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NASCO 2.2 NASCO has asked ICES to review and report on the development of age-specific stock conservation 
limits 

River-specific conservation limits (CLs) (in terms of either egg or spawner requirements) for both 1SW and MSW salmon 
have been estimated for stocks in most countries/jurisdictions in the NEAC area (France, Ireland, UK (England and Wales), 
UK (Northern Ireland), Finland, Norway, and Sweden). Preliminary results are also available for a small number of rivers in 
Russia. Where sufficient numbers of CL estimates are available for individual rivers, these are summed to provide estimates 
at a country/jurisdiction level. For countries/jurisdictions that have not applied this approach (Russia, UK (Scotland), and 
Iceland), an interim approach was used to estimate national CLs. This approach is based on the establishment of 
pseudo stock–recruitment relationships for salmon stocks that are updated annually; as a result the CLs may change slightly 
year to year. 

In UK (Scotland), further progress has been made in establishing CLs at the scale of the river stock, or on groups of smaller 
neighbouring rivers where angling data are not yet available by river. A new approach to defining river-specific CLs has 
been developed using a Bayesian hierarchical modelling framework. This was used to define CLs for 11 Scottish rivers with 
stock and recruitment data. By pooling information from multiple rivers and incorporating information about local 
environmental covariates, CL estimates have also been transferred to other rivers without such data, to a total number of 
173 areas assessed annually. Investigations are continuing to determine whether alternative stock–recruitment 
relationships and additional river covariates can improve the current model. 

In Iceland, during 2018–2019, CLs were set for 12 rivers, mostly in West Iceland. All of these are important salmon fisheries 
that contribute around 33% of the total annual rod catch of wild salmon. 

To provide catch advice to NASCO, CLs are required for stock complexes. These were derived either by summing individual 
river CLs to country/jurisdiction level, or by taking overall CLs as provided by the model, and then summing to the level of 
the four NEAC stock complexes. Spawner escapement reserves (SERs) are CLs (expressed in terms of spawner numbers), 
adjusted to take account of natural mortality (M = 0.03 per month) between 1 January of the first winter at sea and return 
time to homewaters for each of the maturing (6–9 months) and non-maturing (16–21 months) 1SW salmon components 
from the Northern NEAC and Southern NEAC stock complexes. 

National stocks within the NEAC area are combined into two geographic groups for the provision of management advice 
for the distant-water fisheries at West Greenland and the Faroes. The Northern group consists of Russia, Finland, Norway, 
Sweden, and the northeastern region of Iceland. The Southern group consists of UK (Scotland), UK (England and Wales), 
UK (Northern Ireland), Ireland, France, and the southwestern region of Iceland. 

CLs and SERs are provided for the four stock complexes, defined as two sea ages per geographic group (Table 3), by 
summing country/jurisdiction CLs to the level of the four NEAC stock complexes. 

Table 3 Conservation limits (CL) and spawner escapement reserves (SER) for the four salmon stock complexes (combination of 
regional group and sea age) in the NEAC area in 2019. 

Regional group Age group CL (number) SER (number) 

Northern NEAC 1SW 133 245 168 843 
MSW 119 687 204 939 

Southern NEAC 1SW 593 735 754 678 
MSW 295 781 502 353 

For the nine countries/jurisdictions where river-specific CLs are available, time-series indicating the development in the 
definition of river-specific CLs, the number of rivers annually assessed against CLs, and the number of rivers that annually 
meet or exceed CLs (based on spawner numbers, after fisheries) are provided in Figure 4. This figure illustrates the increase 
in the number of CLs established within individual countries/jurisdictions. Iceland has (since 2018–2019) thirteen rivers 
with established CLs, of which one river has been assessed annually since 2000. Ten of the 17-year time-series have been 
below the CL, and four out of the past five years have been above the CL. The time-series for the river in Iceland assessed 
since 2000 is not included in Figure 4 or Table 4. 
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countries/jurisdictions in the most recent year were suffering reduced reproductive capacity (Figure 6); UK 
(Northern Ireland) was at full reproductive capacity. For the non-maturing 1SW salmon, stocks are either at risk of suffering 
or suffering reduced reproductive capacity prior to distant-water fisheries in most countries, except 
UK (England and Wales) and France where stocks are assessed to be at full reproductive capacity (Figure 6). 
 
Spawners relative to CLs 
 
In the Northern NEAC stock complex 1SW spawners have been at full reproductive capacity (i.e. meeting the CL with at 
least 95% probability) throughout the time-series. However, spawners have been at reduced levels since 2007 (Figure 5). 
MSW spawners have been at full reproductive capacity since 2006. Both 1SW and MSW stock complexes were at full 
reproductive capacity in 2019, although 1SW spawners were among the lowest in the time-series. In Northern NEAC 
countries, 1SW spawners in 2019 were at full reproductive capacity in Sweden and Norway, but at risk of suffering reduced 
reproductive capacity in Russia, and suffering reduced reproductive capacity in Iceland and Finland/Norway (River 
Teno/Tana) (Figure 7). MSW spawners in 2019 were at full reproductive capacity in Norway and Sweden, at risk of suffering 
reduced reproductive capacity in Iceland and Russia, and suffering reduced reproductive capacity in Finland/Norway (River 
Teno/Tana) (Figure 8). 
 
For the Southern NEAC, there has been a progressive decline in 1SW spawner numbers (Figure 5). This sea age group has 
been either at risk of suffering or suffering reduced reproductive capacity for most of the time-series, and has been 
suffering reduced reproductive capacity consistently over the last six years. MSW spawners in Southern NEAC declined up 
to the late 1990s but have increased since this time. However, this sea age group has been either at risk of suffering or 
suffering reduced reproductive capacity in most years throughout the time-series. In 2019, Southern NEAC MSW spawners 
were suffering reduced reproductive capacity. In Southern NEAC countries/jurisdictions, 1SW spawners in 2019 were 
suffering reduced reproductive capacity, except for stocks in UK (Northern Ireland) that were at full reproductive capacity 
(Figure 7). MSW spawners in 2019 were either at risk of suffering or suffering reduced reproductive capacity, except for 
stocks in UK (England and Wales) that were at full reproductive capacity (Figure 8). 
 
Trends in rivers meeting CLs 
 
In the NEAC area, nine jurisdictions currently assess salmon stocks using river-specific CLs (Figure 4 and Table 4). The 
attainment of CLs is assessed based on spawners, after fisheries. 
 
Table 4 Summary of the attainment of CLs in 2019 (2018 for Norway and UK [Scotland]) and trends based on all available data 

in the NEAC area. Further details can be found in ICES (2020). 

Country /Jurisdiction 
Number 
of rivers 
with CLs 

Number of 
rivers assessed 
for compliance 

Number of 
rivers 

attaining CL 

% of 
assessed 

rivers 
attaining CL 

Trend statement 

Northern NEAC 
  Russia 85 8 7 88 No trend 
Finland/Norway (Teno/Tana) 25 15 5 33 Stable 
Norway 439 193 171 89 Increasing 
Sweden 24 24 6 25 Stable (data for 2016 to 2019 only) 
Iceland 13 1 1 100 Not applicable as only one river 

assessed 
Southern NEAC 

  
  
  

  

UK (Scotland) 173 173 51 29 Decreasing 
UK (Northern Ireland) 19 18 6 33 Decreasing 
UK (England and Wales) 64 64 8 13 Decreasing 
Ireland 143 143 40 28 Decreasing  
France 35 35 1 3 No trend (2018 and 2019 data only) 

 
Marine survival 
 
Return rate estimates, a proxy for marine survival, are derived for a limited number of rivers, of different time-series 
duration. Despite management measures aimed at reducing exploitation in recent years, there has been an overall 
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declining trend since 1980 in the return rates of 1SW wild and hatchery-origin smolts in both Northern and Southern NEAC 
areas, indicating poor survival of 1SW salmon in the marine environment (Figure 9). 
 
A declining trend is not evident for the 2SW wild components in either area (no data are available for hatchery-origin 2SW 
return rates for Southern NEAC and no estimates are provided for other MSW categories). 
 

 
Figure 5 Pre-fishery abundance (PFA – recruits; left panels) and spawners (right panels), with 90% confidence limits, for 

maturing 1SW (spawning as 1SW) and non-maturing 1SW (spawning as MSW) salmon in Northern NEAC (NEAC-N) and 
Southern NEAC (NEAC-S). The dashed horizontal lines in the left panels are the respective 2019 spawning escapement 
reserve (SER) values, and in the right panels the conservation limit (CL) values. 
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Figure 6 PFA of maturing (for 2019) and non-maturing (for 2018) as percentage of the respective spawner escapement reserve 

(% of SER). The percentage of SER is based on the median of the Monte Carlo distribution. The colour shading 
represents the three stock status designations: Full (at full reproductive capacity: the 5th percentile of the spawner 
estimate is above the SER); At risk (at risk of suffering reduced reproductive capacity: median spawner estimate is 
above the SER, but the 5th percentile is below); and Suffering (suffering reduced reproductive capacity: median 
spawner estimate is below the SER). 
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Figure 7 1SW returns and spawners as percentage of respective conservation limit (% of CL) for 2019. The percentage of CL is 

based on the median of the Monte Carlo distribution. The colour shading represents the three stock status 
designations: Full (at full reproductive capacity: the 5th percentile of the spawner estimate is above the CL); At risk (at 
risk of suffering reduced reproductive capacity: median spawner estimate is above the CL, but the 5th percentile is 
below); and Suffering (suffering reduced reproductive capacity: median spawner estimate is below the CL). 
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Figure 8 MSW returns and spawners as percentage of respective conservation limit (% of CL) for 2019. The percentage of CL is 
based on the median of the Monte Carlo distribution. The colour shading represents the three stock status 
designations: Full (at full reproductive capacity: the 5th percentile of the spawner estimate is above the CL); At risk (at 
risk of suffering reduced reproductive capacity: median spawner estimate is above the CL, but the 5th percentile is 
below); and Suffering (suffering reduced reproductive capacity: median spawner estimate is below the CL). 
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Figure 9 Return rates: Annual least squared (marginal mean) estimates of return rates (%) of wild (left-hand panels) and 

hatchery origin smolts (right-hand panels) to 1SW (red) and 2SW (blue) salmon to Northern (top panels) and Southern 
NEAC areas (bottom panels). For most rivers in Southern NEAC, the values are returns to the coast prior to the 
homewater coastal fisheries. Annual means derived from a general linear model analysis of rivers in a region with a 
quasi-Poisson distribution (log-link function). Error bars are standard errors. Note the y-axis is on a log scale. 
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Table 5 Estimated pre-fishery abundance (by number, median values) of maturing 1SW salmon (potential 1SW returns) by NEAC country/jurisdiction and year. Bold values represent the median 
estimate of pre-fishery abundance (PFA) by year. 

