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G. Kuehl 

x5pax6 !. kN1ax6 kN[s2 kNoq8k5 

x7ml kN[s2 bEsdtzb r9oq8k5 

GrW5bq5gu4 tt3ymI6H x7ml x5pŒu4 xg3bsI5 

x7ml NJ3bsJ5 r9oq8k5 GrW5bgu4 tt3ymJ5H. 

ckwoz5yxiz 

kN[s2 wkq5b eMlZ3ixiz5 W7mEsK6 wl3dy3u4 x7ml wªAt5ni4 ie5nix3iu4 bf8Nhi. s9lu 

ßmJ3ixiq5 gÇz?5g5 sW3q[7uî5gi4 x7ml im5gi4 eMlZ3i4 x5pŒ1qgi4 eMlZsctŒi4 

WymJi4, Ì4fkz bys/3Jx2 yizb kN[7u (EHB) eMlZq5 x7ml sz?s2 (UB) eMlZq5 

wMst9lQ5. ®Ns/osDtQ5hQ5 eMlZ3ixî5 „3yAbsymI5 wrˆ3lQ5 !+#$(-i4 eMlZ3i4 sz?u4 

!*^)-s2 x3ÇAq5b x7ml !()) x3ÇAq8i WQx1ziq5b xf8izi, x7ml w7mcs5ñym7uhi 

WymQxq8i4 &,*&%-i4 eMlZ3i4 bys/3Jx3 yizi fÑ7u x3ÇAw5 !*%$ x7ml !*^# xf8iq8i. 

@))$-u, vtmº5 kabsis/Jk5 ßmJk5 ÏNbu (COSEWIC) eMlZ3i4 UB-usi4 x7ml EHB-usi4 

wo/sdpMs3ymJ5 kabsis/Ji4 ˆãmAtk5. 

x8ig3î5 kN[7u xsMbsAtc3Xg5 mo5tŒi4 eMlZ3ix“5 s4fxym[q8i4+ x7ml x3ÇÅ2 wMzi x7ml 

kN3ctŒ1qg3tA5 WAt5ncDti4. @((^-u+ kN[7u wkw5 kNÌ3ij5 xqctŒ8iz5 xtos3[sMsII6+ 

mr5yAbsixoCu kN[7u bEs3usboEp4f5 vtmpq8i4 (NMRWB) vmpsAto8i4 kN[s2 eMlZq8i4 

xsM5ypscbsi3u4. s9lu xg3g5 xsM5yA†5 X3NbsmAtq5 Ü9lxZc3Xg5 katE5Öoi3u4 EHB-u x7ml 

UB-u eMlZ3i4 ryxi eu3D/si5nq5 N9ostQxco3uJ5 @)!@-@)!#-u. Ì4fx x9MymJ5 vmMzJ5 xgi 

mfiz g5yÇaymJi4 DFO-f5 ßm[8i4 x7ml wcl8ix[8i4 xsM5yp4fq8k5: 

1) v1aNei6 sk3iq8i4 EHB–u eMlZ3k5 x7ml bmguz s9lu x8ig3is?5g5 h3êAtq8i4. 

2) Nlâ3yi6 sk3iÙat9lQ5 c5yÇ3[sA8Niq8i4 mrb5yMzli @%¶, %)¶ x7ml &%¶-u4 

sk3yQx9MDNsi3u4 EHB–u eMlZ3k5, whmli eMlZ3ixis2 czsizi4 x7ml Nî8izi4. 

3) Üu5yi6 ng3tyi4f5 gÇ3bsJ5nu4 mv5ÖomJu4 Wsyc3Dts2 xÌA5 x7ml kw5yi6 ckwozlt4 
sk3iÙzk5 x3ÇAbµ5 x8igc5bD8Niq8i4 EHB–u eMlá5 ho W[c3tyq8Nli ng3iq8i4 

x3ÇAw5 @% x7ml %) xf8izi.  
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scExr9otD†5 

 kN[s2 xaNh5tq5 eMlZ§aJ5 sxDtŒi4 ci9o‰1qgi4 eMlZ3i4 Nlâ3ymAto8i4 

w―4f5 sW3q[7ui4: bys/3Ix2 xrxius5 (WHB), bys/3Jx2 yizius5 (EHB) x7ml 

sz?us5 (UB). cb1atŒ5n/siq8i4 v1aNes†5 bf5nDwymJ5 EHB-usè5 eMlá5 

ßmI3bsIk5 sxDbsiq5 x5pŒ1qQxqb bm8N xsMbst9lA Nî8ij5 x7ml x3ÇAu 

czsizk5. 

 @)!@-u sc3bsymJ5 x8igDt[î5 bqcMsJJ5 !#-i4 eMlZ3i4 bys/3Jx2 yizi 

W/[i3i4, !@-i4 sz?u W/[i3i4, @)*-i4 wrCn3Jxu W/[i3i4 sW3zn4f5 x7ml 

%^-i4 srxao3tlA, ^!-i4 nirox2 u5ñi GkNK5H W/[i3i4, x7ml !!-i4 W/[i3i4 

er3bJx2Fè7+ Ñ u5ñi. 

 hNu5yJ5 cz5bÔ4f5 st3b[os3ymJ3tA5 ry8î5 w7mcs5ñDbsMsJJ5 eMlá5 sk3iq8i4 

è7+ Ñu x7ml bys/3Jx2 yizi Jä !(-u4 xs=A+t !*-j5 @)!!-u. x3ÇAw5 

yK9osMs3ymJ5 x5pQA8âhQ5, hÖ/3gu4 ei3[sQxo4 bys/3Jx2 yizb x?lmiz 

xbsy[gw8Ngu4 ry{[sMsJJ6 yM5yxac5bq5g6 W5Jbst9lA.  

 sz?u ryA8NMsJ1qg5 yMs2 Ws1qifzk5. yK9oiÖ5 v1aNesbsoî5 whmN3ymJ5 

c5yoµi4 UB eMlZq8i4 x8ig3i6 x5bNExz Ì4fx ng3ixizk5.  

 SwmIi4 w7mcs5ñD†5 è7* Ñu &+!%$-aMsII5. sk3iq8i4 w7mcs5ñD†5 è7* Ñu+ 

x3csmI5 eMlá5 €3eQxDbso3mb+ !$+'^&-aMsJJ5 (CV 29.9%). 

 SwmJi4 w7mcs5ñis2 NlâDtz EHB-u eMlZ3k5 !,$#$-aMsII6. €3eQx3thQ5 

x3csmJk5 eMlZ3k5 x7ml wM5hQ5 #%$-i4 eMlZ3i4 eMlZ3ys[s2 yKCoixî5gi4 

kw5yMsJJ5 sk3iq8i4 w7mcs5ñDtu4 #,#%!-i4 eMlZ3i4 (CV 48.9%) bys/3Jx2 

yizi. 

 @)!!-u sk3iq8i4 w7mcs5ñDt[î5 xgMsJJ5 kbsyotEsbs5ht4 c5ysiq8k5 

ß5gCstu4 wMs3gym7uJu4 ßmJ3bsJi4 cspmsti4 x7ml gryAti4 N9oq5 

c5yÇ3[siq8i4 tAymIi4 cb1atŒ8iq8i4 cspnDttA5. ß5gCstq5 whmN3tyI5 

EHB-u eMlá5 vb5ymiq8i4 ~4,000 u5ñi4 !(*%-u  ~3,000 u5ñk5 @)!!-u, Öm 

®ÌW4 sk3ysuJ[isiq8i4 ~3,200 u5ñîo3uht4 @)!@-u.  

 ß5gCstq5 bf5hQ5+ „3y?8i6 ^@-i4 EHB eMlZq8i4 òIi x8ig3is―3gi %(¶-u4 

katEANsic3S6 Ì4fiz eMlZq8i4, wr8ini4 x8igc5bXb bm8N 

W[c3tyZ/DNst9lA ng3Ôuiq8i4. @)!@-u x8ig3bsymJ5 x5psMsJJ5 %(-k5 EHB-

us/i4 eMlZDtk5.  

