa P AbY*CD>YLDAan < bPeaPNC>ILo o
Pa DY D>GA A 5N AoLAI®NE, CAMI<D AP DE NPC S ~o®
Ab 5P CBB/>NYet. ACDAQFILMLE b o

bl P <o o A "C Pdr<d AboLAEAD>Yea S Lo
<L D<o AMGo*Da>LC LAS, LG, C<o
Acsdny> D>* Do bl a>o > *ILLC A d*DC
CL*da*Le av*CP><D®* baa *Lo <L <tJ<lo (COSEWIC
2012¢).

>PD>*C*D< ALALo, <*J<o A*L*a® ALAo
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Ac*d/nbCcP*/LY*

2018

DELANC® <I>AD% AL SC>YE oAAn 2000-T.

b oA o M BANFTCP b NN <o ana ARCP>LN®

oAAN 2012-T.

NNGPLY® 1 CPao <IrBo D Le /<L®Nno®, 550 <CHM o, o'ca ‘o *’/D>PN*LoC, ANo*Lo< <Lo
AB*LC boA“ Dot CL0 L AL o BLY S NFC S = o°. CP>>*Utb=o-* DV>LINPKAS a gy P>d=a #>C
D>da.o 2008 >blle<rLio Pda g o3 <<-cP>J=gd- 5N Acn<PN*ho <L <> “No-51< <SaJNo
Cd<d AYD>¥=a DN D>da *L BLYAS Sd*\a * DI <D< Ll d*o- <NcD>4>T<.

NNGPLY® 1. Cafrae/Dorc AYDYn<bentD BPLoPC Ac'dPn<cd*C* o DG LoN®

AI*<P LT D0, CHhe< AL A*La™ ALATT N*Cse0C. ao-“NF< BHBCHYC Chao diJ° NNGPLYC
a.o7Pv-a®>C, Qd'pod<olMoo € diJ° NNSYLYS, NNPA.oT BbB>rYP>*b oD CPa.o- ‘d.J° NNG*PLYC
a.o7P>¥-alC, NNPA.cT* >bB>CPVo.

AY>Ya<benD® BLo® < J*<P<o N*Csc A C*h < N*CSCAS A*Lea® ALAT N*CeSc AS
AcsdrnyD>cB*Doc
D6Lve
P<AL* N 1980-84 — <Ao< bNLI<ILAS 1980-84 — bNLI<iLAS C><o 1980-84 — <I"d H><I< S 5o ME
<“JIC baa®<¢<lo (NE) 6<¢ T | <J<C baa*</<o (NE) CRaDE qJ*<r<lo
<L e<O<r S <L <D<l N*CSC AS Acbtba 5Nt
AbSLALAD>Ya S Lo <> A%bLALD>Ya * Do <L > bNLY<HAS C—o B*d <<l
A%b*eg, QL 5ECP>* A g, >d<do C><o H< PSP<I<IC AD 0,
QoYU SN QU*<P<IC D>d*<P<IC ba~a *Lo <L AMGo* Do g MAS, 56
bata o <L <IJ*</<IC D>dr<A<IC Ao o H<E > <L C><o Pdy
ALa o PA o o B5<¢ < D>d*</<IC Ao (Grand A%bLALAD>Ya S Lo <>
>5d<¢<IC Ab*Lo <L Clo Banks). <-L_><CP>% I A eo,
SAnND aa®N\ o, ao7B>y¥anosnN®
AC5><daN® A Go*DoLo AMGT* Do o NAS 56 <L | 1995-2003 — q ¢t C> <O
NAS, 56 <L ACH <A Nt Pdh A oLA<AD> Yo S Lo, QRO <L > <P A< (<
Y/l AboLALAD> Y ‘o Lo . <L C QFHU%PC QJe</<1C
1995-2003 ~ ax®C>r® 1995-2003 - @ ¥*C><D® Ao B>AN*C>YC
ax*CPoo <o bNLidoo™ e QV*CD>¥® <L bNtLo e NPB>LYNT, P<IL®*/Lo < CD><o
BN B<C TLo E<OTT | <l BILC IMdoMe B<c Do </ <o H<e= B>gP<I<IC
AL Lt a2 QLo << Ao, /I
A%bLALOD>Ya S Lo 12 AbLALAD>Ya S Lo <>
2004-2012 — <I AP*brg-So-*< AMGo* Do Lo NAS, 56
bNLV<IBAC <L av®C><*D 2004-2012 — <IF#P*beo-Sa-*N< D& 5o CALNAa o= 0C. 1
A v*CPNE, CLAGBN av*CDro BN SAC <> a *C><eOF | 2
b>ra /]t C> P> Do? o< av*CP>YS, CLAGbBN av*C>ro
Lo <O (NL) AL =034 BRI B>* D 5<e | 2004-2012 - AMAP*boSc->M<
<o <D< (NL) AL Moo 34 BN-LY<IBAS <L > a¥*C><* Dl
A ¥*CP>YE, CLAGBN® a¥*CD Ao
B>ra At C> > Do H<i >
<> <D< (NL) AL e 34
S5 e L ASAEDE B BC oo e <LASAEDE 5 BT e L™ 5™ BEC oo P,
BEAYDNE ANLCSCDALo oS5 | bD>AYD>C A= DM g e
A LC*C>rLo oC5 HMBECHDINE bI>AYI>NC
AL C*C>PLo™ o5
B>A>NE H<<e<o > oC
P 5 Alee<d®N- N5
<L ALAMT AIGHE
<Rt < 5Ne
D> << b Coo-LoC.7
>asor>N b<=¢* (NL) — CdrD>Lisa®a><ont | s<c= (NL) - H<¢= (NL) -
CP<o 2 NP5 5°Cocca’ocT8 | Codrblica®™D>eont Cheo 1.5 | Cdyblico® >Nt Ch<o 1.5
NP5J5°CocaSoct.8 NP5J4.0°CocaSocl.8
<“JIC baa ®<¢<lo (NE) A*L=a®
— ALAT - NPBLob 50 ALNM -1.0 | <J<IC ba*a *<¢<lo (NE) <"J<IC ba*a *<¢<lo (NE)
NP=_5J 6 °C o ca oL, A*La® — ALAT - A*La® — ALAT -1.3 NP_>J
Cd7>Liso*h>< 5N C><o 1 NP>Lob 50 ALNM 10.2 °C oecaoc'T,
NPoJ 2 °C ocaSoc'l.? -TNP-oJ 73 °Cotcao™, Cd7y>Uiea >N C><o 1
CayB>Lico® > 5Nt C><o 0 NP_>J 4 °C oca’oc'T.?
NPo5J2°CocaSoct.?
ANc™L H<é (NL) - d2UD>o*h® H<=¢* (NL) - H< s (NL) - A<
NP>LY* ANo-*L oS AP o Atbra L LA<IADILAC NP>LYa- 918 B>+*DNJC* (m),
DL (sp)., Q¥ CD>AT,

4
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38-1,504 >*DNJC* (m),
CD> <o 5=

> 500 >*DNdC* (m)-
1,000 >*DNJC* (m).

<MJCIC baa *<r/<o (NE) AMa®
ALAT — << <50~ NP>LYIC 840
>*DNICt (M), A Uoa

AB S0 SN o™ NP>L o
70-300 >*DNJC* (m).°

56-1,046 >*ONJC* (M),
Lda & << s 5Nk
200-750 B>*DNdC* (m).8

<'J<IC ba o *</<lo (NE)
AMea® ALAT - <<n <0
NP>LYIC

600 B>*ONJC* (M), Ao
A% 54> ¥=a SNl
NP>Lc 5o

200-530 B>*DNdC* (m).°2

Lda o H><™d<t"oN®
150-350 >*DNdC* (m).8

<"J<IC ba*a *<¢<lo (NE)
A*La® ALAT - <t<n <o
NP>LYe

500 B>*DNdC* (M), A oo
A% 5PAD>¥=a “N<Lo*L NP>LIT
< 100 >*DNdC* (m).2

A*B*LC b oA D™,

DYGee 5o A%
(CA Lo >I™I<®)
Arce<#LNSM. O

agyD>¥=a *D alMDAa®
Dbl Mo boA D C
B>rY>Yo Pr<lo <M “JoNe
bNLYIBAS P>CGra <L

\>a o C>a D>P<PFhede
B> I, <MINGAC I>Coo
>ASLIN .

D>YGA*a <o A®b™o
(CA Lo H<™J<d®)
A'c<]®/LNoNe10

aoyD>¥=a D a DA™
>%bl o boADC
B>pYD>o Pr<lo IMdc Nk
BNLIIBAS P>Cho <>
N>l ®Cova DP<hrde
B>M®IBN S, <M ENEA
PD>Gia D>ASMIN .

DYGA*Q <M A%
Arce<#LNLME 10

onad<dNore, adnNILa®hAS
Prdo DYSat, adnLetPeDe
LBy AP Do >R 50C
acGn DM -MPINAS >Goer,
CrBLY oA > A a7

> A C ao DAY C><o
15-30° P&*Lo* o, AL*Lo
AMGobN<* Do,

<A S TPIN< oo
’>Gio Ao,

1-5 L*ASPLa> o7

a vt 5N > < NGt

>ec bt adtia YD
CEr™LANAQ® > A M <L
AN LAYa Nt CLdoL.7

av®/ea DAan<dcc
><beC*Cl o
albAa N7

2. ’<'L*Nno*

2.1 oaNdeLl NPBLYB>C

NEC A (AP NPCSC A) adLBLC DL DI NPL 5N L J*</<IC NLa5N° <5 ANLS<TPeDr
ALo C><a A*L=a® ALAT, >PD>*C*D< >d<o ALAT, <> DPD>*CI< ALAM *o. >LIG© Ac®drbNNe
Anarhichas >*UL?*D o ¢<IL%*PLI<G5*LC CLP*NC ba *a *</<o <'L> A*L*a *</<lo <"J<IC A*L=a *
ALAM o, A*UAS DLYAS a LB bNMLC P<IL*Lo- T oS, AcMbea 5o Db /<L LILC C<o- <IJ<IC
AMa <P Mo AMra® ALAM o, <vJ*<P<do- MPC S AC NPYSLC ba~a *</<o A**a® ALA .o AL*Lo
<APD<, AA T, <PAT, A=LSPeT, 15> Py <P* o, <L o<y Ate<, CHhe NPFCSc A a.gy>J*aLC
ba*a*</do A*L*a® ALAM o CP><o dP<IT, <A T, <PA'Y, /A, bd™C® ALA'T, C><o- 5L~
PRI g, dNM oo PbC s, <L o<nbs e g D<o NPoJ 2 AL a® ALAT NPC S AC
aog7P>J*a'LC CP><Ro ba*a®*<Vdo A*L*a® ALATT C><*C IdP°II, JA T, <PA', PAS >, bd*C*™
ALAT, C><g- IL= W</ og, D<o SN AN, <L Ao </<lo Py *<¢*La >AAJS (Scott <L

Scott 1988).

2.2 ba*a.*</<do ba.CP>< NPP>LY 0

<L J*<I<o, TP <L AL ® ALAT NFCScC A a ayP>¥+a 'LC C><o A*L*a #</<o <J<IC A*L=a ®
ALAT CP><*LE PP*C 5 APGL*Lo- NPLME AMGo* Do Lo LA®. /<IL®/Lo*M A*L=a® ALAT N*CSc AS
NPB>L*LC >*d<do ba*a *</*LC ba CP>< AL o, NPD>LN® bA< HDG I

A AN<Pbeo5 5, <J*<P<lo NPC S AS aoyP>Yea LC CH><*LE >*LYIrc <tJ<loc PP*C_>< APGN Lo
NLo. 72°N (<o) P Co 0a < (WJ*<I<C P> C), P Co B>99*<?<IC A*Lea o <1dPD<, C><o
<QIC bata®<d<o H<¢* <L <D< AboLALA>Ya So*La (PN Lo bNLI< 5o C), C><o
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AT bAS, A*Ga*Da*La LMAC. 56 (ACHHIAI I, Ch<a bH<¢* D>I<I<IC AD >0, <L
ACHoH<UYao C><ao Pdr<d A oLA<AD>Y=a Sa*La (R=JAPLD> <L 8« PPHC>< A%*La), NLo- 42°N
(<o) <R H<ALOM oS, CHE MPCSC A aoyP>Y=aLC CP><o AMa Lo <IdPI< (HJ*</<IC

P e CP<o< ot gt Mo 72°N [<tJ<a]), <J<IC bata ®<d<lo H<¢_* <5 (<D<

A SLAAD Y So*Uo (PN*Lo bNLIG5AS), 6<é s D5 <P/<IC AD oo, C><a AT bAS,

AGo* Do WNAS, 56 <5 CP><o Pdh AboUASAD> Y Sa*La. A*L=a® ALALT NPC S AS /S P
D>5d<daeo*h>SC P<IL Lo aobth>< Nt C><o ALea o <IdPED<, < JIC bata *</<lo H<¢ =
QLo <O ABoUAAa S Lo, A*Go*Da*La NAC. HG, b<c > D>I</*LC AD*M o, ClLo ¢dr
A% LA A= S Lo, b D<lg <N, <L A*'Go*Da*La LA (Scott <L_> Scott 1988; Simpson <I‘L_>
Kulka 2002). A*Lea.® ALAT NPC S AS ACTH 5<I<AUSC AGo* Do *La NAS. [5G, Pdr<
ABOLACAD Y So Lo <L AMGo® Do o LA, C<o 5 I L9 ACH o< Ya Nt >R 50C
Cdy>LieaNt. DIoNE aoc Y C: CN>NEIN 2 NPoJ 7 o< oo P<IL*/Lo o DLIAS C> <o H<¢ >
D>5d <?<IC Ao NP_>J <O AbsLASA>Ya So-*Lar, PN*L C><om bNLLII B0 0.

2.3 >HeN*PC pa NALl P<'L*PLo*M< C><o ba*a.*</<o ba.C>< AL*I'C

>N pa WLl P<L*PLo*C a¥®P¥C ba*a®*<r Lo ba CP>< AL* >0 b>ALYD>* N € acc<coc DA™
DLYbLC. Clo baCP>< AMa® ALAT AL =g, <Do BLYAT a ¥ C a¥*C>AT NP>L<5* Do 500,000
P<<no Drro et (km?), <M< 0 Al oa W<l P<L*PLAMY L. CALLH<I* NI ALAS BLIAS
NECSCAS IECPIN M P<IL®LILC Ao *bo A*Lea® ALALT <> CALALS Ac 4> <Flbec_>* Ac™L
2aN<ALl bNLI<G5AS, A*Lea® ALALT NPC S AS bNLo*8>2C< bNHL Y5 5N Drd<lor <5 ALea Lo
<P (baa o baCP>< na B> Ple*lo) CP><o bNHLI< 55Nt CALAG™ o
AYD>a AJea P NC>>C ADoULAIPNCE 5NE Pa >y D>GA<I®NE A% LA S5N®,

2.4 ’AL*’Lo*I'C boAc<-cdo*l< CP <0 ba."a.*<F’do ba.CP>< AL 0

ALTD>Cend®dS ba CT (DFO) Acne >LC AcndCAT <GP AA SN Lelbd* M 5N b>ra <N Clo

ba CP>< A *a o ALAT. CALA®b 5><I%NLJ, AYAtNONE b>ra <o T PYUcAo® <GP D>LC DS Lo
@ NPa® AVNMJ AP C¥a So oo NPFCC A (<L AP BLYAS) ALY MLC <L PYen©
LR I>C>a N Chdao ALTD>C>nttdo (DFO) 14t D%PLYo A'NNP o <o AbLAC A<
<L AcnICBYA B NC>E ID®CP>AC, PN A<ILSADPLY< LR D> 50 <a Dl oG C> NEC S A BLIAS
APLPYDULC > da g Db 5Nk s<ac s <L <D< A D% Lo o, AbrD>NoM, <dg-e<s
bl ar Lo CALUP>LC Clo av*CP><*Il. CALAG*L.o%, Ca. NNGYLIIN Acn<Ibo<qd<Is<
H< <L <O A4 D*Lo*Lo* .

H<+é > D<IIC AL o NPoNE ¢ <D< Aol A Y Sa*l <d o *o 1977 <L 2011, B<~c_~ <L
£ <O A D*ILa g DP<ENT b>rad<®NE B> a d<IJN*C Dotbe<UPLYC Ab 5 C> oo C*dao
A*Udo BLYo NPCSC AS <ICCHDN P<L4PLILC Aba Lo ¢ <D< <L <HJ<IC bata *</ Lo H<¢ ~
ADBSLAEAD Y a ‘o Lo NP-LHJ DI/l o<+ DI </<IC AL*La, PN*L P<LSANILYMC ba CP><

AL g (Simpson <'L_ Kulka 2002; Kulka A<I® <IP>= 2004; Simpson A<I© <>+ 2012, 2013).

a¥*CP><RD® bD>ra A I CD> >FD® PR IS Acn Bt YLILE LP o asa M NL* g
av*CPD> < Do P<LALPLY M D=LAN M a v C> <D< AcdPnFCH . -J*<P™L
av*CP><*ID® AcndbBLE P> </o® <D< AboLAA>Ya ‘o™ Lo <L <Jdo
A*ata <P o H<ECs ABoLAADYa So-*La. CLT AMLAS NPCSc AS DLIYAC

agyD>¥ra B> C>Ro-L® AboLAA>Ya S Lo Py oo, A<Dt Yeo*lo

bl aPn <o *MC. CLra av*C><D%® DYGh 5> % A, DI H<¢_* >d*</<IC
AL, AMAC DLYC a ¥ <CH*C P ADC Clo AboLAAD> Y= *D< Pl Lo,
ABI>NAlre AMa® ALAT N*CScC A bNLLY<ILAS B9 <P o 5<¢_* D>J*</<IC AL M >
CP<o AB* DYGE M a <o, /DG 1o, <o LGDbo. aoN? C CdNP>NYJIN 2, 4 <L 6,
CdND>NEYS>® IPRSa- Mg /<L Lo-*MC Ado*Mo- AP<I—GC*NM< 1980-< <L 1990-<.
CL*d< bN%*A %YL LL*NIPC>D NP C S AS P<LL*YLa* o AAD D> AcndD>vo 1980-
1984, 1985-1993 <'L > 1994-2001 CI*N>NPLC b/>aPSo Mg /<LS’Lo-*"C CLP M
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oKL g (bl al>io® A LB < o Mo cot) <AL boN>o 1 /<IL*/Lo>"C
CLbd<d A NPC S A DLYAS. Coa bP*a P a*"C Clo av®C><D%® o ¢*C>{® Ac Y>>
B>AYD> >4 o€ b a P beo o o Mo ly U< C* oo <L <M A<i50*1C
MA>NCDPLo Mg CL*d<I DLYAC (Simpson <I'L_> Kulka 2002; Kulka A<I€ <I>< 2004). a.a-<NV¢ C:
Cd*\>NEPJN 3, 5 <L 7 CENBSNPALE IPSa Moot /<LL*/Lo* o N*C S AS C><*Lo*
1977-2009 (Simpson A<IE <I>< 2012). DN B> > QSGIAS, CLT L® AyarNe
aa A D>LC MAPbeo* DM e D>o oo P<IL*PLo " CASI<IL® A*LAS NPC S A BLYAS,
CLA*gbN® av*CP><* Do b>rald*C>V¥o (Simpson A<IC <I>< 2013).

<AGJUNa- CAALo AT bA< BN LS, AMAAG® NFC S Do BLYo® a oy Db Cc >nec
A<= 5NE C<o. CLEd< <tJ*<<lo NFCSCAS, IMA<IBAS A 5 Ce DL C<oL® <tJ<IC
bata®</<do H<C* AbLAKA>Y=a So-*La- AP<I—GC®NLME 1980-C. CALASL H<I*NJ, C><*L< 1986-
2005, /<LPLo >N <IMA<ILAS A 5P Ce D% <IJ<IC ba*a ®*<?*La-C N*C AS <*da-®\>S5N*

bl a P> thD>c B>LC AboLAAD> Y *D< Pl oo C> o L% b>ra A<DVl ad*C><r.
LALLM oM P<ILH Lo C o <LJ*<P* o NPCSC AT, A CINE CHheC <L A*Lea® ALAM®
NECSCAS b=artbea® L >*>C PtePeg <'J<IC baa *</ Lo H<¢é* <L (<D<

A SLACADYa So o <L <> B>P<I<IC AL o AP<5o- PNGSo-*Ma-—1980-C C>>
AP<I—GCSa=a-< 2000- (Kulka A<I® <I>< 2004; Simpson A<I® <>« 2012). CL*a. <IDc*N_>J, /<IL*’LaN<
CLT® A*LA€ BLYAS NPFCSc A bPea Do ® > >LC CAL- <<t P<IL*LbECoio Moo <ID*NHNE
1970-€ <L AP<SCia* oo 1980-C. boAc <<l PNA<TILLC Loa GC* <GISC >*Do, CLb <
P<UL*L o CHheC <L A=a® ALAT NPCSC AS IMAPP<<12< AP<IcGCoa*=a-¢ 2000-C <L >
PALP Lo QJ*<P<da NP CSc A MRS *h>c >*> CAL*Lo-< 2005- (Simpson A<IC <I>= 2012, 2013).