Year 
Northern NEAC Southern NEAC NEAC Area 

Finland Iceland 
N&E Norway Russia Sweden 

Total 
France Iceland 

S&W Ireland UK (EW) UK (NI) UK 
(SCO) 

Total Total 
5% 50% 95% 5% 50% 95% 5% 50% 95% 

1971 29799 11710   22142    65109 77427 1346109 105662 222745 779079 2263523 2618121 3041925    

1972 115615 10722  150717 17620    128285 62661 1436013 101567 194560 784420 2351969 2736059 3217416    

1973 53779 12831  222521 21856    79072 67110 1558831 120461 170568 960354 2558079 2982993 3512767    

1974 74655 12755  220898 31493    36909 47641 1772385 149418 185862 927516 2695026 3141899 3720778    

1975 88694 15586  339733 34382    73579 74282 1966513 153166 153041 778847 2754468 3224520 3834131    

1976 80718 15685  236793 19273    67378 58519 1338560 103410 106319 591607 1950392 2284554 2702887    

1977 45694 21691  150625 8765    51909 60401 1156429 116662 104638 750361 1940097 2260973 2661327    

1978 43527 22010  152622 10367    53005 78576 1009600 133156 135882 786410 1917722 2222543 2596003    

1979 39073 21102  211375 10648    60813 72607 928979 127316 95592 791971 1807405 2102411 2467818    

1980 31182 3324  150683 13705    127263 33313 707956 120422 121889 530697 1443890 1664234 1935870    

1981 28099 16705  125517 25023    101197 43117 381118 126982 96677 685647 1268653 1452495 1700979    

1982 16896 7767  109983 22044    62734 44124 774854 108683 138221 772841 1680312 1920880 2212927    

1983 40858 11387 889701 183206 29416 1011815 1159107 1330206 66589 55737 1365668 157985 193871 893333 2405374 2754407 3165297 3496079 3918880 4410005 
1984 44253 4135 928497 195818 41397 1062739 1217480 1399730 109647 34005 713411 136523 76053 825026 1668660 1915074 2224747 2801960 3139812 3532995 
1985 58359 27974 944984 269736 49133 1190706 1356072 1540243 40899 55290 1181419 136523 98081 744656 1974399 2276293 2657979 3245156 3641682 4107976 
1986 46231 34992 825043 230624 51423 1052395 1193438 1354423 63274 90441 1326234 158976 111155 868956 2300633 2655212 3094558 3423964 3852744 4361577 
1987 55928 20660 691292 245293 40946 939197 1060015 1199376 110644 56294 853503 164795 61021 728129 1729351 2017803 2392793 2730540 3082462 3511957 
1988 32888 29757 634125 169501 34423 800476 902473 1020457 37818 100993 1156154 225050 142215 888097 2230753 2585515 3042949 3088626 3490978 3999209 
1989 71594 16039 698679 251692 10012 927711 1050671 1200038 20899 56487 831373 152088 136205 975356 1876890 2195484 2650763 2870603 3253087 3758509 
1990 71708 12023 628592 208386 23287 835999 946541 1071935 35198 51784 520195 108444 112932 642838 1280584 1493525 1820469 2169461 2446420 2813145 
1991 70330 17407 546713 177715 29234 745970 844606 958454 25241 57353 371571 107182 63114 545906 1012078 1186809 1451521 1805915 2038922 2343966 
1992 99252 32812 460466 218949 32440 755758 848395 957832 45903 65557 536684 112208 127322 694392 1373474 1608972 1974846 2176153 2464867 2858048 
1993 66835 27058 460854 188137 32169 694175 779602 875042 65172 64162 437088 155657 148877 766083 1425180 1669127 2069964 2167971 2452649 2881132 
1994 37293 8624 626494 222301 25025 811146 923811 1053539 51834 53002 558977 172961 102327 778815 1493312 1748119 2138359 2366825 2682030 3108337 
1995 37027 22556 408421 200208 36488 631209 708891 797956 17472 65470 625228 132044 95171 761498 1465619 1716184 2104024 2141650 2431111 2844311 
1996 57094 12089 310800 271990 21660 602678 677348 765193 21261 56553 581251 97852 98501 570100 1228837 1446127 1798143 1872801 2127318 2502399 
1997 52047 16498 359453 267408 9881 628663 708174 800262 11011 41228 581751 87971 116475 495137 1155807 1349378 1653811 1823578 2061536 2392784 
1998 65067 28141 467855 293356 7949 767879 867290 978433 21271 56404 608031 95813 252998 552175 1386846 1610186 1955346 2203078 2482883 2859213 
1999 95813 14295 433974 225551 12543 700430 786928 886621 7146 45839 566880 76436 66086 377231 985940 1157211 1397479 1728437 1948492 2230053 
2000 103652 14973 718190 248053 22903 985760 1112333 1260045 18608 40678 786225 116798 97093 587521 1422706 1674221 2047137 2471975 2793436 3214915 
2001 75319 13637 617835 334429 14232 927627 1065107 1229615 15805 36399 626363 101283 77274 608455 1267927 1487460 1848730 2259503 2562319 2970011 
2002 46670 23495 378463 304561 13748 668424 773138 909491 36426 

 

 

45356 546913 95361 137058 458481 1164988 1342480 1609902 1886938 2122519 2443554 
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Year 
Northern NEAC Southern NEAC NEAC Area 

Finland Iceland 
N&E Norway Russia Sweden 

Total 
France Iceland 

S&W Ireland UK (EW) UK (NI) UK 
(SCO) 

Total Total 
5% 50% 95% 5% 50% 95% 5% 50% 95% 

2003 45859 12531 525479 271114 7452 753364 867572 1007342 23831 54463 538891 73937 85941 437410 1056245 1234890 1522804 1864956 2112023 2437465 
2004 19502 33809 317747 189638 6263 498003 571524 658407 28738 54362 395072 132989 82406 598437 1113466 1317397 1667864 1656197 1894810 2266903 
2005 42922 30174 470486 216733 6127 678474 772873 887651 18696 80403 394767 108217 103261 599576 1123426 1326907 1713097 1851618 2107441 2527375 
2006 70382 31717 381157 261223 6790 657972 756906 874072 26159 56656 301452 105997 69961 536583 938424 1121450 1462311 1649563 1886462 2246468 
2007 20618 23582 213223 140932 2118 351367 403158 465674 20577 64991 308566 101391 103778 554492 961298 1204007 1581436 1347090 1611152 2003731 
2008 22150 21502 267351 146155 3279 406064 464585 535533 20180 78767 323636 100177 65187 449175 864938 1086486 1440952 1314114 1556776 1924206 
2009 39241 34660 214119 137504 3503 379312 431659 491832 5847 88733 262557 63014 40577 347039 678298 843406 1109388 1090530 1277936 1560645 
2010 31605 27626 317867 156449 5942 477101 542645 618924 19521 91060 346164 125109 40428 630253 1043926 1306783 1737797 1564200 1853625 2301677 
2011 35883 22992 223554 167392 6511 402719 459545 525558 13515 63940 300949 84378 29266 358022 710805 888661 1172566 1150895 1353442 1650395 
2012 62052 11925 248496 195391 7185 464258 529905 610131 14615 36352 309121 48574 66561 442550 759989 961090 1300501 1265415 1495122 1853019 
2013 35817 28333 234135 151486 4198 400521 459104 530701 20403 108457 261294 67556 74256 352196 756137 927913 1199284 1193307 1392131 1681396 
2014 50866 13371 320006 143562 12411 472652 546575 631818 17983 26724 160419 39511 33911 206785 411789 508607 659206 921545 1060338 1240639 
2015 31683 37579 281896 149003 3949 444294 509708 589535 16760 74363 226551 49487 36115 323175 612522 760640 1005862 1094516 1276179 1538136 
2016 24649 16022 218548 106176 2147 325085 370608 424229 15019 43639 229075 52725 68066 313930 604946 758725 1018407 961254 1132770 1402944 
2017 15772 15635 287974 38364 5744 319566 365853 423635 19084 45765 250039 37741 57206 270374 568222 714356 963952 917447 1083283 1343346 
2018 39914 16640 295066 128244 9415 431574 495194 571002 16016 39297 180188 45787 49923 256443 494752 618715 821410 962165 1119126 1341087 
2019 13034 8759 230580 92355 5444 308753 353992 407071 16393 23564 154339 32777 38238 306080 468591 595550 825305 807533 952077 1194462 

10 yr mean 34128 19888 265812 132842 6295 404652 463313 533260 16931 55316 241814 58364 49397 345981 643168 804104 1070429 1083828 1271809 1554710 
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Table 6 Estimated pre-fishery abundance (by numbers, median values) of non-maturing 1SW salmon (potential MSW returns) by NEAC country/jurisdiction and year. Estimates for 2019 will only 
be available in 2020 for this component. 