 EHB-u eMlZq5 kNK5 x7ml kN[4 r9oq5b No9lxzî2S5. @)!@-u, nirlx3us5 

x8igDtq5 *)¶-zk5 xuZ1qi3nsMsJJ5 WsyEym/q8i4 yK9oi x3ÇAi b9omi. 

nirlx3us5 x8ig3iq5 s9lu s4fxym?4vlx3tlQ5 sW3¯u bm8N wf9MAbst9lA 

EHB-u eMlá5 W/siq8k5, ßmJ3ixi3uA5 xy5pDtq5 xqJu4 h3êicD8Ng5 EHB-usi4 

eMlZ3i4.  

 W?9oxi6 mv5ÖoAt5ã5 wi9Mzstzi4 wh3Et5yZ/3g6 mrb/9lxu4 xsM5yAtc3if5 

x7ml ng3tyi4f5 EHB eMlZq8i4. mv8Nq8is2 Nlâ3ymstz so3âymK6 &)¶-

at9lA whmN3gj5 sk3iÙztA5 c5ysi3j5, bm8Nl w7mcs5ñbsym5hi *,)))—!!,^)) 

xf8iz8î5tlQ5 eMlá5. bm8N u5nsyMzlA, ÜubsAmJ6 ng3tyi3j5 gÇá5 

wàozJ5nst9lQ5 T1=5,600 x7ml T2=8,000. 

 xfiEJj5-bf8ND†5 whmN3g5 x8ig3is2 wi9MDt5nqb N9oZlxq5 

kw5yc/3ic1qizi4 *)¶-Ë3gu4 WANsi3u4 T1 gÇZzi4 x3ÇAw5 %) wlxi. 

wi9MC/3X5 x8ig3gc5/q7mE5tlA bm8N %*¶-Ë3gu4 WANsZ/3g6 T1 gÇZzi4 x3ÇAi 

@%-i x7ml #%¶-Ë3gu4 WANsli T2-u4.  
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 xyxÅ3g5 ng3tyi4f5 gÇ3bsJ5ã5 g1z[cD8NC/3g5 wr8iÙzk5 eMlá5 sk3iEQxozk5 

W[QA8NC/3lQ5 xq3ym/9lxu4 x8igC5nc3iu4 Nlâ3bsJu4 Ì5huz W?9odtu4 

xg3tk5. !(*%-u sk3iEMs3ym/q5 $,)))-a5ht4 s2WN5/q5g5 w7mcs5ñDbsAt4 

sk3iÙzk5 c5ysANsiq8i4 x7ml xgExc1qM5 Üu5yQxDbsi3j5 ng3tyi3j5 

gÇZ5ni4.  

 rai3u4 bf8ND†5 wMs3gym1qg5 WosuAbsZ/3gi4 xyxA5 wkw5 gdãAtq8k5 

Gß5©tQlA, sux3Jx5 xS3it9lQ5 x7ml h3?¬2 raioxq5H.  

yKiz 

ßmJ3bqb ckw5g/siq5 

eMlá5 yM3Jx2 b3Coµzk5 w3XymK5. xf8ˆeu4 xqiø5 rAtc3ht4 WD3iso3g6 

bric§at9lA #%) cm-i4 x7ml sdà8ic§at9lA %))-^)) kg-k5 trA8Ngu4. eMlá5 

døuA5 mrbstc1qg5, bm8Nl Öà5gD3ymJE/s5hi yfm§i wm3usaiz W5Jbst9lA. 

kos§aJE/sJ5 srsu s{?¬8î5 sW3zno3tlA. eg3zq5 wªo§5 !$-i4 b3ei4 

w9oxüMs3ht4 x7ml xµm5tbsiq5 !*-i4 b3ei4 u5ysyZMgw8NlA xfiEicha5ht4. 

eMlá5 eg3zq5 @-#-i4 x3ÇAi4 xˆNuî§5+ Öà8iuil+ xbsyxCt4 yM mo5hA 

xsMcbs§a5ht4. sc3bsymJ6 bm8N xfiEJu4 eg3zos2-eg3zs2 vtmiz 

wo8ixt5yAbsix1åE/st9lA xsMoDt4 x3dtQc5bix3bq8i4. eg3qsiq5 xf8ic§5 

x3ÇAi4 Wzhi4. wªo3ht4, bs5gq5 vJ7mEs§5 s{?¬8î5 gaJ9ME5ht4. m4bz 

cs7mX9ox§6 WD3Xoxizi, yK9ou4 wh3y?9oxå/Msv5hi cf3yCb3ixoCu. eg3qsD8Ny§5 

* x7ml !$ xf8iq8i srscDNsoCu4, x7ml wªycD8Nht4 ^) x3ÇAw5 

szÌªgw8NExo7u4.   

NI§omui+ eMlá5 cspm/sI5 ƒ7m‰5 yJCoiq8ª§aQxq5 ƒZä9l Ùq8k5 

sW3¯aizi, bm8Nl gÇDbsymK6 whmi3j5 ßmÔ5ht4 w4vgusaiq8i4. ryxi, b3eax4f5 

ˆMA†5 cspmstq5 eMlZ3ys[s2 Xt3©l ƒq8i bf5nDwymI5 eMlá5 xuh[§aiq8i4 

yJCoiZM8k5 st3bht4+ wMzi4 x?t5 b9omsˆ3tgi4 xuhwa5nmE5gi4 àoi4 

szy8io8ªc5bht4, sW3¯aî8Nzi. 

x8ig3iq5 

x8igDti4 ryA†5 xgo3g5 !'&$-ui4. bm4fx ryAbsoî5 kw5yAbsK5 wr8iÙzªozJu4 

w7mcs3ñi3u4 ryxi, kNø5 ßmJ3bsJ5 u5ñk5 cspmsti4 kw5yJw8Nsc5bym1qmb x3ÇAi 

w¬8âi, x7ml c5y5 ßmIw5 €8ibs5ht4 xys8im¯b cspmA†5 wMƒ7umb. x3ÇAw5 !@ 

wlxi !(&$-!(*%-u, vt5hQ5 %,$)@-i4 eMlZ3i4 GetC3lQ5 $%)-i4 eMlZ3i4 

x3ÇAbµ5H scDtc3ymJ5 W/[i3i4 kN[s2 kNoq8k5. vtoµ3lQ5 xq3bsmJi4 

WI8Nt5yA†5 (TATH kwbsiq5 !(*^-u x3ÇAbµ5 x8ig3bsc5bgi4 wr9oEymJ5 etC3lA 

@%*-ao3tlQ5 eMlZ3bsJ5 x3ÇAbµ5 !(*^-u4 @)!!-j5 Gc5ys?8iq5 !^@-i4 #*%-k5 

trc5bt9lQ5 x3CAuH, x7ml etC3lA !&%-ao3tlQ5 eMlZ3bsJ5 @))! raizi G!@%-

@!^-i4 eMlZ3Xt9lQ5 x3ÇAbµ5H. Öm1z―i4 sk3iÙi4 x8ig3bsIi4 scD†5 W§aJ5 

wrCn3Jxu4 x7ml bm8N vJy5ãn3S6 ^(-(@¶-q5 vtoµ3hQ5 x3ÇAu kˆ3bsI5 bµi 

W/sym7mb @))%-ui4 Gx5pax6 @H. 