AM=a® ALAT® N*C S A a5 M N<® Dot G#PYLabe>C <UL %/Lo Mg CD>Ra H<¢_* D>5d*</<IC
AL o, AcPtbra5 50Dt AMAILAS A% C >>C C><o- ADMC PN, CALUc >n- 5N CLT®
AMAC DLIAT, AMLa® ALAT NPC S A A5 CD<PSC A Do AL g D </<daC H<~¢
D>5d*<P<IC AL* o, 05 5P ¢L=N® A oUA<SAD AT bNLIGLHAS, C<o- 5 IS L0 DL Cdyb><* e ©
(aoN?*L C: Ce*NP>NYIN 2, 4 <L 6).

<d oMo 1980 <L > 1984, CJ*<P<lo N*C S AT ICCFINKIL /<AL L D>*>C C><a L

A ¥*CP> <D< Qo B<¢ > P5P<I<IC ALM o av*CP>IAa >< 5 Do Aol <A Y=a So*Lo, ba*a <r*L
BH<¢ > PSPLI<IC ALM o A%oLASAD> Y *D< PreLo <L > AcT* bA<. C><*LC 1985-IC NP_>J 1993,
bl arbrac B> NP>Lo < <L A< 500 <L Lo C <<t J*<¢<lo- N*C S A< (Kulka 2004).
C><o Ad*a*M=g-—1990-C NP5 <Ado-*"<-2000-, L J*</<dg- N*C S A bN-LI< 5 >*>C C><g- DI
A LA A #D< PLLa, Pl D9IIC H<¢_ D> <I<IC AL*La <L 5 AT bA<. CALA*b <IN,
CAL*a< 2005-T oS, bb>ra o T Ao CHIE <CJ*</<loc NFCC AS /<ILbeg /LSS <ID*N5Ne

<L SAME AcSIPN R D>*CHME o ¥*C><* NN, ALY G5 PUAL—5NE b oAc<-—<lg*C
<A< T bP~aP 5N (Simpson A<IC <> 2012, 2013).

P> Lo 1986, C*hNeC NPC S A <lbé_ 5t /<AL L >ILC <o bH<c_ D>5d*</<IC AL*Lo

av*CP>YAa <500 AboLA AP a ‘o™, A S CH DA D>*>C CP> o ba*a®*</*o H<~¢>
D>5d*</<IC AL*o- A LASAD>a Sa-*Lo- <L > AcT* bA<. >da-*M~g 1985 <I'L_> 1993, L*a. GC*
B>AFC>GC DI ad*C><* D AMA<iLNLNE AP B>SLC, P<IL*YLo S bP a Pbeg*DIN® <</ 55N
A A< 50 BN SAS C<Ro- ASboUA<S DY *D< PlLo- <AL AL a ®h 5o, PYYR*NoNC
1990-¢, AC b D>Pg*D% <*A<I5* bNL¥<iL o CLdo*L C*heC NPCSc_*o® <L M>o¢> oM<
CA“ALoD>GC >*D% AcnoP>c >*Do (Kulka A<IC <> 2004). CALA*b 5><I*NJ, AP<I—*NM< 2000-<,
Bl aP T M C boAc-<o*NC PUYSALC>LC b>ra Ao T Ab S CH>IE CH< NP C S AS

M APbroc P>LC CASALaP P>*D® ad*CP><*Da av*CP>BYP>NIT AboULAIAD>Ya.* Dl (Simpson A€
<>< 2012, 2013).

LR LM 5B b oA o™ B> > C<Ro- IJ*</<lo- N*CS A ID*NM 1980-1984
<L Udo H<E e DSP<IAC AL o, A*L=a® ALAT® NPC S AS ICC* DI 5 B>*>C I %/ g 1C

Q¥ 5N ACH L < o0 5d QIR bata ® <P H< s <L <D< ABHLATAD> Y S *LC.
AcPPbogS 5a Db, AT dUEE bN®A%ILIC A*Lea® ALATT® NPC S AC PN Mo B>*>C C><o NLo 44°N
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(I, A*La*lo B*IIC AL a *<P*Lo A PUo Lo 6<* DP</LC ALY C asac > o,
<lbe® AT d MRS CP><*LE bNLY<L 5N Ch<o & <D< Aol < A a So-*Lo. ID*NoMe
PNGSo-*M<-1980-C <L > IDSoL*M o 1990-€, b P*ar*b o >LC NP>Lo->M< <L <IMA<ioo e
CLbd< L J*<P<IGDC A M AM=aP>< ALA o NPC S AS; CALA b ><I*N 5, D>*dP</<o-<D< H<¢ =
D>5d*</<IC AL*Lo- bNLY<ILAS A5GYLe D> € AP 5<% La Nt >R 50-C <M Ptbeas 5Nk (Kulka A<IC <>~
2004; Simpson A< <P>< 2012, 2013). CP><*Lo 2000-*M*oC, I*-c<I*C>*bo- P'LC bP>ra /o

A CPYg CP><*LE A*L=a® ALAT NPC S AC ID*NLME CASLo A ® Ac®d/ny><c >+
a¥*CP><* Do, CL< P<IL¥PLo*NC oA <Lp H>IKOMLNS CAYID A*La® ALAT® N*CSc AS
<ID*NoME 1980-S, Ao aa P a* NN PN oMo Mo b P*a b o5 >N® (Simpson A<IC <>«
2012, 2013).

PN bNLLIDOAS (6<é > Bd*<P<IC AL o, <o ba*a *<P*LC < AboLAAD>Ya o Lo
<o D5 o <D< AbolA< DY a So-*La), CLT® DGMo ™M <L av*Cen Il av®*C><D®
a¥*CP <M deoNe, <Id aPoNt <L <<PeoN® bALY<io S CLT L™ AMAS BLYAS b a P o DN®
sl B>HNME MA<o M C Ao >*CHM o 1980-1984 DG*Lo*L oS << >N A< e
<D*NoMe, 1995-2001 (@ <NP*L C: CNP>NYJN 8 R o ®hAS bD>radI®NCH>NS; B>b>II>NC i
(Simpson) <L d*b (Kulka) 2002 a.>a A%YCP> 5N® M A<is0 o0 boNM>o->MC). b P a P b oo
Q¥*C>RI%® a ¥*CP> A< 5N NFCSCAS aHa MY<o <Y >*>C L J* <o N*CSc AC (55
>4+NC), <AL asa AL o< Nt C><o AMra® ALAT® NPCS A (38 >4+N°) (Simpson <L Kulka
2002; Kulka A<I® 1>+ 2004). a ¥*C><D® a v C> <A< 5 5N CHhe N*CSC A bNLLI<HAS

bl aPtbrore B*>C ALNM 47 >4+Nob. Id*o-*Lg<D% b>pal<I®NC>VE a.o- NPl C: Cd*\>NtPJIN 8,
CIN>NHLE CLE <D CLT L™ av®C><D% a ¢*CP>E bl artboc >LC, C><o 1980- NPM<
AP<I=GCSaP 2000-, CL I AMA BLYAS, Pr<lo- asa e U B>*>C CLI < J*<P<lo<D< N*CSc A,
<L asa AL 5<da Nt CLd<d AL ® ALAT® NPC S AS. bNLLI<GHAS AMLa® ALAT N*C S A€ C><ac
>d*</*Lo o< P> <I<IC AL o I AP*broren2C PSP 5Lod® (e <N’*L C: Cd*N\>NYJN 8

<L <L *hAC bDraA®*NCP>YC).

o N? C: CNB>NEPINS 9, 10 <L 11 CINBNYLLC IPRSa> =0 boAc-<lo*'C av*C><D%
a¥*CPvo Do BLYe o Clo <JIC A*Lea®*<P*lo A*Lea® ALAT AULA<®NS Aba AYdSdN e
(NAFO) AT*d*La>1c 2J3K (B>ASUMN) <L 3LNO (>P<ENT <L_s B>ASLIT), C><o 1971 NPJ 2010 (>L*=LE
Simpson A<IC <>+ 2012). a5 M Y<Ia*<* b oAc-<la 0 a ¥*C><I® a ¢*CP>Ig CLA* o BLInC
Cd\>NCH>2>* >dao <TJIIC AMa®<?*Lo A*Lea® ALAT® A% 5LA<I®NE Aba AYAIN (NAFO)

AT d*Lo*Ne 2J3K. Clo av*C><*Dl, <tlbé__5* bP*aPboc B>LC av*CH><I® a v*C> C><o
PJRE®NLE 1970-C NP M PNG—So-*=1990-C CL*do™L CHhee0¢ <> AM=a® ALAT® N*CSc*oF,
<L NPLPE AP<IeGCSa>e 2000-C CLEA I <% <P<lo- NPCSc AS, Lt CP>< 5Nt <IMARtbeo-Sa>NC
Q¥*CP>RI% o V¢ CN CLA® S BLYLC, <tJ*<P<lo NFCSCAS b>pac B>*>C < e
bYearbroc >o Mot a¥*C><I® a¥*C> (> 99 >a~NC), br=ar <-c<IoN® CALNAa I AP o
76 >5\No* C><to 1977-T NP=_5J < 1 >4+N 2003-T, boAc <o PYAL LT HN NP>NHNE 11
>8NS NPME 20 >HNE Loa GCYB>*D%* IGJa. CHheC NPFCC A bPa P ba >LC AP<INE 57
>8eNE CP><o 1978-T NPNE 4 >N CP><o- 1994-T, P> 0*LJE <P >Nl NP>L >*>C 6
>heNo¢ C><o 1996-I <L_> 32 >5+No€ CP><o 2008-T. A*L=a® ALAT N*CSc AS b daPc >LC
AP<ELNE 68 >heNat C><a 1979-T NPNE 10 >8NS C><o 1994-T, Pr<lo- bI>ra P 5Nk <A<
AP DOMa>oMeg® CL® BLYAS, NP>N-NF 30 >8NS C><o 1995-T <LL_> 47 >4+NoC C><o
2007-T (Simpson A<IS <I>< 2012).

Ctda ™l Ao BLio NPCS  AS 5<¢ T <L ¢ <D< AL >0, a.g NPl <Tpe <KLLM <IMA<iHAS
<L P<L*Lo P C <RI PLo N b a > JoNE AMa® ALALT NPCSC AS, A<D C><o
B<ai e PSP <P<IC AL o (1975-2010) <LL> <IvJ<IC AM=a<P*o B< > <L <D<

A LA<EAD> Y So-*Uo (1995-2009). <A TS, <J*<P* o NPC S A Pg<® bCPeq Prbegc [>*>C
QNP a¥*C> D% @I CY® <L > <M A<ioa =56 ie, <ID*NLME CASALoNAa® Adbso
Acnv¥bt N, CLIT® bB>AYP >SS <M APtbeg-Sa-* 1 a oS NPl <I'pe H<I< ML MA<IHLAS <ML P<L%PLa> e
CAL*™Lo< 2000-T o, >Nc5HNE bbb A€ CAMLo B> D>*D% o ¥*CP><c P>*D o, <tL_> Cd*\>NSP-5NE
boAc<a™C PP L C <Id HAL LIS D>pY > > < <ID*NHME CAS Lo A< Do Moo,
CLT L%, A BLYIAC NP C S A Clo b<c> <AL ¢ <D< Al g CL® bP>pa YL A oUNHAS
oA=& */LSLC ID*NLME <o-J*DC dC IGJC (Simpson AIE <>+ 2012).
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B>ra Ao A taa td U >LC BPD>*CHDT, Pr<do AboLAI®N PP*C 5% APCA Lo C<<o Db
<tJo 59t 1oL 72°N (d<lor) Aé*a*dS A% 5P Db << P>*D%* I J*</<o N*CSc_*c*, a sa A%’ 50

< J*< Mo Pe*LC P<AL*PLo*C (Kulka A< <> 2004). ALTP>Ccn.rbd< (DFO) bbrardo™lc
D>P>*C*D< 10D PLo*La, CALYL SN ProcrLo™L, b>pa®PPLe® CAI<d CLT® AMLAS BLYAS

a g yD>rLYC CP> o <WJIC AMa *</*Lo A**a® ALAT® ABoLAI™NE Aba A746dN*< (NAFO) AD Lo
av®*CP>AT 0. ba 7> LC P ™ C < IAC AMa*</*Lo A*L*a® ALAT® AboLAI™NE

ABa A7465dN*MC (NAFO) AB o a¥*CP><*Dl 1 (AdPD< ALY o) <'Lo <JIC AMa®</*Lo A*Loa®
ALAT® A% LAK®NE Aba AYASIN T C (NAFO) AT d oL 2G <L > ALUDA=a n<Ibns >0
NP>L7D>*b0 "o AccP>NPLb oo CLdo*LE ad®*CP> <R Do av*CP>RD® a v*CP>3* CLANJC
ASGEILa NP AP YL C CL NEC S A BLIAS ID*NLME AASe-C (Simpson A<IC <> 2012. 2013; DFO
2013).

<GICL™® ALT>Cnrbd® (DFO) a A& *INS b>pa /<o (1970-2010) Pdr<t AboUATAD> Y a Sa>Lo
B>pa *PNLLE CLE I %< <o <L C*he€ NFCSC A b Lo LC D>*I<IC P ™o NP>LY M oo
Clo a¥*CP><*Dl (McRuer A< <I>< 2000; Simon A<IE <>« 2012). CLT* BL¥* ACH_5<IbCA% LN,
A5 CDNo AY>o*>ANLC ALea ®<?<lo Pdr<d A% oLA<A>¥=a So*LaS, Ac_a*dS ACHAYUL <IN Do
Clo AboLA<EAD> Y S LC P Lo <TA>a*PD> N, A%Lea® ALAT N*CSc AS a.ayB>Ya SLC
C><oclL® Asbacl o DIt d*NPAD>< <4 D%’Lo*La (McRuer A<l <>+ 2001; Simon A<IS <I><
2012). L5* ALLAD>¢* av*C>< Do bNLI<ina® ALea®™ ALAT NFCSCAS Aob*>C /dr<]

A SLAAD> Y So-*Uor, ICP>P® ba s T% (<JIC A*La ®</<lo ba.CP>< ALA o Asb_sLA<So5 <
Aba AY45N [NAFO] AT*d*Lo>L 4X) <L <IC>P® A*La T < oo (<MJ<IC A*La ®<r<lo ba. C>< ALA.o
Ab LA IS Aba AYAIN [NAFO] AT d oL 4x, Ao<IUoo SGD>=< ABM). av®C><I® a v*C>I®,
Ldo™L A*Lea® ALAT N*CcSc 2o Clo a¥*C><Ir, bl artbeo*/L-LLC CAL*NAa =Nt C>< ot
1970-€ <tAa*<® b Ptbea Nt ALea® <P Lo Pdr<d AboLA<SAD>vea So Lo (J<IC AL *</*Lo
A*Lea® ALAMT® AoULA<®NE Aa AYAIN"C [NAFO] AT d*La>L 4X,) (Simon A<IE <I>< 2012).

<QEGICLE bP>pa ot CP><o A*MGo*Do>Lo YA=C. 56 (1978-2012) b>pY>NY>LC CLT® A*LAC
N*C S AS BLYAC a ayP>i¥=a ‘o =g Clo <A*D%’LaT (McRuer A<I© <I>< 2000; Dutil A1 <>« 2011b;
Simpson A<I® <>« 2013). <J*<¢<lo N*C S AS ACHULILC, A5 C>< Do C><o >d<IC
A*Lea® <P o e H<i e <L b aLo<ILNE av*CB/>NNT Ao *lo C><o  >nsN<=
a®h*Lo. C*heC NPC S AS CdyB>A%o®h>2C, <L > ACHo*>A% 5N aoyB>iea sHNe <J<IC

baa ®</ Lo AMGo*Da*LC, CP><o AboLAA>Ya So*Lo 5< < Ao *LC P oo, <L
PO Lo Lo AIAL® a®\*Lo. CL® <J* <P o <> CHheC NPC S AS ACHN<IbL>C > <P Lo
AGo* D C. P<ILPLa> Ao ® ALAT NPCS . AS ACH o8> Clo <4 D*’Lo>Lo.

a¥*la /<Y MLC ANNG® a®ho® <L d_Fto®ha® PALYe® a ®ho? <L 5 av*CD>Yea * Do, A5
ABSLACAD Y Dot 5<E > AMa LT Py gt <L <I<IC bata *<?* o AMGo* Do LC. DG™LNC
K*PLY= g 5S A*Lea® ALALTT NPC S AC <PAIBGIMLC Chao B5d*<P*lo AMGo*Dao*LC,

Ab P C>o*\><* DN Clo 200 B>*DNICE (M) B>*DNICE ANe-bNMDAa Lo, AclyD>< 5N AC™NE

Ab_5* CPRE C<a L'Cee Atbro oS, C*heC <I'L> AM=a® ALAT N*CSc AS Cd*\>NYLC < Pel™
bN-Lobo*M oo av*C><* Do /<LLA>ILT, Al 5N Ao ® ALAT N*CSc AS aoyD>yeaLC

bt PHAS <P Do <UL av*PCCAcLeHN® ARG a ®ha . <rpe 5<I<H<d CALACAUoC CL T L®
D>LYAS CN>NYALC boDAa® <A< boAc<-—<IL*LC <oJ* Do AdbSa>¥o (Dutil A <>
2011b; Simpson A<I© <>- 2013).

