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ckw5giEMs3bz  

wmw5gMsd6, eMlZ5 cf3b5 tkp=xl7u 
xaNh5bs?Msd5 `rNs/osChxDbs9lt4 x7ml 
ien3bE/sZhx3gt4.  1990at9lA er3̀bl2 
iQzi _ tkp=xl7u eMlZ5 cf3b5 xu`hiq5 
xe5bsMsd5 “v2WxN3g̀uo3gt4” sfNz5 `vNbu 
vtmpC̀Mq8k5 ckwozo3iq8k5 i3J̀t5 `vNbu 
cspn3gcMs3t9lA czb̀h4f5 eMlZ5 cf3b5 
xu`hiq8i4.       

 
NlNw/3ymJ6 1. Njzc5b3iq5 tkp=x̀l2  
  eMlZq5 cf3b5 xs/4f5 x7ml srs4f5. 
 
NwN3ymJ5 

`mNC baMs3g3o, tkp=xl7u eMlZq5 cf3b5 
wMQ/shQ/sMs3zb er3̀bl2 iQzb 
eMlZq8k5 `bfxl xaNh5bs?5gt4 wcl7usi4, 
r7uD3usi5 x7ml X1i3usi5.  xq̀Jiq8k5 
sgCc5b3̀i5, ckw giq8k5 x7m hD3N3gq8k5, 5
x7ml d7jxtbsymJ4f5 cspn3bsiqtA5, 
cspNh3bslt4 bwmzi kaDJq8i 1980, 
bm8No NlNw3yym9MEod6 bmfx eMlZ5 
xaNh5bs?5g5 tkp=xl7u xpQq7mE7mQ5 
xaNh5bs?5gk5 wcl8i x7ml r7uD3u.  
kNo7u xaNh5̀t5 scymQK5 xp`Qq5giCw9lt4 
eMlZ3i4 cf3bi4 tkp=xl `ugi4. 

 
• `mN`mf5 cspnDbsymJùi5 

wqCc5b3iq8k5 i=z̀bo8k5 
eMlZ3k5 cf3bk5 b̀miq8NDJ2X2S5 
tkp=xl7u xCAòm6. 
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X1i3̀g6 xaNhhaK6 tkp=x̀l2 eMlZq8i4 
cf3bi4 xg3gt4 `fbu4.  bm8Nl xaNh8isJ6 
vmQ/s?2S6 vg/s9li sfNz5 kNK7u 
smJoEp3Jxf5 vtmpq8i4 x7m 
wm3usboEp4f8i5.  xaNh8i3j5 moQx̀o5 
xe5bsymK5 mo5gA wm3usboEp4f5 moZq5 
x7ml wm3usbk5 i3Jtk5 moZw5 xe5bsymJ5 
wm3usboEp4f8i5.  bwm 1991ui5 `fb 35 
mo5bscbExc3ymK6.  bwmo 
xaNh8isix3gj5 2002/03u, `fb 
xuhDEx3bsymK6 41j5 wMQ9lis4 kNo7u 
xsMbsizk5 xg3bsZ/3gj5.  sN x=5g3ymJu 
scspQx3̀t5 X3NwiE/z wvJ3gw7m  bmguz 5
xsM5ti3j5 xg3bsix3gu4. 

• xq̀Jiq8k5 sgc5b3i6 x7ml 
ckw5giq8k5 x7ml hD3N3gq8k5 
ckw5giq8k5, `bfx 
cspn3bscb3ym9lt4 1980 q8i5, 
NlNw3yymK5 bm4fx eMlZ5 cf3b5 
xaNh5bs?5g5 tkp=xl7u 
xpQq7mE2Xw5 xaNh5bs?5gk5 
wclw5 x7m r7ùD2 ciQ/q8i.  
kNo7u xaNh5tsJ5 sc3ymK5 
mDiCw9lt4 s?`li5 Wz`hlt4 
xp̀Qq5g5 xaNh5bs?5g5 
tkp=xl7u. 

• b?i xf8izi 1992 x7m 2001, 
xCAb̀m6 36.5Xlw5 W/sc5bMsd5.  
bmfx wro3b5 x7m /Zw/5 
scsysc5bMsq5g5.  ho5bs6 
w`Mi4f5 eMlZ5 cf3b5 
W/s?MsEK5 xiJ8NwoymJ5. 

• czb`hf5 cspnDbsymJ6 1999u,  
ne/3t5tK6 wm8NX`liq8i4 
eMlZ5 cf3b5 1547 G95%z  

 

x5̀g? @))@   
 

 



etDJxi x7m srs3b3gu  tkp=x̀l2 eMlZq5 cf3b5 

wm8Ns9lt4: 1187-1970H.  kNos2 
cspmizA5 x7ml bf8N3gA 1999u 
ciQ/dbsQx3ymJ5 `bfx bm`r4 
whmym̀K4 xùhiq5 
d?`X9oxiq8i4 x7ml 
st3X9oxo3gt4 bwmzi 
`rNs/osDbsZhx3gt4 
W/sNhc5bMs3t9lQ4. 