HBC-f5 ®Ns/os3ht4 eMlÛymiz5 WQx3tyymANsK6 eMlá5 kat3bsiq8i4 bys/3Jx2 

yizi sz?ul, xuZ1qgi4 ie5nix3g5 x8ig3Xiq5 W[r9oÌ3tyANs7ut9lQ5 Ì4fx 

ßmJw5 ngD8Nyi5nq8i4. x3ÇAi !(*)-i, wr5gxW8i4 w7mcs5ñDbso3iq5 bys/3Jx2 

yizi x7ml sz?u eMlá5 kwt5yAbsymJ5 x8igDbsiq8k5 whc3tyAti4 xg3hi 

sxDtŒi4 TAT-i4 x7ml x3ÇÅ2 wMzi x7ml kâ5 wMq8i s4fxymt5yi3i4, bm8N 

wMc3ut9lA W1at5yi3u4 kwbq8Nixo3gu4 sz?s2 yei?yxi x8Nm[7u4 sa8ix[s2, 

m3Cos2+ g4gos2 x7ml gkos2 ƒq8i G!')^H+ x7ml x3ÇÅ2 wMzi s4fxymAti4 Xt3©u 
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G!(()H x7ml eMlZ3ys[7u G!((%H bys/3Jx2 yizi. x8ig3i6 bys/3Jx2 yizi 

s4fxymMsJJ6 @))!-u4 @))^-j5+ x7ml Xt3©2 ƒz (NR) eMlZ3ys[s9l ƒz (LWR) 

s4fxymq8Nu5ht4 x8igD8NyQx9MMsJZlx3tlQ5 bys/3Jx2 yizi @))&-u. sz? 

w¬8Ni sfxymMsJJ6 x8ig3[si3j5 x3ÇAk5 ybmk5 G@))@-@))#, @))%-@))^H x7ml 

m3Co4 x8Nm[sq8No3hi !(*^-ui4.  

@)!@-u, kN[s2 x8igDtq5 bqcMsJJ5 !#-i4 eMlZ3i4 bys/3Jx2 yizi W/[i3i4, 

!)-i4 sz?u W/[i3i4 sW3znu x7ml @-i4 srxu, @)*-i4 wrCn3Jxu W/[i3i4 

sW3zn4f5 x7ml %^-i4 srxao3tlA, ^!-i4 nirox2 u5ñi GkNK5H W/[i3i4, x7ml 

!!-i4 W/[i3i4 er3bJx2Fè7+ Ñ u5ñi.  
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x5pax6 @. eMlZ3bsymJ5 kN[7u !(*%-@)!@ x3ÇAq8i, kNtA5 x[5gym5ht4. x7mlrÌ5 

yuc1qg5: wrCn3Jx6 x7ml sz?. x7mlrÌ5 yu5ymJ5: bys/3Jx2 yizb x?lmioµz: y4rÖ5: 

nirlx6 Ger3bq5+ kNJ5H x7jxg5 rW5bgu4 ttD†5 Nlâ3yI5 xsM5yis2 x[5gymAt7mEq8i4. 

!')%: ƒÖ5 kwbsQs3g5; !''%: x3ÇÅ2 wMzi s4fxymt5yI5 yJCoi7mE8i4 bys/3Ix2 yizi. 

S[3ig6 Xt3©u4 x8ig3Xi3ui4 nat5yJ6 wrCn3Jxj5; @))@: bys/3Jx2 x?lmizi4 x7ml sz?u4 

s4fxyi6; @))&: x8igD8NyJ5 bys/3Jx2 x?lmizb wlxi sz?ul, ryxi Xt3©2, eMlZ3ys[s2 

x7ml m3Cos2 ƒqb yJCoioµq5 s4fxyà8NyI5. nirlx6 wr9otEI6 sW3¯u x8ig3Xbui4; 

@))(: bys/3Jx2 yizi eMlZ3ixi6 x[5gg6 sW3znu srxul eMlZ3ix[8k5, sk3ini4 

vtoµ3lQ5 x8igD8NyAbs5hi.  

v1aNeAtz 

ßmJw5 wi9Mziq5 

c7uib3i4 ßmIw5 cb1atŒ8iq8i4 v1aNesbsymI5 bf5hQ5+ eMlá5 xu§i3nq5 

bys/3Ix2 yizi wMQ/sJ5 Ì4fkz5ãN6 eg3qsgk5 eMlZsctŒk5. ryxi+ 

h3dwDbsymJ5 x5pax4f5-wob3ixhQ5+ cb1atŒ8iq8il x7ml h4fN3gg3ymiq8i4 

cspnDtk5 bf5nD3hi eMlá5 stq8N§aiq8i4 Ö4fkz5ãN6 vt3h[8k5 sW3¯ao3m5. 
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ˆMsbs/4f5 cspnD†5 kNJ5 x7ml kN[4 kNq8i nSt/c3ym7uI5 whmAbs§u4 kN[7us5 

xaNh5tq5 eMlZ§aQxq8i4 sxDtŒi4 xuhwi4 x5pŒ1qgi4 eMlZsctŒi4+ 

Nlâ4fbo8i4 bm4fiz sW3q[Q§q8i4: bys/3Jx3 xrxiusi4 (WHB), bys/3Jx2 

yiziusi4 (EHB) x7ml sz?usi4 (UB). srsu, bm4fx eMlá5 bf5nD§5 wrC/3Jxu, 

sz?u+ ―Xgx bEszi x7ml b9lDts2 bEszi+ bm4fNil vh3[i 

eg3znosctŒ§aQxq5 s2WE/s5ht4. 

bys/3Jx2 yiz (EHB) 

xbsysˆ3tg5 kNu4 bf/s§aZlx3tlQ5 àao3m5+ xu§i3ã5 EHB–us5 eMlá5 bys/3Jx5 

yizk5 tr§aK5 Ôi-Iä u5ñi. sW3zn4f5 xsMoCu4 Ns4ƒiE§z5 Nlâ9lgMs3ym1qg6 

ryxi cb1at5n/‰8iq8i4 cspns†5 whmN3tyymI5 wrC/3Ixus5 kNoq8k5 

eMlZ3bsJ5 !@¶-q5 u5ñi sW3znst9lA wMQ/s§aiq8i4 EHB-usk5 eMlZ3k5. 

b3eax4f5 ˆMA†5 Nlâ3yymI5 eMlá5 eMlZ3ys[s2 x7ml Xt3©2 ƒq8îg5 

em5y§aiq8i4 bys/3Jx2 yizb x?lmizi4 xf8iu s4©WEs2 WQx3izk5 x7ml 

k[7WEs2 etzk5 x7ml wq3C§aiq8i4 wrCn3Jx2 yeixÅi3n6 yi3hht4 sz?j5 

tr5hA ―Xgxl bEszk5 raizi. wMsiq5 srx4f5 wrCn3Jxus5 x8ig3bq8k5 @!¶-u4 

ci5ngE/sJ5. 

sz? (UB) 

eMlá5 xuZ5/Zt4 Wbcc5bymK5 sz?u. xuhx¬5ht4 sW3¯u eMlá5 vt3hg5 sz?u 

bf/s§aA8âClx3tlQ5, bfJc§aq8Niz wMzi9l x8ig3bsJc§aiz whmN3g6 N9oxi4 

Ö4fx eMlá5 wr5gxWsoClx3ht4 kaCb1qiq8i4 s{?¬8î5 Ì?8N NJ3bs§aQxz 

cibZMq8i4 WymJk5 eMlZ3k5. EHB eMlZqb c5ysiq5 x8ig3bsJ5 cspnDtbq8i 

WymJi %-i4 sz?s2 kNqo8i4 x7ml dx3bu4 cb1atŒ8iq8i4 cspnsttA5 

w7mcs5ñbsymJ5 4% ± 5%-a5ht4 sW3znu, 6% ± 9%-a5ht4 sW3¯u, x7ml 28% ± 9%-

a5ht4 srxu. EHB eMlZqb xu§i3nso3iq5 srx4f5 x8ig3bsJi xqcbs5yx3g5 

ˆMsbs/4f5 cspmsti4 kw5yymIi4 eMlá5 EHB-usè5 sz?4ƒ§aiq8i4 srx4f5 

xsMoCu4, Öfz tr5ht4 s4©WEu k[7WEu¬8î5. 