NEC S AS AGH S <SGUM (YOY), e A®C>2C ALY AMa® ALAT NPC S AS, AV B>*>C C> <o

0a Nl L2d* D™ LDAS Al bebCLS IS (IYGPT) P2 Acn<I%Jo*Lo-< C><o 1996-2000 (<I>J¢
<L PNAR). CAI g *DN<ILT P<IL*PL B>LC ALA*a T C><o <MJ<IC bata <o H<-c> <L

& <D A%oLAS A a S Lo (Simpson <L Kulka 2002; Simpson A<I< <>« 2012). AL*UDA*an<Ib5LE
CAYI< AC*NE CLE < AIGHE <ISGJT (YOY) AYBRE Sb>ra A< D% N 5d AcDIAan<IbLC <Moo DL
CL*dao N*CcSc o ALA*a*LoS ABHAS CALNP <I*PNMYE <WSa <HHLC asa AY<In<MC Lye

BbED>o Mg, [P (< 55 NCCGE_C [cm] CPa*NS) NFC S AL, AYD>NE D>P<PhedE bebCLSIC b>pa AI®NoNE
Ao ?AD> >N SC P<L* Lo ot <lboé 5t <Ppe 5<I< M oM ALAQ T av*C><DaC. CLANJS, ACHLE
<PAbeé_5* bNHLo b5 5Nt P<IL%*PLo Mo TPYE <> <I*MNE (> 55 NECGE < [cm]) CHheC <> AL=a® ALAT
NECSCAS ABZB>N=ME AIGME <ISGJT (YOY). A Acn<tUNoPe AL=a® ALAT NPCSc A,
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<M AP*bro*PL BLC <o A CP>NC LPdao Y€ Ao CP><ko- 1995 NPLJ 2000 Clo Pao

< JA<LPMC ADoLAL AP a o Lo <L D9 <P Lo o< P>d*<I/<IC AL 0. CALA*dH<I*NoJ, Cldd
CHNeC NPC S AS, B>rac D> D MR b YL L C Mg [PYC A > CA Lo NAa™® <ID%*N>J
A&B T Acn b,

3. ArA<doo*rC ArAdoore

3.1 oa NI NPBLYD> Ve

NEC S A P<ILL*ILSC CP> <o <tJ<IC ba*a ®*<r Lo A*Lea® ALAT CP><o <IdP<DI <IL>

AYD>a A5 >C ALn<ota® AboLA<SoT Ao C><o <IL<lo A*Lea® ALAT, AL<1=J<®*Dr*
<QJ<C bata®*<P*Lo ALAT C<o <IdP<DI (Mdller <L_> Rétz 1999). CALA b ><I*NJ, AN
<LAPMCH g bR al<5o-5 1S AboLA<PNBo o <> AcnICDYA < NC>E <ID*C>c >*DC < eg-
AcndB>i¥o NPBLYD> Yo NPC S o, DGR Mda*C Mi<ino ™ o Clbda o <A Do Acnd>< Do
NP>LYD>Ye AALD>PC>Ya M PLC Lea >y,

3.2 AMAe*rC ArAdoo*r< <4'Lo boAc<-cdo>N< ba*a<r*Lo ba C><
AL o

ALy J<IBCH e <L UM A<iso0e MR CNE NFC S co PN Moo <M< C, 6<ée >5d</<IC
AL <D< ABoLASAD Y So-*Uo, CD><RYE AD 5 CD><¥ D << <L (<D< <d*D%*La*Lo©
DP<IR[ bD>pa o™ b>ra <IN S (Simpson <L Kulka 2002; Simpson A<IS <>« 2012, 2013)
b>ra o> >*IN Adea*=o 1977 <L 2011 (bH<é_* D> </<IC AL*L o, <IJ<IC baa *</<lo b<-c*
A HLACAND> o) <L D<o AL b>rad<So™ b <IN <Id o-*Ma 1971 <I-L_> 2012
Go<=é s P>SP<I<IC AL <L MNAS, AASAL AD oo D<I®). AYD> > Ctda *LE BP<IPhede >R 5aC
B>ASLEIE b>ra Ao AcnICD> >N ® AMGa® Do Lo MAS, [5G, /dr<s A sLA<SAN>o Lo

D> _50¢ < J*<P<lo ¢ <D< AboLASAND>*LC, CALYLH<I* NI CLT PP<lo PPC < APSK L

B ALPCILS® <IPNJ AWbabdS <A C =g A LA<PND HNE, CALALS, B>ASLEE <L
DR P P> a*PD>CND>LC <L Acn<IbrLaN-5*c< CLA*a- L% NPB>LY>Yo® Nt C S AC
DLV ba CB>< A*Lea® ALALT ALSC. BP<PLAE B>ALFCINE PYUCAS A US® AcnyC>V¥o NFC S AC
DG o o A< *C NPBLYYa Lo B *C o av*C><*D< Ctda oL A*do BLIAC PN*LaLC
P<IL*’La> (Simpson <L Kulka 2002). CALAGL oS, D>P<*htd< bb>pa /o™ <D*C>e>*

A AICD 50 boAc-c<lo g IMda g, CALULHI*N I bP>parllo™® C><o <o <D<
A SLACAND> Lo <>y CPLLE, NPCSe AS BLYoC ALY L CALACSB>NNT o> 5NE

Qe 5L 5o <D* << B> NP breaPn <o C><*LE AP<IGCio* o 1980-C NPJ PN*L
1990-¢, CAL* DOP>CLC Cao av*C><*D ot DPH<*Lo <J<IC.

<A H< s QL <D< BP<PREGE Bi=a P <Sa < Pa*LJC 1995 <p>ab LC CL*d oL
<IDa-1995 DN IR Lo ¢ A 5LANT b oAD' ID*C>< D b>ra AN,

A 5*CP>J*a *D° <L *NP*Lo® boA*La* 0" Ldao A*J- (IDa-1995) <L 5 b*Ac® (AMSGo)
bL® A% oULAPNE Ay *LC AaAJCP>a<5 5N NPCSC AS BLYa®. AboLAPCNE <IPPs5o->c
aOaA®CPY<L*>C B aoN?™L C: Cd*NP>NYJIN 12, 13 <Lo 14 P<Fa o€ dI-H<I*Uioc CRB>PNJNIC
Q5 A®CSIM LP PYA DL, av®C><R¥D% BAPTC® P<hede <A D*C>ILe% LPA L NC>5N®
a¥*CP><DF D™LALLM asa NS INt AL ADILI® AP bl (>B>NPYD>P<I+D%* C<<g) <L
av®CPAc <QJ*<Ido av*CP>A®* (2J+3K ao N’ C-I: TN YINE 12, 13, <HLo 14) Acn<IbsLe D>*d<oc
<D A® Mot AL LJ*<P<IC A*La *LC ba*a #</<lo H<< Ao <AL > </<lo a ¢*C>A
Acn<IHoLE b<c* >*d*</do AB*L (BLNO aoNP*Lo- C-I: CNP>NPINS 12, 13 <L 14). CLP* o
<L J*<I <o B <I<o 5 A b>ralSaD> Vo, ao NP bPaPn < D>SLC <IMda*h> Nt 90 >heNo
Asa LMo BLIAS, CALLE 1980-*Ma* (a.a-“N¢ C: Cd*\>NPINE 12, 13 <L 14).

a.gN? C: CRND>NYINE 15, 16 <L 17 CIN>NYHLC AP *Ma* a.a-“NP*NC DGMiat <M<l 50> o¢
(>0 A SAT/bL™) CLAd 0™ Do NFCSCAC DL oS, BASLNYNLY (UIIC AL *<P*Lo Ao ®
ALAT® A%ULA<®NE Aba AYASIN"C [NAFO] ATt d*Lo-*Lo- 3Ps <L_> 3LNO) <L_> >P<Ph™ (2J3K <L >

10
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3LNO) bP>radiac, CB><*LC 1971-T< NP5J 2010 (B><k*LE Simpson A© <P>= 2012). CL*d<1 Cd*\>N*YJIN<
AscB>C 5CYCo® NPCSC AS A0 C DNB>LIN M o,

CL™MC <= D*d</<do AB*LoC, <QJI*</<do N*CSc AS <tha*<?® bla Pb-c ¢ >LC Ctda L
A*LAC BLIBN* =0 (N C: CN>NEPIN 12), <o ®<Ye® <o (2)3K) <L Pt I <M o * <Y 5o
Qdea*Mo 1984 <L 1994, <J*<P<lo- NPC S AC B> on<a ™o *\> 5N bPa oM< >*d<lg-cDC
(BLNO). bI>pLNE P>*dr <P <Ig-DC a LT b>pal<*C>c >LC PP Lo Pea*LJS 1981. CAL®

Ay A CIRNME <A Peg e o¢ bPa PP < LC IMAa* >d< < J<loD <L 5 D*d<Io<D¢, PUo Lo
1991, <" J*</<Io-D N*C S AC <l do-*h 5 >SLC <IMA<iLoS Clo 3LNO CP><<AL>Uec 2J3K ALAMLS,
¢ oo CASLaD> B>*D<, M50 <tJ<lo ALNP<5c B>SLC 5-6 Mo hD>c >SLC <Mdg-ShD>< 5N,
CP><*{c 1995-I NP_5J 2001, b P <o N <t J*<P<lo NPCSc AS, CLT* <tJ<lo- <L_> >*d<lo,
G < <d D> DL HE.

LR HALHMC boAc<S-<do™ ' CPN>NCHSC <Pre HILKLPY > oot UM A< be P C (<M da>Pe
ABHAY/bL®) J*<P<la NPFCSCAC (@ NP*L C: CN>NPIN 15), C><ahAa ™ L5 AbGNJ
ADBADIT. C><a 2J3K-T, <Mdco® A5 Db N (NPBLYc® 5 A5 /bl®) <KD >*>% Yoo-*Lo
PNG*NHNE-1980-C, bra>a*hD>cSa-*C << DLAl> >N PNG—*NME-1990-C NPJ AP<I—SCia>Ne
2000-S, <L o> TPILLO<IM Mg h>cS 5Nk Lra>c®D <DGC* Do <GJo. C><a- 3LNO-T, ASb_5*CP>c
A t<Y >*>C P2>a Lo PNGPNMC-1980-C, bPa>aPh>c55N° <Mdo-*N< <ID*NLMS 1990-<
(>ASM), PP<lo bB>raPNb Do ADP*beo-Sa- g IDGC >*Do <Gda (>P<h*o <L BASL o)
(Simpson A< <><. 2012).

C*heC NPC S A bP*art <<l P>LC bo v =g-cDNt L <A< T C <J*<P<lo- N*CSc AS
(o NP C: CEN>NEPIN 13). CALAb SN, <FAPPCHJS, IManly=J<®Ce ALaNP<s5e<

<L 5o J*<P <o <o PP <d<o a¥*CP> Ao PSo*Lo b aPcc >*Na M (o NPl C
Cd"\>NtPJIN 13). bl PSa*C AMAa*N <P <SP D>LPE CLT® av®Chro, <Aoo <tJ*</<lo
NEC S AS, <L> CALALE Ao CALH<IBN<KHM o 1bPLo " C Mo ly*J<*C* C ClL*dao
a¥*CP Ao <ID®NJ AADITD>E® bl=a PS> = o AP< o 1995-TC NPJ 2001, b arPn<So->N<, <L _>
D>d<I<I<E M A< S, ALACPLMLC <Prbeé_s® <M iPbo*?L>LC, <l do-*h> 5Nk LSPA®AN o

<A Aa®R>c5 5N NPCSC AS dd a*M=a 1995 <L > 2001. CLra. A>T *N>cSaGALE oCr*CD>a* o*
<L AD N> N BLIC TS, CALAb S<I*NLJ, bALYB>Y A<l 1993-To-S, ANNT AP<In®
(<L YT AP<INL®) be?SN<I®PLALE AP >Ny > oL b>ra <o 1e, ACM S <ho®h>co*C
blra P NC Clra AcPB>NYD>YeaSLE b>radd*Co*h>cSo* o a¥CP> A b>rla H><P=o5LE
(B> a AL S 5o PN b>ra <SS C),

CD<o 2J3K-T (>P<NI), A 5PC¥E CHheC NPCS  AC IMde e B>*¢L>LC (NP>L=5Ne 1.5 A% 5 /bel™)
<ID*NLME PYRE®NME 1970-C (ao NPl C: CIN>NEPIN 16). <IMA<io M bPa PP <<l >LC
CALNAa < 5Ne ID®NMS 1980-C, bCr<soN << DL 55N ALNM 0.2 ABos/bel® 1995-Ue*No,
CA%la 5 AboLAPCD A< PP C> >LC. BALINS <g®\>cc >LC LdNda b*Ace PYcria,

<o <YS>N® 2008-T ALNPo* 0.56 AS5/bL®. CP>c 3LNO (>55UI7), Ao C>Ne C#he< NPC S AS
Mg > >*>C Yo a*la AP<IcGC* N 1980-C, <AL bP=a >o*h>c5 5N <</ 5Nk Al a Sa*C
<ID*NoME 1980-C <L 5 PNG*NOME-1990-C. A5 C>NE (SASMUI PR ) <M do-*h>cc >*>C

CAL* o€ <D*CP>cc B*YLYLCoC brAc A%UAC <UL Mo <3J—*DN* 2006-T (Simpson A<IC <>«
2012).

CL*PL5 5, BEAYDNE b a PtbaSa*a* A*L=a ® ALAT N*CSc AS <IMdon Ly U< C>e

<A 5<G 5 DALC AP BLYAS, PY<do <Tae H<I< Ol 5o b>r>Nede <tJ<1g-D¢ (2J3K) C><o
<LAae<® b a Pbroc >LC CALADS BLYAC (a.o NPl C: CN>NEAJN 14). C> oL B>*d<do (3LNO),
Bl aPn Lo A6 56 5B C B> D% Id oo~ 1981 <I-L> 1994. CALA b >IN I, A HAS

g > P>*DC Ab 5 AD>a #D< Yo Wla H<c DOP<I<da Ab Lo b a P < >LC PSP,
CP<oc bN LI g P </<do Ab*La <M< >*DC ¢S P, Pa*La 1994 (<L <P C>NLNe
B>AEI TSI A ¥N BEAC= 1), bP=a P <M A*L=a® ALAT NPC S AC M <e<lc >SLC
CALNAQ 5Nk, AS<I<L*Dt >*d<da, CLbdao <IMdan Ly *J<*C* =g

11
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boAC <o A a® ALAT NPCSCAC b P <o Moo <M< o B> CAYI<

<L J*<P<lo NPCC A (ao<NP>L C: CN>NPIN 17). C><ka- 2J3K-T, <Mdc S A C><< (NP>L-5N* 8.3
A5/ L™) AYDD>*>C PN 1970-C, bP*a>o >SN <P<P S 5N PNG—*NoM<-1990-
< B>ALNYINE Mg \>c P>LC ID*C>—*NoMS CLAI< b*AC A 5LANS 1995-T, <L >

<UPP IG5 La Nt CALMLGC. B>ASMEE <L DP<PedS B>PLNYINS NAFO AT d*Lo*< 3LNO
CIN>NYLC TPIP LT <P Jg5a* Mg CLA* 6° A LAMD> Mo, Ab?>Na M Ac “JC

M APnL*Lo < CALM o€ PNG—*NoM-2000-C (Simpson AC <IP>< 2012).

D>ASLEC b>ra A5G (AP<ELNE 1971-T) Acne BSLC CP> e D<® p<¢ = >d</<lo A%*Lo, Pr<o Coa
ALD> oL < CYA<b LS DPC PADT*h>*LE CLda < B>P<PhedS DP—ro®. <IMdan Ly J<q®C>Ne
<L AMA<IBoe DAL bereaPn oMb CALA® 5 A*Ao® BLIC NPC S ™ oS <A I bCe >LC
<D*NHNE bP>palI*C>o oo, AP >D <ID®NLNS 1970-C, ber=al>o > 5NE AP<I-GC*NLNE
1980-¢, Mg *8>cT 5N* PJ*NLNE 1980-C <L o> b aPn<*bron 5Nt AP<I—GC*NLNS 1990-¢
(Simpson <L Kulka 2002). C><*Lo-< 1996, >ALFdD IMA<ILAS <L IMdon Ly =< C>e
BEALNSPINE CLANIE <pJ=g /L LC boAc<-<lo-ba Nt (Simpson A<IC <>« 2012). CL*P* ¢
>ASLEIE PR BD>ral<loC, boNP<I 5oL b aPn <o C><*LS >P<Fh*Lo< 1995
LI>THDGND>LC AP<IGCia =g <SGJAT AP PSP CHo> o b>pa /<PNE,

boNP>a*MC A o< (bNNS Ao n Ly *U<I®C P /bNNE Mg M<) b>Ay>adc >SLC <IC*C>oNe
AMAT MPCSC A BLIC D=UAN 5J ALT>Cenrbde (DFO) BP<Phede bl>ra /<IN BI<ISW<I*LE (RV)
B>raASe M C><R™LE 1977-TC NPJ 2001, b oNP>a-*M< o C <IJ*</<lo- NPC S AS
Mg > >SLC <ID%N5Me 1981 NPLJ 1991 <<l (2J3K), Pr<lo- bP*aPn <l >SLC PJo™LJC
(Simpson <L Kulka 2002). CL*d<l C*\e< N*CSc AS, boN < a1 AD oA L J<dom IMdg-*hD>c [>%>C
CP>da M D>*d<eDa*. DG 5N bPa P e o Mo "C <L Mo Ly *J<I*C*C, boNM>g*N<
<o PC CAYII AM=a® ALAT N*CSC AS bPa o> BTV <J*</<1g-Do* (2)3K). Ad*acl>o
B>AEI D> AcnAD>o*LC, boNl < oM A a® ALAT N*CSa AS AY>c >>C Cao < J*</<lo
(AS<=J<L*I AL o) C><AL L < J<e-Do*. boNM>o-*M Ao CAI<IL® AMAC NPC S AC
DL BDNEGPCNE IDPNSMS B>APP oS [P D> >SLC ID*NSMS AcndB>¥E 1995-T NP_J 2001
CLAGL® AcndP>¥clo. Clea CALASDEN>® 4PINM, <IPR*CPo* o b*Acs b>ra A<PNoS <IMdc g
A 5J*a o 5 TPa*ha* AB5*a*. CALAb ><I®N5J, A IS MRS *\>DAan <t IMdaNe
CLbda L Mo Ly J<d®C* o< PYa*LJS 1995 bD>rY D> CALa- AMAC DLYa, <A *MabN®,
ALAAYD>LC Ao *>cDAan<HLC oCr*C>a* o L*a GC D>*D% <GJa Abr/D>NNE,

A5 CLT L™ BLYAC NP C S A <SGJCLE ALST>Cendbde (DFO) <B>Y4d< b <I®N5Ne (1970-
2010) <Lo> <P b>pa <o /dr<d A s> ¥=a * Do <</ LS (McRuer A<IS <>< 2000; Simon A<I®
<> 2012). <t J*<P<lo- <L CHeC NFC S AS ACHH<IAYLC, Ab 5P C¥a ACT 5<%
ba*a*<¢<o /dN<* Ab_s*dD>vea So*la, <L > ACHAUN 5o Clo A otAD>Y=a #*D< Yo N<lo. M A< B5a*1C
ACHHUBCHLYgLC CLAa b>darl<aD>Vo CLP* o BLioc® CALAC*Do bP=a>o*ho >da *LC
0.5 >\Not <*PYLda. AL=a® ALAT N*CSC AS CASLo ACHULI*o*<Y >GHLC BLic®, <L
AYD>BEC B>DNE 19.2 SKeND>NE <G#P4A%YLYo ALT>Conrtdo (DFO) <IB>Y*dS b>pa <IN DI <IR<I*LoC
(RV) b>ral<SoDio. agyD>¥ea SLC C><ocL® BIr<IsN<td® NS beCAT, LR H<d<1>o bNLI<I_5- >Nk
PIN<> AbstaD> v So*Lo; ACHN50 baa ™o (WJIC AMa *</* Lo A*L=a® ALAT® A% sLA<®NE
Aba AYAIN"C [NAFO] AT*d*Lo*La 4VW) <-L_> ACBA-0 A*La Lo (<MJ<IC Ao ®<P Lo AMa®
ALAT® ABUAI®NE ASa AYAINMC [NAFO] AT d*Lo Lo 4X, A<T=J<I*DI* >b>=< Ab o).
boAc-c<o*N AM<isa*C C><o baa ®<r Lo <L A*a®<P*LC Ac*Lo AboLATA> Ve *DI
<TAPaoDt BBAFC>NJ AT L o APAPLa* o (> 53 NSCSE [cm]) <tL_> APALEDS

CPobNM* Do, CI><o ba*a ®</<lo A oAD>Yea *I, APA®ILIE A*Lea® ALATT NFC S AS
bB>a o A B>LC ALNPo® 99 >heNa* 1970-*N=a*, CA*<Ic APALILAM DS AL ™ ALAT
NEC S AS <PAThPPLNE CASLoNAa® AAbo >N Acn<NSPe. C<o AMa *</<lo
AbHUAEAD Y= * DM, APALPLYE <M A<i 501 bePa >o D> >*<E ALNM 81 >NNo* 1970-* =g, <L
APALPLAPEDE M Ao E bePea P bea D>*>C e H<< O Ho e AMdaC CAS Lo *NAa® AdbsaD><T
Acn<INSNE, CLAoL® <MA<do* M AMea® ALAT NPC S AS (CLAa* CPob5 5Nt C><o- PdN<=
A5 DY S Lo b Pa Do *N>YLLC CALM o 1990-T o< (Simon A< <> 2012; Simpson A<I< <I>-
2013).
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A< NPCSC A <GICLE ALTBCendtd (DFO) b>pa /<IN DI<IR<*LE (RV) b>pN*C oo
AGo® Do Lo NAS.  >Go (1978-2012) bbbt <<P*LC, <IMdo-*ha A CI>NE <-J*</<lo-
A*Go*Da*Lo (McRuer A<IC <>« 2000; Dutil A<I€ <II>< 2011b; DFO 2013). <*J*<¢<lo- N*C S A®
ACHULI =g * <Y, 102-DAa o AYDPLI% Do Botbe<IUrLio IDNLME B>atbe>90-5 1 b>pa A<lSo-51c
A8 >N Acn<UNSPE. boNP AYD>HCio CALNAa - 5NE << PLLLC, Ao
sdreo >t d_5<I* DN AYD>ELaC P> a-*Lo 1990 (ALT>CnadS [DFO] bral<Sa51¢ DI <I¥<® [RV]
<L PoNoe b>pal<o®). ALULL®N I ACHLI 2o < J*<d<lo NFCSC AS, UM<0 Pe CHh¢

NP C S AS <<PbC>LC Clo av®C>Al, ALNPULSNE 248 AYD>bCCoa*MC D>atbe<IPLC
ALT>Cndtdac (DFO) b>parl<tas1e DI<IWN<T (RV) bbral<SoB>Yo. boNl AYD>beCio e
(ALT>Cndtd® [DFO] B> al<ttas1e BI<IN<® [RV] <L PoNo b>pa <o) CLdo>L CHhe©

NtC 5o CALNA*a oo ®L>LE CL da *L e <J*<r<lo N*CSc>Vo*, dr* DLl 5Nk A aSo-*NC
PJo*LJC 1990. A*Lea® ALAT N*CSc A <IMdo*<Ue N*C S A BLYo* Clo < D%LaST ALNP>5N®
1,306 AYD>BCSa>N< >atb<I"UPLYC B>dao ALT>Cenatd o (DFO) b>ral<So51c DI <IN (RV)
b>ra e >Ya. boNP AY>BCia1C (ALT>Cnrtd® [DFO] bb>ra <51 DI<ISW<I® [RV] <L P~No<
B>ral<a®) A*Lea® ALATT NFC S A Mg ®<YPLS>C CAda o <P g LPc* DLi%a*.
CLA*oL®, boNP AY>bCia-* CAda*eL® DLio® N*CSc g AMGo* DI ALYUTSAPC>LC
ACHSr G CPa o <lbei_5* boAc-—<loboNt ID*NJ AdPLNbSa>¥® (Dutil A€ <>« 2011b; DFO
2013).