• wm3usboEp4f5 x7ml kNK7u 
smJoEp3Jx4f5 vtmpq5 xq3ym̀K4 
`fbz xuhDEx3bsJ8N3li 35u5 
41j5, WQx3li 2002, wMQlis4 
kNos2 xsM5tizk5 xgC/3gj5. 

 
ckw5`giz 
 
eMlZ6 cf3b6   rAtcd6  b4fzl 
ixdz x7mlr̀bX̀lK6, kKcXl5gi, 
s3hc3gi, tursli x7ml boDxq5 
xq̀JZt4.  wkC̀b5 `mC`M5 wh3bX̀l?2S5.  
WD3X9oxt9lQ5 b4fz hvw5gu4 
xypX9oxCJ`haK6 w8ND3X9oxlt4 
b4fz cf3bMEsòhaK6 xCAco3gt4 
&i4 tr5gA (k5.   eMlZ5 cf3b5 
bf/nsK5 srs3b3gu x7m srs3b`gq5gu 
x7ml Ǹuiq5 mo5gQ5 xqiq5 
xp̀Qq5g5 x7m sdmw8iq5 (ttC3ym̀J4 
Sergeant x7m Brodie 1969).  tkp=xl7u, 
w8N9MEso3g5 x3Nw5 x7ml tZst5 
bricD8Nd5 362 cm (11.9 =5) x7m 428 cm 
(14.0 =5) scsyzA5 (ttC3ymJ6 Brodie 
1971) x7m sdmw8ic3gt4 800 tr5gA 1000 
kg (1750-2200 Xs8{). x3Nw5 
koxD8Ny9ME2X5g5 wm8NXloCw7mb  5 
(wm8Nslt4: 4-7) xCAq5 (ttC3ym̀J4 
Brodie 1971; Heide-Jørgensen x7m 
Teilmann 1994). xàt5 w8ND9ME2X5g5 
xCAcoCwZu4 ^i4 _ *j8(ttC3ym̀J4 
Brodie 1971; Heide-Jørgensen x7m 
Teilmann 1994). 
 
tkp=xl7u, koxChx3g/o3X5g5 
mwaoCw7m5 x7m w3i?5gt4 JMw 
kaDJxi s?̀li5 `xQy WQxoCb3t9lA 
WDChMs3t9lQ5 bei4 14.5  ( ttC3ym̀J4 
Brodie 1971; eM}?6 1998).  `mC`M5 
x`mmX2S5 tr5gA xC̀A4 mD4.  bm8N 
w3iscb3iz w7mNX̀lhQ/sK6 xbsy3u4 
w3i?5gt4 xCA5 Wzh5 xiACw7mb 
(ttC3ym̀J4 Brodie 1971) ryxio kNo8i 

xaNh5̀t5 sc3ymK5 bmfx x3Nw5 
w3iscb3iq8i4 xCAb̀m6  (ttC3ym̀J4  
eM}?6 1998). ckw5g9MEs7mz 
w3iscb3iz cspmN9MEq5g6 `bfkz 
eMlZ3k5.  
 
sg6csi3̀X6 x3N6 x7ml tZ4 
cspn3bsym`J4 b?i tkp=s7u s9luj5 
tr5gA xCAc3ymK4 26 x7m 24 
(ttC3ym/z R. Stewart, ne3ymq5g5). 
xuhio, eMlZ3i cf3b5 w`kA8Nd5 
xCAq5 tr9lQ5 35-40 sz̀bk9`li5 
(ttC3ym̀J4 Smith 1999). xCAo4 49i4 
x7ml 57i4 scsbsymQK5 x?i 
sxois2 (Eastern Beaufort Sea) 
eMlZq8i (ttC3ym̀J4 Harwood et al. 
2000). wm8NX`lK6 w`kJ8N2iq5 
xCAb̀m6 scsbsym9li WQx3gA 90.6% 
xCAb̀m6 W/sNhx3X5gi5 ( ttC3ym̀J4 
Burns x7m Seaman 1985) tr5gA 97%j5 
xCAb̀m6 W/sNhx3Xq5gk5 ( ttC3ymJ6 
Béland et al. 1988). xp`Qq5g5 gd5t?7mb  
Wcyst9lQ5 Nkw5  ( ttC3ym̀J4 Smith 
1985, Lowry et al. 1987, Smith x7m Sjare 
1990), x3lw5 (Byers x7m Roberts 1995), 
y4f/5 ( ttC3ym̀J4 Porsild 1918, Freeman 
1968) x7m, `xixN3g̀jgw8NExc3uJ6 ( 
ttC3ymJ6 O. Nielsen, sccbs9li). 
 