è7+ Ñ (JB) 

eMlá5 xu§i3nq5 xsM§aK5 y[gJ7mExl7u4 s®[qb x7ml sW3q[qb xf8izi. 

ryxi+ cspmA†5 Wsygc4f5 cspm/sI5 x7ml b3eax4f5 ˆMsbs/j5 cspAbsymI5 

whmN3ty7uI5 eMlá5 wMq5 è7* Ñu4 srsu k§a1qiq8i4. cb1atŒ8iq8i4 

cspns†5 eMlZ3i4 è7* Ñus/i4 h3dwDbsymI5 Ì4fx eMlá5 w7uÅ3ht4 

eg3qstsiq8i4, x5psZt4 xyq8k5 xsM5yAbsJk5 eMlZ3k5 bys/3Jx2 wlxi. 

nirlx2 er3bq5 

eMlá5 x8ig3bs§aK5 Wlx3gu4 sW3znu srxul nirlx2 er3bq8i, Ì4fxl bys/3Jx2 

yizi x?lmis2 et9lxzî5ht4. ck5yx6 x5gxiq5 xyq8k5 sW3¯ys3gk5 eMlZ3k5 

ho cspmN5yxq5g5. b3eax4f5 ˆMs†5 bf5nDwymI5 EHB eMlZq5 eMlZ3ys[s2 x7ml 

Xt3©2 ƒq8îg5 xg§aiq8i4 bys/3Ix2 yizk5 szy8ini4 wm3Wi4 trst5ht4 bà8k5 

kNJ5 kNÌ3ym[zb wlxk5 x7ml kNk5 x5pŒu4 xg3bsJk5 x7ml NJ3bsJk5, nirlx2 

er3bq5 cl5hQ5. cb1atŒ8iq8i4 cspns†5 bf5nDwymI5 nirlx2 er3bq8i 

eMlZ3bsI5 sxDtŒi4 Wym§aiq8i4. bq3usbqb hNo5bsiq5 ßmIi x8ig3bsymIi 

sW3znuFsW3¯―u Nlâ3yI5 EHB-us5 eMlá5 kwb5y§aiq8i4 nirlx3us5 eMlZ3bqb 

!@¶-q8i4. 
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xuZ1qiq5 x7ml h3Cbsiq5 x8ig3bsJ5 sk3iq8k5 

hNu5yJ5 cz5bÔ4f5 st3b[os3ymJ3tA5 ry8î5 w7mcs5ñDbsMsJJ5 eMlá5 sk3iq8i4 è7+ 

Ñu x7ml bys/3Jx2 yizi Jä !(-u4 xs=A+t !*-j5 @)!!-u. czbiq5 yeis2 

kw[xi4–iW4[xk5 gÇzJu4 st3b[cMsJJ5 xf8icc5bt9lA !*.% km-i4 w¬8Noµzi 

bys/3Jx2 yizb etz x5psqAt©t9lA, bm8N hÖ/3inu4 st3b[sMsJ7m5 xf8iq5 

et3cE/q8i, wµ4, (.# km-at9lQ5. x3ÇAw5 yK9osMs3ymJ5 x5pQA8âhQ5, bm8N 

m3D[9lA ry{[sA8NMsJ1qg6 yM3il4 W5Jbst9lA. 

bys/3Jx2 yiz (EHB) 

eMlZ3u4 bfMsJ1qg5 yÖ/1qi3nu4 bys/3Jx2 yizb ei3[s[zi. ^#-[5ht4 

eMlZsctŒi4 bfc5bMsII5 yÖ/3inu bys/3Jx5 yizb ei3[s[zi Gx5pax6 #H, 

sk3iq5 Ì4fx xgi et3C3lQ5 #.@!-ac5bt9lQ5, bm8N kw5yAbst9lA SwmJi4 

w7mcs5ñDtu4 !,$#$-i4. x3csmI5 ßmIw5 €3eQxDtQ5hQ5 x7ml wMs3ghQ5 #%$-i4 

eMlZ3i4 eMlZ3ys[s2 yKCoizî5gi4, kw5yAbsMsJJ5 sk3iq8i4 w7mcs5ñi3u4 

eMlá5 #,#%!-aANst9lQ5 (CV 48.9%) bys/3Jx2 yizi. 

xuhoEi3nu4 CV-c3iz @)!!-u ÖàAto4 x5pŒ1qgu4 eMlá5 w3Xziz8i4 tt3gymI5 

wlxi. bm8N kw5yA9osK6 h3dwyx1qAtu4 ry5gco3m5 xu§1qgi4 ßmJi4 

vgEiv9―a5ht4 w3Xymo8i4. 

NMR

EUOA

NSA

80.5°W 78.5°W 76.5°W

5
6
°N

5
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°N

Little Whale River

Nastapoka River

Group size

50
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Kuujjuaraapik

Umiujaq

Inukjuak

 

x5pax6 #. vtEî5 bf/symJ5 w3Xymiq5 x7ml tt3ymJ5 ry{[sMsJJ5 bys/3Jx2 

yizi. 
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EHB-us5 eMlá5 sk3iq8i4 w7mcs5ñD†5 yJ9oib3i cz5bÔ4f5 ryAt[i3i 

x5pŒ1qgÙ¬c5bymI5 x7ml Wsycois5ht4 xqIu4 hoI3Ni4f5 vh1qAtc3iu4 Gx5pax6 

$H. sk3iq8k5 ß5gCst5n6 wMs3gym5hi kbsyot3ymJi4 x8ig3bsJ5 ryAtq8i4 x7ml 

ßmJw5 Nsus/siq8i4 cspmAti4 woMsJJ6 cz5bÔ4f5 ryA†5 w7mcs5ñDtq8k5 Ñ+tg5 

GBayesian) W3Dys§5 xg3hQ5. Ì5hm ß5©ts2 kwbq5 whmN3tyJ5 EHB-u eMlá5 sk3iq5 

vb5g[isANsiq8i4 ~4,000-i4 eMlZ3i4 !(*%-u ~3,000-k5 @))!-u, Öm 

d7jxÇW5g[isiq8i4 ~3200–k5 tr5ht4 @)!@-u.  
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x5pax6 $. bys/3Jx5 yizi eMlá5, ß5gCst w7mcs5ñDtk5 ßmJw5 sk3iq8i4. 

rWm1qgu4 tt3ymI6: etzª3gu4 w7mcs5ñD†5. eW5bgu4 tt3ymI5: @%¶-j5 x7ml 

&%¶-j5 trstA†5. b3nv9˜Iu4 tt3ymI5: @.%¶ x7ml '&.%¶-j5 trstA†5 GU '%¶-j5 

Ñ*tg5 hoI3Nis2 vh1qAtzk5H. ß5©Cstz €3ehw[sMsII6 cz5bÔ4f5 eyA†5 

w7mcs5ñDtq8i4 €3eQx3ymIi4 ßmIk5 x3csmIk5+ Gyu5ymJ5 x9mlrÌ5, ±SE). bo3Wy6 y 

grx: EHB-usè5 eMlZ3bsJ5 g1z[c3hi W/soisiq8i4 kN[s2 kNdtq8i 

x5pŒ1qgi xuhwo5hQ5 w7mcs5ñDtk5 EHB-usè5 eMlá5 wMQ/sAtq8i4 xgi 

x8ig3bsJk5 Gyu5ym1qg5 x7mlrÌ5H. 

ß5gCstz mo5hA+ „3yi6 ^@-i4 EHB-us/i4 ßmJi4 x3ÇAbµ5 x3ÇAk5 dok5 kw5yZ/3g6 

%)¶-u4 sk3iqtA5 vb5ÔuANsi3u4 ß5gC3lQ5 @)!@-u w7mcs5ñbsmAtq8k5 Gx5pax6 %H. 

whc3tyi6 EHB-usè5 eMlá5 W/siq8i4 @*-k5 ßmJk5 ka2XoxANsi3u4 

ur9ot5yZ/3g6 @%¶-Ë3lA. juxA5bs6, !)^-i4 EHB eMlZq8i4 x8igc5bi6 kw5yZ/3g6 

&%¶-u4 gÇMeANsi3u4 eMlá5 ka2Xoxiq8k5. x8ig3bsc5bq2Xb, ka2XoxMzANsiz5 

(¶-aMzJ6. x8ig3ioµ5 x5gi9MEz EHB-us/k5 sW3¯ys3gk5 mo8ixg6 c5y5 
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ßmJ3bsiq8i4 bys/3Jx2 yizi x?lmizb wlxi4 x7ml c5ysiq8i4 wMQ/si3uA5 

wrCn3Jxu ßmJ3bsJk5 sW3zn4f5Fsux4fl Gx5pax6 %H. 
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x5pax6 %. EHB-usè5 eMlá5 vb5ÔuANsiz5 @)!@-u sk3iq8i4 w7mcs5ñDti4 

x3ÇAi !)-i x8ig3bsMs3lt4, W5Jtc3tlA EHB-usè5 eMlá5 „/3bsiq8i4 Ì4fiz 

ßmIi4 x3ÇAbµ5. b3nv9˜I5 tt3yA†5 Nlâ3yI5 x8ig3bsiqb ckw9lxiq8i4 

x5psZ/3gi4 @%¶-u4, %)¶-u4 x7ml &%¶-u4 vb5XoxANst5yJj5. 