ALTD>Cena®de (DFO) Clo DP>*C*D< 1a*D*Lo*Lo-, >dNda. CALABCSd b o, Cdy>NPPLLE
CLbd<d CLT L% AMA BLYAS a.oyD>bCHLLC Clo <vJ<IC Ao *<¢<lo ba. CP>< ALAM o
A LA 1 Aba AYAdNo< (NAFO) Ab*Mo- 0 bCP*a > 5Nt IMda-*M< (Simpson A<IC <>+ 2012).

3.3 >N P poa Nl <Mdo*rc ba*a.*<¢*Lo ba. C>< AL*IC

<LIPMEDE bR a <o AboLAIPNE IDFCHAYSC MM Do PADY 0 pa W< (KL <M Dat
PAI P o ba*a®<r Lo ba CP><) I da*¢>*CI>doN< Mda*"C boNM>a< <L bb>pa <5 oNe
P <IDO*NoJ AAbia®. CALALLS, DEN® A = o IMAe*NC CALAc 5o <D0 alDAa™
NP>LYD>Yo N*CSc o BLYo< Clo A*Lea® ALAT <G*P*C>v=a *"LC, CALYULH<*NSI ba C>< AL ™
ALAMC AcPLo<* N>t

QA D% PLLBDIALLE <I*N<ILT Ao pa WALl Mdo=g*. >4N*"C Clo oaN<Ll <da>"C
bata<<P*Lo baCP>< AL o b>ALYD>LC Lea >y,

4. BLbNL PN ?’Lo>L boAc Lo Mo

DLAPSPE BAYDILIC AP <o <L PO D>Pa Y<lo*C A*Lea® ALAT NPCSc A€ CD><o
A<A*bAC ALM =, P (1999) a5 A%PLLC PO DSo-*"C PP /<IPa o< CLbd<l N*C S AS
ALYNCDLLC “<<*NCB> N0, oS C>JN M CLAdo L BLYAC <tblbé b TPI*LC, o<1 <L Leo*N<
ANBECTC <PF<ALC, AIGNUBCa* A<loAILC <L Loo™NC <L AotPL®DC <I*MN<iLLC.
CALYML5<FN Y PO D>Pa Y<lo*C <P<PLC, A<l A<IGHNJAS (Paviov 1994), APtP A =0
Ac®dnd P <o Lea ot <PYNLNE AcSIPn<FCA S A*Lea® ALATT NPC S AC (Keats A<IC <>« 1985)
ARCLENLHIt <P Aa > *NCD> 5N BPLIC I 5o AT %A% D <ID*NLNE PLI<IGC oo o
AP<I—PNMPE,

A AP <P<IaT>CAC A% A BLICE A a *<P*La ba CP>< ALMC ALPLILC < H<I< 5% a <P as N
PIL*Lo N <AL Ao bd=a P 5N ICD> P dbN 5o <ID*N= M AdbSa® Acn DT, Pr<lo
CLbd<d AL ST <M LC NNPAGT MND>CNP<RCE Y 0% ATNCIYE CLAd oL <IMAc-DLIYAS

bl arbraPC>LMC. boAcR-c<o*l bPaP*<-c<da*C <L 5 P-c<R-5-*N'C ¢/<IL*Lo>C
ANg*ho- ALSa D2 D*CDPLaM o MPC S AS B>ANPCILISC M=o DLIAS <ICD>od*C>_5Ne
AAD T T A>T (Atkinson 1994; Kulka A<I© <>+ 1995).

Acn<Ya /<ol DEMNa < 5N APPSa M 6 IMAa C <Ao< QL /<L */Lo*<
<L<NC b>A*bAIN* 0 PSP bir NA*ALS>C. Ld<IoCP>, >N Lot -AboLAl e ©
QDA ARPLMBNE & LYJC H<A*YLAMLC Mo Acn<I%¥o DPPa */NC>NLNE bePa Ptbo-5a-*MC,
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ALL 5PN I A5 CBI>NNE D5dbECo™ ' ana MY<ILC AP<®NYHCD>o o b a P o o,
H>ALNWYINS >N 0~ A% 5LAHCoiaC PN HIKOMLI ARC® ACH M LLE

Pa DY D>PCa A<D oS BLYbC (Simpson <L Kulka 2002). CLbd.o™L NtCSc_*n°, Tdg-e<ls
B~ P P>LC A%bLAAD SN <L <A< d™Me bNLI<ILAS <M ebec AS IC>**dbNbe >LC

A LA AD*<T a v CP>¥o* (Kulka <tL_> Simpson 2004). /2o b>ra A<Sa® b>A>NYDAa N <1bSLE
ALAD> oot INP>< b oAca*LC bPa P <-c<lo*la.

MA>REPe® b oAc*LeSo Mg Mo *NC <Ib>*M>PNbRa LS ARCP> 5o B><*CYAa D> J a * g ¢
M Aa*PC NPBLYMC. AcMboo5 o>, ALSL <IN Acn<tWUNoNe CLEd< <ID*C>_5<IC A<

<GP ARC>PLEC CALDAQ® DP<Phede bD>pa <SS Acn<UPLeC (1977 L=a do%) aLry>DAan<bLC
AY>NYICLYH<C DN>LINN e <Ido- <DSa<I*Da* boAc-—<lo* ¢ CL*d< <Ido- >L<* D >LYAS,
B>ralLo® AP D>HILLE CA Lo b>rarl<Sos€ b>LNYINS Ac*<UNoJ <L b>ALY>ao Clea
CALYAYLHLME M APtbec b Cio oo >0 ¢ CALACJICD Ho <P = o b oA Loy >0, ALAT
AB A ALYAYLC A% IC <M Aa®h>cbAa *<tDN® <IMAA®AS 5o KPICHLED® <PpJ=abcC oo o
2C*CSo < L5 CALYo™ o€ 5dL* D<o <L <P<* I 50 <ID*N LN Udo <IDSa<1*D
AcSInLPe. <2 PJeabec o C boAc<-<o* S a5a LT CLT LP<lbh® bB>ALP<I*C>ILLLC BLIAC.
o PGy 5o @<t b PdS MAa>C <A Y* NN <L < p>o*YB>5 5 bra >a>"C NPCHL
boAc-c<da* g <IDNBGY I LE b>A YN a /<5 od SdhacSo o o3WUDAan b o.
B>ALYD>* H<ILC CLd< <Ido- CP>&*LD%* IMda*'C boAc<-—<Io-NC BLIAS, ><R_50-¢ <<N°N*o¢
P> S CBLLMC DPPEN<E <5 ol APAPY>N<IA<IBLMC M A< *NC NP >*C™ e

PN =g-—1990-C bP>ANFC>YA<IbSLC CL' < BLYAS ba C>< AL =0

A% 5LAEGS IS <o APPCI>NE D psa St >N 5P << <o AL <2 PJeabebcCia™C
CALANCBALE ASIPT IS CALACNCD Ho- <D0 % 5P CBbECGH<I*NLIC boNMB>a-C bbb <P<HLC.
B>ALYD>*LLE oM < H<IG 5L C b reaPa N b>pY D> *DC dda-*M=a- AP<I—GC*NMe 1980-¢
<L Ado*=o—1990-¢ CALANCD>Ja SLC AT JIC <'aJ=abe beCia>M o <L > boNPL M Clea
CALANCP>J=a 5oL CALYN< 5o boAcaD>¥® CALANCD< 50 <pB>ED<ILH™ b oAJCD> Ho
(AT J D250 AP *D<IUPLYbS, >R 50C CLP 0*). CALLH<I® N, o>y D> Y <In<c*
blra P N Ao ly J<*CHPC boAc<-<lo™ < <L bea P o< NPB>LY oo P<I-L* Lo C
1980-%M>g- <I'L_> 1990-*M*g, AL><I=U<I*I* <t J<lo-.

QA MY<IEIt <IMAPSe1C Mo Ly = I<I*C*"C <L <IMA<BeC C<* Lo PNG=o o ~1990-,
CL*d<d CHheC <L A=a® ALAT NPCSC A b PCP>HLC b>MC>YC. ALY< 5o Coa

A5y >N* CALAC LU 50 ADo*ha*Lo? <INC boA* Lol >R 0 C <TAP H<IP=g N Peg*<C
A 5LA<aS IS <P APPCYe C><o- 1990-*Mea, D>t 50 ICD P dn o ®<C <FDAT* 0", a>a LE.
CAL™ME ADPP<>YLLLC o€ <M Aoy U< Ce <L <M A< 5o > 0 ao NP <FAPPLELLN® PSP,
bbb ot AGIbro-Sa* b>ra <ol b>ra Lo B>ALINNAS AYDYA<IDLC a 5o A®CD>d- 5P
2% FGHILMNCHaC AclbaaS 5o Db, boDAA® a sa M P<I*IMt <[ APtbeg-*<C

A Aoy <= Cre, ALYLY*DYLE NPLY N NPC S AS P<L*Lo*C <M P ba-Gy* DY LC NP>LY oo
Lo GC™* b>rY> >*IC ACH NaJ <IN C boAc<-c<lo™L Clra > <D™ YDAan<IbLE
Aa*"*CP>a*banly*C* g (Simpson <‘L_> Kulka 2002).

5. >on<da*DIFNC>JNC

< Po<dod Acnon<CC*L CALYAUG™L <IPA* D55 APSa *D<UPLIC <*DAG< DPYyD>IL H><IMLC.
AL%UYSIALE AT ed o <N CALAAYT*L oS <> AbBNM oS CALANCH*<C D5dHbCoo*N<, AtL%b
<ICB>H*dbNB NSNS oC AP YT a* o%, CALANCE 5N NEC S AS <M dg*MC b P*a Pb>o-5a-*C,

ALA5P=a *>JS, CALAb H><I*NJ, <> YepPa®>JC A Mo AP *De<UPLYC Acn <o o
<LDATH DIt NPC AS Mda*Ma*. CALA SSo<IPC, b>ALI<IHGC a <o Acn<I"JNe

D> 5n<da®DlN *NPLLMC dMdoaPeo® <L av®<tCegt, <L oo™ <IPLAN>LLLE > 50 ¢
QA< CLAd Acna S <A<I5Pa*NCD> o DA™ NE <L, IC>NEdBNC oD,
AADBITFN>—*N Y€ o< <IJ=gd- 5N CL < NFCSC A <IMdaPe,
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La oP>ALony>i® PN LS <GP JCD>J a So*La* <L NPB>LY~a *C*Lo* ba CT
08I F PN P51 AcnP<PNNAS, Mg C <GPt %o, CLAL® M\>N Yo <Ida*"C
Lo Megt <L oo Bon<a®DF —*NYICHLE bSPaPSa o b>pLy>LC. b>ALo® bocn®
QA ¥*CP> D% b oL LLMC <L <IDNBY<I—*NCBHLLC <o oo <IDAa>IE a v C><tDC

APLPYD> SIS oo BLIAS BLICI @S Moo >R 50 53 <<AJoa-do e AY>L (Sd=b A<IC
<>< 2004). AR“—<INC>NLJ CAa b>pLo®, DPY<IY<a*h> 50 > sn<a DI NC>o*Mo®

A A CDYea SLC, <> AcnP<RCDYA < <A< %N YJICBLY *DC b oA Lo PrebbN Y<C

Na YD rY<tbeoPa Sy LC.

A<LYPNE DNBSLINEL® beYD> o egb AC>IE NPC S AT DLYAS Ac cB>NLE AY>NC>RE Ddao Ph<he
<L d=b (Simpson <L Kulka, 2002), PP<lo- 4 D*CP>PLa*N BLIAC A 5LA<Denrtdo
AYD>YA<HLC b>pa /<t Co<*<C <FD*C>DA*an < e <D BLIAC. ALUDAan <L A%b™L
WP CP>o Lo CALAC 5o AboLA® Do Acno* g Clo ba Mo N*CS AS av*<*C*"C
D>B>NNY > << LC: ACHGHLE Loa MPIP 50 DR 50 DNBLINK*CH L LS <D C>a* = o¢
ABMC bebC >0, CALUYLLHLP NS b b CIAD> <RI asa ACCDP<I*PLL5<I*N=MC >da *LE d-b
<L ASAS (Kulka <*Lo> Pitcher 2001). boAcN*Yo>L DT<1< <IC <L A*CINE ALECS oB>ALYD>LC. AP * D¢
2al™L%*D Acn¥NPRAS CAPD< <PDAY=Q *DC b oA <o g BLIAS @ 5a A®CDYA <IBLC <L,
NP>LNE <ISa*Meo L oS, <A<LoR*NC>o* Mo ALAa T Pa 75 Aal<lSha®, oA 50 <L

< eat PaDycD>PC>Ya * Dot Acn<Uyn<lc=o® <I<ND>< \>TY>JN N AALPYD SN,

AcPD>NOJ bLA>o® 03U * NP1 AcnoS oS, DN>LBNPINT <L Acto-<los1¢ Ac-hdNPhe
D>t <INn® > <L DPPa Y<K oM <D0 A NP>BCP>Y 0 . CAL CL I Acn<156-¢
<GPPI M <<C, AbV*CD> o LebeD>®*Na?, b>rad<d®Ne’, had'dNo® <L <P Mo A N>bC>os
N> 5N A CB PR DPPBLYD oM 0 IPb O LC P INSabh\b7Le AYDN o Ar<*MC <'Lo
<ID*C>a*N>NLANMC. CALA™ 0, ALUa<1*DY L L2a B>ALYD>C D> _sn<la * DI JNS <D C><Itd-
<AL 5P NC> N <L by > sn<la DI N AN HN® > a A<®CLPLC
APLD>PCPa A <IGYLC <DNB <G HLLC <DAT M o°.

ACHALBLE @ saAY<*LYo* saN<eno i Lot <L PAb* Mg *LC DAL B>on<la #DIMNYJIN S
<AL <A< CLE B o<la ® DI JNE <AL PeDe BLIAC AP <c<IPLo Mo N*CS A< <L >
Q¥*<CHM g, <IAPD®ILIE AbYbNM DS WS d e CLbdo ™l LYo <L ad®<tC ¥ =g
<DD*NC>YA<IBLC.

5.1 Aol A

<LDATE CLAA A5 CbP>NBECio 0 NPC S AS <o AsbsLA<® N AALPYLLC
CALANYICDAnYD><5NE AbDNPa® CALANCE HNE D9beCoioe. CALAb S<I* N, <IMda*C
DJbCa*C A5 CP>bCio*M oS AcnoP>¥oS Actbeg L ¢ IMdg*Meg* DdbCio*NC <L
b aP e aC CLA < D>LYAS b>pLla H<I*MLC.

P2 LS AL*NC>bo- b Cdy>c >N 5N > 5n<da * DI oG CP>¥ NP C S AC DLIAT A% 5 CD>%/>NYC
ba CI' A%bLA® NS, D% C>Yn b NC>PLIC C><o- 2003-2004-T, N*CSC A A5 C>¥C <L

2a *CP>VE Ll NCH>>LC. ACH LS DGMNa? AboLA<*D o N*Cse o ba C>< AL o, PP<lo
D> Dbeé 5t P<IL*PLo M 0 a v’ SLC ABoLA MDY a * Do ACHAa AU—LC

A 5C>BI>NRNE Mo A*La® ALAT ABLLA<®NG .

d=b (Kulka, 1986) <I'L> ¢-<4= <L d=b (Simpson <I'L_> Kulka, 2002) b>rc >LC CLT Lbh®
A% CPD/>NNE Qo< o NFCSC AT APC>DCe D>ILC <AL <I8R<LHME JASKH, L DL AYD> 5o,
CALALS 5a *CP>C Pl a<PNNE DU 5PE MNDRNCPL>C A% 5P CentlLic®. Dotbe<rLIC
A TP NPCSCAS <ol b Sdd=g > >4 > C><a 1960-* o <L AP<I—GC*N M 1970-<
Y2 o b a P << B>*N=a M (Simpson <L_> Kulka 2002). bebCo-5 1< Acn<Ua /<I*D< G
A< >N QL ID®N<LHMC b a PP <-c<ASo S <bec_ ¢ <P<P g \> >GHILC <L
ASGEILa Nt <P<d~a 55N CAL*oC. ID*NSMS 1980-C, ba CI A% 5P CI>VE, ArB>NNS <IMdg-MS APCD><©
ALA IS, D>MC b SLC 1,000 B>ILA0-5<IC CL* =gbh* <CJo. A 5P CI>E bl a o *hD>c >V P Lo
1991, CAS/Lo M AB*<P<oTP>Co® ABoLA®N LDOPLP>LC. d-b <L A<PS (Kulka <L Pitcher,
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2001) CEN>NY>LC ALNP<S 5P Do 20 >8+NE AboLA<S B> J=a So*Lo a v®CP>¥% p<a¢_ > >g</<IC
AL NPJ <D< A% oLA<AD>Ja So-*Lor bebCAB>BC L <ISEICLE AP<I—*NoNe 1980-¢,
<< HND ALNPK S 5 >0 Nt C><o 1990-*Mo. C><La-C AP<I—GCoo>M g 1990-,

Aad 5P ¢ NSNS IDPCP B>LE bPea>a*h>*DNE A CI>bI>NoC NFC S AS, P N<I*LJC
AR-PC>*Do Ctdo™L BLYoE.