eMlZ5 cf3b5 tkp=x̀l2 
Wz8Nz`ihaK5 sW3zn4f5 x7ml 
srxnC̀bf5 (NlNw/3ymJ6 1). xs/4f5, 
bf/slx̀h5 whw5gu x7ml ciQ/q8i 
vq3gi scsbsymQ9li iENhha7mb 
xp̀Qq5gi4 wcl8i4 x7ml xyq8i4 
nsicq5gi4 ( ttC3ymJ6 Brodie 1970). 
mo5gA cspJbsCbMs3g5 
d7jxtbsymJ4f5 NlNwfy3bsymJk5 
eMlZ3k5 cf3bk, `bfxo tkp=x̀l2 
etDJx̀ihaK5 srx̀ngcf5, v8Nzk`z6 
wqC̀ha9lt4 srsC̀bf5.  srx`ngcf5 x7m 
srsC̀bf5 xccb`h5 wtio7j5 300ub 
sz̀bk9l tkp=x̀l2 etzi, 
wtJ3usbi4 iENh5gt4 Nb3Ni4 
coCo8i4 ( ttC3ymJ6 P. Richard, 
ne3bsymq5g5 ttc5). kNo7u 
xaNh5̀t5 sc3ymQK5 eMlZ5 cf3b5 
iENhhaJ5 y`Nzi sW3z̀nf5 `sZ3i4 
x7ml coCo8i4 y`f2 x̀bi ( ttC3ymJ6 
eM}?6 1998).  
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etDJxi x7m srs3b3gu  tkp=x̀l2 eMlZq5 cf3b5 

xaNh8i6 
 
xCAz `fbz W/sJ5 

1992 35 35 
1993 35 15 
1994 35 35 
1995 35 31 
1996 35 41 
1997 35 47 
1998 35 35 
1999 35 50 
2000 35 37 
2001 35 39 

NlNw/3ymJ6 1. xu`hiq5 dr3b5 x7m W/sJ5 
X1i3̀g2 xaNh5tq8k5 xf8izi 1992 x7m 
2001 Gne3bsymJ5 wm3usboEp4f5 
x9M=z8i5 wcl8i5H 

 
bwm 1991ui5 tkp=x̀l2 eMlZq5 
cf3b5 fbccb3ym7mb 35i4.  `bfxl 
xuhDEx3ymod5 41k5 2002u.  `fbs2 
xuhDExDtzk5 wmwoz/Exc3ixEK6, 
kNosJ6 kx5tcb3li gryQxDtni4 
dr3bsJi4 x7ml /Zw/sJi4 x7m 
W/sJi4.  xaNh5̀t5 ryxi 
WNhxhX`lmb xs/4f5 x7ml `mC̀Mi4 
WNhxCt4 x7m x3Ni4 `mC̀Mo8i4.  
vt5gQ5 W/symJ5 xf8izi 1992 x7m 
2001 xp̀Qc5b3ymqM5 wm8Nsc5b3ymK5 
15 x7m 50, wm8NX̀lK6 36-37a?5g5 
xCAb̀m6 (NlNw/3ymJ6 1 ).  ho5bs6 
b?i xf8izi, W/sv8ic5b3ymQK5 
eMlZ5 cf3b5 xiJ8NwoZw7mb 
yf/sc9lt4.  ho5bs6 eMlZ5 
dr3bsZlx3gt4 x7ml W/sZlx3gt4 
wMq5 gdbs̀haQK5 ryxi 
x8Nw/s9lt4.  bmfxo dr3b5 x7m 
x8Nw/5 ttC3bscb3ymq7mb 
tkp=xl7u xaNh5gc3t9lA, 
ttC3bs?Msd9o xyq8k5 er3`bl2 
iQzb xaNh5bs?Ms3gk5 
1999u5_2001j5. `bfx 100aJ5 
dr3bst9lQ5 x7m W/st9lQ5 wclw5 
x7m r7ùD2 xaNh5tq8k5, 13aJ5 
dr3bsMsd5 x7m x8Nw/s9lt4 
x7mlho 14aJ5 eMlZ5 cf3b5 
wro3bsMsd5 Gwm3usboEp4f5 x9M=z 
wcl8i ne3bsymq5g6H.  cspmNqM6 
`bfx wro3bsJ5 `sm8i3m`zb s?`li5 
gd8i3m̀zb.  bm8No dr3yi6 x7m 

/Zwi6 x7m wr̀o8i6 x7m x8Nwi6 
xpQXl2XQ5 tkp=xl7u 
xaNh8is?5̀g2, bwmo wm8NX`lZ/d6  
(36.5 × 1.13 = 41) x7m  46 eMlZ5 (36.5 × 
1.27 = 46) gdcb3ymK5 xaNh5bslt4 
xCAb̀m6. bm8NsZlx3t9lA, `bfx 
xùhiq5 d?̀Xo3ym7mE2S5 xCAi 
doi. 
 