Year 
Northern NEAC Southern NEAC NEAC Area 

Finland Iceland 
N&E Norway Russia Sweden Total France Iceland 

S&W Ireland UK (EW) UK 
(NI) 

UK 
(SCO) 

Total Total 
5% 50% 95% 5% 50% 95% 5% 50% 95% 

1971 49354 27147  267065 4630    62011 65618 398522 379655 32831 1318927 1931030 2274298 2703564    

1972 75040 25408  430224 7023    39178 59237 380197 279270 28883 1136583 1630288 1936920 2339306    

1973 118315 23864  398338 4881    23659 51070 409345 213720 31226 853884 1340893 1596675 1914796    

1974 150834 26431  429706 3262    33905 54281 445585 261786 25930 1013690 1533195 1853531 2279308    

1975 116703 21700  367377 4514    30522 46780 341356 180548 18047 728596 1145875 1360536 1635790    

1976 82191 29766  254181 2439    21038 45373 277198 177665 17629 784253 1094994 1338495 1669498    

1977 42695 38143  218553 2626    22653 58678 252156 163981 22753 998126 1241468 1534684 2005102    

1978 44643 25481  199467 4340    20637 37786 210815 86213 16263 739476 890914 1123122 1503920    

1979 51939 36149  345508 8765    40654 53647 245415 229315 21248 1019811 1320370 1629564 2074413    

1980 67204 14393  239643 5748    30708 37002 193431 307114 17766 997520 1316558 1599018 1967221    

1981 80849 16020  214276 10202    21180 26565 124451 145044 24613 691317 863822 1041442 1290949    

1982 83065 12231 833009 269713 7232 1011007 1208721 1445799 20856 42760 208630 150172 33139 700733 966816 1165497 1435119 2012260 2378890 2832371 
1983 66712 14697 808343 251149 7566 962400 1151372 1378838 27088 35861 143254 109788 13446 551398 721059 888862 1143395 1718568 2048718 2458198 
1984 65186 9915 755440 276160 4128 930114 1113588 1337635 20770 26245 153564 150086 17166 566268 764428 943058 1210497 1727973 2065744 2488978 
1985 57483 25389 908535 280689 3842 1067787 1278941 1535829 24758 22339 191161 217373 19391 775016 1036988 1263092 1581587 2145219 2546536 3046227 
1986 71116 26203 704792 215182 7406 860668 1028659 1234173 16092 19911 227879 181581 10444 574234 857503 1041962 1305410 1748729 2074703 2488872 
1987 47832 16682 560147 197555 6632 695755 831725 997283 31476 21997 168282 216035 26705 550232 837223 1029582 1297649 1562540 1867334 2243579 
1988 48332 14407 426195 197181 19625 594282 707851 845007 18345 19806 161246 185261 21535 569508 807240 987324 1253114 1422962 1703497 2048287 
1989 50733 14955 477653 241846 10497 667054 798061 950673 14680 19501 73207 197545 19501 514117 676777 848608 1123998 1371976 1657397 2025643 
1990 64130 10353 393712 231258 13286 595737 715481 855260 12670 19280 99916 89234 10099 364752 473306 604621 841955 1091128 1330129 1635945 
1991 60033 15000 412788 213766 17908 603163 723114 868070 16593 21437 83822 75253 22379 367296 471791 593548 795526 1097184 1323723 1610963 
1992 62871 16916 395817 253163 20117 630881 750850 894892 8180 10585 78161 77011 52643 360832 469047 599369 833617 1128623 1361007 1673233 
1993 59617 14356 387083 225314 15346 588210 704422 842236 14421 17074 113752 97596 18637 402797 521083 674397 935317 1136173 1388532 1721306 
1994 40015 9220 416396 257707 7810 610910 732411 879232 7118 17595 110172 98186 15854 467456 555135 726515 1044561 1193595 1470540 1855820 
1995 36467 11940 413166 194416 12538 562443 670804 804661 12811 11378 76167 103689 17359 387131 468357 617331 906208 1056431 1299013 1650413 
1996 42447 6651 266346 154539 8868 399071 481195 577220 6570 12566 96702 63900 21429 282410 376008 497873 718152 796097 986492 1247009 
1997 40778 9702 319556 192167 4900 473147 569567 682762 5435 7801 55673 41014 29458 226814 283445 373475 547281 775512 952477 1180917 
1998 48123 11140 340625 168773 3489 476940 574718 693374 11403 15153 85898 81632 13358 262519 365918 492609 711593 870648 1073636 1353935 
1999 91662 6519 472313 295859 12411 733261 882474 1059565 8006 4137 106956 83798 16380 265916 381870 497592 698861 1143804 1390258 1697571 
2000 110432 7494 555472 206986 14772 747128 898594 1081472 9664 7257 97645 91599 11097 358335 443719 590483 870603 1226504 1500061 1875612 
2001 97110 7071 480795 225277 10086 685041 821978 991395 8700 7847 110802 81275 13906 251306 374818 489566 693820 1088189 1321277 1621399 
2002 69708 7448 426174 157997 2440 554085 665254 803436 12625 12534 116923 105491 8503 287416 423798 560752 804876 1007753 1235649 1547699 
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Year 
Northern NEAC Southern NEAC NEAC Area 

Finland Iceland 
N&E Norway Russia Sweden Total France Iceland 

S&W Ireland UK (EW) UK 
(NI) 

UK 
(SCO) 

Total Total 
5% 50% 95% 5% 50% 95% 5% 50% 95% 

2003 31775 7339 387063 121630 7439 460423 557047 671423 23353 10121 64259 88948 8987 384044 434908 594059 930115 926816 1162440 1541551 
2004 26303 9052 354824 146211 5036 450439 542385 653644 14275 8965 82716 96762 11299 374485 446526 602987 910800 926706 1154791 1502261 
2005 38799 8670 449157 139483 5200 536687 642723 772800 14337 7400 60810 87756 8915 457786 473176 654186 1036227 1045514 1309976 1740229 
2006 56311 8365 382963 145551 4879 501958 598822 716958 13632 4564 42531 84023 9232 377829 396901 544606 839376 931532 1155626 1496162 
2007 56595 10735 441339 228963 6858 618719 746059 902781 15046 5217 31640 92153 7199 501252 477454 666565 1067797 1137974 1429071 1887271 
2008 24403 8652 346732 194157 6054 480183 581684 705147 7031 8080 39911 71370 7309 414477 411645 561494 881869 923670 1155523 1513403 
2009 39062 12319 381639 241076 7051 563609 682688 826982 5753 16708 36947 104609 10668 545466 535780 734149 1152395 1136926 1431770 1896875 
2010 30188 13767 530192 240577 16591 687135 835750 1010291 16157 8505 40463 177688 13703 701342 710249 980879 1499154 1448086 1830502 2414287 
2011 36328 7769 466615 117593 18856 534453 648109 785164 12800 4843 35500 137750 32222 541026 571267 785255 1219735 1146228 1450226 1926919 
2012 34949 8855 328383 134477 8000 426444 516621 625376 13207 13379 40379 135075 10240 499653 530559 731464 1123133 991490 1257448 1677410 
2013 38124 10656 337726 133280 17189 442786 540148 653227 16416 8218 34107 91351 5570 340268 376490 510179 766668 851162 1059016 1365564 
2014 36573 10196 426655 125747 11716 503670 613443 749438 18636 7478 36053 148705 7185 416233 481270 657364 990085 1022785 1282177 1663800 
2015 39171 14291 469051 107130 4595 522508 636277 770599 7972 10668 35292 194416 13344 452272 532104 740044 1137375 1096410 1388272 1834941 
2016 28353 8059 474215 99102 19271 518936 631878 770191 9059 9063 32499 152726 10745 398265 457195 635695 989027 1016419 1278402 1682460 
2017 17415 8796 446582 130640 12730 507136 619035 754478 13560 9687 32833 146346 10151 227680 337479 461492 677450 876790 1086288 1373413 
2018 24978 5796 376841 103677 25864 443216 540672 661077 18950 4520 25176 121132 7636 290029 340547 476599 742835 816474 1026473 1337197 

10 yr avg. 32514 10050 423790 143330 14186 514989 626462 760683 13251 9307 34925 140980 12147 441224 487294 671312 1029786 1040277 1309057 1717287 
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Annex 1 Glossary of acronyms and abbreviations 
 
1SW (one-sea-winter). Maiden adult salmon that has spent one winter at sea. 
2SW (two-sea-winter). Maiden adult salmon that has spent two winters at sea. 
CL (or CLs), i.e. Slim (conservation limit). Demarcation of undesirable stock levels or levels of fishing activity; the ultimate 
objective when managing stocks and regulating fisheries will be to ensure that there is a high probability that undesirable 
levels are avoided. 
FWI (Framework of Indicators). The FWI is a tool used to indicate if any significant change in the status of stocks used to 
inform the previously provided multi-annual management advice has occurred. 
ICES (International Council for the Exploration of the Sea). 
MSY (maximum sustainable yield). The largest average annual catch that may be taken from a stock continuously without 
affecting the catch of future years; a constant long-term MSY is not a reality in most fisheries, where stock sizes vary with 
the strength of year classes moving through the fishery. 
MSW (multi-sea-winter). A MSW salmon is an adult salmon which has spent two or more winters at sea and may be a 
repeat spawner. 
NASCO (North Atlantic Salmon Conservation Organization). An international organization, established by an inter-
governmental convention in 1984. The objective of NASCO is to conserve, restore, enhance, and rationally manage Atlantic 
salmon through international cooperation, taking account of the best available scientific information. 
NEAC (North East Atlantic Commission). The commission within NASCO with responsibility for Atlantic salmon in the 
Northeast Atlantic. 
PFA (pre-fishery abundance). The numbers of salmon estimated to be alive in the ocean from a particular stock at a 
specified time. 
SER (spawning escapement reserve). The CL increased to take account of natural mortality between the recruitment date 
(assumed to be 1st January) and the date of return to homewaters. 
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Annex 2* General considerations 
 
Management plans 
 
The North Atlantic Salmon Conservation Organization (NASCO) has adopted an Action Plan for Application of the 
Precautionary Approach which stipulates that management measures should be aimed at maintaining all stocks above 
their conservation limits (CLs) by the use of management targets. CLs for North Atlantic salmon stock complexes have been 
defined by ICES as the level of a stock (number of spawners) that will achieve long-term average maximum sustainable 
yield (MSY). NASCO has adopted the region-specific CLs as limit reference points (Slim); having populations fall below these 
limits should be avoided with high probability. Advice for the Faroes fishery (which historically harvested both 1SW and 
MSW salmon) is currently based upon all NEAC area stocks. The advice for the West Greenland fishery (ICES, 2018a) is 
based upon the Southern NEAC non-maturing 1SW stock and the non-maturing 1SW salmon from North America. A 75% 
risk level (probability) of achieving the management objectives simultaneously in the six North American regions and 
Southern NEAC has been agreed by NASCO for the provision of catch advice at West Greenland. No specific risk level has 
so far been agreed by NASCO for the provision of catch advice for the Faroes fishery; in the absence of this, ICES uses 
a 95% probability of meeting individual conservation limits, which can be applied at the level of the European stock 
complexes (two areas and two age classes) and the NEAC countries (ten countries and two age classes). A framework of 
indicators has been developed in support of the multi-annual catch options. 
 