sz? (UB) 

sz? ry{[A8NMsJ1qg6 @)!!-u yM3il4 W5Jbst9lA. eMlZ3i4 ryZ5ncMs3ym1qg6 

st3b[osamJi ybm[5ht4 hNu5hA sz?u cz5bÔ4f5 ry8icc5bt9lA !(*%-u, !((#-u, 

@))!-u, x7ml @))*-u. Ì4fx yJ9o[î5 v1aNes†5 bf5hQ5+ !((-k5 wk3nDNso3g5 

eMlá5 sz?u. 

è7+ Ñ (JB) 

vt5hQ5 eMlá5 vtifq8i4 !&#-i4 etC3lA ßmJq5 sk3icc5bt9lQ5 #.#*-i4 

bfMsJJ5 è7+ Ñu Gx5pax6 ^H kw5yAbst9lQ5 SwmJ3tA5 sk3iqb Nlâ4fbzi4 

&,!%$-i4. sk3iq8i4 w7mcs5ñDt è7* Ñu+ €3eQxMs3hA x3csmIk5 eMlZ3k5+ !$+'^&-

aMsJJ5 (CV 33%).  
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Group size

50

10
1

NMR

NSA

Chisasibi

Eastmain

Wemindji

 

x5pax6 ^. kN1axtA5 w3Xziq5 bf/symJk5 vtEi3k5 x7ml st3b[symJ5 è7+ Ñu 

tt3ymiq5 

mv5ÖomJu4 WsycDt  

kN[7u x8ig3iËozIi4 whmosD†5 g1z[c3S5 cspmAt5yxai3ÙaNh5gi4 EHB-u eMlá5 

ckwo3iq8i4. ryxi h3dwh1qi3u4 Wbc3uJ6 ryAt[î5 w7mcs5ñbq8k5, eMlá5 xbq3ymlQ5 

ckw¬3iq8k5 x7ml x8ig3bsJ5 N9oq8i4 Wiq8k5. wob3ym1qi6 bmgm h3dwym1q©2 

W7mEsizi4 gÇDbsA8NS6 xqJj5 ßmJi4 sk3iqtA5 Wi3lt5yi3j5. mv5ÖomJu4 WsycDt (PA) 

xJw8NDbsK6 w2WAh5yxiQx9Mu4 cspmAt5ã5 h3dwq8inso3Xb x7ml so3âyAbsK6 grÌc5bi3j5 

moZsI5ni4 ßmIi4 xsM5yis2 grxA5 Ì4fx W?9od†5 trsto3X gry8Nt5yxhA Nlâ3ymJj5 

trn3gZ3j5. xœ=Q[zb Gs{?¬8î5 x5bN3gË3[zbH Nlâ4fbz (Nlim) kwb5yK6 w7mcs5ñhA 

ckw9lxi3u4 Wsysq8NDi ßmIi4 „èAbsli gÇDbsMzIu4 ßmIi4 sk3iqtA5 Wi3lwi7mE7j5. 

mv5ÖoAts2 Nlâ4fbzb sk3iz (PRL) Nlâ3yK6 ßmJw5 sk3izb u5nsyZzi4 Öà9lxo3Xb 

x5bN3gË‰4f†5 xsM5yA†5 xgy[yzi4 h3dwMzli ßmJw5 sk3iuA5 vb8ixq8izi4 x5bN3gË3[zb 

xÌk5. 

PRL–cDtz, bm8Nl so3âbs5hi &)¶-E/st9lA bf/symJj5 s{?¬8î5 whmN3gj5 sk3iq5b 

ckw9lxizk5, Nlâ3bsymK6 ng3tyi4f5 EHB-u eMlZ3i4 gÇZsJ5nst9lA Gx5ybsmJ6 N&)-u4H. 

h3ê©5ht4 sk3iq5b c5ysi[iq5 G!*%$ yKiziH cspm/s1qg5, w7mcs5ñymZlx3ht4 *,))) - 

!!,^)) u5ñiAN[ist9lQ5, g1z[c3hi ®Ns/os3g5 x8ig3bqb x9MbsAt[iq8i4. Öà7m5, m3Dwi4 

ng3tyi4f5 gÇÛ8i4 ÜubsJcExo3d6 bmgm u5ñªEx3ixli: T1 U %,^)) x7ml T2 U *,))). Ì4fx 

gÇ3bsJ5ã5 mo5gS5 wi9MtDti4 ÜubsAmyJmi4 xyq8k5 bEsu Swp7mE8k5 ÏNbs2 wlxi. Ì4fx 

wi9MtD†5 Nlâ3yuI5 xœ=Q[7u4 #(¶-aJ5nst9lA ßmJw5 W[oµzk5 skD8Nizk5 (Nlim), wµ4, 

@+$(( u5ñi sk3iq8i4 w7mcs5ñD†5 wr8iã5 xg3bsgx3Xb. WANsi6 T1-u4 x7ml T2-u4 x3ÇAw5 

@% x7ml %) xiA3Xb xg3li xuhwi4 x3ÇAbµ5 x8ig3ij5 who[cDti4 kwK5 wy[Atu !-u. 
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wy[At !: WANsi6 ng3tyi3j5 gÇZ3i4 x3ÇAw5 @% x7ml %) xiA3Xb, xg3li xuhwi4 x3ÇAbµ5 

EHB-us/i4 eMlZ3ij5 who[cDti4. 

x8igx5 
  T1 = 5,600   T2 = 8,000 

  25 x3ÇAw5 50 x3ÇAw5   25 x3ÇAw5 50 x3ÇAw5 

0  58% 78%  35% 66% 

10  53% 72%  31% 61% 

20  48% 66%  28% 55% 

30  42% 60%  25% 50% 

40  38% 54%  22% 44% 

50  33% 48%  19% 39% 

60  29% 42%  16% 34% 

70  25% 36%  14% 29% 

80  22% 31%  12% 25% 

90  19% 26%  10% 22% 

100  16% 22%  9% 18% 

125  11% 14%  6% 12% 

150  7% 9%  4% 7% 

175  4% 5%  2% 4% 

200   3% 3%   2% 3% 

 

h3dwqAti4 kwt5yJ5 

sk3iq8i4 w7mcs5ñD†5 Ì4fkz sW3¯ys3gk5 eMlZ3k5 wozI5 W[gxc3ymJ5 Wz§I3gwi4 

cz5bÔ4f5 ryAt[i3i4. h3dwqAtc3S6 x5gxIu4 Ì4fkz ryA†5 w7mcs5ñbq8k5+ bm8N 

kwtbst9lA eMlá5 vtifv9―a5ht4 w3Xymiz8k5. h3êAtQx9ä5 xyq5 wMc3uI5 x5pŒo1qi3u4 

eMlá5 Swv5bizb WsyztA5; cz5bÔ4f5 ry5g5 w7mcs5ñDtq5 €3eQx3bsc5bymJ5 cz5bÔ6 

dMs5tlA x3csmJ5nsJi4 eMlZ3i4 whmAbs5ht4, ryxi sk3iu4 w7mcs5ñî5 xsMb7mExlw5 bmgm 

€3eQx3bDtzk5 g1z[5ngxo7j5 cspmAti4 xuZ3gÙl8i4. sk3iq8i4 ß5gCsts2 €3dhw[siz 

bm4fiz cspmAti4 wvJ3yMsJJ6 wf9Msut5yi4f5 h3dwq8is2 wMzi4 s9lu Ì4fx ßmJw5 

sk3iEo3bqb grxA5.  

cspmAti4 Wbc5yxq5gmEsJ6 c5y5 ßmIw5 €8ibs5ht4 €8Nymizi4 Gwµ4, d4ro3bsht4 

xysp/s5ht9¬g5 h3êAtzi4H. bmgm $¶-aiC3bsiz ßmJ3ixtk5 @)!@-u wMstbsMsJJ6 

x5pŒ1qgk5 bmguz c5ysZ/3izi4 whmAti4 ß5gCstj5, ryxi cspmst9ME8k5 nS5/sMsJ1qg6. 