WNhx3X5g5 whmQ/q5 
 

wkw5 er3̀bl2 iQz̀ig5 xfi7mExl4 
xaNhc5b3ym7mb eMlZ3i4 cf3bi4 
b`mi tkp=xl7u w`kJtQZhx3gis4 
x7ml wodyE9lis4.  bwmo 
eMlZChcbt9lQ5 `rNs/osChx3gt4, 
xuh7mExlw5 gdbsc5bMs3ym7mb 
eMlZ5 cf3b5.  xaNh5̀t5 bfc5b3ymK5 
eMlZw5 cf3b5 xùhiq8i4 xp̀QNt4 
xCAZw7m5 ryxi s9luso3g6 
xùhi3ni4 bfc5bo3g5 xCA?Ms3gi.  
bmfx i3J̀t5 WNhx3X5g5 x3lw5 x7ml 
iWc3iz bmfkz xsMsto8k5 
suxk5 x7m cjbs/k5 
wh`mlbsi3̀XaK5 X1i3̀g2 
xaNh5tq8k5 b`mi tkp=xl7u.  
ck3gExDbsli, wodygcf5 moZsJ5 
x7ml xg3bs̀h5 xaNh8i3j5 eMlZ3i4 
cf3bi4 x7m kNo4 sccbscb3li 
r4fgw8Nw5 cspmo3ix3mb 
xvsqosDtsJi4 mD4 xg3bsod/sym̀J4 
ne3bsMsd4 `mNC̀baMs3g6 
si`voxEymJi wkw5 wodyzA5 
cspmiqtA5 GrM}?6 1998H. xyq5 
xg3bsod/sMs3uJ6, b?̀igho sìvu, 
wMcMsd5 wmw5gu4 wody4f5 
cspmisJ6 wMQlis4 wo8ixCnk5, 
xehwcb3li kNo7u xaNh8i3u4 
x7ml Wsy`?o3tQx3lA wm3usboEp4f5 
cspn3iE?5bz.  xuh5 wkw5 kNc3g5 
ciQ`/i tkp=x`l2 ẁkZhx3X7mb 
kNusbui3k5, bm8N WJtQ9lA 
tkp=xl4 kNoCMc3i3`Xa7m5 
x=5g3ymJu.  bwmo 
xeyJmJcgw8NExcz5 `bfx kNoC`M5 
w`Mf5 eMlZCnc3lt4 s?z3ymq9li 
kNos2 ̀fbzi5.  
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etDJxi x7m srs3b3gu  tkp=x̀l2 eMlZq5 cf3b5 

Wbc3izb ckw8iz 

Wbc3iq8k5 NlNw/3ymJ5 
 
tkp=xl7u eMlZ5 cf3b5, 
d7jxtbsymJ4f5 cspn3bs?5g5, 
yM`bklx3X5g`/q5g5 tkp=x̀l2 
ckw5giq5 x7ml hD3N3gq8k5 
cspJbsymJ5 wmwozt5tJ/d5 
eMlZ3i4 cf3bi4, W/s?5gi4 er3`bl2 
iQzb wmzi bwmzi5 kaDJq8i 
1980, `bfxo xpQq7mQ5 W/s?5gk5 
eMlZ3k5 cf3bk5 wcl8i5 x7ml 
r7uD7u5   (ttC3ym̀J4 Brown Gladden et al. 
1997; de March et al. 2002, in press; B. de 
March, ttC3ymJ5 ne3bsymq5g5).  `bfx 
tkp=x̀l2 eMlZq5 cf3b5 xbsy3j5 
gCzhQ/sMsClx3mb.  ryxio 
wodygcf5 cspmisJf5 eMlZ5 
xp̀Qq5g5 xuhv9Msgw8NExcd5 
tkp=xl7̀jX5g5 x7ml cspns9lt4 
bfqtA5, xqiqtA5, ckw8iqtA5 
x7m ckwoscb3iqtA5 GeM}?6 1998H.  
 
bfxo mD4 xp`Qq5g6 cspn9MEsK4 
xqiqtA5.  ryxi Wbcq5g6 
gryJtni4 `bfx eMlZ5 xCAq8k5.  
kNo7u xaNh5tsJ5 sc3ymK5 bmfx 
eMlZ5 cf3b5 uri3nw5 y`Nzk5 
yK9os?5g5 tkp=xl7u w2SDu5.  `bfx 
bf/sc5b̀h5 xaNh5t9lQ5 eio8i4.  
ur̀Jlt4, n9llt4 x7ml bmfx 
WDE3ymJ5 cf3b9MEs9lt4.  bm8Nl 
s3hz x7m m5̀bz xeins9li.  
bmfxl W/Exr8ins9lt4 xaNh5gQ5, 
y`Nzk5 c9o`ha7mb x7ml eMufl4 
xcsm̀ha9lt4, c5`tNflw5 W/s̀h5.  
bmfx xu`hlt4 eMlZ5 cf3b5 xqinw5 
y`Nz̀kh5 kaDJxi w2SD2 x7m mwu 
whw5g̀jobw8N3gt4 xs/3ysEx3gt4.  
`bfx xqi3nw5 eMlZ5 W/3iq8i3n5 
xaNh5gQ5 yM5gi3ns7mb uri3ni4.  
`bfxl m̀bq5 d3hDJ3ins9lt4 x7ml 
mmòha9lt4.  xaNh5`t5 sc3ymQK5 
bfx csp/ns7mb xqi3ns/Exqb 
y`Nzk3X7uJk5 x7ml xaNh5gQ5 
yM5`gi3ns9lt4. 
  
xs/4f5, eMlZ5 cf3b5 bf/shaQK5 
N5toxExu x7ml iQq8i vq3gq8i 
x7ml Wz8Nzb tkp=x̀l2 ỳNi.  

bwm ỳNzkcX5gk5 `bfx eMlZ5 
uri3nsK5 x7ml n9li3ns9lt4 
whw5̀g2 eMlZq8i4.  bwmo 
cspmNq5g6 `bfxnw8Ns7m`zb eMlZ5 
Wz8Nz`iX5g5 `bfkz eMlZ3k5 
uri3nk5 y`Nzi bf/s?7uJk5 ryxi 
m`bh8iz xpQ7mA.  bwmo xCAMs3gi 
Wzhi, xuh7m̀E5 rMlZ5 cf3b5 
uri3nw5 bf/symod5 xs/4f5.  `bfxo 
eMlZ5 bf/symgw8Nd5 
s5g3bscb3ymZt4 xqiq5, 
scsyE/n9MEsq5g6 cktQ 
xp̀Qq8ic3m`zt4 ỳNz`iX5gk5. 
 