Biology 
 
Atlantic salmon (Salmo salar) is an anadromous species found in rivers of countries bordering the North Atlantic. In the 
Northeast Atlantic area, their current distribution extends from northern Portugal to the Pechora River in Northwest Russia 
and Iceland. Juveniles emigrate to the ocean at ages of one to eight years (dependent on latitude) and generally return 
after one or two years at sea. Long-distance migrations to ocean feeding grounds are known to take place, with adult 
salmon from the Northeast Atlantic stocks being exploited at both West Greenland and the Faroes. 
 
Environmental influence on the stock 
 
Environmental conditions in both freshwater and marine environments have a marked effect on the status of salmon 
stocks. Across the North Atlantic, a range of problems in the freshwater environment play a significant role in explaining 
the poor status of stocks. In many cases, river damming and habitat deterioration have had a devastating effect on 
freshwater environmental conditions. In the marine environment, return rates of adult salmon have declined through the 
1980s and, for some stocks, are now at their lowest levels in the time-series, even after closure of marine fisheries. Climatic 
factors modifying ecosystem conditions and the impact of predators of salmon at sea are considered to be the main 
contributing factors of lower productivity, which is expressed almost entirely in terms of lower marine survival. 
 
Effects of the fisheries on the ecosystem 
 
Salmon fisheries have no, or only minor, influence on the marine ecosystem. The exploitation of salmon in freshwater may 
affect the riverine ecosystem through changes in species composition. There is limited knowledge of the magnitude of 
these effects. 
 
Quality considerations 
 
Uncertainties in input variables to the stock status and stock forecast models are incorporated in the assessment. 
 

                                                           
* Version 2: All text prior to the Scientific basis table inserted 
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Scientific basis 
 

ICES stock data category 1 (ICES, 2019a). 

Assessment type Run–reconstruction models and Bayesian forecasts, taking into account uncertainties in data and process 
error. Results presented in a risk analysis framework. 

Input data 

Nominal catches (by sea-age class) for commercial and recreational fisheries. 
Estimates of unreported/illegal catches. 
Estimates of exploitation rates. 
Natural mortalities (from earlier assessments). 

Discards and bycatch Discard data are included in risk-based framework for the Faroes fishery. 
Not relevant for other NEAC assessments. 

Indicators Framework of Indicators (FWI) is used to indicate if a significant change has occurred in the status of 
stocks in intermediate years where multi-annual management advice applies. 

Other information Advice subject to annual review. Stock annex developed in 2014 and updated in 2019 (ICES, 2019b). 
Working group Working Group on North Atlantic Salmon (WGNAS) (ICES, 2020). 

 

https://doi.org/10.17895/ices.advice.%205757
http://www.ices.dk/community/groups/Pages/WGNAS.aspx
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Atlantic salmon from North America 
 
Summary of the advice for 2020 
 
ICES advises that when the Framework of Indicators (FWI) was applied in early 2020, a full reassessment was not required 
and the 2018 ICES advice remains valid. Consequently, in line with the management objectives agreed by the North Atlantic 
Salmon Conservation Organization (NASCO) and consistent with the MSY approach, there are no mixed-stock fishery op-
tions on 1SW non-maturing and 2SW salmon components from North American stocks in 2020. 2020 marks the final year 
of NASCO’s three year multi-annual regulatory measure for fishing Atlantic salmon at West Greenland (NASCO, 2018). 
 
ICES advises that when the MSY approach is applied, fishing should only take place on salmon from rivers where stocks are 
at full reproductive capacity. Mixed-stock fisheries present particular threats, and should be managed based on the indi-
vidual status of all stocks exploited in the fishery. 
 
NASCO 3.1 Describe the key events of the 2019 fisheries (including the fishery at Saint Pierre and Miquelon) 
 
The provisional catch of Atlantic salmon in eastern North America in 2019 was estimated at 95.1 tonnes (t), of which 93.8 t 
was reported from Canada, 1.3 t from France (Islands of Saint Pierre and Miquelon, located off the southern coast of 
Newfoundland), and 0 t from USA (Tables 1 and 2; Figure 1). There were no commercial or recreational fisheries for Atlantic 
salmon in USA in 2019. The dramatic decline in harvested tonnage since 1980 is in large part the result of the reductions 
in commercial fisheries effort, with the closure of the Newfoundland commercial fishery in 1992, the Labrador commercial 
fishery in 1998, and the Québec commercial fishery in 2000. All commercial fisheries for Atlantic salmon remained closed 
in Canada in 2019. 
 
Unreported catch in 2019 was estimated at 11.6 t for Canada and 0 t for USA. France (Islands of Saint Pierre and Miquelon) 
did not provide an unreported catch value. 
 
The assessment regions for North America are shown in Figure 2. 
 
Three groups exploited salmon in Canada in 2019: indigenous people, residents fishing for food in Labrador, and 
recreational fishers. No rivers in the Gulf of St Lawrence (henceforth called “Gulf”) and Scotia–Fundy regions were opened 
for retention in recreational fisheries. Mandatory catch-and-release measures were in effect during the period 2015–2019 
in the recreational fisheries for the Gulf region. Fishing regulations in Québec limited the retention of small (< 63 cm, fork 
length) and large salmon (≥ 63 cm – MSW and repeat spawners)  to 16 of 114 rivers, and the retention of small salmon 
only to 56 rivers. Nine rivers were opened to catch-and-release only, and 33 rivers were closed to salmon fishing. Retention 
of small salmon was only allowed in rivers which were open for recreational fisheries in Newfoundland and Labrador. 
 
For Canada in 2019, 7% of the harvests were taken in coastal areas, entirely from Labrador. The harvest from France 
(Islands of Saint Pierre and Miquelon) was entirely from coastal areas. Overall for eastern North America in 2019, 40% of 
the harvests were in-river, 52% from estuaries, and 8% from coastal areas. 
 
Exploitation rates of both large salmon and small salmon (mostly 1SW) remained relatively stable until 1984 and 1992, 
then declined sharply with the introduction of restrictive management measures (Figure 3). Declines continued in the 
1990s. In the last few years, exploitation rates have remained among the lowest in the time-series. 
 
Total recreational catch for Canada in 2019 was 66 575 salmon (45 293 small and 21 282 large salmon), 70% of which were 
released (26 237 small and 20 098 large salmon). 
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Table 1 Salmon catches and catch locations in the NAC area in 2019. Catches of NAC-origin salmon at Greenland are reported 
in the West Greenland Commission area (in tonnes, t). 

 

Canada 

St Pierre & 
Miquelon USA North 

America Commercial Indigenous Labrador 
resident Recreational Total 

2019 reported harvests 
 

0 54 2 38 94 1 0 95 
% of NAC total - 57 2 40 99 1 0 100 
Unreported catch (t) -    12 na 0 12 

Location of catches 
 % in-river     52 0 - 52 

% in estuaries     41 0 - 40 
% coastal     7 100 - 8 

 
Table 2 Total reported nominal harvest (in tonnes, round fresh weight) of salmon in home waters in North America for Canada 

(small salmon, large salmon, and total), for USA, and for France (Saint Pierre and Miquelon [SPM]), from 1980 to 2019. 
The 2018 values were finalized and the 2019 values are provisional. 

Year 
Canada 

USA SPM 
Small salmon Large salmon Total 

1980 917 1763 2680 6 - 
1981 818 1619 2437 6 - 
1982 716 1082 1798 6 - 
1983 513 911 1424 1 3 
1984 467 645 1112 2 3 
1985 593 540 1133 2 3 
1986 780 779 1559 2 3 
1987 833 951 1784 1 2 
1988 677 633 1310 1 2 
1989 549 590 1139 2 2 
1990 425 486 911 2 2 
1991 341 370 711 1 1 
1992 199 323 522 1 2 
1993 159 214 373 1 3 
1994 139 216 355 0 3 
1995 107 153 260 0 1 
1996 138 154 292 0 2 
1997 103 126 229 0 2 
1998 87 70 157 0 2 
1999 88 64 152 0 2 
2000 95 58 153 0 2 
2001 86 61 148 0 2 
2002 99 49 148 0 2 
2003 81 60 141 0 3 
2004 94 68 161 0 3 
2005 83 56 139 0 3 
2006 82 55 137 0 3 
2007 63 49 112 0 2 
2008 100 57 158 0 4 
2009 74 52 126 0 3 
2010 100 53 153 0 3 
2011 110 69 179 0 4 
2012 74 52 126 0 3 
2013 72 66 137 0 5 
2014 77 41 118 0 4 
2015 86 54 140 0 4 
2016 79 56 135 0 5 
2017 55 55 110 0 3 
2018 39 39 78 0 1 
2019 48 46 94 0 1 
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Figure 1 Nominal catch (harvest; t) of small (< 63 cm) and large salmon in Canada (combined harvests in USA and Saint Pierre 
and Miquelon are ≤ 6 t in any year), from 1960 to 2019. 

 

 

Figure 2 Assessment regions for salmon in the North American Commission area. Dots indicate locations of salmon rivers. 
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Figure 3 Exploitation rates in North America on small (1SW) (< 63 cm) and large (MSW and repeat spawners) salmon, from 

1971 to 2019. 

 

Origin and composition of catches 
 
In the past, salmon from both Canada and the USA were taken in the commercial fisheries of eastern Canada. Sampling 
programmes of current marine fisheries (Labrador subsistence and Saint Pierre and Miquelon [SPM]) are used to monitor 
the stock composition of these mixed-stock fisheries. 
 