ß5gCstos3i6 whmN3tyJ6 bm8N h3êAt, bmgËN sc7àgc§ai6 whmQ7uhA, ci8insQxz 

kˆ3bsME5g5 $(¶-q8k5. 

cspmAti4 Wbc1quJ6 c5y5 gdC3iqb grxA5, bm8Nl W[r5©t5yQK6 ß5gCstos3iu4 Ì4fx 

ßmJw5 h3Cb3izk5. ryAx3ins§a2Xb h3dwh1qis2 wMz urosuZ/3g6, ÖàZ/3uhil 

wMsi3ns?2Xb cspnC5nix3is2 WNh5bsizk5 x7ml W?9oEx3Xb mò5g5 scDtQ?5bq5 €8ihQ9l-

x8ibsJ5 c5ysiq8i4.   

xbsys1qgi4 xyQx9Mq8i4 Sex§t5nc3uJ6 mv5ÖomJu4 Wsyc3hi gryixDts2 wlxi. yK9oÙu4, 

ng3tyi3j5 gÇ3bq5 mo2S5 w7mcs5ñDt5ti4 Öm1z―i4 ßmIw5 W[oµ3ht4 sk3iEoiz8i4+ 

g1z[o7u4 x3ÇAi !)-i ®Ns/os3gk5 x8igDt[î5 gn3tyAt[iq8i4 x7ml whmAt[i3i4 smJw5 

sk3iqtA5 ckwo?9oxizb grxA5 x7ml c5yi4 eMlZco3izb grxA5 !*^$ raizi. 

xuZ1qgu4 SexN3gc3d6 bm4fx w7mcs5nDt[î5 W5JtQlQ5. hoQx9M4, ßm[8i WsysymJ5 !*))-i 

x5psqgw8NExc3uJ5 s9lu ßm[8i Wsyso3gk5. bys/3Jx2 yiz xuhwi4 xy5pgc3ymo3g6 GkNs2 

ÌiE5yhi crÔuiz+ yfm§aizb xy5piz+ xy5pD†5 wclw5 xuá8iqtA5 x7ml 

ckw5g/siqtA5H h3êymgw8NExo8i4 c5yk5 ßm[sA8Nizi4. yMs2 xy5pizb x7ml x?ts2 

h3Cb3izb x5giq5 Ì4fkz ßmJk5 ho grym/s5yx/q7uJ5. hos7uI6+ WsyE―3bq8i4 bf8ND†5 

nNm7uI5 xg3hi ß5gCstu4 €3eQxDtc1qgu4 xuhcD8Ni9lg3j5+ x7ml Öà7m5 

kw5yqgw8NExc3ht4 NMsQmJu4 wà2ÍymAtu4 sk3iqb ckw¬3izi4 ßm[s2 c5yi4 

mrb5yA8Nizb u5ñ whmQlA. 
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bEsu Swp7m‰5 sk3iq5 h3Cbsym§aJ5 x5pŒ1qgk5 bmguz xsM5yIk5 x5gxht4 gdC3iz8k5, 

bm8N wMc3tlA Wsygw8Nf5 x7ml wk8k5 Öàbs5ht4 gdAti4. Ws1qgi4 raiosD†5 eMlá5 

sk3iq8k5 kwgw8NExc3uI5 h3?loxi4 x7ml xS3bsv5bi3u4 sux3Ixk5 rai3u WNh8im‰5 

mo5tQ―3bq8k5. ß5©tQlA Mary River-u WNh5bsJ6 n[5n/u4 s/C8ix[7u4 kw5yAbsAm5hi er3Ì¬2 

b3C?yxi, kNK5 er3bidtzb wlxi. Ì8N s/C8ix[4 wMcMzJ6 x3ÇAoµ5yx6 n[5n/u4 sux3Jxf5 

xs9Mspv5bi3u4 psD2j5 x7ml xgExcMz5hi xuhi4 sux3Jxi4 yfw÷3tEA8Ngi4. xuhwi4 

WNh5bsAmIi4 Ü9lxbsIc3uI6 wh9oÙzi kw5y―3ixgi4 WosuI7mExl7u4 sux3Ixi5bi3u4 kN[7u 

x7ml yx5gi bEsi. cspnD†5 bmgm WosuÔ2 sux3Ic3is2 eMlZ3k5 x5giE―3bzi4 

urÔ―1qiêI5+ bm8Nl whxi raicyA8Nhi wrosuIi4 mrbA8NMzlQ5 x8igc5bD8Ni3u4. 

xyQx9Mq5 f7m§tø5 whmQ/q5 

wkw5 fÑ4 b3Czi whmQ/c3d5 eMlZ3i4 W7mEs5ht4 ietA5 W?9odtst9lQ5. kNo8i whµl5g5 

h4fN3gi4 x7ml ci7mnos3gi4 bm4fx h3êix1åE5hQ5 eMlá5 wkw9¬î5 Ì4fiz iEJ5 

ckw1qiz8i4. xyxA5 w¬8âk5 whµl8Ng5 wMc3uJ5 yMs2 xy5pX9oxizi4 x7ml bmgm 

raioxzi4 xy5pDtu4 bEs2 yfzk5, h3êngw8NExc3umb eMlá5 im8iq8i4, ieq8il x7ml 

ßmI3ix†5 eMlZ3yA8Nizi4. kNo8i whm5nysD†5 kw5yAbsym7uJ5 whµ¬ti4 W5Jto8i4 

xuh1aymo3gi4 bà8i4 urJaxi4 suxi4 x7ml sux3JxmE8i4, x7ml h3?los3inso3izb 

X{[t5ygw8NExc3izi4 eMlZ3i4, Wlx3gu4 kNj5 ci5gu. 

x5pŒ1qg7m‰5 whµlA†5 sc3bsymJ5 eMlá5 sk3iq5 W5ItQ5hQ5. wkw5 wMq5 gry3cè1qsm§5 

xqD8Nqosm5ht9l ryAbsymJ5 kwbq8i4, xuhi4 eMlZ3i4 bfymifuk5 wr5gxW8i4 

eMlZ3y[symJi cz5bÔ4f5 ry5gk5. xuhwi4 wk8i4 sc3gc3ymJ6 whµ¬tui4 bf?o3iuA5 

wr8ini4 ßmJi4 Ö5hmisMsJJj5 ß5©tQ5hA. grymN5yx/q5g6 bm8N xy5pDt ÖàAtc3m¯5 eMlá5 

wrosuizi4, s{?¬8î5 Ì4fx ßmJw5 xyxk5 ªymo3izi4. kNø5 wMq5 EHB-u sc3ym7uJ5 

eMlá5 s9lu wr8insoExq5 x3ÇAk5 yK9osymJk5 W5Jtc3ht4 xuálx3gi4 x8ig3[s?8iui4. 

ryxi kNø5 xyq5 wrCn3Jxus5 Wlx3gu4 s2Wlg5yxuJ5 eMlá5 xuZ1qiq8i4. hoQx9M4, 

ßmI3ix†5 wMq5 xq3ym1quI5 whmb3†5 scsyzi4 eMlá5 eg3zÌ§aizi4 x3ÇAw5 Wzh5 

et3cl bµ5 u5ñi, s2WE/c¯3ht4 eMlá5 x3Nq5 x3ÇAbµ5 eg3zÌ§aiq8i4. 

gryAtq5 x7ml whmos3iA†5  

s9lu EHB-u eMlá5 sk3iEo3bz5 w7mcs5ñbsK6 #,@)) u5ñîQxz. eMlá5 c5ysi3uA5 gÇ3bz 

bfAbsK6 EHB eMlZq5 h4Üosu5/Zt4 vb2Xoxymiz8i4 ƒÖ5 €3ebsZlx3mb !')(-i x3ÇAw5 

etzi, xsM5yAtoxamJ5 h8i/q7mb wr9ot5yi3u4 x8ig3bs?5gi4 bys/3Jx2 x?lmizb wlxi. 