M ATPhNAT A o A*Lea® ALAT <'Lo> C*heC NFCSC AS AYD>c >N CP><o 1990-* 0. C><o
H<oE e PSP<LP<IC AL NPLJ <D< ADoLA<SAD>J 5oL, otb > >SLC ba CM>CAS

0a %/ ><aTc* ALNMDAa e 23 D>ILAG <l C><a 1996-T, Pr<lo- < APSa*8> 5Nk NPME 157
D>SILAo-N<AoS CP><a 1997-T, 155 D>ILA*o-N<lo* CI><a 1998-T, 315 D>dLAc-¥<lg* CI><o 1999-T,
<L 369 DILA-N<lo® CP><a 2000-T. Lo GC™* <M #PtbegSa-*NC AV >*>C Lda o ><1=J<I®

A 5P CP>b>NYo BLGAI® Dot D> d<IdC o ALA 5N >d<om PPHCLC Bs<=¢_ . ALNP< 5 250
D>SILA NS AV B>LC G*A%DE KFACE A oLAIRNE C <o s<c_ B>d</<IC AL o, PP<lo
CLT L<® APCP >SLC. CP<o av*><* Il >5d<o H<=¢_* D></<IC AL*Lo, CP><*LE
AGor* DI ot WA, 56 2dP<ts ADoLA<SAD>J a5 *La-S, b M D<o <=CA, <L_> AMGoDo*LoC
LAG<, NFCSC AS & *Cc >*DC (AP > LC A*Lea® ALATT N*C S AS) ALNM>_NE 1,000 NPNE
1,500 >ILAo-W<I CP><a 1960-*a-, <A *h>cS 5N ALNP<SY 2,000 DILAo-N<lo* <Id*o-*M~o 1968
<L 1979 <L e <J55N* 4,000 B>ILAo-W<lo CP><a 1983 (ASb/>NYrAcanoMe

2 NLYBNPALE). & TP bCP <<l P>LC CALNA*a 5N NP 1,000 B>SdLAo-R<IC
AP<GCSa g 1990-C <L > MNB>RC>< 5N ALNPD>BCC* DAY D> >*>C NPBL< 55N 625

D>ILA>0 <o AP<ISC*NLNE 2000-S, P2 a-*Lo <ID®CP>Sdy>Nc AYD>NC>B>*NNE CLAd<

D> 5n<a ®Dl oG CP>Y BLYAC, ba CT>Coa 0a ®C>YE PLL*DALC NPBL< 5 Do 55 >8N* o< Ctd<
Ao Pegt, IM<d™ =5 AYD> H><U<EA Nt <M<detbo? 0o *CH>< 5N C<*LE AMGo*Do*Lo< LA
Q¥*CP>AMC baC IS 5a*CPC NFC S A CP><*Lo 1986-Mg* CP><*L5<IC*L >*>C >5d<IC

AL ™o PdrP<s AboLA<SAD>J a5l o <L AT >*>C 81 >Nt CAI<IL®, C><a

AL ®<P<lo A Ga*Do*LaC hAC. G AYDNY N 10 SheN o <L <IF<td™Ne /<L >LC
CA*do™L <I*M0¢ a¥*CP>¢ o (McRuer A€ <II>< 2000). CI><*La-¢ 2004, CL L% C*he< <L

QL I*<PMo NPCSCAS AYD>CPIE ba C>< AL 0* AL®NCD>*bron<IbLC AL < Po*<T
ADbdoNE BLICI S,

Pa Db cD>GAIC ba *C>VoS Prdo<IPNS bNCH>YAQD> 5N CL™ NPCSc A AYD>b/B>NNE CLANJS
A<D DT ES ABOAS AB>NYD> 5N CHhe < ALea®™ ALAT NFCSC AS. CALAb <IN,
A LARNE B>ACD>F>C Dotbe<lat MM/ oN® BLYe® @ sa A% AP<I®NLNE P *NNE
1990-¢, ALNP< 5% 80 >X+NC AS_5*C>¥C CLbda *LE LR D> on<a® Dl oG C>egt DLd=gt, C*hC
<L <Moo NPC S A€ CALAALC C><o- PN a ¥v*CP><* DI (Reinhardtius hippoglossoides)

A AP<dyB>PLYE AbULAIPNE ¢ <D< AboOLAADJ a So-*bo <L s<¢_* >5d*<?*LC AL*Lo (Kulka
<L Simpson 2004). Pa B>y D>GA<I56-51¢ NNGSAS B>RLINERAS AALPYDSLC Dotbe D> 5<% Cio-* Mg
A5 CDNE Mdo™Peg? CLAS A*Ur o BLYoS, CALY BB>NYDILLLC A% oLAI®NE b>rLr<PNC
B>ALINENM gt CLAdo L <A Do AboLA< NG,

A ¥*CP><*DC <tdg®<® bl Pig-*C Cd<d CLA> S Ao DLYoS, AL<loP>o®h® <J<IC ba*a *</*Lo
B< <AL <D ADOLAADJma oo (CP><a NPCSc AC SdeP ¢ JPLLLC IMA<iooNe bNLI<iLAS
CP><0o 1970-*M0) C><o av*CP bebCio® <ID*CD>H<IMLE >R 50C Aarl > a o (Kulka <L
Pitcher 2001) D>R_50¢ boDA*a® AbOLABAD> H5<UiYao Ac L. A <tda®<® A HULATADLA< L
<ID*NSME 1970-C NPHME AP<IcGC 5o 1990-C C<a B> B>*>C A sLAA> Ao *LC Prlo, <J<lo
B<i e PSP<P<IC AL o C><o <A< bNLLY<IBAPY o NPCSc AS BLVAS A CALAAYLNE <>
CP><o BBALYNPALCAS A Pa Db D>PNPho® BLYo* A505 Lol BLSa bNHLI< 5 >%PLLC

P2 N<DAa o bParb-c *onc >*C*'C (Rose <I'L_> Kulka 1999). CALALS, CP><~a <Itdg-*<
bebECHAD>AUS%* ¢ CD>A% A LA A>J=a Sa*LC PPl <</ Lo ¢ <D< ADoLA<AD> o Lo
NPNE H<é e D<A <IC AL CP><o- Cd<d AU NPC S A BLYAC bi?tLC Mo *<JA*a =Nk,
APLP M CLEd BLYAS 55<<15<IG5A%MLC (Templeman 1984), <L CL=a P>N_J <A gL
Q¥*CP A< <Pdg®<® e PPYLLLC NFC S AS <L bebCio51S Acndl><<t D%, CALANLNS asa *NeD%
CALANSYLE <M daPegb DIbeCioNC, bB>ALINPRAS <IAPLNC b>AGA<br oo *<C Clea

b b Cio® <IPbNLE >R 50 oMo <D CALAJCHLMC bP=a P50 NPC S A (Kulka A<IC <>
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2004). C*a. ALYoGALS <trbé5* ABoLA<® DB M oMot > 'Y ALS Ac PPN Do AbolA<Sos e
OGNS DIBCo* 0% Ab¥io-bSLE P<LSa* o <L A< 50 *C <P 0 b>rYD>PLo* oF.

M AT®h A A Lo ABHAS DGBCia>< NPC S AS CALAAYSC P Co baCP>< pacbd*"C Pre™Lo.
ba CI>*1D% A% 5* CD>b/B>NNE NPCSc AS C><o <IJ<IC A*Lea®*<P o A*Lea® ALALT AbLA<®NE
ABa AYAIN S Lt CP<I ad*C>< Do (NRA) ACLPYBLC Do o< Dotbe D> bC* DAY 5N*
(Simpson <L Kulka 2002). ANe-*Lo-C A% _5*CP>C <L > IMdo*< A% LA C><*D< Clo- <tJ<IC
A*Lea® <o A*Lea® ALAT ABoLA<K®NS Aa AYASINS LtC<IC a¥*C><* Do (NRA)

ALY GALC CL* < AP Cr>N< DS ALY*N P aSo a0 <I*M¥b- 5Nt AcMy>o = o¢
DdbCa-*"C CAL*LE AYB>HCLC L*CBNPINDNoME <L <M da®hAS A 5AS APLY DA% 5N

Pa Dy >PCa A<PLeoNt. ASAS AYDNE C<™LE ACPY>DAan<IbLC Ctda L hAa® <o b>Yo*
a¥*/< Do ba C>< AL M o,

A LA 1 Acn P <IP=a.PNC, A<D A%b*Lo bebCLAS <L 5 b/ NS, a sa ASC>ILLC
D>da M bNLAGE o b oALMC P> <a Dl oG C>o M oM< ba CI" (COSEWIC)
CALANYICD ALY 50 NPCSC AT av®<tCH g IPRAYCD>An Y50, <M iPn<PN*PC <I>pyD>o-Me
A'cBAD>No <L ABoOLAAD Ao av*CP> < Do (av*CP><* D P CPo ', AN *NC>oN®
<L DEMNE PITN*CD o o) AoUA<SA> o o B> on<la * Dl =* NP JC>Pa LC
2P NC>LA< M o NPCSC A BLYAS, CALA®b 5<% NJ, CAPdo-*Le 5<% AYNBINY,
bbeCH <D PYE—NIGALAY*PLC a¥*CD>ra ALAG*L oS b CH*C>¥C CALADNC a ¢*C><* Do
AGAJ=a SLC <IPD<I 55N A%LANS, Clea. <IDP*a */JCLLE Ac *La® \> Yo T DYSb>o Mo
a¥*CP><* Do, <L 5CH>%, CALE DB>C>GCHDLLE, a d*C>< DI <bdgs<® bl=a PSLC Lt?LAN®

A LA AD <R Dot Lha e <% b bCAD>< Do,

5.2 ALAa T P*ADT QLo > T* Pa7>d° <d'Lo P Ao o€

L hgHh® Pa begC <L DAL G DA< at Pa >y >PNE G A a ® <P o ba C>< ALMC
ACHBIA*an<Ibo*ND>*NYLC DA< dAVEIAan<Ibo*o®, ALA*a T DA< g D> A>V
B D> <C, DA< C>NE JATT o> <C <L <P =gt AP S5<IPINDDAan<IbLC. CLAI< AP H<IPa<
dONB* NI DA 0 AcP>PNRY  a?, P becrL¥o® NGy (CL <D NPNYJa® DNt Dd*a®* Do NGy <
onYD>eo®<C) <L <P CM e CLB>US5NE BLISNMAD YIS, AcMbeoS o> ACH*<C CLbd<d <L
<AE AP *DbPC>J a * D VPN Y LC DE Do DIbECia o >R 50 AYB>NY5N* Dda *D o¢
CALY<RP=*NCP> 5N NPCSC AS, Pr<tC =5 <L DLDNMADNME (DP—>NJ, AbASI®

AP <c<IcP*a LC, b L \NGA-ON-L).

boDAQ® DP9 ¢ Ao *C b N 5d, ACHA“a AL <INt dAdbrbe DAan <IbsLE
a“c<*gDAa® DAL DR 5o > Tt CLP* <N dbNo® DdAA>NGT*L* Do <L
BCP>BEC T 0 DA< 5o <ICP>PLIC N OL#NEC> B> NLMC >R 50C b Dba < o D>* DN M,
DA< 5o <IBC>¥® B Db *<C <L NI dAYHio < YPNYI~a LC APJ=a *DGY o
Ao N> 5o AL Lot BLBNMADYa *D< b3 <-c<dva *C* o CL*d<, <L <FD*CP>_5N* B>LIGE <
<L DHCP> D>So- DL < DA IS-AYD 5N APJ=a #DGY I bM< 0t I3 o-®h>Ya b>pLYy> Vo

<Moot

<o DAL NPBN® AB Lo ABSHd* M0 LeDAQ LS Mo AYNbP o AclDoo <M o™l
B D%, b oADK b (LaGP>aL >R 50 ALAD< A%™), APJ*a *DGYAS b oA DP L, <on,
AMSGo® QL5 ALP o C boADP<-<do*L, ANe*L ALD>< <L 5 boNP ALD>< A%< <ioL.

LN RN AcnRU-<IUN*C AcDB* > JICAaP*a®D Pl a0, Ac D>NLNE ALTDCGE o€
NGy 5N, AB o HN® P nadS 5Nk DRA<ISAS Ac Mo <L ANCD>PLS LN,

CALNA=a 5LE Ao A5 5oL Cdr>NYa P <th® <P D*CD>o-*Meg DA< 1S-CALANCH>E D9 Cio-*Nc
AP<L=GC®N SN BLGC 5NE ASOAS <L P MEDE BAUMAS ATRNNe 5P <IMA<io e <L
L AIEHCIT M AT IS DB Coia™N . <PDHCP>a < DA IS APALYLYE A HAS a3 CHM oo
<L H<LC b>ra M MC <L CALALS BP>rLe< AVACCPHPL*™ < (DFO 2011a). b0oDAa ™
DdHCa™ ANRT>CAS BLIAC CALACNCINE AC>5 1 b o AcNC>*<C Pl LUy S DR >
CL*P*g boNMP>o*L <'Lo AAb oL (Boudreau A< <IB>= 1999). CALc L*CP>dy><c <L
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Lt Cyn<e® Lt C<C, <PDAG M AP 5<IPIC>VE <IDC>*J*a Gr * D> NPCSc 0 >R 0 C
QPP 0 DLV LS. APy 5o, Ld<ID<® ooy g D->ALAS N*C S A BLo<cS 5N Ld< AotPL—*Nore
<L CALAG*L oS, CALASD*NLNE BLo<es 5Nt <D C>J*a AD<IN'LI < CL*d.o APJ*a* DGy o .

OB DI D>+<C APJa *DGY el Coa DI® <IbD> P >PNILYMLLE. ha-C KPCNE o >*D* D Acnoo*
LSP5<LN® <AL * D PRGY> o LSGE <L B>PNALJNE. LG PbrLo®N>A%LE, CH* D H<IG s a0
AN, DPNALJINE Atb5oa*h>SC <5 < PNCD>o*h>< 5N BYGe € <Ppe H<I<oM 5o e P>GD>< Pb Dol
(Boudreau A<IS <I>< 1999). by >bCHILo* <IN <L DAGPE Pa oo o>+ T <<NNo
DGHLC o P>*DPN oS LGS 0C. o> DPN LGS ID*C>ANLE D* A< 0<% N d ot > T=_5 Na ddNo-<

T NPC>HNE <o A<PNRCE 5N o B> OND>< >DN™L oS, Ab¥dN 5o <G*PYLNNL0 dh<R-<IHeD<
Pdalo®t <L AMGNY<o BPNna® >ALAI (DFO 2011a). ACHLE A*LAACPLYo® LSGSa: Al~aP® L5Ge
(WBM), DA< 5P LG (OBM) (ID®CD>J=a *NC>E* <A DY Acndbn <Ib—*N_J (National Energy
Board A< <>« 2010)), <"Lo> Na yP>PLI®-LSG<IUPL 5o (SBM) (halyB>PLY® Dsd a *M=a-*8>5d- 5J <L >
<N N A a*N>< 5o CLE L™ B%A<ILPY LSS (OBM) (DFO 2011a)). JANCD> oL >%A<I 5PNt LG><
(OBM) <'L_> Na Y P>PLI®-LSG<"UPL >0 (SBM) <ID®CP>SdyD>*LC 5<=¢ I <L_> ¢ <D< <IL> 6< PN
CALA*b 5N, SoOLPR®ILNE Na yI>PLI%-LSGe<IPL o (SBM) BPNALJINS JANC>Joa 5L ALALIC.
Al=a P [5G (WBM) <tLo> B>PNALJNM S dAyD>J=a.n_>N* (National Energy Board A<I€ <> 2010).
AYD>ILDR<C, Mibe o I Mot AR <lo-brULC Acn<I*DNE <G*PIC> 5N®
Alcrono<]®*CM 0 <L <PDAJ*a ‘o™ d<NNao®.

AMGR oL <'Lo ANTDCAS P B4 APINS 5<<=N*/<* (BBLT) <P ILC

Al ono<d*C g CL< Pbe<dNUDHAS ACE o> D551 L5GE, A= H><ICE™ <P e-—<LC

0 ono<d*C g, <L bo™ <PDAT<IL M <APPernDAan<Ib* C*lo* a-cPNo-T (Hannah A€
<>+ 1995; Hatch Associates Ltd. <'L_> Griffiths Muecke Associates 2000). dAY>~N& < o> Do LG*
bNJ=a 5L <B<* DI BLYND 1 AcndNT AAN Y= 55N ANRT>Co® BLIGE o ooy Mg Do
aD>*DNBAS< <L AAN VI LC. < <<, AbDM <G%PtYLe 5o AbD<I5 5N >PNAYS, AYNBLC
DEAAYD> 5N AANYSNE DYSAD AN <IBLC Mdbé o CAYda>L A*bAHN® AN GR-<da® >R o

T AMNE BLYGE € CLo D <N-H<A™o o D>*IPND>< o> DN A< (Boudreau A< <> 1999; DFO
2011a).

Na YL <D*CP><*DC oP>*DIPNa- ALBPNE (IA-35) Lea. <ID*CP>HCLC bH<c T <L <D<l
ALA*Q T. D5d*ar*a’oc*g® b>rarlI* Db P>LE C-HPa‘o®, AB/PNoONS o P<I*CP>PLC
B>ra AP C>YL N BLIG € AP<I#YD>DAQ *D <> A HAS ARM S, b>AJC> >SLC

<< DL oot AY>DAan <IbSo- < <A< 5% D o D5da Do (Armsworthy A<IC <> 2000; Cranford
A<I© <>+ 2000; Payne A<IC <>+ 2001). <A< 5%D< D= *D B>ALINNE AYD>vea *>C CLP M >0
NayDrLio® <L > Al=a P —ha rL¥® dAA< a sa A%LC CLEd< SdAYD>< D Acn A< C> o™l

D> D*CHPLY I =-bNPL-HNE AT NPICDAYULC TPIP S DR o AcBPNN7 DM LN <AD HPa PN
<A< <PDATC (Neff 1987; GESAMP 1993; Payne A< <IP>= 1995). bl>rLa*NCP>ILe> Cloa
>PNNYN <A<t << <A< 50*L D= ®*D< CALABCP> Lo (Payne A< <I>< 2001).

QAd S 5d, AcndD>NC dA<-<INAS ALACNPLYSLC BLBNMADRT <PDALY SN <ID®NLNE <Ido B> e
ABBSTE AcnNoNS, <L LB P<P MUY SLC CLAMCE dAPA> < av*C*oC. AAN*Ya® ANNT>Co®
CLB>*LbAGS1e LG <L BPNALES ACHGY* DYDY N oo AR 5NE 0.5 P> %boN® (km)
NP>L 50~ CLE o D>*DNBA>E (DFO 2011a). ID®CNE <P FHAS Dd a 5o, Al P —harLi®
o D>*DIPNE LSGAS <A< 5PNV ICDLYSLC DYGHECio™ Moo BLYGe_ €, CALYULY T Ho <ID*Co>L
<P<PD® DgeaSo*LC DA% > ANPN <> CH*AAIN dAA®. NPLYD>N® <PDACS I <I<Co®

T D>*DINBIAI< <ALy LE AcCo*L AdbSa <L <1 aSo*L dAyD><. <PDAT>YE <P>LYSLC
PM<ot B>+ oYL D<I®<E (DFO 2011a). APLPYDLLE CLlea P<LL*NC>Y® LGe, >PNAJN, <L
DG APJ=a *DGY IS o ¥*CI<IMom Dda o *L* <FDATDGYLE CL o™l Ac Mg ADT>Coo®
BLNGE ot AP <YL <IPorbGYLE a v CN® <> pa N<leno s *Le® <afdea o<
Ac®dn A e TP 50 C, <L PlecrLo ™M o Lra. b>pALh D051 AcnJCB><DC, on>My>o
Qe <otbY o™l b AK>LY oot CLT L ® NPIN oot <TD*CP>o- o< IMA<IHAS Mdo o
(Boudreau A<I€ <I>= 1999). CALAG-*L oS, <*D*CP>DAan<bsa>NC N*Cc AS <A<l CLoD<Ibe >LYLC
QLo P o Mo *C Ad*a L™ o°.
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5.2.1 P4\ YD d° Acng€

AMa <o ba CP>< ALC <A D%ILaD>HLC <PrA<IL® P a tADIE DA o< DEXLIC
PayD>PNN oS a 5a ACCHLY*<C <IbD>** >PNC B>eAL NP CC <L > *CC DA< 5 a<ILPhAS,
ALA*a T DA< 50 <505 1< <o > So<1o5 1< ha d NS IDAULC Pabeos1® AcnP<PaPNo*
BE>AEYICE> 5N oa N<denos1€ ACa Do ALAD<. Cra. AYD>NYLE <D*CD> oMo beCP>¥e

<GP ACNLPPLL LS > S [P IPAIPNE — >IN > o Pe™ > ™M > Pl oo (ALNP< S
2000 >c*abS 0 PPPCS A NEC< [psi]). #P*A%*YLoC, A HN® <M > JNo®,

AP *NCP><-_ 50 IPN<PC>AULC >=c_*b o-bC5 o PNt a DG C 10-15 AMG-é_o*L (DFO
2011a).

B>ra Db B>HILALLE <PDATDLMC DAL >PDE Acna ' N*CSc o BLio; CALAb H<I*N,
AASCG< (Sverdrup) A<IC <>« (1994) AL%Jo"GALC CLbd<d >+ Si*D dPn.<IPNC AL M AcbLE <rLn <1
AMLe N o€ APA=a<IJN M =0 <> AN AoAS, DNPK>gL CR Y * D% > € gPn<I*N_J
ALACNAILE > LI <L > Abe Do <>y Acbis0- AL CALACN Y=o, bo My ><C
NP>LY M= 5, DY~ LC A oa* boNPe®N-M< >LICan 7 1< (Boudreau A<IC <I>= 1999; Payne
2004). NP>LD<*<C bl>a>o*hat ALNP< 5t 5 >*DNICE (M), >S5 i%DC Pr<PN*Ne Ce>LC>NP
AGAY=a SLC Ao, AR Mg <L Ao* < c<IVo*. CALA*b 5<I*N5J, <<dAo (Payne, 2004) NNGH/LYa®
PrPy>NPLLE ALY GA o AGC B G H<Iw<E A OAS AR o <L 5 A pb<-<IN©

bo Py =gtb 5% <C <A< Gy LC. PLNC> >N DAQ *DYLC ASHAS PLNCLY S 5N DNFR> Yt
botcyD>oo®<C > IPA<IPNIS, CALALE Sdha Gr*>* NMNC oo *CHLyA<IMC CL*d< D>LYGe <
PLY= D NPCE>GH<IPN® DAFA>NYING AcnyC Yo, A<U< 5N ARAS <L > Ao*?L®DE,
CALc DA< 58855 1€ <> INS Acn<<C av*C><* Dl C><o ARAS bNb/>NY><C,
CALYo*Lo® Mg *\>cDA*a n <Gy D DdbCia*MC, CALAL >IN, ‘dla-*L DIbCia*"C
ALATI>CAS A HAS <A< 5% <PFD*CP>0-boGPC>MLC oC A *CoaC A% oLAILPNAS (Dalen A<IE <>«
1996; Payne 2004). CL*d<I AYD>c* o NFC S A, APALYLIC AL AR a gy H><ICAULC A M =0

>R 50 ¢ AB*LC by Mg >*r>o-b55N* 100-900 >*ONICa* (M) >ALA>< <ICa. AN,
DEECBNPoNt Celent <PDASE CLA oL BLNSMS boAc <<l o TPy *DR>LC >R 5oC
ACHY<ILA5NE. CLoBALE b M Lo SALAD>< Aot ?Le®D boAc<-c<lo™S <PD*C>DA*an<IbLC
DA N>R Ao of, DR AN Ao <IC>NPdbNBPNLNE ARAS DPH< -S> =g*
AGC>DAan < b <YLC.