The stock composition of Atlantic salmon in the Labrador subsistence and SPM mixed-stock fisheries was determined using 
a single nucleotide polymorphism (SNP) panel range-wide baseline that allows accurate individual assignment to one of 21 
North American or ten European reporting groups (Jeffery et al., 2018; ICES, 2019a) (Figure 4). The accuracy of assignment 
accounting for bias in the SNP analyses was 90%. The reporting groups from the genetic assignments do not correspond 
directly to the regions used by ICES to characterize stock status and to provide catch advice. Assessment of stock status 
and provision of catch advice is not possible at the scale of the genetic groups, because historical catch reporting is available 
at a jurisdictional scale that is broader than the genetic reporting groups. However, the genetic reporting groups can be 
aligned to the assessment regions (Figure 4). 
  



ICES Advice on fishing opportunities, catch, and effort Published 7 May 2020 
sal.nac.all 

ICES Advice 2020 5 

 

 

Figure 4 Map of sample locations used in the range-wide genetic baseline (single nucleotide polymorphisms [SNPs]) for 
Atlantic salmon, which provided 21 North America and ten European genetic reporting groups (labelled and 
identified by colour) and correspondence between genetic reporting groups and assessment regions for eastern 
North America (upper table). The EUB (European Broodstock) reporting group is not represented on the map. 
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Labrador fishery origin and composition of the catches 
 
In 2019, 485 of 867 tissue samples from the Labrador subsistence salmon fisheries were analysed using the SNP panel. The 
percentage of the catch that was processed in 2019 for stock origin (4%) is less than the percentage of the catch sampled 
(6% by number); this is due to resource constraints. However, emphasis was placed on genotyping samples from the coastal 
areas (Salmon Fishing Areas [SFAs] 1A and 2) where interception of non-local stocks has been more prevalent in the past. 
As in previous years, the estimated origin of the samples was dominated (> 98%) by the Labrador genetic reporting groups. 
Although two samples of USA origin salmon were detected in 2017, none were detected in 2018 or in 2019. The dominance 
of the Labrador genetic reporting groups is consistent with previous analyses conducted for the period 2006–2018 which 
assigned > 95% of the harvest to Labrador groups. Assignment of harvest within the three Labrador genetic reporting 
groups suggest largely local harvest within salmon fishing areas (Figure 5). 
 

 
Figure 5 Percentages of Labrador subsistence fishery samples, assigned to SNP-derived regional groups of the North Atlantic 

for the 2019 fishery year, by size group (left) and by area (right). 
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Saint Pierre and Miquelon (SPM) fishery origin and composition of the catches 
 
In 2019, 63 samples collected from the Saint Pierre and Miquelon fishery were analysed using the SNP panel range-wide 
baseline (12% of catch by number). Small salmon (< 63 cm fork length) represented 70% of the samples analyses, in 
contrast to 2017 and 2018 when samples of the catch were dominated (92% and 93%) by small salmon. Regional analysis 
using the SNP panel showed the consistent dominance of three genetic reporting groups; 42% Gulf of St Lawrence, 30% 
Gaspé Peninsula, and 24% for Newfoundland reporting groups, consistent with previous studies (ICES, 2019a; 
Bradbury et al., 2016) (Figure 6). 
 
The Saint Pierre and Miquelon harvest of Atlantic salmon has been dominated by small salmon in recent years 
(ICES, 2019a). There was no information on how the samples were collected in 2019 or if they were representative of the 
total catch. ICES (2018) reported on a consistent increase in the proportion of the samples assigned to the Newfoundland 
regional groups with increasing proportions of small salmon in the samples from the fishery, emphasizing the importance 
of having representative sampling of the fishery catches in order to assess the impacts of this mixed-stock fishery on stocks 
in North America. 
 

 

Figure 6 Percentages of the Saint Pierre and Miquelon (SPM) fishery samples assigned to SNP derived genetic reporting groups 
of the North Atlantic for the 2019 fishery year. 
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NASCO 3.2 Update age-specific stock conservation limits based on new information as available, including 
updating the time-series of the number of river stocks with established CLs by jurisdiction 

 
Limit reference points were revised for some areas in North America by Fisheries and Oceans Canada (DFO, 2009; 2012; 
2017; 2018) and the Province of Québec (Dionne et al., 2015; MFFP, 2016). As a result of these revisions, the 2SW 
conservation limit (CL) for the Gulf region decreased 38% from the previous value, whereas the Québec value increased 
slightly (9%) (ICES, 2019a). No other changes to the 2SW CLs or the management objectives were made from those 
identified previously (ICES, 2015). 
 
In addition, rebuilding management objectives have been defined for Scotia–Fundy and USA. For Scotia–Fundy, the 
management objective is based on an increase of 25% in returns of 2SW salmon from the mean return in the base years 
1992 to 1996. For USA, the management objective is to achieve 2SW adult returns of 4549 individuals or greater (Table 3). 
 
Table 3 2SW CLs and management objectives for the regional groups in North America in 2019. 

Country 
and Commission area Assessment regional group 2SW conservation limit  

(number of fish) 
2SW Management objective  

(number of fish) 

Canada 

Labrador 34746  
Newfoundland 4022  
Québec 32085  
Southern Gulf of St Lawrence 18737  
Scotia–Fundy 24705 10976 
Total 114295  

USA  29199 4549 
North American Commission  143494  

 
In Canada, conservation limits (CLs) were first established in 1991 for 74 rivers. Since then the number of rivers with defined 
CLs increased to 266 in 1997, and to 498 since 2018 (Figure 7). Conservation limits have been established for 33 river stocks 
in USA since 1995 (Figure 7). 
  



ICES Advice on fishing opportunities, catch, and effort Published 7 May 2020 
sal.nac.all 

ICES Advice 2020 9 

 
Figure 7 Time-series for Canada and the USA showing the number of rivers with established CLs, the number of rivers assessed, 

and the number of assessed rivers meeting CLs, for the period 1991 to 2019. Further details can be found in ICES 
(2020). 

 
NASCO 3.3 Describe the status of the stocks, including updating the time-series of trends in the number of 

river stocks meeting CLs by jurisdiction 
 
Stock status is presented for six assessment regions (Figure 2) and overall for North America. 
 
Returns of small (1SW), large (MSW and repeat spawners), and 2SW salmon (a subset of large) to each region are estimated 
by the methods reported by ICES (1993). The 2SW component of the returns of large salmon was determined using the 
sea-age composition of one or more indicator stocks. Returns are the number of salmon that returned to the geographic 
region, including fish caught by home water commercial fisheries, except in the case of the Newfoundland and Labrador 
regions where returns do not include landings in commercial and subsistence fisheries. 
 
The non-maturing component of 1SW salmon, destined to be 2SW returns (excluding 3SW and repeat spawners) is the 
estimated number of salmon in the North Atlantic on 1 August of their second summer at sea. The pre-fishery 
abundance (PFA) estimates account for returns to rivers, fisheries at sea in North America, fisheries at West Greenland, 
and are corrected for natural mortality. Harvests of North American origin salmon in the fishery at Faroes are not included. 
As the PFA estimate for potential 2SW salmon requires an estimate of returns to rivers, the most recent year for which an 
estimate of PFA is available is 2018. Maturing 1SW salmon are in some areas (particularly Newfoundland) a major 
component of salmon stocks, and their abundance when combined with that of the 2SW age group provides an index of 
the majority of a cohort. 
 
The total estimate of returns of small salmon to North America in 2019 (332 100) was 22% lower than the finalized value 
in 2018 and the eighth lowest of the 49-year time-series (Figure 8). Returns of small salmon in 2019 decreased from the 
previous year in Labrador (59%) but increased in Newfoundland (81%) and Scotia–Fundy (189%). Small salmon returns in 
2019 were among the lowest (third to sixth lowest of 49 years) for Québec, Gulf, and Scotia–Fundy. Returns of small salmon 
to Labrador (117 500) and Newfoundland (171 400) combined represented 87% of the total returns of small salmon to 
North America in 2019. 
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The total estimate of returns of large salmon to North America in 2019 (103 900) was 15% lower than in the finalized value 
for 2018. Returns of large salmon in 2019 decreased from the previous year in Labrador (41%), Gulf (43%), and Scotia–
Fundy (52%), but increased in Québec (9%), Newfoundland (136%), and USA (109%). Large salmon returns in 2019 were 
the second lowest of the 49-year time-series for Gulf and Scotia–Fundy and the fourth lowest for Québec (Figure 9). 
Returns of large salmon to Labrador (27 100), Québec (31 000), and Gulf (19 700) combined represented 75% of the total 
returns of large salmon to North America in 2019. 
 
The total estimate of 2SW salmon returns (subset of returns of large salmon) to North America in 2019 (59 900) was 
28% lower than in 2018 (82 900; Figure 10). The 2SW salmon returns to NAC in 2019 were the second lowest on record 
(49 years), and were particularly low in Québec (fourth lowest), Gulf, and Scotia–Fundy (second lowest). Although the 
estimated 2SW returns in Labrador were thirteenth highest in the 49-year time-series, the returns were the second lowest 
of the most recent ten years. Three assessment regions (Labrador, Québec, and Gulf) collectively accounted for 92% of the 
returns of 2SW salmon to North America in 2019. 
 
In 2019, the estimates (median) of 2SW salmon returns to rivers and spawners were below CLs (suffering reduced 
reproductive capacity) in all six assessment regions; the percentages of respective 2SW CLs attained by spawners ranged 
from 3% in Scotia–Fundy to 77% in the Gulf (Figure 11). Particularly large deficits relative to CLs and rebuilding management 
objectives are noted in the Scotia–Fundy and USA regions. 
 
River-specific assessments are provided for 86 rivers in 2019. Egg depositions by all sea ages combined in 2019 exceeded 
or equaled the river-specific CLs in 42 of the 86 assessed rivers (49%) and were at or less than 50% of CLs in 28 rivers (33%) 
(Figure 12). The number of rivers assessed annually in Canada has ranged from 61 to 91, and the annual percentages of 
these rivers achieving CL has ranged from 26% to 67% (59% in 2019) with no temporal trend (Figure 7). Sixteen rivers in 
the USA are assessed against CL attainment annually, with none meeting CLs to date (Figure 7). 
 