!((%-u, x3ÇÅ2 wMzi s4fxymt5yi6 yKCoi3i b/s/3Jx2 yizi kNø5 wMq8i4 nat5yMsJJ6 

x8ig3iE§z5 ªt5hA wrCn3Jxj5, ryxi b3é5 wä8Nq8isuI6. sk3iq8k5 ß5gCs†5 whmN3tyI5 

Ì5hm xsM5yAts2 €3ebsiz h7ài1qQxz sk3iq8k5 vb2Xoxis2 hv8izi4+ w7mç 

eMlZc5bifq8k5 x3ÇÅ2 wMzi s4fxymis2 yKi5nstQxWzi s{?¬8î5 rai5nstQxWzi. @))@-

u bys/3Jx2 yizb x?lmiz hNu5hi s4fxMEMs3ymt9lA ryxi xÖ8Ngu4 wf9MsuymANsK5 EHB-

u eMlZ3bsJ5 k9lÔuic3hil ßmJw5 sk3iq5b ckwo?9oxiztA5. @))&-u, x8igxi6 

WQx9MMsJJ6 bys/3Jx2 yizi, ryxi yKCoi7mEq5 GXt3©6 x7ml eMlZ3ys[4H 

s4fxyà8No3tlQ5, x7ml kNø5 xu§i3nq5 W/5ncDtui4 Wc5bq8Nut9lQ5 wrC/3Jxu4. bmgm 

whmso3ymsts2 xg3goxaiz h7mN3g[isANsK6 mrb5yi4f5 EHB-us/i4 eMlZ3is2 wf9MAbsizi4. 

c7uf5 x8ig3is2 whmos3ymAtq5 x[5gt5yAbsymJ5 wrCn3Jxus5 x8ig3iq8i4 sW3znj5 srxj9l 

W[c3tyAbsymK5 sk3ini4 vtoµ3hQ5 x8ig3iu4 sk3yQx3tyA8âhi EHB-usè5 eMlZ3bscbsiq8i4. 

c7usi3ni x3ÇAi, Ì4fx ßmJw5 h4ÜgxW7u4 sk3y?9oxQxq8i4 bf5nÔ÷3Xo3g5. 

@)!@-u x8ig3bsJ5 x5psMs3g5 %(-i4 EHB-us/i4 eMlZ3ij5. bm8N x3Çii4 si3yÔui6 G%%-i4 

EHB-us/i4H xqi3nztA5 W5JtcMsJJ6 nirlx3us5 x8ig3bqb xu§i3nso3izi4 G^!-ao3imb 

#@-[isJ5ht4 @)!!-uH. cb1atŒ5n/siq8i4 cspns†5 bf5nDwymI5 eMlá5 !@¶-q5 

x8igDbsJ3tA5 nirlx2 er3bq8i wMsQxq8i4 EHB-usk5. @)!@-u eMlZ3bsJ5 sk3ysuiq5 

nirlx2 x8igDtq8i bZ kw5yQK5 #-i4 $-i9¬î5 EHB eMlZq8i4. Ì4fx eMlá5 

ß5gCstoxaymJj5 wMsK5 x7ml Öà7m5 h3êcbsK5 x8ig3iËozJ3tA5 whmosDti4 x3ÇAk5 

ra9ok5. s9lu, nirlx2 x8igDtq5 w2WQ/s§5 ryxi whc3tbs§a1qg5, v?µWzk5 

moZoxaymÔ2 xyxA5 €3et5yIj5 eMlZ3gns1qi3u4 Iä !% yJizi s{?¬8î5 y2t7WE #( 
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raizi. Ì5hm v?µWs2 moZzb yK9oEMsJ/z ßmJ3ixi3u4 k3ct5y§aMsJJ6 Jä WQx3izi, 

bm8Nl wfMt5yMsJ5hi EHB-usè5 eMlá5 x5gbsiz8i4 EHB-usè5 eMlá5 wr8ins§a7mb 

sxDbsi3uA5 Ö4fx W/q8i sW3zn4f5 srx4fl. c7uZM4f5 x8ig3is2 s9lq8i4 xy5pgwAt[i6 

EHB-us/i4 ßmJi4 mipi3nsymgw8NExo4. 

x8ig3is2 vtoµ3lA x5giz EHB-u sW3¯ys3gk5 eMlZ3k5 mo2S6 c5yME8i4 bys/3Jx2 yizb 

x?lmizi x7ml nirlxu eMlZ3iq8i4, x7ml c5ysiq8i4 wMsi3uA5 kN[7u eMlZ3bsJk5 

sW3zn4f5Fsrx4f5 wrCn3Jxu x7ml sz?u. „3yc5bi6 ^@-i4 EHB-us/i4 eMlZ3i4 %)¶-

at5yZ/3g6 Ì4fx ßmJw5 sk3iqtA5 vb2XoxANsizi4. x8ig3iu4 EHB-us/i4 eMlZ3i4 

whc3tyi6 @*-k5 ÖàANsizi4 vb5tyZ/3g6 @%¶-Ë3lA. sW3zn4f5FsW3¯f5 x8igc3bi6 

wrCn3Jxu, x8ig3gcD8ât9lA bys/3Jx2 x?lmizb wlxi wf9Mi3Ùu4 x5gicC/3g6 EHB-usk5 

eMlZ3k5, mo5tcc5bli srx4f5 x8igD8Ni3u4 wrCn3Jxu ryxi. x8igc5bXb bys/3Jx2 yizi, 

wrCn3Jxu W/sJ5 sk3iq5 wr9oQx3lQ5 ryxisoC/3g5 Öµ9lxã8N6 st3ÔuANstMzlQ5, ryxi 

bmgm wr9otEis2 ckw9lxiz moZ/3uJ6 ßmJ3ixis2 xgc5bizi4 sW3znuFsW3¯u ryxi 

s{?¬8î4 srxu ryxi. 

sxDtŒ5 cb1atŒ8iq8i4 x7ml b3eax4f5 ˆMsbs/k5 cspnsbsoî5 g1z[Q5hQ5+ è7* Ñ 

eMlZq5 whmQ/sJ5 w7uÅ3ht4 wMŒat9lQ5. @(!!-u sk3iq8i4 w7mcs5ñD†5 è7* Ñu, 

€3eQxMs3hQ5 x3csmIk5 eMlZ3k5+ !$+'^&-aMsJJ5. bm8N CV-zb ##¶-ü8iz ß5©t9lxaK6 

x3ÇAk5 yK9oib3k5 G@$-#)¶ !((#-@))$-uH x7ml wr8insK6 @))*-ib3j5 G^^¶H. @)!!-u 

w7mcs5ñDt[î5 whmN3tyJ5 hoANsizi4 Ì4fx JB eMlZq5 g3dXb sk3ink5 yK9ou4 

w7mcs5nDbsoi3k5 G!),))) szÌî5gi4, bm8N whmN3tbs7m5 bZ @))!, @))* x7ml @)!!-u 

ryAt[i3k5H Öfzs1qg6 wr8ini4 w7mcs5ñymi3j5 G!),))) xÌî5gi4, whmN3tbsJj5 !(*%-u, 

!((#-u x7ml @))$-u ryAt[i3k5H.  