ckw5̀giq8k5 cspnDbsymJ5 n`eymK5 
Wbcgw8NExcz5 xp`Qq8izi4 
ckwc5b3iq8k5 `bfx eMlZ5 cf3b5 
cspn3bsymJ5 whw5gu WQxoCb3t9lA 
1980 bf8N3gQ5 cspn3bsymJ5 
1990q8i whw5̀g2 yM`bi (ttC3ymJ6 de 
March et al. 2002, gnCni). 
wmwgw8NExcd6 eMlZ5 cf3b5 
xaNh5bs?Ms3g5 whw5gu 1980at9lA 
xpQqgw8NExccw5 xaNh5bs?5gk5 
whw5̀g2 yM`bi. 
 

Wbc3`gJ5 ckw8iq5 
 
bfx mD4 xpos3bscb3ymJ4 
Wzhx3t3gi xposEJccbt9lA 
whw5gu 1999at9lA `Nn3bs7mb 
720aMsd5 x7m &&& bf/s9lt4 
S5b9lt4.  vt5gQ5 64aJ5 
bf/s9MEMsd5 cspn3t9lQ5 
bfNh9ME5t9lQ5 cspNhx3t9lQ5 
sx8Nzi Gwhw5g6 WcystNAH x7ml 
Wz8Nzi whw5`g2 1999at9lA.  
xg3gAo xccb3iq8k5 cspnDbsJ6 
eMlZ5 NlNwfbc3gk5 x7ml 
Njz3m̀zb cspn3bs9lt4 1998u x7m 
1999u, `bN 1999u cspnDbsymJ6 
xeQx3bsMsd6 bmfkz xcsm?5gk5 
cspn3bsiqgk5 cspn3gc3t9lA 
xùhiq5 c5tX`lax3m`zb wm8Ns9lt4 
1547 eMlZ5 cf3b5 G NlNw/3ymJ6 2; 
95% wm8Ns2: 1187-1970H GP. Richard, 
ne3ymq5g5H. bwmo Wz8Nzi eMlZ5 
cf3b5 xw2XE8icQ5, `bfxo bwm 
xs/4f5 whw5g̀uX5g5 x7ml iQ/q8i 
vq3gi c5tNDExC/d5 40i4.   

                 4  
 



etDJxi x7m srs3b3gu  tkp=x̀l2 eMlZq5 cf3b5 

NlNw/3ymJ6 2. ciQ/dbsQx3ymJ5 xu`hiqb 
ckw8iE/q8k5. bm8No S3gi3ns2X5 
d?y8ins2X5 nij9lx6, bwmo bmfx 
ciQ/dbsQx3g5 xu`hiqb ckw8iq8k5 
ciQ/dtZ/d6 xùhiqb ckw5`giq8k5.  
bwmo bm8N x5ti3ns2X5 `bN vg/sJ6, 
wmwozZ/d6 ciQ/dbsQx3g6 xu`hiq8k5 
ciQ/dbsQx3g6 WC/d6. `bfx 
ciQ/dbsQx3gòm5 ckw8iq8k5 vg/sJj5 
bwmwozt5tgw8NExcd6, ryxi 
bwmwMEv/3XMwq5g6. 

xpos3bs9li cspn3bsiE/z whw5̀g2 
x7ml bf/sJk5 cspn3bsiE/z 
sx8Nzi x7m Wz8Nzi tkp=s̀l2 
`xQy 1990at9lA x7ml 1999at9lA.  ̀
bfx Wzh5 xpos3bsJ5 cspnDbsJ5 
whw5gu 1990at9lA neMsd5 `Nn3bi4 
xfizi 454 x7m 497 eMlZ3i4 
cf3bi4 ne/Ms3gi4 s?̀li5 
xcsmZlx3t9lQ5 bfnsMs3gi4 `bNo 
!(((u cspnDbsymJ6 `Nn3bs7mb 
wm8NsMsd5 &@) x7m &&& eMlZ5 
cf3b5  (ttC3ymJ6 P. Richard, 
ttC3bsymJ5 ne3ymq5g5). b}?io 
1991u x7m 1999u cspnDtùi5 
cspJbsJ5wmw5gQ5tK5 NlNw3yymK5 
tkp=x̀l2 eMlZq5 
xuhD3X9oxiq8i4 wm8NX`lK5 xCAb̀m6 
W/s?5g5 36-37aZlx3t9lQ5.  
xaNh5tsJ5 sccb3ymQK5 
xuhD3X9oxiCw9lt4 xCAJi doi. 
 