Estimates of PFA (defined as the number of maturing and non-maturing 1SW salmon) suggest continued low abundance 
of North American salmon (Figure 10). The PFA in the Northwest Atlantic has oscillated around a generally declining trend 
since the 1970s, with a period of persistent low abundance since the early 1990s. During the period 1993 to 2018, the PFA 
averaged 605 000 fish, less than half of the average abundance (1 232 000 fish) during the period 1971 to 1992. The PFA 
of maturing and non-maturing 1SW salmon in 2018 was estimated at 551 700 fish. Abundance declined by 66% over the 
time-series, from a peak of 1 705 000 fish in 1975 (Figure 13). 
 
Despite major changes in fisheries management two to three decades ago, and increasingly more restrictive fisheries 
measures since then, returns of salmon have remained near historical lows, with the exception of those in Labrador and 
Newfoundland. All salmon populations within USA and the Scotia–Fundy regions have been, or are being considered for, 
listing under country-specific species-at-risk legislation. The continued low abundance of salmon stocks in USA and in three 
regions of Canada (Scotia–Fundy, Gulf, and Québec), despite significant fishery reductions, strengthens the conclusions 
that factors acting on survival in the first and second years at sea at both local and broad ocean scales are constraining the 
abundance of salmon. Declines in smolt production in some rivers of eastern North America are now being observed and 
may also be contributing to lower adult abundance. 
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Figure 8 Estimated (median, 5th to 95th percentile range) returns (shaded circles) and spawners (open squares) of small salmon 
(primarily 1SW) for eastern North America overall and for each of the six regions, 1971 to 2019.  
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Figure 9 Estimated (median, 5th to 95th percentile range) returns (shaded circles) and spawners (open squares) of large salmon 
(primarily MSW and repeat spawners) for eastern North America overall and for each of the six regions, 1971 to 2019. 
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Figure 10 Estimated (median, 5th to 95th percentile range) returns (shaded circles) and spawners (open squares) of 2SW salmon 
for eastern North America overall and for each of the six regions. The dashed line is the corresponding 2SW CL; the 
2SW CL (29 199 fish) is off scale in the plot for USA. The dotted lines in the Scotia–Fundy and USA panels are the 
region-specific management objectives. For USA, estimated spawners exceed the estimated returns in some years as 
a result of adult stocking restoration efforts, 1971 to 2019. 
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Figure 11 Estimated returns (circle symbol) and spawners (square symbol) of 2SW salmon in 2019 to six regions of North America 
relative to the stock status categories. The percentage of the 2SW CLs for the four northern regions and to the 
rebuilding management objectives (MO) for the two southern areas are shown based on the median of the Monte 
Carlo distribution. The colour shading, which in this case is relevant for red only as all stocks in these regions are 
categorized as suffering reduced reproductive capacity, is interpreted as follows: blue refers to the stock being at full 
reproductive capacity (median and 5th percentile of the Monte Carlo distributions are above the CL), orange refers to 
the stock being at risk of suffering reduced reproductive capacity (median is above but the 5th percentile is below the 
CL), and red refers to the stock suffering reduced reproductive capacity (the median is below the CL). 
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Figure 12 Degree of attainment for the river-specific conservation egg requirement (CL) in the 86 rivers of the North American 

Commission area assessed in 2019. Three rivers in the USA are not shown because they were partially assessed, but 
they are considered not to have attained CLs in 2019. 
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Figure 13 Estimated (median, 5th to 95th percentile range) pre-fishery abundance (PFA) for 1SW maturing, 1SW non-maturing, 
and total cohort of 1SW salmon for North America. The dashed blue horizontal line is the corresponding sum of the 
2SW conservation limits for North America, corrected for 11 months of natural mortality, against which 1SW non-
maturing abundance is assessed. 
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Annex 1 Glossary of acronyms and abbreviations 
 
1SW (one-sea-winter). Maiden adult salmon that have spent one winter at sea. 
2SW (two-sea-winter). Maiden adult salmon that have spent two winters at sea. 
3SW (three-sea-winter). Maiden adult salmon that have spent three winters at sea. 
CL, i.e. Slim (conservation limit). Demarcation of undesirable stock levels or levels of fishing activity; the ultimate objective 
when managing stocks and regulating fisheries will be to ensure that there is a high probability that undesirable levels are 
avoided. 
FWI (Framework of Indicators). The FWI is a tool used to indicate if any significant change in the status of stocks used to 
inform the previously provided multi-annual management advice has occurred. 
ICES (International Council for the Exploration of the Sea). 
NAC (North American Commission). A commission under NASCO. 
NASCO (North Atlantic Salmon Conservation Organization). 
PFA (pre-fishery abundance). The numbers of salmon estimated to be alive in the ocean from a particular stock at a 
specified time. 
SFA (Salmon Fishing Area). The 23 areas for which Fisheries and Oceans Canada (DFO) manages the salmon fisheries. 
SPM (the islands of Saint Pierre and Miquelon [France]). 
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Annex 2 * General considerations 
 
Management plans 
 
The North Atlantic Salmon Conservation Organization (NASCO) has adopted an Action Plan for Application of the 
Precautionary Approach, which stipulates that management measures should be aimed at maintaining all stocks above 
their conservation limits through the use of management targets. NASCO has adopted the region-specific CLs as limit 
reference points (Slim); having populations fall below these limits should be avoided with high probability. Within the agreed 
management plan for the North American Commission, the following has been agreed for the provision of catch advice on 
2SW salmon exploited in North America (as non-maturing 1SW and 2SW salmon): a risk level (probability) of 75% for 
simultaneous attainment of the 2SW CLs for the four northern regions (Labrador, Newfoundland, Québec, Gulf), 
management objectives defined as achieving a 25% increase in 2SW returns relative to a baseline period (average returns 
in the period 1992–1996) for the Scotia–Fundy region, and the achievement of 2SW adult returns of 4549 fish or greater. 
A framework of indicators has been developed to identify any significant change in the multi-annual management advice 
in the intervening years of the three-year assessment cycle. 
 
Biology 
 
Atlantic salmon (Salmo salar) is an anadromous species found in rivers of countries bordering the North Atlantic. In the 
Northwest Atlantic they range from the Connecticut River (USA, 41.6°N) northward to the Ungava Bay rivers (58.8°N; Québec, 
Canada). Juveniles emigrate to the ocean at ages of one to eight years (dependent on latitude) and generally return after one 
or two years at sea. Long-distance migrations to ocean feeding grounds are known to take place, with adult salmon from both 
the North American and Northeast Atlantic stocks migrating to West Greenland to feed in their second summer and autumn 
at sea. Recent genetic information has demonstrated that fish from North America were also exploited in the historical Faroes 
fishery. 
 
Environmental influence on the stock 
 
Environmental conditions in both freshwater and marine environments have a marked effect on the status of salmon 
stocks. Across the North Atlantic, a range of problems in the freshwater environment play a significant role in explaining 
the poor status of stocks. In many cases, river damming and habitat deterioration have had a devastating effect on 
freshwater environmental conditions. In the marine environment, return rates of adult salmon have declined through the 
1980s and are now at the lowest levels in the time-series for some stocks, even after closure of marine fisheries. Climatic 
factors modifying ecosystem conditions and the impact of predators of salmon at sea are considered to be the main 
contributory factors to lower productivity, which is expressed almost entirely in terms of lower marine survival. 
 
Effects of the fisheries on the ecosystem 
 
The current salmon fisheries probably have no influence, or only a minor influence, on the marine ecosystem. However, 
the exploitation rate on salmon may affect the riverine ecosystem through changes in species composition. Knowledge on 
the magnitude of these effects is limited. 
 
Quality considerations 
 
Uncertainties in input variables to the stock status and stock forecast models are incorporated in the assessment. The 
reliability of catch statistics could be improved in all North America. Estimates of abundance of adult salmon in some areas, 
in particular Labrador, are based on a small number of counting facilities raised to a large production area. 
 

                                                                 
* Version 2: All text prior to Scientific basis table inserted 
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Scientific basis 
 

ICES stock data category 1 (ICES, 2019b). 
Assessment type Run-reconstruction models and Bayesian forecasts, taking into account uncertainties in the data. 
Input data Nominal catches (by sea-age class) for commercial, indigenous, and recreational fisheries. 

Estimates of unreported/illegal catches. 
Estimates of exploitation rates. 
Natural mortalities (from earlier assessments). 

Discards and bycatch It is illegal to retain salmon that are incidentally captured in fisheries not directed at salmon (no 
bycatch). In the directed recreational fishery, mortality from catch and release is accounted for in the 
regional assessments to estimate spawners. There is no accounting of discarding mortality in non-
salmon directed fisheries. 

Indicators The Framework of Indicators is used to indicate whether a significant change has occurred in the 
status of stocks in intermediate years where multiannual management advice applies. 

Other information Advice subject to annual review. A stock annex was developed in 2014 and updated in 2019 
(ICES, 2019c). 

Working group Working Group on North Atlantic Salmon (WGNAS) (ICES, 2020). 
 

https://doi.org/10.17895/ices.advice.5757
http://www.ices.dk/community/groups/Pages/WGNAS.aspx
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Atlantic salmon at West Greenland 
 
Summary of the advice for 2020 
 
ICES advises that when the Framework of Indicators (FWI) was applied in early 2020, a full reassessment was not required 
and the 2018 ICES advice remains valid (ICES, 2018). Consequently, in line with the management objectives agreed by the 
North Atlantic Salmon Conservation Organization (NASCO) and consistent with the MSY approach, there are no mixed-
stock fishery options at West Greenland for the fishing year 2020. 2020 marks the final year of NASCO’s three-year multi-
annual regulatory measure for fishing Atlantic salmon at West Greenland (NASCO, 2018). 
 