sz? ry{[sA8NMsJ1qg6 @)!!-u yM5yxac5bq8ifzk5. yK9oiÖ5 v1aNesbsoî5 

Nlâ3yAbsymJ5 c5yoµi4 x8ig3i6 UB-us/i4 eMlZ3i4 x5bNExz Ì4fx ng3ixizk5. @)!@-u, 

!)-i4 eMlZMsJJ5 sz?s2 wlxi sW3¯at9lA. sW3¯f5 eMlZ3ixi6 wf9Mt5yK6 EHB-usè5 

eMlá5 gdbsiq8i4 ryxi Wosut5yuJ6 sz?us/i4 eMlZDNsi3u4. 

x8igDt5ni4 €3eymt5yi6 sk3ic3tlQ5 %)¶-u4 WANsi3u4 EHB-u eMlá5 mrQx9Mizi4 

§1qi3ÙztA5 Ì5hm W?9odts2 c5yZ―Wsi[iq8k5 !(*)-i h3dwqg7mEst5yK6. mv5ÖomJu4 

wi9Mt3ymstos3i6 wvJ3yZ/3gnsK6 mrbA8NMzlA xsM5yAtc3iu4 kN[s2 eMlZq8i4 x7ml 

ng3tyi3u4 Ì4fiz ßmJi4. m3Dwi4 ng3Ôui4f5 gÇZ5ni4 ÜubsJc3ymJ6 g1z[c3tlQ4 

whmN3tbsJu4 sk3iÙzk5 ßmJw5 sk3izi4. mo9li N9oxb sk3iÙzk5 ßmJw5 c5ysiq8i4 

w7mcs5ñDts2 xg3bsizi4, T1=5,600 x7ml T2=8,000. Ì4fx gÇZ5ñ4 moAbsÔ4 wi9MzAti4 

xg3goxaymIi4 x5―8t4 wm3Wzb N5yq8k5 x7ml ÜubsAm7uIi4 xg3ixt9lQ5 xyq8k5 bEsu 

Swp7mE8k5. c7uiÖ5 bf/sJ5 sk3iÙzª3hA $,)))-i4 s2WE/5ns/q5g5 w7mcs5ñDt5yxtg5 

sk3iÙzk5 ßmJw5 c5ysiq8i4 x7ml xg3bs/Exc1qM5 Üu5yQxDbslt4 ng3tyi4f5 gÇ3bsJ5nu4. 

mv5ÖoJu4 WsycDts2 xg3imEz wozK6 W?9odtu4 Wi3lwmE5Öoi3j5. Öàoz7m5, 

h3dwh1qA†5 x5gxI5 sk3iq8i4 w7mcs5ñDtk5 whmQ/sK5 Nlâ3yAti trstANsi9lg3u4 

ng3tyi4f5 gÇ3bsIu4. ÜubsAmI5 bEs2 Swp7mE8k5 wi9MzA†5 xÌA5+ ))¶-u4 WJN3icExo4 

ßmJw5 PRL d9―îMzizi4 whmMzA5b Ì4fx ßmIw5 ng3ymo3iq8i4. xfiEIu ckw―3izi4 

bf8NDtK5 Nlâ3yymJ5 x8ig3is2 wi9MzAtq5b N9oZlxq5 G)-i4 x8igc5bClx3XbH 

trt5yc/1qiz8i4 bmgjz iS3tQxo7j5 x3ÇAw5 %) wlw8Nzi. wi9Mzic3X5 

x8ig3ic5/q7mE5tlA bm8N %*¶-u4 trAN3iosC/3g6 T1-j5 x3ÇAi @%-i. xyq8i4 ng3tyi4f5 

gÇZ5ni4 g1zIcD8Ng6 wr8iÙztA5 ßmIw5 sk3iEQxozk5 W[sA8NMzt9lQ5 ˆ7mgu4 

mrbZ5nlxali x8ig3iu4 bmgm ckwoziz €3ebst9lA W?9odtu4 xg3tk5.  

xyq5 whmQQxc3uJ5  

eMlá5 fÑ4 b3Czi xsM5yctŒAbsJ5 kN[7u bEs3usboEp4f5 vtmpq5 (NMRWB) 

wMQ5hQ5 xuhk5-x3ÇAk5 xsM5yAti4 X3Nymsts2 xÌA5. Ì4fx NMRWB-f5 

xsM5ypsicClx3tlQ5 so3âymIi4 kN[s2 wkqb kNÌ3ij5 xqctŒ8izi+ DFO-f5 

tAux5ãN3g5 d9oXs5ht4 xsM5ypsi3u4 bEs3usboµi4 ßmJi4. 
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COSEWIC-f5 Nlâ3yymJ5 Ì4fiz ßmJi4 Nqx3Ngü8iC3hQ5, ryxi grÌ3iu4 vNbs2 
v?mz €3et5yCb1qg6 sb3ei3ui whm5nys3is2 wi9MDtzb mrbsizi4 kN[7u 

bEs3usboEp4f5 vtmpq8k5 gÇzt9lA SARA-i4 x5gxJk5.  

cspmAti4 W[symJ5 

Ì4fx whmbDtk5 whmosDti4 gn3tyA†5 tAymJ5 s4©WE @'-u4 k[7WE @-j5 @)!@-u 

x3ÇAbµ5 vtmi7mE7u4 kN3Ix2 bEsu Swp7mEoEpsctŒ5 eu3Di3j5 vtmpqtA5 

(NMMPRC). xyQx9Mq5 x9MoxZoxaJ5 kw5ht4 Öv1z5 vtmi3u4 kwbsc5bMzJ5 

xgw8ND5ngx3Xb Fisheries and Oceans Canada Science Advisory Schedule-q8i s?i  

http://www.dfo-mpo.gc.ca/csas-sccs/index-eng.htm.   

Doniol-Valcroze, T., Gosselin, J.-F. and Hammill, M.O. 2013. Population modeling and harvest 
advice under the precautionary approach for eastern Hudson Bay beluga (Delphinapterus 
leucas). DFO Can. Sci. Advis. Sec. Res. Doc. 2012/168. iii + 31 p. 

Doniol-Valcroze, T. and Hammill, M.O. 2012. Harvest advice for beluga in the Belcher, King 
George, and Sleeper Islands in relation to the eastern Hudson Bay stock. DFO Can. Sci. 
Advis. Sec. Res. Doc. 2011/125. iv + 8 p. 

Doniol-Valcroze, T. and Hammill, M.O. 2012. Information on abundance and harvest of Ungava 
Bay beluga. DFO Can. Sci. Advis. Sec. Res. Doc. 2011/126. iv + 12 p. 

Gosselin, J.-F., Doniol-Valcroze, T. and Hammill, M.O. 2013. Abundance estimate of eastern 
Hudson Bay and James Bay beluga, summer 2011. DFO Can. Sci. Advis. Sec. Res. Doc. 
2013/016. vii + 20 p. 

Postma, L.D., Petersen, S.D., Turgeon, J., Hammill, M.O., Lesage, V., and Doniol-Valcroze, T. 
2012. Beluga whales in James Bay: a separate entity from eastern Hudson Bay belugas? 
DFO Can. Sci. Advis. Sec. Res. Doc. 2012/074. iii + 23 p. 

Stenson, G.B., M. Hammill, S. Ferguson, R. Stewart and T. Doniol-Valcroze 2012. Applying the 
Precautionary Approach to Marine Mammal Harvests in Canada. DFO Can. Sci. Advis. 
Sec. Res. Doc. 2012/107. ii + 15 p. 

Turgeon, J., P. Duchesne, G. Colbeck, L. D. Postma, and M. Hammill. 2012. Spatiotemporal 
segregation among summer stocks of beluga (Delphinapterus leucas) despite nuclear 
gene flow: implication for the endangered belugas in eastern Hudson Bay (Canada). 

Conservation Genetics 13:419-433. 

cspQx4viDmA5y 

Contact: T. Doniol-Valcroze / M.O. Hammill / J.-F. Gosselin 
Maurice Lamontagne Institute 
850 route de la Mer, P.O. Box 1000, Mont-Joli, QC G5H 3Z4 

Tel: (418) 775-0500 
Fax: (418) 775-0740 
E-Mail: thomas.doniol-valcroze@dfo-mpo.gc.ca 

mike.hammill@dfo-mpo.gc.ca. 
jean-francois.gosselin@dfo-mpo.gc.ca 
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