 ckwot5t?9oxq9li 
xaNh8isJ8N3g6 Wbc3iqb ckwo?9oxiq5   

bwm 1923DMs3t8NA eMlZ5 cf3b5 
tkp=xl7̀ug5 wm8NX`lhQ/symK5 5000 
sz̀bi   (ttC3ym̀J4 Mitchell x7m Reeves 
1981).  bwmo xuh7m`E5 
W/sc5bMs3t9lQ5 `rNs/osDbsZhx3gt4, 
`bfxo xu`hiE/q5 xh7mE4 
ctNDMs3zb xf8izi 1920q8i  
x7m 1960q8i.  xaNh8isc5bMs3g6 
`rNs/osChx3i3j5 kcMsd6 1960u 
ryxi xaNhw8NMsd5 ieniZhx3gt4.  
czb`hf5 cspn3isMs3g6 srx̀nzi 
1979 x7ml xs/zi 1980, neMsd6 
wm8Ngw8N3i4 400 tr5gA 600 b`mi 
sx8Nzi tkp=x̀l2    (ttC3ym̀J4 
Brodie et al. 1981; Richard x7m Orr 1986).  
`NnwisJ6 S5bJi4 ryxi `Nn3bsMsd5 
bf/5 bmfx xcsmJ5 `Nn3bsMsq5g5 
cspn3gk5 bf/sq5g5. czb`hf5 
cspn3isMs3g6 whw5gu xs/zi 
1985 x7m 1986 S5bJi4 bfJcMsd6 
398 x7m 442, wmwozt5tK6 eMlZ5 
xùhiq5 xyp3ymq8iq8i4 bwmzi5 
1980ui5 (ttC3g6 Richard 1991).  

bmfkz eMlZ3k5, whQJ8N3bz 
xuhD3X9oxiq8k5 G`bfx xùhiqb 
xuhD3X9oxJ8N3iq8k5 bwmwA8Ntxd6 
wkQxlxqXb x7ml Wbc3`gj5 
c5tNslxqXb; Caughley 1977) 
whmQ/symK6 wm8NsJ8N3izi4 
xf8izi 2% x7m 6%  (ttC3ym̀J4 
Reilly x7m Barlow 1986, Wade 1998). 
mo5gAo S5nJi4 `NnwisJ6, `bfx 
wmw5g3J/d5 xùhiq5 whw5g̀ug5 
xuhD3̀Xo3ymK5 46%u4 xf8izi 1990 
x7m 1999, s?`ki5 5%u4 xCAb̀m6, 
W/sc5bClx3t9lQ5 15-50 xCAb̀m6.  
cspNh8ix3lAo ckwot5t?9oxqli 
xaNhA8N3isJ6, s?A5 xg3ymKA5 
ciQ/dbsQx3ymJi4 bmfkz xcsmJk5 
cspn3gc3t9lA bf/s8iq5gk5. 
ciQ/dbsQx3g6 wm8N9MEsMsd6 
1999u cspn3i3j5 tkp=x̀l2 
eMlZq8k5 cf3bk5 1547a9lt4 
Gbwm8Nslxb̀h6 xp`Qq8iz: 240H. 
bwmo whmQ/sK6 41 W/sA8N3ylt4 
`bfNz5 eMlZ3i5.  bm8N 
ckwozt5tA8N3izk5 cspJbsZhx3g6 
whmNd6 bw`m4 xaNh5gccbc5 
xùhiq8i4 ur9o?9oxt5t`/q7m5.  

 

                 5  
 



etDJxi x7m srs3b3gu  tkp=x̀l2 eMlZq5 cf3b5 

rhgw8Nw5 NlNDtQJ8N3g5 
 

`bfxo eMlZ5 xh7mE4 xuhx3t3gt4 
cspn3t7mE8k5 cspn3bscb3ymK5 
bwmzi5 1970q8i5 Wcyst9lA 
cspnDbsymJ5 xùhiq8i4 
ciQ/d5tQxDbsJ5 x7m cspNh5bs9lt4 
ckw5`gm`zb, hD3N3gq5, x7ml 
WD3X9oxiq5 cspJbsZhx3gt4 `bfx 
tkp=x̀l2 eMlZq5 cf3b5 
x5gxic3m̀zb xyq8k5 eMlZsuJk5 
cf3bk5 er3̀bl2 iQz`igk5. wody4f5 
x7ml wkw5 cspm/zA5 xùhiq8k5 
cspNh5bscb3ym9lt4 x7ml 
ne3bsym9lt5 GeM}?6 1998H. ryxio 
xùhu7mb NlNDtQJ8N3g5 ne/3g5. 
gryQxDtni4 xgw8N3bcq5g6 `mNsJ6 
w3iscb3iq8k5 x7ml cktQ 
xCAc3li4 w`kJ8N3m̀zb.  srs4f5 
Njzc5b3iE/q5 ho 
NlNw3ym9ME5gu4 Wbcq7m5. 
si`voxEymJ5 NlNw3yymq8iK5 
dr3bsJi4 x7m /Zw/sJi4 s?̀li5 
wro3bsJi4 x8Nw/i4. ho c5t9ME5 
gdbs?5g5 cspmNqM5.  xyq5bs6 
gd5t?7uJ5 i3J̀t5, xiJ8NwoJ5 yfk5 
GxaNh5tk5 bf/symq5g5H x7ml 
xyq8k5 w7ui4 gdcb3iq8k5. bm8Nl 
x?tzb x5g3bsiz xp̀Qq5̀gQK6 
wmw5g4f5 yMs2 xyp3izA5 x7ml 
yfw5 xg3yiq5 eMlZ3i4 cf3bi4, 
iENh2X5bq5 x7ml iENhx3X5g5 
cspmNMEZt4. ho5bs6 x5g3bsJ8NEK5 
eMlZ5 cf3b5 sux5 xuhD3X9oxiqtA5 
b`mi x7m ciQ`/i tkp=x̀l2 wmw5g4f5 
`rNs/osChx3gt4 wclZh5̀t5, 
W?9oxJtnk5 W?9oxt5ti5 s?̀li5 
eMlZ3i4 bf/3ggw8NX5g5.  xaNh5̀t5 
sc3ymQK5 bfcb3ymiC3gt4 xp`Qq5gi4 
eMlZ3i4 cd3bi4 tkp=xl7u. 
cspmNq5g6 `bfx `bfkznw8N6 
wMQ7m̀zQ5 s?`li5 
xyq8̀iz3ym7m̀zb.. 
 