B>ALYD> 5<IMLC CLAd<d Ac-®dPn <*C*C <FD*CHLY L C D> Ur=a-*h>g-G 5<% <C >[I PPN
PLSa*LaC DNS>NWYIC¥a *Dob. ALUDA*an <L NFCC A APAYLYC <PYNLMC ARINT b
PLADANBLC av*<*Clo® <"ANCP*<C AGCPLHNE AR bNLYC. CALA*b <IN, ACH LS
DA>LINANG? NFCSCAS a5a ATC>JNPJ=a *CH g <TPD*C>DAanIba o,

LDATE BH AN ID>PNE Ao oS <UL <P E Pabeos1S AcndrS <IDPCHRE b>pa I Nore
ALAT PalYycD>PNNG* a 5a ARCPY<In<IbSLC DG o5NE NPC S0 <> a ¥®<CHM = o8 ACH M LS
NNGEPLYdN® Acn<IIPLio? DIbCio* o boADDAaAS AbSAS BLIAC <D*CPH>bCLLC
DA®LD>Y S ICaDE AcndB>IC boAc*Lo*Mo (DFO 2004a). b>rLy>*LC CLbd<
<LEDHRCP>DA*an<AbSa M NFC S A b *UDAa  d° >LNSMC boA S an R B>*C oo, <L Lea
B>ra <ot dE asa PLC DG <FD*CH>DAan<bia o DA< 5P * />N o ALATI>CAS B>LIGE ©
CL*<IL®. b oADDAQAS B>AYNE b>pa  <I*NaC AY>NC>DCA<IBLC Lt CD>dy>_5N*

L d\'I<IdNo-*.

5.3 ALA' I ALP?bClo

5.3.1 Pa*2" Po*N*od

Pa 5 Po®*N*a-d AFCP>HCOAan<HLE ALA IS PP M g APCD LN DR Ho € AHedoso® AS* Do
daA=Ne, <L B>ALYD>< 5N <PDAIYT Mgt CLP M = BLIGE o <L Py < Do ANT>Ca
bNLAPYo®. Pas5° Po®Nro-d AcbLE AP No® <L botL=a®Dao®, bD>rLYD><HN® Dd ar a’c o
CL*d 0™ N>a.c*0F, PP<o b oA AL C <FDAC M NFC—Sa o b>ALy>LC. CAL® CLbd<
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APCD><RVDE < LC, AALPYD>C CLA < <PDAG*C <ICC*D5N° P<ILPLLC NPCSc AC
<ALSPCPBLY DS CALAbHI*NLY, CLAd< <PDAL*aDA*an B LC b CRYN<IBLC <L,
a5aA*CPLY o *<C PondaSo G CP>oNY, <DATME <AL 5P - NCP> <.

5.3.2 A%bolec ArCp©

NOLEREC>NLMS ASOAS <L IS ALATT>CAS BLIAS, <M I<ILAS ASGAT o< APCE Acn<1%UAILC,
ABID>NLNE AB 5 o< S, RPAME, ASGAE L5 ASGAMC Ac <. ASolMe< APCD>a-d< ALNP><5N®
NP>NAYLC 75 >5N* 0 DILA**M'C A HAS NS *C> > oo o, LeDAa *DL 51 DLIAC <L
NOLENECD> o Megb, LA ACDPNNYAS, A<IU<I®Dt D>9LADC NAGY Y AS <5 A®N>N® A HAC
Mol CD> oMo, o<IPLI<I5DAanSLC ALAD>< A5 5d oo, <L PYo?<I*LJS AL o®C>c >*NMC
CA%daoc5** boAc*LoD>io, CALAT*L.o% Ay>¥=a*/LyLC CL*do™ ALAT B>LYGE o°.

ABHAS <L <IPE ALATBCAS BLIGE S ACN®PLDA*an<IbSLC <M *Da* Ac>PNNY o, A5 LdaL
>ILA Do SAGY Ny o, b>NM=a S <L <ID>*NJ*<*Dab. AdL HC>YE CALY N PYLC DG ot

<AO*CP> 5o 0 <> A5 CPo* o€ CAPI<I- 5<% A D>PNENYAS, CAd o™l

A NPT *D o d*ha®* Do B> *ZICD 5N VSPC> B> PLC DG LN ALAT>CAS

A ¥*<ECM o CALAYb ><I*N 5, CLA<D b >PNE CLALMC Ly o< H<J<*D o a b o°
AS<=J<L*It ALT>CSo DLYo.

LMD ACBPNNYAS A aC APCDodo®, A?B>NONE boldc > Ycaso < <L CLoT>C>reDe
DLYAS, <AL= PCH oot <PDATDIAN<IBLE oI<IFCAS BLIAC oMo o<t Do* A oC
APCP>odo®. AcPD>PNNYAS 5<€D<IB3DAan<IBLC ALAT A 5doNE, <PDADAQNBLC ANYT AP Do
<L <<N*egt. CAYLo <loJ®Do, ALYULH<IC I B>LC AMY< DN CALASD o AbsM oo ALALIS,
S*ha * DI *NC>5N° PrAs<e®DNe BLbNMDE,

<LDHCP>o*M NPC S AS CL*da L D>B>C>b>Yot C<<*da o b>ALY>*ILC, PP<lo- PP 5DAan <<
AMAghAS CLEd< <PPD*C>JINSS av*C>YI<erLC <L ¢y *<Po, CL'd<lc N*C A ALAALC
<CC*DILM P<AL*ALILC.

53.3  be®PL¥S APCPC

B> ?NC>PLLLC CLb < b APCE>YE ALAMIC NP>NAULC A%*LoS, Pr<lo- ALUMDAan<bLC
CP> 0L 5 5NE Aa Py A ANA>a A <I®D IS, <> <FA<IL <PDAVea SLC AP <c<ISN<PC>Vo,
onyD><Dot, <L ASSNPN gt B>LYGE € Clo BLON® AcBPDAS, ac < o<d*<-<lo*L b >NPLIC
APCID>¥E CLbda*LC adCDrLio* <MA<lbhoo® <PDAT bR LC PYUcAo® boly* Megt Do a v*C>< Do
Ao J*<<INod ADbSa™, >LPPD IS AMSGADNE <A PAM e TS0 dS boA Do LeDAaLC
A<t PI<C <L NN C PAGY > o1, AMSGoB>< dbearnt™L <L P D><
boACHCT1C. AANCIo*1C HD>FLMEDE, ADMo aP<tDE BLIGE € A<D AALLCHLC
Ldo™LNE APCNONS be®PLYC APCDo-dC. AP%a * D CLB*L*C>DAan < A5 5JAS a AC>N-NC
PAJaLC ANoct1¢ 5 NSCGe_© (cm) As<aLC ALAD>< ABC CAL® BLYGE € BLAB DS A% 5do
<TUB>NAPY=a GYSLre CLd<.

CLbd<d N*C S AT, ALYSIMLE <*PDATnLY*CM @ AC>C bP LI APCD>o-d< <A<y *MLC AL*a*Lo¢
Q¥RCD A% <PFDIFC>Y* CLo DLy LS. NFCSCAS <L a ¥®<tC*C ALLPYD>P<IBSLC ADYIC>aC
Q¥RC>RD< PA YIS <L Dot HNE AAL>PNH® NN DGMRE ALADS AcndD>beCT*L o
av*CP><R*D® b>PN*CP>BCnIBeLE.

54 PaC*N® Acno <
>a C*N< Acno* < be??L'LC Acn b CAYULC Mo a¥*CP>J*a *Do ba *a *<¢*Lo ba C>< AL o,

B>ALYD> 5 LC <PDAT 1 CLA < Acno D> <L <PDAG M NPCSc o <L a v®<tC* g, Ld
<LDAGE BEANPCPYNIBLC <L <P DA DAan LB CH e < A<5P g NCP> e,
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5.5 B<YdCE QLo A< H<AC

Ac?¥be<E CLo N ha b>PLIC B0 AD Mo AP<lAo/ALo CD> o™ dC Do <PDADAan<IbSLE
NECSCAS ai®<tCH* oo AaMyD>vea ®D¢ PLec?LNCH>Lo<I*N= 5N, CLA<IIN LN <ICCH IG5
P<IL*Lo N NEC S AS, <PD*Co-*< DG CLA oL AcnaD>¥oC <M< LM b 5<ILC Pr<lo
QA ARCYA<IBLC.

5.6 ALA'T <'Lo o0al*L*D€ APa."D°

boADDAAAS AHBNNa® Acno<IiC A= *NYDAan<I—C CL oL N*CSC AC a ¥*<CHM g,
CL*dNda. DC5A-H<ICH>*MDNY, a5a A®C>Yn<BSLC, NoL#NSCD> 5N CALYYN <6 <C, <L >

AT NYCACLe T AcndNg® <G#PePADCL 5NE. CLAd 0™ L UYC pal*L*ILYC AR5 *DP LY ASb/>N5NC
Pon i€ A B> <M< 50t /LY <PNba?, A5 Hdat, botla * D, Ab>NG LYo
(OP>NY, b>NMa AS), 0%UJ*a * M D<GHAS Dda * D D50 DA LAS <A< <PDAPLDAan<IbLC
ALATD>CSo® BLBNM Do, <A< P *LC <AL boADIPo*L LeDAa L Mo
boACIC>¥a *Da* AB/>NOMT boA“ D NWHILYC IR 50~ APLII>*DC PAM &S, A5 Ld<
2= DS NahD>PLYC ACD>PNNYAS, CLE < AR5 * D AbSC>*<DM* <*DADAan<IbLC

PO D>Pa S Mg NFC S AS, IYaAd®<CH* g, <L <I<N*M=g*Da* AP* Do, Abr/>NNC

<P CB>LHN CLANJS Sbolb o< C e

57 oaNdeLl Peb< ArPb<-edoL

Aol P P>< <P <ol boAc <ol bl a P <-c<lo*lo N*Cc A <A L*a
B>ALYBNLE. P> < a oL <IPPPNYDAan<IbLE ALAD< 4 P<INY I aSo*La®, LYAS <G*P %dLo o
QLo av®<CH g, IR Co M ACD>PNPNY 6, BLBNMAD>N®, <L 5 CLo D¢ <*psA%IL g
av*CP><Do P> YADA*an<bLC IMdo>C PII>bCioMa*, DIbCio*IC o>l =c*, <L
AT o A*N=5NC AcSdP M =o. CASALo AT B>PLINKE AcnvCP>¥=a * D¢ <D*C>V=a LC
B>PaA<RCDHNE D<o b L Clra P> <L boAc-<do 0 /<L < <L Mo C
CL*d< NPC S AS. bP>palio® P > <o *La® CALAN' PP <E beaPo* Mo N*C S AS
ALAD H<MLE Acn<UNCa /<<, ALYDAan<IbLE asa A®/INT® oAt
B>AYbPa MDA IbILE.

5.8 ASIPraJc D5dHbCia*< (‘dA°nJNS, baLbPr<, on b CPNbCoe*M< <L
o-eqb<bc°|.rc)

CLbd<IN=5NE AMA<HAS ALAT>CAS BLIAS, BALYD> 5<IMLC <P D*C o< SIALJNDLS, oL bR oS,
o BC>NHCio-* o >R 50 av*CP><* D boAcrL5o-* o PLICHCio->M< CL*d<d N*CSc AC
>LIYAC, batLYba*"C boA*Lo < <L > CALDA*a *NME b oA*Lo™C o 5a A*CD>Yn <IbLC
ABDN=OMC LdLUYDAan B LC oPH* <D AT I DIBCa*M A'YCP>DAanIDBLC <*rlb >
CALAJCE 5N 5bEP~a PSa* o< CLPb<I BLIAS; CALAb >IN, CLEd< A-<la*<

DPPYD HI*PL™LC.

5.9 aAaPN P Bonda*dINCPo*rC

<LDAT™ AP CPbc b Ca* o MPC S AC Mo ABHLAI® NG AALPY>2C CALANY ALY D> 5N®
AHBNNE DIBEC > *NANYD> HNE. CALAY 5N, BLIPE ALSNC>beo-* D 1 J* </ Lo <L
CHheC NFC S A <*A<5PE*NYLC <PD*Co Mo A 5*Cbe b Cia*Ma* Ac_*LJS AYD>NME (CIoNe
Ac™L B, NNG*PLo*Lo 5.3). DA< IPMC APIAanc® Acn¥N® AGAY*a D (DPD>NLHJ,
Q¥*CD>RD%® P NC>a /PG CD> oL, DA< N <L DA N> N, DTSt d*NPia,
D>y —®Piat <L APAC Yo, a. C*NE AcndN™M=o°, o 3JC>NYCCAcLa A d®D <L bb>ra A<I®NT
B>raA<®N M) CLEd NFEC S A BLAaRPa ‘a0 <L 03 <<-<IJ=gd 5N Mg/ <I*C>/L M LC.
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Achn7yD>e*CP>* CL D AbBCP> Do b oA *Lon 7> (INN*o* > "y AX)

A b CHLDAan<IBLC CALANY 5N bP*aPa o CL*do>L DLy*o* <L CLdo*L <DAc> Yo
<P CPRa M LC/<A<oPa*NC>Ja GN-0. CLY I <N No® <DANC birDAan<IHLC b>rLa™MoN®
boAco<Gy<ILMC <D*CH* o /> a*hNea-. CALALS, Ca NNS*YLYIN Acn<Ibe>% AP5q *D<IUrLC
<P 7Aoo CL da*LD]™.

6. A*AL7D>Y<dAndc® av*CP <D™

6.1 CLANJC a.naA®Po™ A*Ar7P>/<dndbo*Lo* av*CP<*D*

APAPYDY<IN® ad®C><D® a 5a ACPLLE B dao BLYAC 5d°ha ®* DM <D< LeL*Mo- (SARA) (2002)
NNGPLo*L 2(1) ALACYD> 5N® 7. a vECEA® AC B Iben !D% BLADVa Yod >0 0 Y<—<IS I
MN*CPALo 0 N BLYAC <L > asaA*CALo 0 BLYAS AN Y<In<—* a V*CP><et D%

2% <—<IGal Acn /<N o <ICs0 An/"<PN* € <a o CL 0% BLvo< [NNGLa>L 2(1)]

D>LYAS ha *DMD Ll (SARA) a e A%HL.C a¥*C>< Do ALT>C o BLYAC d*ha Dl oG C>Va*
ALNLPE " A B AL Ao <TL > APL AN APHRAAD o, o P BV YA

a <oA= 51 I > boADIAa T a V*CL><0t D AL THCot DL vo* CINy > Y<lso Cl a
D0 PLANSP Ve 0 boA< <IN G € 0 a VRCP <D Clo AL TPCo BLvo?
AaALAA oo <H o5 Clo Avea ¥4 Vea *C o " [NNGYLo*L 2(1)]

CALAC*LC <D0 NNG Lo 41(1)(c) Bda.o- BLYAS d*ha. DD Ll o (SARA), ‘a_ad /<
DL AL P<In<Ibo ot a v*CP><e* Do, a sa ACPvea ‘ol 1S D*LAI > APo << AbP>J>a # D€
DADLYIHAS AN DAL YHAC ASPNICEVE Dda ** < bN1AGE ot boA—T LC

P <la O oG Clo " o1 ba CI” (COSEWIC), <> BALNYH ot Acno>vE CAdor L
ACAJCPIOAan <Gy * Do’

CL*d0™L <P Lo <L CHheC MPCSC AT, APAPYD>Y<IN <€ a v*CP>< D a ba A*C>2C

A A ARCP>YaSo L M ea, IDHNE Ao AYB>vea Dot DN, <L AYD>NY<N <KDN M gt
<L ALAPNCPE AYDYA <t LPLNYJICD o< N BLYAS DLICon <*CHM g <D*NLNC.
APAPYD <IN < a¥*C><*D® DPPa *PNCH>PLSC <UD av®CP>AC b oA 0% Acn<I*JN-Ne,
APAPYD> <IN <Ie? a¥*C> D% A 5D ML CLA e L ® av*C>< D¢ A<l asa ACCILIC Pl
<L bPYDDAQLC As<lo CEAL ad*C><D<, boA son<C* g <L ALAD>NCH>YE ACHA <1
Ctdo™ DL 0 BLY*a Gy oM >R o o3UC>a>NJ=ad- 5N ACH o, Acn<IIP<SAPK> <
B>ra AL Co*C (NNSLI® 6) AYBNC>YE NNG Lo Lo 6.4 Db LILC b *C><IbSo- Mo
CP>2>*Utbeo* o 5a ARCDdNE BLIAT APAPYDY<In<bia*oob e ®<C M oo,

APAPYDY<IN S av*C><DC a 5a A®CHILMLC Clédao AML=a® ALAT N*CSc AS Cbd<d DLIAS
NN®C>ILLLC <CA>*PD 5N AAL HCa*e <5 CALALS @ 5a AC>P<IDa N APAPYD>Y<In<bo<
a < C* oo

6.2 INPL'YNPRAC <L Acnyr/c <O CP <D asa. A*CPdorec
A*ACL7B>Y <A dbo M C a v <"C €

QI*<PMo <L CHeC NPCSC A AALPYDHLC “bBALYINPRE AIL<IMLC” BLYAS, A<=J<1®Dr™,
DASLYNLKCAS CLédo™L BLYGE oS (DP>NLNE, PO MB>Pea Y<lo NS, o <tC 1), Acdr™<,

M Ae*PC boA* Lo (DPB>NJ, AbOUNAS— oCHA*CI>o- M L d o™ L LN,
DIbCa* o /AP <-<1o*"'C boNM>a-=6%), P<IL*Lo* < <L Acdrbia< (DP—>No,

A A< e Tda*PC DPD>bSaS, Mg A d*LNC>5NY) Ac A*a d> M DPY>LYDLLC.
QpeHAL O oM, CALM o€ B>ALINPRAS Ldo*L NFCSc A —a <P CH g boA 5>bCLC
o<ICP>ILSC <> CP> 50 b>PINAD>E <L 5 ABLJE bebCLSIC b>pa < 5N°, ACHLE
"PILDNPI=Ga " av*C>Vo > IN<UPLYo: av*CP>< Do b>ALINE o<ICHLE>C o ¥*C>NC
B>AINC<INLPLYE PP*CE P LD H<IUoNE ALALE NFC S AS AALPYASLC ALY 5<I<* DAy > 5Ne
Q¥*CP>®* B> NIl oo B*ONIC H5<YLNE. AcMtbeo o>, Procr?LLC b>rLac, A<TJ<I*Dr*
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ALA*a T, bo% CAPI<- 5<% o ¥*C><* D ALADNCH>VE (DPB>NoJ, BYGAT Sdha Lo, bNLLI<ISAC
a¥*C* oo, ALATT APPDGES) <P Y ALLC NPCSe B> AT any >N CAd<I-5<I® AalY*hAS C><o
Q¥*CP><XIMNLC, >0 ba<LMC boASIA>BCio ' C>ae 5™ av*C><* Dl G*PtYLa c
<> PobL T LPLNY 5N /<P Y 5N BLIC o CC Mot BLNLME Q<P o <L CHh—C

N*CcSco.