NASCO 4.1 Describe the key events of the 2019 fishery, including details of catch, gear, effort, composition 

and origin of the catch, rates of exploitation, and location of the catch as in-river, estuarine, and 
coastal 

 
Fishing for salmon at Greenland is currently allowed, using hook, fixed gillnets, and driftnets along the entire coast 
(Figure 1). The commercial fishery for export closed in 1998; the fishery for internal use, however, continues to date. Since 
2002, licensed commercial fishers have only been allowed to sell salmon to hotels, institutions, local markets, and factories 
when factory landings were allowed. People fishing for private consumption only were not required to have a licence until 
2018, and are prohibited from selling salmon. The Government of Greenland unilaterally set the quotas for the fisheries 
from 2012 to 2017 (Table 1). Specific annual factory quotas were set at 35 tonnes (t) for 2012 and 2013, and 30 t in 2014. 
Licensed fishers were permitted to sell to factories during these years, although the export ban persisted. The Government 
of Greenland set annual quotas for the 2015–2017 fisheries for all components of the fishery (private, commercial, and 
factory landings) at 45 t, but stated that any overharvest in a particular year would result in an equal reduction in the quota 
the following year. As a result of an overharvest in 2015, the 2016 quota was set at 32 t by Greenland. The quota for 2017 
remained at 45 t. Factory landings were not permitted in 2016 and 2017. 
 
In 2018, the Government of Greenland set an annual quota for the 2018–2020 fisheries to 30 t, as agreed by all parties of 
the West Greenland Commission of NASCO. A 10 t quota was allocated for the private fishery, with the balance (20 t) for 
the commercial fishery. Within the regulatory measure, the Government of Greenland agreed to continue its ban on the 
export of both wild Atlantic salmon and its products from Greenland, and to prohibit landings and sales to fish-processing 
factories. As in the previous agreement, they also agreed the fishery should be restricted to run from 15 August to no later 
than 31 October each year, and that any overharvest in a particular year would result in an equal reduction in the total 
allowable catch in the following year. The regulatory measure also set out a number of provisions aimed at improving the 
monitoring, management control, and surveillance of the fishery. These include a new requirement for all fishers (private 
and commercial) to obtain a licence to fish for Atlantic salmon, an agreement to collect catch and fishing activity data from 
all fishers, and mandatory reporting requirements. The measure also stated that as a condition of the licence, all fishers 
would be required to allow samplers from the NASCO sampling programme to take samples of their catches upon request. 
 
Catches of Atlantic salmon at West Greenland (Figure 2 and Table 1) increased through the 1960s, reached a peak in 
reported harvest of approximately 2700 t in 1971, and then decreased until the closure of the commercial fishery for export 
in 1998. Catches are reported from all six NAFO divisions, and proportions vary annually (Table 2). A total salmon catch of 
29.8 t was reported for the 2019 fishery, a decrease from the 2018 catch (39.9 t), but an overharvest of 10.3 t over the 
19.5 t quota (Table 2). The 2019 quota was reduced from 30 t to 19.5 t due to overharvest in 2018. In 2019, commercial 
landings represented the majority of the harvest at 22.0 t (74.0%) and the remaining 7.7 t was for private use, compared 
to 32.5 t and 7.4 t, respectively in 2018 (Table 3). In 2018 and 2019, the percentage of commercial landings reported for 
private use dropped to 0.4% and 0.3%, respectively, compared to an average of 44% from 1997 to 2017. Reported 
commercial and private landings by NAFO/ICES areas in 2019 are presented in Table 4. The number of licences issued, the 
number of fishers who reported, and the number of reports received have increased greatly since 2017, a result of both 
the new regulations requiring all fishers to obtain a licence and the mandatory reporting requirements. 
 
The fishery was closed on 25 September 2019 as 19.5 t of landings had been registered; this number was later revised to 
29.8 t, resulting in an overharvest of 10.3 t for the 2019 fishery. The Greenlandic authorities indicated a further 10 t of 
unreported harvest. 
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An adjustment for some of the unreported catch has been carried out since 2002 by two approaches: comparisons of the 
sampling programme statistics and reported landings (adjusted landings [survey]), and utilizing results from the previously 
implemented phone surveys (adjusted landings [sampling]). Adjusted landings (sampling) are estimated by comparing the 
weight of salmon observed by the sampling teams and the corresponding community-specific reported landings for the 
entire fishing season. Sampling is not random and only occurs during part of the fishing season; it is therefore not repre-
sentative of the total unreported catch. Adjusted landings (survey) are estimated from results of phone surveys, conducted 
after the fishing seasons 2014 to 2016, to gain further information on inconsistencies in the reported catch data. Adjusted 
landings (survey) are added to the adjusted landings (sampling) and reported landings to estimate the landings for assess-
ment. Landings for assessment do not replace the official reported statistics (Table 5). 
 
The international sampling programme continued in 2019 (Figure 1). A summary of the biological characteristics of 
the 2019 catch is presented in Table 6. In 2019, 71.5% of the salmon sampled were determined to be of North American 
origin and 28.5% of European origin (Figure 3); approximately 6800 (20.3 t) North American and 2600 (8.1 t) fish of 
European origin were harvested in 2019 (Figure 4). The total number of fish harvested in 2019 (9400) is a decrease from 
the estimated number harvested in 2018 (13 200). The origin of salmon harvested at West Greenland in 2019 has been 
estimated based on an updated genetic range-wide baseline (using Single Nucleotide Polymorphisms [SNPs]). This baseline, 
based on samples from 189 rivers (Jeffery et al., 2018), was updated in 2018 (ICES, 2018) and can discriminate salmon from 
21 North American and 10 European genetic reporting groups (Figure 5). The North American contributions to the West 
Greenland fishery are dominated by the Gaspé Peninsula, Gulf of St Lawrence, and Labrador South genetic reporting 
groups (65%; Table 7). The Northeast Atlantic contributions were dominated by the United Kingdom/Ireland genetic 
reporting group (99%). There are smaller, but consistent contributions to the harvest for a number of other genetic 
reporting groups. Results are similar to those reported for the 2017 and 2018 fisheries (ICES, 2019a, 2019b). A single 
sample, based on the individual assignment method, was identified as having originated from the Greenland genetic 
reporting group (Kapisillit River) in 2018, but no samples were identified in 2019. 
 
Table 1 Nominal catches of salmon at West Greenland since 1960 (tonnes, round fresh weight) by participating nations. For 

Greenlandic vessels specifically, all catches up to 1968 were taken with set gillnets only, and catches after 1968 were 
taken with set gillnets and driftnets. All non-Greenlandic vessel catches from 1969 to 1975 were harvested with 
driftnets. The quota figures applied to Greenlandic vessels only, and parenthetical entries identify when quotas did 
not apply to all sectors of the fishery. 

Year Norway Faroes Sweden Denmark Greenland Total Quota Comments 
1960 - - - - 60 60   
1961 - - - - 127 127   
1962 - - - - 244 244   
1963 - - - - 466 466   
1964 - - - - 1539 1539   

1965 - 36 - - 825 858  Norwegian harvest figures not available, but 
known to be less than Faroese catch. 

1966 32 87 - - 1251 1370   
1967 78 155 - 85 1283 1601   
1968 138 134 4 272 579 1127   
1969 250 215 30 355 1360 2210   

1970 270 259 8 358 1244 2139  Greenlandic total includes 7 t caught by 
longlines in the Labrador Sea. 

1971 340 255 - 645 1449 2689 -   
1972 158 144 - 401 1410 2113 1100   
1973 200 171 - 385 1585 2341 1100   
1974 140 110 - 505 1162 1917 1191   
1975 217 260 - 382 1171 2030 1191   
1976 - - - - 1175 1175 1191   
1977 - - - - 1420 1420 1191   
1978 - - - - 984 984 1191   
1979 - - - - 1395 1395 1191   
1980 - - - - 1194 1194 1191   

1981 - - - - 1264 1264 1265 Quota set to a specific opening date for the 
fishery. 
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Year Norway Faroes Sweden Denmark Greenland Total Quota Comments 

1982 - - - - 1077 1077 1253 Quota set to a specific opening date for the 
fishery. 

1983 - - - - 310 310 1191   
1984 - - - - 297 297 870   
1985 - - - - 864 864 852   
1986 - - - - 960 960 909   
1987 - - - - 966 966 935   

1988 - - - - 893 893 840 

1988–1990 quota was 2520 t, with a 1 August 
opening date. Annual catches were not to 
exceed an annual average (840 t) by more than 
10%. Quota adjusted to 900 t in 1989 and 924 t 
in 1990 for later opening dates. 

1989 - - - - 337 337 900  
1990 - - - - 274 274 924  
1991 - - - - 472 472 840   
1992 - - - - 237 237 258 Quota set by Greenlandic authorities. 

1993 - - - -   89 The fishery was suspended. NASCO adopted a 
new quota allocation model. 

1994 - - - -   137 Fishery suspended and quotas were bought 
out. 

1995 - - - - 83 83 77 Quota advised by NASCO. 
1996 - - - - 92 92 174 Quota set by Greenlandic authorities. 

1997 - - - - 58 58 57 Private (non-commercial) catches to be 
reported after 1997. 

1998 - - - - 11 11 20 Fishery restricted to catches used for internal 
consumption in Greenland. 

1999 - - - - 19 19 20  
2000 - - - - 21 21 20  

2001 - - - - 43 43 114 Final quota calculated according to the ad hoc 
management system. 

2002 - - - - 9 9 55 

Quota bought out; quota represented the 
maximum allowable catch (no factory landings 
allowed), and higher catch figures based on 
sampling programme information are used for 
the assessments. 

2003 - - - - 9 9  

Quota set to nil (no factory landings allowed); 
fishery restricted to catches used for internal 
consumption in Greenland, and higher catch 
figures based on sampling programme 
information are used for the assessments. 

2004 - - - - 15 15  Same as previous year. 
2005 - - - - 15 15  Same as previous year. 

2006 - - - - 22 22  
Quota set to nil (no factory landings allowed) 
and fishery restricted to catches used for 
internal consumption in Greenland. 

2007 - - - - 25 25  

Quota set to nil (no factory landings allowed); 
fishery restricted to catches used for internal 
consumption in Greenland, and higher catch 
figures based on sampling programme 
information are used for the assessments. 