whmQ/sJ6 

`mNCbf5 cspnDbsymJ5 cspJbsymJ5 
x7ml kNos2 wkw5 cspmiq5 
NlNw3yK5 `bfx 

xuhD3X9oxgw8N3iq8i4 x7m 
st3X9oxo3gt4 bwmzi5 
rNs/osDbsZhx3gt4 
WNh5bs?Ms3iq8i5.  `bN xu`hiq8k5 
cspnDbsymJ6 x7ml 
ckwot5tJ8N3izk5 wmwozX5 
ckwv/q8izi4 cspt5t`K5 `fb 
41D3li bwmw5̀gX9l xùhiq8i4 
ctND3t5tlxC/q5g6, whmQQx3lA 
Nsf5 xyv8iq8i4 gdtJc3XqX5.  
 

xsM5ti3j5 whmn3ysDtn5 

bwmzi5 1991u5, X1i3`g2 smJ3ixt4f5 
vtmpq5 WoEctc3ymK5 kNK7u 
smJoEp3Jxf5 vtmpq8i4 x7ml 
wm3usboEp4f8i5 vgplt4 xsM5tlt4 
tkp=x̀l2 eMlZq8i4 cf3bi4.  
xaNh8iscb3ymJ6 ieniAbsZhx3gi 
1991u5 tr5gA 1999 xuhD3̀Xot5tym7m5.  
kNK5 smJoEp3Jxf5 vtmpq5 `mNsJ6 
yKic3X9oxK5 kNo7u 
xsMbsJ8N3ylt4 Wbc3iE/q5.  `fb 
g{yC3bsymJ6 xuhDExd/s9li 35u5 
41j5 smJ3ixt4f5 vtmpq8i5 x7m 
xq3bsymK6 kNK7u smJoEp3Jxf5 
vtmpq8i5 x7m wm3usboEp4f8i5.  
 
bm8N bwmwQxc3g6 bwmA8Nix3m5 
mo9lA i3J̀t5 vWxN3g̀uo3iq8k5 
moZw5, kat5tlx/w3ymi3j5 
xg3bsQxC/3g6 xeh3bsK6.  whmNd6 
`bfx `vNbu vtmpC̀M5 
ckwozo3iq8k5 v2WxN3g̀ug5 i3J̀t5 
`vNbu euDv8iC/d5 xùhiq8i4 xC`A4 
mD4 xiAct4 Wzh9`li5. 
 
xyq5 whmn3ysDtn5 
 
hD3N3gw5 

srs3b3gu wm3usbw5 iENh2X5g5, 
wmw5g5 eMlZ5 cf3b5 srs3b3`g2 d̀Mi 
iE/s?5g5 W?9oxJ8N7mE2S5 
wC=qtA5 hD3N3gb3X9oxlt4 x7ml 
n=C/c3gt4.  `bfx er3`bl2 iQzb 
eMlZq5 cf3b5 xqi3̀Xu wC=qtA5 
hD8N3gczb csp/symJ4f5 s9luj5 
tr5gA `vNbs2 srs3b3gzi ryxio `bfx 
hD8N3gq5 urJ7mEf̀lK5 nixi St. 
Lawrence eMlZq5b cf3b5. 
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wC=QtA5 hD3N3g`o5 b`m̀ig5 tkp=x̀l2 
eMlZq8i cf3bi wm8NX`lK6 
2/3Q9lis4 hD8N3gqb  W/s?5g5 
eMlZ5 cf3b5 r7u`D2 x7m wclw5 
xanh5tq8k5 (ttC3ymJ6 H. de 
March, ttC3ymJ5 ne3bsymq5g5). 
bwmo ne/3gu4 WbcqM6 hD3N3gw5 
x5g3yiq8i4 tkp=s`l2 eMlZq8i4 
cf3bi4. bwmzi9o 1980 
WQxoCb3iq8i5, wMq5 wC=qtA5 
hD3N3gw5 bwmwgw8N3ymK5 s?̀li5 
uro?o3ym9lt4 Wbczo3gi xyq8i4 
k`bi4 hD3N3gi4, `mNsJ3o 
x5tg7mEsZlx6 ryxi d?̀Xo3ymJ6 
(ttC3ymJ6 G. Stern, ttC3ymJ5 
ne3bsymq5g5). xen/5 x7ml xyq5 
n=C/n5 bf/scb3ymK5 eMlZ3i cf3bi 
cspn3bscb3ymJi tkp=xl7u 
(ttC3ym̀J4 Wagemann et al. 1996; G. 
Stern, ne3bsymq5g5) ryxi 
ne/3gbcq5g6 ckwot5t?9oxiq8i4 
eMlZ3i4 cf3bi4. 
 