APSGe* D L MASC, 56 at

Cea NNG LU DB>PBLE Acn D>t a_sa APJCH>I APAPY DY <In %o M=o a 3¢ C><* D
CLdo™M <J*<P*Lo NP CSc o (CIN>NEAIN 1, SI<L*D® 6 <AL > 7) <> CHe< N*CSc_a*
(CdN>NEPIN 2, gL D% 5-7).

APLD>PNPa A< APAPYD Y <IN S ad®CP> <D N*CSc*o* aa AN<*/L 5<In <o NC>*LC (DFO
2011b), PP<o- ALMUNCLE AD¢_INCD 5o Ay So-*L b>pLoB>< (DFO 2007, 2011b). ob>pa <IN
DN (Dutil) A< <B>< (2013a) <D P>L< ALTD>Ccnrtbdc (DFO) A*Go* Do *La NA=C. 5G=* ADTD>Co®
B>APNS B>ALIN Mg C><LE 1971 NPJ 2008 <A *rI>S 51 b oA o™ NPC S A
P<UL*Lo N C Ao <tC oo P<ILL*La*"C ANT>CAS av*<C* >, Coa b>ra /o

A< 5L ¥ CP H<J<I* Dot <L ad®C><tDC <A D*La 0 Acnarl Lo Ne
asaAlTTt al~cnL*®C.

DN< (Dutil) A<IE <> (2011a) D*PSB>LE << = oA INE<INLPLI® (DP >N, < NES<E
A¥*CP><DY) ALLAD>o*/>no® asaAY*?JNo® ALAD< Ao D=LAN 5N ba Y<IcP>6C <L

QA AYATE ALATBCAS ai®<tC* egb CP><a SAC. 56 AD<In <> A*Go*Do*La. B> <TAD>I®
QIRCP >*>% P<<LA DY NC> 5N ALNPD>OME 100 P<<nso PEMD (km?) (10 X 10 PEMD [km])
AP*PAC. Coa a5a AY*/JIN D=LAD NC> P> <Ip Do C>Den¥No® <L ALAcn¥No®
boASPbAYLMC av*CP>< DS, <L Ab?D're 5o DN>LINhG CAD Yo Lo, Baso*/>N Lo,
NN<ec<do*Lo® <o®h*ILD><, ANc*La®, ALAD>< ADC YA Lo S, <Aool ADC oA LaC,
<L A HIME, o<IPLbec =g b>pa<I®N bNFAACLC AP*PAS N> oM ANNE ALE <>
D> AP APbEDE ALSME @ v*CI><*DC bNLNE 13 <A EDE <AV @ v C><DE,

B>AFCD 5o AgMy><D P<I-LSAD>PLaC Ctda*LE Ao NPC S o BLYg* CI><a YAC, 5Get
AD<In <L AMSo*Do Lo, DN= (Dutil) A€ <I>< (2013a, b) bNLLYE N*CeSc A ASb_5*C>NE <L >
AYD>a A<I%DE B>ALINS av*C>bCio* o asa A®CP>I N P<<A DNGDC. Cra Abooo® <L
Aadea5 1S B>ALINK® o<IC> P>*<E IDPNHME IGICLE AD o bebC 5Nk b>pa /s 5N CH><*LC
1971 NPJ 2008 C<o <tJ*<P*Lo A'Go*Da*LC <L C><*L< 1978 NP_>J 2008 C><o >5d*</*Lo
AGor* DL C, CASALo > CL < NPCcC A aa A®Cc >*>C BLIAS, <5 A5 CI>¢
D>atbe<1%oNt DSILA N, <G*PP<I®C>YNE A%5LANDLS AbodaSo* oS Acn<Ueac > LC.
AYACIRNN 5o D>, av*PNE—CLa D B>ALYNPRAS <ID*CP>¢ >*>C & 4*CP>dNE ol
a¥*C>AILC (<M oM bNLLYE BLYAS CLoD) <o oo Aa <1 C>Y <1bSL*LC (bNoNe IMdo->re
bNLY¥S) <Do Al*PAca. <M NPEDE Acnv?S <D Ccc > o< B>b>C>Y¥ea doMe a v C><*DC
P<L®PLAME A% 5P CD><0D o <5 DB>CP><5N° a¥*CP><DC a v*C> oG CP> 5N, <M A<i_so* = o¢
<L "a¥*CP> H<=J<Sa > o,

H5<-.* (NL) dA*D*PLo*L

Cea NNGPLa>L DB>PBLE Acn D<Mt a sa APJC APAPYDYY<In1bSo oo a v C><*DC
CLdo™ <tJ*<P*Lo NPCSc g (CIN>NEPIN 1, Sg<NL*D® 1-5) L5 CHhe N*CSc>a* (Cd*\>NEPIN
2, 4<% 1-4).

b>PaA<as I B> P CI>NE B>ALINH<TUPLIE o< o <L> TP NPC S AS
B>AFCI> >LC D=LAN 5P Mo NPCeSc A€ CLo<D< ALAD< AL Bra So*/D>C> 50 <L
ANT*/>*CP> 50 ALAD>< ADC B>aSo*?D>N*C AD>o* AYD>NE b>pa A<*CoC b>pa A CI><C
A< B>*>C >P<Phede (1977 NP_>J 2013) <L B>ALEDE (1971 NP_>J 2013). ANT>LC AD>o->M<
D=LADB NC> B>*>C CLANJE ADT>Conosl NN*Pa~c ALAT (GEBCO) A bS50 5 AN = o
B>ALINTNG o<ICDPLYe L0 LoPoo P<<nDNo 0aN<IL. BLYAS b>ALFCD>c >*<E

23



23 AT I S Acn PPN Lda™L <J* <P Lo N*CeS AS <L C*he N*CeSc AC 2018
<A>cPos1C <SadN CLo™M AML=a® ALAT NPC S0 [DPrEUPLE™]

AT d*UNC>< 5N CLE oM DA S DL DP<PREDS AALD>PCD> IS avPLo®h < >oq Sa-%¢>N*dS
<Lo ANc e,

AB>G*1€ Ba So?B>NJS <L ANG*S AV >SLC DPn Dot A<l <*ab5s>Ne ALNM 10 P (km)
10 PIOre (km) (100 P<<nc 5o PEMD [km?2]) b>MSPE As<lo ArP>Nalc LPLa <PNhso-s e N>LY>C
ba CI <> (NL) <4*D*’Lo-*Lo. NTA*dS Acn<JPLIC Acb>C <M J<IC AM=a ®<P*La- A*L=a® ALAT®
ABLA®NE Aa AYAIN M-S (NAFO) aLB>J=a.*D< 2G, 2H, 2J, 3K, 3L, 3N, 30, 3Ps, <|"L_> 3Pn. <I[do-><
D>LYAS CLo D¢ a\N*C>c P>LC <Do Ba So*?>PNEd*NC>oN® <L ANe-*ZPN*d*NCH>_ 5N AD>aC
<L AT e*NC> 5N NPBLY B> PNJML 5N D=LAM=5E boNPB>beCio*S CALACHCaC
CL*P* <t J*<P*Lo <L C*heC NPC S A DP<PhedE <L 5 AP, Cdo<I*CNE <N Lo */D>PNC
<DHCP > AP D®CP>d N D>ALINPNAS DPPa P<NE NPLYNS: 1 >8NC, 10 >5N€, 20 >4+N<, 30
>8eNC, 40 >4=NC, 50 >8NS, 60 >4=NC, 70 >4=NC, 80 >5=N<, 90 >4=NF, 99 >4, NP>LY S <A< ®

>l cAc ot >R C e >SS AP<EoNE 0-5. <A<t <MCD<50- NPLYD>Y® ALSNELE <A<

bNLY<i =N NPC S AS As<lo P*C CL < ADa*'C ClLea > a sa A%< 5o <Do

< D*LPaSo g,

ANG*YB>NE <L BaSo*?>NE bNC> B>SLC <IC>NPd*C> 5Nt AT dULNC>< 5N BLYAY /e ccPNo
<G*PrPJCINL SN AYAPN o BaSo®Pn oo oa U<INJ dir U a oL * o AD>obP>a >N ALNM
10 aa A%< 505 Ao Lo (A>ob o 5-) DaSo*’D>N NPBL o <> ANe*Y>N CLo*NAa S o
Q¥ <L << N So b o Aol 0T CP><0 ACHo*LE N*C S *o* CLoD%bao

>a So*?>NI/ANG*/>NIS NPBLYDT. AYAPCINE oa <1 A?D>'A*LC 0 AW aSoo* <L
aa A% SN C><a NFCSCAS ACHaP>ADA A o Mg D*LAL M BaSo*rB>NE <L ANa*¢B>NE.

£ *%J<C CL 0™ DAL <L BP<ERT Ay B>SLC <IC>IP NCD> 5N ba %< Cra 5 PUL* DA Ho
APAPY DY <INt a v C><t Do CLUd o™ <P o <L Che MPC S o <Gl ®/D>NC L= ore,

APAPYD>Y<IN A av®CP><D® NPCP>Y® CIN>NYINS 1-T <L 2-T PUPDALC av®CP><*D<
ACHA<Lb o o o3 <-cA=gd oM LI*<P o Lo CHeC NPCSCAS, PULFDCD> 5= 5Ne.
alo™l DaSo*>N*C <L ANo?>NC CAL* NN*C>ILLLC NN®PLYo- Ctdao- NNGYLYo 4-T <L
5-T PLFDALC al APAMYD>Y<n<c® av*CP><* D% a ay>v=a L™ C Ao gL D=

6.3 aaA®CPoc CLdd A°Ar7P>Y<dndcC av*CP<*D°

aloc*LC avaA*CPo>L

Cdo<®CNE< av*CP>v¢ APAPY> <IN av*CP>A¢ boAca o0 Acn<dUN-ore, AlLn>NC>o*re
<L CALANCP o™ ana APCPPLLC <D OHNY av®*CP<t D CALADbco Lo Acn<No = o°.
av*CP>AC boAco* M0 Acn<dUN-oMc Acn<YUoo asaA®LE Clra APAPYD>Y<In<c® av*CD><t* D™
AcC Db ro*o® CAL*a® av*CP><*D< Ab<lo asaA®CPPLYoC PP MNCPYo; CALAbHI®NL, A C
A7V ® D¢ DN>LJINKAC DB YLLC ALACoN® As<o D a Ha APCPALYC av®CP><*D<, A SPNM
<L boA*Lo* M ACHA < CL o™ DL 0 DLal<A>a 1 >R HaC o< <J=aPN*"<
ACbnc*<.

av*CP><'D%* Cd7y>NCP>I® B>da D% NNGY LYo 2 <L 3, <L Cd*hBNPYdNo 1 <L 2, Cled<tde>©
Mo CD>S ALTD>Centtdea AALMY S ACHAAbo G5 oo BLIAC o%U<<<qda M Acn<IJ3Lee,

NNGPLY® 2, a.o-“NP*M< CLYd <“J*<P Lo~ N*CCAS APAPYDY<dndc® av®<tCre,

‘" VL D™ ‘d-dod*La*L Aol L av*Cp4< (km?)
55.635 -56.827
1 55.549 -57.012 10,012.70
55.997 -58.472
55.347 -58.698
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56.245 -60.002
56.414 -59.689
56.146 -59.329
56.620 -57.996
56.277 -58.004
56.281 -57.474
53.073 -54.674
53.355 -53.402
54.341 -53.967
54.956 -55.227
2 24490 20113 28,927.37
54.636 -56.602
55.376 -55.325
54.689 -53.137
53.048 -52.021
52.536 -53.719
50.201 -53.422
50.553 -54.113
51.155 -53.500
3 51.395 -54.288 36,670.56
52.209 -54.099
52.937 -51.750
51.976 -50.614
50.973 -52.880
48.942 -50.177
49.080 -52.369
49.250 -52.339
49.687 -52.092
51.426 -50.978
51.680 -50.392
50.367 -50.607
4 49.919 -49.943 33,604.29
49.041 -49.924
48.459 -49.396
48.034 -48.436
47.975 -47.750
47.798 -47.740
47.878 -48.590
48.278 -49.473
47.259 -59.312
5 47333 -=29.210 61,08.89
46.891 -58.149
45.896 -57.174
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45.561 -57.329
46.754 -58.479
48.590 -60.861
48.321 -60.904
6 48.349 -61.308 806.70
48.529 -61.281
48.520 -61.146
48.609 -61.132
47.840 -59.360
7 47.881 -59.894 1,201.63
48.150 -59.845
48.105 -59.310
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1 54.831 -56.069 11,985.54
55.366 -56.099
54.886 -53.985
54.595 -53.341
53.497 -52.548
53.517 -53.125
47.278 -47.760
48.635 -50.849
48.398 -52.702
49.269 -52.754
49.601 -52.120
50.816 -51.863
51.223 -51.400
51.862 -52.090
50.919 -53.339
50.232 -53.429
50.272 -54.020

5 50.972 -53.919 76.847.08
51.506 -53.083
52.875 -53.098
53.132 -52.006
51.958 -51.078
51.306 -50.269
50.870 -50.784
50.338 -50.854
49.842 -50.089
49.126 -50.262
48.698 -49.925
48.159 -48.809
47.977 -47.736
47.362 -57.689
47.368 -57.430

3 47.187 -57.428 650,68
47.177 -57.561
46.919 -57.690
46.913 -57.794
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47.085 -57.706
47.598 -58.769
4 47.621 -58.488 566.86
47.359 -58.481
47.360 -58.740
48.116 -59.444
5 48.150 -59.845 1,209.61
48.508 -59.780
48.474 -59.375
49.269 -59.080
49.000 -59.134
49.012 -59.271
6 48.922 -59.288 1,414.15
48.956 -59.697
49.225 -59.646
49.214 -59.509
49.304 -59.491
49.617 -59.991
; 49.649 -60.406 910.40
49.918 -60.359
49.886 -59.941
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o <G*PAAGT® AP<SCPNo LPLaA<PNE APNJIN* ot 1A D% LYo ALST>Cndtd< (DFO)
<DL o€ <o LPLa <o Acnd“dNo-c.

LLD%*DdS, Aa*D*ILD>*DS, <L 0a b*b®PLIC Abv*Nr 5N ID*C>o*N>NCH>LALE LdNJa:

o bi¥roNE AA®ABCSE< <L AbY®NPe5N® C*PHNMo-< <M o< LeLDbB* Do Acnbdo
(OPP>NLY, ANenrtde <L P B< AP Sl ba CT, M YJA®Y b enrd® ba CT);

o by 5NE AP ABCIGS <> AbY*NI= 5N CHB>*Y bM< JAD%YLYo* <L > pa bd>vo
PL*DANG, CAL® aLD*<C; <L

o D% P>NbEY=a o Acn<PNEN DG o oWNE <ID>c Yo 1< bNLN o <L birda®
D>bbNPINTDG pa b b ’Lic® AcnbMr*NC>Y oS,

N AdNS <L Aoclo AcnbC>NY 5o <D*C>o*\>NCH>< LdNda:

o AbY®NPN B>ra 5o T AP<I®NYINT;
o Acco<lo® <Lo DNP>LBNMLHME A ND>HC>YE: <L
e bLA>NCPoT AP<®NYa®.

C=<* NGO a 5a ARPICDIC o< *NYe< DG AcnoD>¥o® Acn<IUensLC,
AYDNC>PLS 5NE P <t >N<Inr/L 5N Ctda. NNGYLYING, o sa A%/LC Abd*NMD< <L
AZB>NPRE P 0 AcnBCPY o <L ARINYALC o< *NC>a*" o
Acnlbd<oTo. ARIP/< o™ ALIIL*IM WPNCEHI™ Achd Lo A*=a ™ ALAT A7*SD>NCD>LNY
AcSINL® <L BALAS ™, Acso<I5o-* <L bLADPNCD> o AcnMP<PMPNAS Lra Acn<UsR-c<ILE.
Acng € BB>NMYDL<bro®>C Cdod®*Co NNGYLa o

5.1 DK cdJFd-orc Acnlf<dPNA® A - Acnd*Joo bPrLAd o™

B>ALAL T ARV Ac B>
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o SboAc<-c<o*Mg* <o *C, P<IL*La*"C, AboLAILC>o*NC (M dotbda><)
<GeprAed| g <L BLaMC boA3BCH Lo 1S

o BD>ALAL®N ABULAGS I B>ALINNH<AC>< Do, AcM> 5N BLIAC Sd*ha ®* DD Ll > NJ
(SARA) NNGP<=<IAS, BI>AN®NC D> b D>ANE, P bSAD>E <IPPPCP><* DS P4 A%YL < (ZIF)
O>ALJINKE <o <IIC AM e ®<P<o baCP>< ALAM o ABoLA<a 1 Aba AY4dN (NAFO)
0&.*/ g1 B>ALINKE N>R ICD> LN <PPDAT*Lo® ABoLA<® N A5 C>en<*IONJY;

o aaA%IN al®*CP><*D o DGMot <L AALPYDY<In<dcea® av*C><Da* Ac Y>> 5N,
>a o PC ALY *N>a* S, AB'C boA DTS, AN, NLIC Lo *NALA>a,
<bro*;

o <EGUbSaNC I APAST S <L

o A aARCHJINME AYDILAM =g C LaD>¥® b>pLoD>c.

5.2 D4 KcAJ*ad-of < Acnl<PNA® B — a.v*CP<*D AP*Aq*CPo*I*
Lo N> TYBo M€

Cdole NN YLe™ 6 a5a AYSPLIC < J*<P Lo <L CHheC NFEC S A ALY DY <In <IbSaC
a vt CHME Lo N>y o e,

53 DU KU d-oNc Acn<IPNEA® C - < A<OP* " NMrdorc AbbNro®
Acnob<*DC

08I F* NP1 Acn BN D IDdr e >LC P <ot ALPNC>BCIoNS CLT L% NtC S AS,
B>LNE aP>*dDAQ® <o *MD<IP<E, A5 C> P AboLAI N, CLea >l o<t Nod <LJ<*<? o <L
CHheC NPC S AS a5a A*CHILLC B on<a®Dl oG C>5N° BLYAC >da *LE bNLAG o boACLMC
> 5n<a Dl oG C>a*"C o-¥N< ba. CT (COSEWIC), CL*d<I A HAS A A% 5*Cl> PHCe >LC <M o¢
AbHUALPNLE, LLDbrd o <ID<IL® Loa. GC® asa AC> >*D% NP>Y>bCdy>_5Nt D tCsd-Ic
Abnd o NHLFN*CP> o< 5N 520C <R 5a-C APCP o< HNE. oA 2002-T, oU<<<1J*&-5d>NC
AbY*NMDE D >SLC CLA < NPC S A NPB>NY>bC5dyI>J=a* DNt D *C4\* o Pr<lo-
AL®*NCP>*b0-bC5dy —*DNE <tda®<? AAD NC>IHN BLACP*a S =a*.

N*CSLAS DoD>PDPLILC "DLULA<Pb A BLIAY Clea boAc<cc<la® DA D> 5A%LC
AYD>PLEGHIRDNE <l DLI*aY<IGYLC AL®NCANGAKC. CALALS, Clo 2003-2004, A& N YJN
oo *CP>*L A SN Acnd=a >N NNGCH>PL N AL NCD> IS AbLAI®NE A% e ProGs<1%<C
Nt CSc>a*. AcndaP>NS AYDPLP<DB > o sa A%Y 5N AboLAI®NE TN SIHE >SLA G o
NEC S AS A5 CNLPE BLIc*PNJ <> AL*NCD>beo®< 5NE PB>¢ tdS <> <ICCoa*M=5N°

A 5P CANY e o¢. CP><o- 2004-T, ALT>Cenrtd® (DFO) Acnc B>LC AdbNYJINa®

o * LN B>AFPING NPC S oS, aAd *PJNP o, <<HPPC>NE CLD da Acn<IJa*LJC
ALAC*LC D>bbrLe5Ne:

“CLal>Nod DYIBC o AboLA NI ALY € AVCD o *< Yo G CL >0 A JCV® A5 ot
CALANYYIC oo Db C o0 TI*< Lo <IL > CH M CC A< > <UFo< CLP BLYAC
BLALAIBCLAL YN >0 W AP <<l Lo ** P20 o N> CANCLc >oC, bPALa *Dy—1 <
L*a GC* (2000-2002) < Fo*< DG Co*"C <IN’ LC VY =0 =0t CL*I<IBLVAC

DY <SG oot CALA >IN, CLANI Acnl/<in <t LC <o h>—dorc <I~a Ll <o <
ABUA<IYTE N> s><II<I 50 CLIJa. <IDCCPL<I— ASBNCVo NI N*C—c A

<L B Pa B DN CICL 5N BLIC T a o, CL>a P/<No NsD>J*a 5L AchNiotd <t >
Acnd*a € LCPBP<IBN Yo 1N AL YNCbo b Cn<Ib N MNCc A€ <V o> Do
PLICI*a G5 a1 AP No>d, boIAa ® ABLAN <TUPL<IBCL> 5 <76~ A CL> b/ o<
P CC A (DPNJ 051 I D<ISAC Aba A ¥ NCVE PYLAI T T) Aba A *NCLL<IBLC
alDAa ® e IIU<E ACh<b o #<C <TtA<Ib < APbo- 5Nt <o AbLAIHN CALI<I>
A<t Ab> B CCHH<C N*Cc 2ot <I*boo- ot <IDHCJ>a G5 * Dot

AL SPPCVBN <IBIDAan<IbGh LS PY—*<T, AALLrs>Y<In<bentl € <UForC <> Acndn®
Foa L5 D BPALL<IHCL G € Y < —<IS*6 o b D",
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Cdole ALTP>Cenrtde (DFO) (2004b) <L d=b (Kulka, 2004) <L d=b <<-L_> ¢-<h= (2004)
DPPr<braPNrore.