xixo3N3g5 
 
gdcb3ymK5 n3Ẁo5, Nugw8N6 
yM3Jx3u,  x5g3bscb3ym9lt4 
`xixo3N3gj5  (ttC3ymJ6 Hinshaw et al. 
1984) x7m i3Jtk5 `xixoDbsJ8N3gk5 
(ttC3ymJ6 Lipscomb et al. 1994).  
eMlZ3i4 cspn3bsJcMsq5g6 X1i3`gu 
W/sJi4 xf8izi 1984 x7ml 1997 
bmfkz xixA8`iDtQJ8N3bq8k5 
`xixo3N3gk5 (ttC3ymJ6 Nielsen et al. 
2001a). xùhq5g5 Sn5tzA5 eMlZ3bsJ5 
cf3b5 X̀i3̀g2 xaNh5tq8k5 xf8izi 
1986 x7m 1994 cspn3bsJ5 
`xixA8iDbsJ8N3gi4 WbcMsd6 
`xixoDbsJ8N3gk5  (ttC3ymJ6 Nielsen 
et al. 2001b).   `mNsJ3o gryJtQJ8N3gu4 
WbcqM6 bmfx `xixoDbsJ8N3g5 
v2WxNDtQ7m`zb eMlZ3k5 cf3bk5. 
 
rNs/osChx3i3j5 wclZh8i6 

`mNsJ6 srs4f5 coCoZh8is?5g6 
tkp=xl7u ne/3ttq5g6 
xvsqosDtJ8N3gi4 eMlZ3k5 cf3bk5.  
ni3?3bsym7m9o `vNbo`mu coCo8k5 
WNhZnsJ6 b?i OAu coCo8i4 

kNK7j5, sux3Jx5 xùhi3nso3gt4 
tkp=xl7u wmwozt5tgw8NExcd6 
X=no3lt4 eMlZ3i4 cf3bi4, Wlx3gu4 
bmfx rhoE=sJ5 xqoQx3bsicb.  
bwmo xebs8ic5 WNhgccb3li 
coCo8i4 klxk5, 
whmn3ysDbs/Exc7mE5g6 bmfx 
eMlZ5 klxgw8NExc3iq8i4.  
ho5bs6 Wbcgw8NExc3uJ6 
iEJ8N3uJi4 eMlZw5 iE?5bq8i4.  
 
iWc3i6 x7m X=n8i6 

bmfx wk8k5 nNsZ5 iWcD8N3g5 
wmw5g5 wMq5 wm3yst5 xsMst5, 
sux3Jx5 xqJ5, cjbs/5 x7ml 
czb`h5. bmfxo xsMst`o5 iWq8k5 
whmQ/symK5 x5g3yi3̀Xa9lt4 
bf/s?5gi5 eMlZ3i5 kNoC̀Mi x7ml 
tkp=sl7u GeM}?6 1998H. eM}?6 
G1998H whmymJ6 bm8N X=n8isJ6 
x5g3yym7m eMlZw5 dwiiq8i4 
WJtQ9lA eMlZ5 emc5b3iq8k5 
suxi4.  bmfxo eMlZ5 cf3b5 
tkp=xl7jCwZu4 nl5tv8i`haK5 
ryxi bm8N iWc3izk5 
x5gxyqgw8NExo4.  eMlZ5 cf3b5 
iWj5 ckw5ggw8N3j5 x5g3bshaQK5 
yNzi wmw5gk5 er3C?l8k5 x7m 
yrg3?l8k5 czbh3?l8k9l. eMlZ5 
cspJ8Nd5 sux3Jx3?l8i4 
szy8io8i 20-30 rM̀ug G12-18 
mwJH(Cosens x7m Dueck 1993). 
xCAc5bCbMs3gi xaNh5̀t5 
sccb3ymQK5 xcsm̀h5 
xuhD3X9oxgw8N3mb tkp=xl7u x7m 
Njzc5b3iE/q5 xyxk3Xo3gt4 
eMlZ5.  
 
x3lw5 

xaNh5̀t5 sc3ymQK5 
xuhD3X9oxiq8i4 x3lw5 b`mi 
tkp=xl7u xCA?Ms3gi5. `mNCb4f5 
10aJ5 bf/sCbMsd5 x7ml xaNh5̀t5 
bfym9lt4 cspym9lt4 x3lw5 
WNhx3t9lQ5 eMlZ3i4 cf3bi4. 
xuhD3X9oxt9lQ9o x3lw5 
wmwozt5tZ/d6 xùhi3n5 eMlZ5 
cf3b5 gdbsc5bC/d5.  
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rhoE=sJu4 W?9oxt5ti6 

Wbcq5g6 rhoE=sZ/3gu4 
W?9oxt5ti3u4, w`mi s?̀li5 kNu, 
W?9oxJ3bcq5g6 s?̀li5 
bwmwAm3ix3gcCi ciQ/zi 
tkp=s̀l2. 
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