DLICa1C AL®NCD>*b20-*DC A AT BN CHPLILC <L AL ® bM< C>ILo 1 ALUNYLC
NP C S AS AL®NCD>*beg-* D CALWY<I® AYD> 5N (AL®NC>*beo-S5Ne PLUEIE <L NJIF<I*C>dC <N,
LS oo AcNCB>* 5N Ad Y<ea*8D>ALC BLIC I a 5o Mg, bB>plA<a*L JG=< (Grant) A<l <I><
(2005), A*L=a® ALAT NPC S AT, A5 CP> PR Pa Dy D>GAI®N LS GP A D® <> A oLAI NG,
B>PJC>CALC BLICI a5 Ma AL*NCD> oo ®<C ALALIC PUoP?<I*LJS NP>LYo 2.5 AbSGoC

ALo ™Mb 5<I5 5N, <072 5<I< 5 BALA S Acn<UPLILC CLlbda o CHheC >R o€ U <P Lo
NPC S AS <L > CLY<I BLYAC M A< 50 <YILC ANo-®ho av®CP><*Dao. dbAS (Benoit) A< <> (2010)
B>ALALC LS boAcA o Nog <FD*CPo o APCo<I*NLNE boA*aoa® CHhC <IL> A*=a®
ALAT NPCSCAS (Lo <IN BLYAS), obre 5N Acn<dnor?D>Nore Ld<d NMPC <*Po™Me <L
boA <L o*NC, Coa bBALALa® CALAYL H<IPNJ, Lda>LD<® AI/BALE A5 C>Vo* Al<C < 200
>*DNdCa (M). AcMbo5 5>, AchJNE AN PES AboLA<®Na A *dS Acnld<So>Mo
AL®*NCP>*bo* NN Acn<U-c<IDA=a SLE.

54 D4 KcAJ*ad-ofc Acnl<PNA\* D - <O“CPo*h\P>dor< ‘b>pLoC
<4Lo ABNB>HCHYC AcnbCPoN® 03I <-cqJ*adorc N*CC AC
Mg <'Lo av*<CAMS ADSALSCP>dorc <-Lo A>Ty oN®

<LIMED o AV o *ND>IPING® halLic® <> DN>L YNNG Dbl LPha® hayD>¥sbePLLLC
ALTD>Cenitd o< (DFO) <P g5 AbYPCLAS 5N® b>ALY > o> doMe NPC S AS. CL*d< harLeC
AcCH> D>bLLG o, AcaGAING®, <IP*L5 Lo, <L P—*Da* (DVD) D> b C>IL- 5N
AbHLALPND> DM D o0 <L Abocnbdio ABa A7 NoS, Aca<I*No Aco<J*NoNe ><CP>ILNLONS,
<L C*bd o™l ADBNM o CI NN b NoJ ABa A7 dNNy Do <L Acd® B H>b*NC> o
boAS®NPIb N5, CLAI<ILNY<IE DN>LINPRAS <I¥Sa *CDd5*dS AYS>NC>SC A bl o B>dNJa
DLYAS 9*ha *DMD LL*"NJ (SARA) Leltd o <INcD>SAT <'L_> ALT>Cenatd® (DFO) AP<IPA*L>c*.
N*C S AS Ab?B>NYD>PLLC DLYAS dPha * Dl oG CVo o> d<hD>J a* Do AcMy><Nk BLYAC
S*ha ® MO LL™NJ (SARA) a5a AdC=g <IB>*CY¥Sc_a, alDAa® CN>NYINa, > 5%>No, LIAC
SN ® MO LL*MNJ (SARA) ha>LsdNa® Na¥*ha/CdN>N P o, Ac>a<hd*o Ac>a<IGha DG L= 5N°
dterg 0 4 NPLNE 6, LM Do AYD>o*D>—5d 5N AcndNo.

ALT>Cenatde (DFO) <L <A P10 BP>*C*DT bNCH>ILIE Aba Ar54dNa (NGO) AcnbNbLC
ABND>BC>Vo* A5 Ldo™L AboLA<®No® <L A senédeo Aba Ar*No®, ALy 5Nt Cobbdo Ll
AbBNMo®, Aco<I*ILdoME <L > DN>LS N CLA oA Lo o LIAS. DP>N,
ALTD>Cendtde (DFO) A%oLAI®NE <A™, alDAQ™ b>APNLME ANy 5N <A Do

bNLob* NS, bide 5NE Acror<IN*P<*>C A% 5LAI*No AlLAD oMo ac J*Do*
>atb>bCn<dbio Mot <L Dotb<<-5Nt NPCS A A CHLC. P-*D< (DVD), M*Cc A€
— A <T¥PY<IL 5N BLo < (Wolffish — A Balance of Life), Ac Py IDN%Y< oo AcnJC>HLE

B> ®?NPe 0 Cd an<I®rLYnt CLtdo™L BLic®. CLEd<d A*A=a */NYLC <o D>*Any>Yo®

N*CSc =530 <L anaAYALNE ALLnDoU=a* b oA 5% *1C D>LIbNAD>T, AYD>NYod®
AbLA®NE C>Dg oot DLio.

b>rLo™ <L bLADNCD> 0% Acn<3IULAHALISt b 2o a v*C><* Do bLAM>NCH>o 1 AcnyNo (HSP)
A lP<RPNPY>Yo-. DEECH>NP M A BN M A N> bC>E P LICULE CLPd o™ AcnM<PC>¥ o,

CAL* o€ 2002-T o<, Ac*o<N*?JN <L bLAPNCP o1 AcndN® Acn<tb-H<IC*ALLC
<AL 5PE*NYLALS T NPC S AC B> <a *DIMNCH>o 0. Cda<I®CN NNGALIINS <GP C>ILLC
Ab¥PCLA 5N Acn <P ® N PLA<E 5NE <L AL®NCD>bea*N oM NEC S AS:

AN CSCAS — A GUPYIP<I*PLNE Lo (Wolffish — A Balance of Life). <d*a-*"~a~ bD"A BN/ NPYSNC>PLY®. 2007
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B>AL*NYINS Acn<dn 50 AL®NEbg5 55 NPC S A D'<NLAeT

B>ALPNYINT Acn<In oS AL®NPbe g5 5P 5 NP C S AS: LSNC>NC

BALPNYINT Acn<InolS AL®NEbe g5 NPC S AS: g*?b®CI>N0C B> d<bS - AboLANS
B>AL*NYINS Acn<InolS AL®NEbe oS 5Ps NPC S AS: <I€D5 bNBECL® Aol < Na
B>AL®NYINS Acn<InolS AL®NEb oS 5P NPC S AS: PJ<<LAI®AE

Cnbh®, "Acnoo AL*NPbo 5P NPCS A" (Handing and Releasing Wolffish) ha.y>c >T¥*C>%
ALTP>Cenrtd o< (DFO) <L P*dcLo® AYD>NCD><oN".

5.5 0°J<dJ 9P AcnlP<PNA® E — SbBAV*NC ASBNME Acno Mg
<'Lo N*CeSe A BLYo

APy 50 <M< 0 bALAS TS AP <PCINE MA>Y Yo AcnlA<PCRE AboLA<IH<Da-C
Acno><Do N*CSc A Moo, B>AA*NE Acn b CHLo1C AD>o*A>*NC>ILS* AboLAI*No
A do*ha A5 C PHCio>Mo NPCSC AT DPLYAS a 5a A*CPPLLC, 4555 Ldao <P Do

b GLA<SaT A% LAY > 5N AHULAI®NE, B>AN®NE Aco<loC <L <8P\ Yo©
AcA<IPLR<E Ao *R > BLYAC a5a ACC>JIN S <5 AYD>NYICH> 5NF asa Ay Y<IlLo%*ha*
DALYt o<ICD>PLYo <> DayB>5dsMe CL <! DNBLYNFRAS A% oUA<®N oS, Ld<d bI>rLINPRAS
<DD*CP>BECio<LC MA>REPICD 5N ArD>Yo? BLYe D**UAS NCD> NP MY JC>o e o¢
DIbCia*"C DG oN® A= oC. IDPCPIYP>NC >otbeASa T NPC S A BLIAS NNG Ao
<D*NCPLLE. APL® A5 5N o<IC>PLYE AMa® ALAT NPCSCAS 5a Py >0 bI>pLJNKAS (B>LIC
>ILA*a*M"NJ <L <*Po*MNJ) Aborenso ASGAYAAT <ID*NC> B>*DC,
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6. B>ANCCP o M€ bV <K-cAJ o TC ArI*NCPo*Ic

B>AFCDo* M o< <AJog 50> o b>ALIC>a <INd D=LAD NC>a >N DAQGYLE W PC>Yo*
A AP <ee<do*NC bB>APC>JIN =g CAL® >B>CALLLC C<o- NNGE LY N0, MRt <s<lo* o
B>ALING PIMP>H< <l oS, BPP>ba> 0%, AP <<l oS, <L APALo> o D*=LAB NC>o<I5LE
AB>¢_JJ=a®* D AFD>Jea *DNJ bB>ALA<So5 1S B>ALo*NJ MNP IC> o< o boAPBLMC <IMAPse>re
D> _50¢ bPaPo ' NP C S AS A< <LA>o*D> 51 b oNM>So M0 AcnJNA>NC>o 1 o¢
bNLLAGE o boAL*C D> oHn<da® Dl oG > o-¥NE ba CI (COSEWIC) 2001-T. CALASDE b>ALINENE
AY>NC>E NNSPLYID>PCB LA 5N 0 << D> Jea*NC>o* o B> _50-¢ ACH ' <<C CLbd<,
N*C S A€ Mo o< CLo ba*a®*<¢*Lo ba. C>< AL*'C, CALALS AlLD>PCPHN® also ™M= nC

oY <K U T 0 AcnJCP>LASa* o°.

CtdaoclL® <<D*NC>JIN* 0 oYK <qJ*a5d- 5N AcnL<PNENo <L > o5 <Sa.JNo,
Cdo<*CN< AA®INE <D*C>J>a LC B> IC N ARc<lo*o® D cPCP>J*a * Do D>b>Y>rLYoC
05U doN DELAY>ILIE <L Acn<I*JJILYE <> <G*PP<E5ME AcnoB><D o AcnJC>e
CAL* <D*CPJ*a Sa>"NJ:

o MAD>RPINS MLy I<L®CH e 56 <L 0% San Ly *C* 5 oo NPC NN®CPN M
B>ALAIFCI>PL<S?

o /<IL%LoC <L IMAc*NC <I*No>C <M Ptbeo P L <{? CALYYL*<C, CALE
08U doNME BB>ALNYINC Dby NPC>IL*<E >R 5aC
>UNo<I L% C>PL*<?

o CALE CAMLoNAS <o LracNAS Doa<a ®DN NS CLido™ NPCeSc AS Mo 5 <L
Q¥*<CHMe 3 CLT L™ a5 ACILRE, Db /<5NE, <L <FA<I 5P *NCH>5?

o CALE DSIYBPLE® ASboLA<SaS 0 I Yo Acn<PNEL® <D*NCHIL<L? <*PbYJa *<C
B> PhACTN I a5 5N DIbCiag > =g*?

o Clea av*CP><D® (DPcD>NoJ, APANYDYY<In<e? ad*CH><D%) ACHn<Ib*< CLdo<
>LICAD>J>add <L 035 CLA < D>LYAS @ 5>a ACI>PL < <L >
QA APCDPLEE a <o DAG® 03K doNE Acn << > 50 ¢ <> o5 ic
AcnP<PNLAS?

o CL*J< A N> BCNE A bCPLo<I*<E Clida s o3 <-<1J*a*NYa5 I Acnony>is?
CL*d< bLA>NYES <L AN PaS AP<IBNYINS AYBNPLH<R<E AYD>JLICE <GRPIN eg?

7. P> ’L¥ Acnlf <o 1 <‘'a.JNo*
AP <ol <o NS Peec*<HBN<LYL*>S <o ArACC®DN* 2018-T. Acn <o <Sa.JN©
AYB>NPLYSLC CA o™ L™ aa Ay LYo 5Y<<c<1*doM ID*NYINS Acly> 5N Acnl<e<

BALP<L* T <L ID*NCP> L o3<-<Ia*NYa™, Acn<n oM< B>on<a *DIMNYee, <L
<L oM oY <L+ N o1 Acn <ULy
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NNPn.o* B>bB>r>cP>*r’L¥¢

e N’ aosa™’/JNc diJd ahPrZ*/L¥c bPALJN ahPrZ*/L¥c PDbI’BP*/L [ CAbo
NNG /L™ 1.
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2CINL*CBILo S An/<PNHAC Ldo L <HJ*</ Lo N*Cc A€ (Anarhihas denticulatus) <L > C <
N*C°c A€ (Anarhichas minor), <" <I>c_ o/ < a N CL'do*L A*L*a ® ALAY N*Ccc A (Anarhichas
lupus) ba CI" <IP*CP>c_D>LC <AA®Aa-b NN <AMat AP N>bC>Yab. ALT>Cenitd< (DFO)

AN B>LC CAdo™*L BNCP>ALY0 AAB* NCH><5N® PP dorc <L BbPa 'dore

2CPAL*C> L NNGYLYINE,

H<¢ > o <D< A D*’La*L

Canadian Association of
Petroleum Producers

Department of Fisheries and
Aquaculture

Environment and Climate Change
Canada

Fish Food and Allied Workers
Union

DTN YA <A D% o

Acadia First Nation

Annapolis Valley First Nation

Atlantic Canadian Mobile Shrimp
Association

Atlantic Herring Co-op

Bear River First Nation
Buctouche First Nation

Canadian Council of Professional
Fish Harvesters

Canada-Nova Scotia Offshore
Petroleum Board

Canadian Wildlife Federation

Clearwater Seafoods
Connors Bros.
Confederacy of Mainland
Mi’kmag

Conservation Council of New
Brunswick

Dalhousie University
Eastern Fishermen's Federation

Groundfish Enterprise Allocation
Council/Canadian Association
of Prawn Producers

Innu Nation

Miawpukek First Nation
Nunatsiavut Government

Grand Manan Fishermen's
Association

Guysborough Inshore Fishermen's
Association

Indian Island First Nation
Kingsclear First Nations
Louisbourg Seafoods

Maritime Aboriginal Peoples
Council

Maliseet Nation Conservation
Council

Membertou First Nation

Metepenagiag Mi’kmag Nation

Millbrook First Nation
Native Council of Nova Scotia

New Brunswick Department of
Agriculture

New Brunswick Department of
Aquaculture and Fisheries

New Brunswick Department of
Energy and Mines

NunatuKavut Community Council
Inc.

Parks Canada

Qalipu Mi'kmag First Nation Band

Transport Canada

Nova Scotia Department of
Natural Resources

Nova Scotia Fish Packers
Oromocto First Nation
Pabineau First Nation
Paqg’tnkek Mi’kmaw Nation
Pictou Landing First Nation

Potlotek First Nation
Premium Seafoods Group
Richmond County Inshore
Fishermen's Association

Scotia-Fundy Inshore
Fishermen's Association

Seafood Producers Association
of Nova Scotia

Shelburne County Quota Group
Sipekne’katik Band

St. Mary's First Nation
The Lobster Council of Canada
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Eastern Shore Fishermen’s
Protective Association

Ecology Action Centre
Eel Ground First Nation
Eel River Bar First Nation
Esgenoobpetitj First Nation
Eskasoni First Nation
Fort Folly First Nation
Fundy North Fishermen's
Association

Gespe'gewaq Mi'gmag Resource
Council

Glooscap First Nation

AMGa*Da™a <A DL

Abegweit First Nation
Elsipogtog First Nation
Lennox Island First Nation

IA<® <4*D*’La*L

Agence Mamu Innu Kaikusseht

Alliance des Pécheurs
Professionnels du Québec

Association de gestion
halieutique autochtone
Mi'kmaq et Malécite

Association des capitaines
propriétaires de la Gaspésie

Association des pécheurs de la
Basse Cote-Nord

Association des pécheurs de la
Cote-Nord inc.

Association des pécheurs
polyvalents de Old Fort a
Blanc-Sablon

Conseil de la Premiere Nation
des Innus d'Essipit

New Brunswick Department of
Natural Resources
Northern Harvest Sea Farms

North of Smokey Fishermen's
Association

North Shore Micmac District
Council

Nova Scotia Department of Energy

Nova Scotia Department of
Fisheries and Aquaculture

Mi'kmag Confederacy of
PEI
Native Council of PEI

PEI Department of Agriculture
and Forestry

Conseil des Innus de Pakua
Shipu

Conseil des Innus de Pessamit

Conseil des Innus de
Ekuanitshit

Conseil des Montagnais de
Natashquan

Conseil des Montagnais
d'Unamen Shipu

Conseil Innu Takuaikan Uashat
mak Mani-Utenam

Fédération des pécheurs semi-
hauturiers du Québec (FPSHQ)

Institut de développement
durable des Premieres Nations
du Québec et du Labrador

2018

The New Brunswick Aboriginal
Peoples Council

Tobique First Nation

Unama’ki Institute of Natural
Resources

Wagmatcook First Nation
Waycobah First Nation
Woodstock First Nation
World Wildlife Fund-Canada

PEI Department of Aquaculture
and Rural Development

PEI Department of Fisheries

La Nation Micmac de Gespeg
Listuguj Mi‘gmaq Government

LP=4®

[eLeS D<o MLAP
Mi'gmawei Mawiomi
Secretariat

Pécheries Shipek

Premiere Nation Malécite de
Viger

Professionnels du Québec

Regroupement des pécheurs
professionnels des fles-de-la-
Madeleine

Regroupement des pécheurs
professionnels du Nord de la
Gaspésie
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PN*o Lo BDPP>*C*D< Jo*D*PLa™La

Amarug Hunters and Trappers

Elsipogtog First Nation
Arctic Fishery Alliance
Baffin Fisheries Coalition

Cumberland Sound Fisheries

Mayukalik Hunters and Trappers

Mittimatalik Hunters and
Trappers

PEI Department of Agriculture
and Forestry

Nangmautaq Hunters and
Trappers

Nunavut Offshore Allocations
Holders Association

Nunavut Tunngavik Inc.
Pangnirtung Hunters and
Trappers

63



23 AT I S Acn PPN Lda™L <J* <P Lo N*CeS AS <L C*he N*CeSc AC
<A>cPos1C <SadN CLo™M AML=a® ALAT NPC S0 [DPrEUPLE™]

ao<Nv¢ B: >beLLe>>N

C=a 2008 NNG*’La*L Ctdao NNGLYING <q#PA*CI>c >*>% > | N. d=b (D. Kulka), 7. H>< (C. Hood)

2018

<L b, H=N*C= (J. Huntington), B> <INt dNJ N*C S A 53<<-<1J=&d 5N Abd*N b, PLLPDA SMC

ALTD>Cent®d® ba CI. NPCSc AS 5%<<IJ*a-5doNS AbI®NPS AcPYI>¥E A/ r o<

b= H>C (DL -AtY<D>CP><), ALT>Ccnrde (DFO), NAC <, s<=¢c_= (NL)
CAAN d=b (D*L*L-AY<P>CP><), ALT>CcnrtdS (DFO), SAC o<, 5<=¢ = (NL)
7o A3, baCT bR BNNS PUr<Se~oC ha < DE

N>SLA® e, ALSTD>Cenrtde (DFO), NAC b=<, 5<=¢ = (NL)
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