2008 - - - - 26 26  Same as previous year. 
2009 - - - - 26 26  Same as previous year. 

2010 - - - - 40 40  
No factory landings allowed and fishery 
restricted to catches used for internal 
consumption in Greenland. 

2011 - - - - 28 28  Same as previous year. 
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Year Norway Faroes Sweden Denmark Greenland Total Quota Comments 

2012 - - - - 33 33 (35) 

Unilateral decision made by Greenland for a 
35 t quota for factory landings only; fishery 
restricted to catches used for internal 
consumption in Greenland, and higher catch 
figures based on sampling programme 
information are used for the assessments. 

2013 - - - - 47 47 (35) Same as previous year. 

2014 - - - - 58 58 (30) 

Unilateral decision made by Greenland to allow 
factory landings with a 30 t quota for factory 
landings only; fishery restricted to catches used 
for internal consumption in Greenland, and 
higher catch figures based on sampling 
programme information and phone surveys are 
used for the assessments. 

2015 - - - - 57 57 45 

Unilateral decision made by Greenland to set a 
45 t quota for all sectors of the fishery; fishery 
restricted to catches used for internal 
consumption in Greenland, and higher catch 
figures based on sampling programme 
information and phone surveys are used for the 
assessments. 

2016 - - - - 27 27 32 

Unilateral decision made by Greenland to 
reduce the previously set 45 t quota for all 
sectors of the fishery to 32 t based on the 
average of the 2015 fishery; fishery restricted 
to catches used for internal consumption in 
Greenland, and higher catch figures based on 
sampling programme information and phone 
surveys are used for the assessments. 

2017 - - - - 28 28 45 

Unilateral decision made by Greenland to set a 
45 t quota for all sectors of the fishery; fishery 
restricted to catches used for internal 
consumption in Greenland, and higher catch 
figures based on sampling programme 
information are used for the assessments. 

2018 - - - - 40 40 30 
No factory landings allowed and fishery 
restricted to catches used for internal 
consumption in Greenland. 

2019 - - - - 30 30 19.5 No change from previous year. 
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Table 2 Annual distribution of nominal catches (t) at Greenland by NAFO division (when known). NAFO divisions are shown in 
Figure 2. Since 2005, gutted weights have been reported and converted to total weight by a factor of 1.11. Rounding 
issues are evident for some totals. 

Year 
NAFO Division 

Unknown West Greenland East Greenland Total 
1A 1B 1C 1D 1E 1F 

1960       60 60  60 
1961       127 127  127 
1962       244 244  244 
1963 1 172 180 68 45   466  466 
1964 21 326 564 182 339 107  1539  1539 
1965 19 234 274 86 202 10 36 861  861 
1966 17 223 321 207 353 130 87 1338  1338 
1967 2 205 382 228 336 125 236 1514  1514 
1968 1 90 241 125 70 34 272 833  833 
1969 41 396 245 234 370  867 2153  2153 
1970 58 239 122 123 496 207 862 2107  2107 
1971 144 355 724 302 410 159 560 2654  2654 
1972 117 136 190 374 385 118 703 2023  2023 
1973 220 271 262 440 619 329 200 2341  2341 
1974 44 175 272 298 395 88 645 1917  1917 
1975 147 468 212 224 352 185 442 2030  2030 
1976 166 302 262 225 182 38  1175  1175 
1977 201 393 336 207 237 46 - 1420 6 1426 
1978 81 349 245 186 113 10 - 984 8 992 
1979 120 343 524 213 164 31 - 1395 + 1395 
1980 52 275 404 231 158 74 - 1194 + 1194 
1981 105 403 348 203 153 32 20 1264 + 1264 
1982 111 330 239 136 167 76 18 1077 + 1077 
1983 14 77 93 41 55 30 - 310 + 310 
1984 33 116 64 4 43 32 5 297 + 297 
1985 85 124 198 207 147 103 - 864 7 871 
1986 46 73 128 203 233 277 - 960 19 979 
1987 48 114 229 205 261 109 - 966 + 966 
1988 24 100 213 191 198 167 - 893 4 897 
1989 9 28 81 73 75 71 - 337 - 337 
1990 4 20 132 54 16 48 - 274 - 274 
1991 12 36 120 38 108 158 - 472 4 476 
1992 - 4 23 5 75 130 - 237 5 242 

1993* - - - - - - - - - - 
1994* - - - - - - - - - - 
1995 + 10 28 17 22 5 - 83 2 85 
1996 + + 50 8 23 10 - 92 + 92 
1997 1 5 15 4 16 17 - 58 1 59 
1998 1 2 2 4 1 2 - 11 - 11 
1999 + 2 3 9 2 2 - 19 + 19 
2000 + + 1 7 + 13 - 21 - 21 
2001 + 1 4 5 3 28 - 43 - 43 
2002 + + 2 4 1 2 - 9 - 9 
2003 1 + 2 1 1 5 - 9 - 9 
2004 3 1 4 2 3 2 - 15 - 15 
2005 1 3 2 1 3 5 - 15 - 15 
2006 6 2 3 4 2 4 - 22 - 22 
2007 2 5 6 4 5 2 - 25 - 25 
2008 4.9 2.2 10.0 1.6 2.5 5.0 0 26.2 0 26.2 
2009 0.2 6.2 7.1 3.0 4.3 4.8 0 25.6 0.8 26.3 
2010 17.3 4.6 2.4 2.7 6.8 4.3 0 38.1 1.7 39.6 
2011 1.8 3.7 5.3 8.0 4.0 4.6 0 27.4 0.1 27.5 
2012 5.4 0.8 15.0 4.6 4.0 3.0 0 32.6 0.5 33.1 
2013 3.1 2.4 17.9 13.4 6.4 3.8 0 47.0 0.0 47.0 
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Year 
NAFO Division 

Unknown West Greenland East Greenland Total 
1A 1B 1C 1D 1E 1F 

2014 3.6 2.8 13.8 19.1 15.0 3.4 0 57.8 0.1 57.9 
2015 0.8 8.8 10.0 18.0 4.2 14.1 0 55.9 1.0 56.8 
2016 0.8 1.2 7.3 4.6 4.5 7.3 0 25.7 1.5 27.1 
2017 1.1 1.7 9.3 6.9 3.2 5.6 0 27.8 0.3 28.0 
2018 2.4 5.7 13.7 8.2 4.2 4.8 0 39.0 0.8 39.9 
2019 0.8 3.0 4.4 8.0 4.8 7.3 0 28.3 1.4 29.8 

* The fishery was suspended. 
+ Small catches, < 5 t. 
- No catch. 
 
Table 3 Reported 2018 and 2019 catches by fisher. Licences for private fishers were introduced in 2018. Entries of 0.0 

represent reported values of < 0.1. Note: Due to rounding, numbers presented may not add up precisely to the totals 
indicated. 

Licence status Landings type Reported 2018 catch (t) Reported 2019 catch (t) 

Licensed 

Commercial (from commercial fishers) 32.5 21.8 
Private use (from commercial fishers) 0.1 0.1 
Commercial use (from private fishers) 0.0 0.2 
Private use (from private fishers) 7.2 7.6 

 Total commercial catch 32.5 22.0 
 Total private use catch 7.4 7.7 
 Total catch 39.9 29.8 

 
Table 4 Reported landings (t) by licence type, landing category, the number of fishers reporting, and the total number of 

landing reports received in 2019. Empty cells identify categories with no reported landings and 0.0 entries represent 
reported values of < 0.1. Note: Due to rounding, numbers presented may not add up precisely to the totals indicated. 

NAFO/ICES Licence type No. of fishers No. of reports Commercial Private Total 

NAFO 1A 
Private 42 60 

 
0.1 0.1 

Commercial 54 105 0.7 
 

0.7 
TOTAL 96 165 0.7 0.1 0.8 

NAFO 1B 
Private 35 62 0.1 0.4 0.5 
Commercial 34 126 2.5 0.0 2.6 

TOTAL 70 191 2.6 0.4 3.0 

NAFO 1C 
Private 29 40 0.1 0.2 0.3 
Commercial 88 176 4.0 0.0 4.0 

TOTAL 117 216 4.1 0.3 4.4 

NAFO 1D 
Private 136 176 0.0 1.2 1.3 
Commercial 33 98 6.7 0.0 6.8 

TOTAL 169 274 6.8 1.2 8.0 

NAFO 1E 
Private 31 106 

 
2.0 2.0 

Commercial 23 110 2.8 0.0 2.9 
TOTAL 54 216 2.8 2.0 4.8 

NAFO 1F 
Private 70 228 0.0 2.8 2.9 
Commercial 38 145 4.5 

 
4.5 

TOTAL 108 373 4.5 2.8 7.3 

ICES Subarea 14 
Private 18 65 

 
1.0 1.0 

Commercial 6 31 0.5 
 

0.5 
TOTAL 24 96 0.5 1.0 1.4 

ALL 
Private 361 737 0.2 7.6 7.9 
Commercial 276 791 21.8 0.1 21.9 

TOTAL 638 1531 22.0 7.7 29.8 
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Table 5 Reported landings and adjusted landings (t) for the assessment of Atlantic salmon at West Greenland, 2002–2019. The 
total adjusted landings do not include the unreported catch (10 t per year since 2000). 

Year Reported landings 
(West Greenland) 

Adjustment to landings 
(Sampling) 

Adjustment to landings  
(Survey) 

Total adjusted 
landings 

2002 9.0 0.7 - 9.8 
2003 8.7 3.6 - 12.3 
2004 14.7 2.5 - 17.2 
2005 15.3 2.0 - 17.3 
2006 23.0 0.0 - 23.0 
2007 24.6 0.2 - 24.8 
2008 26.1 2.5 - 28.6 
2009 25.5 2.5 - 28.0 
2010 37.9 5.1 - 43.1 
2011 27.4 0.0 - 27.4 
2012 32.6 2.0 - 34.6 
2013 46.9 0.7 - 47.7 
2014 57.7 0.6 12.2 70.5 
2015 55.9 0.0 5.0 60.9 
2016 25.7 0.3 4.2 30.2 
2017 27.8 0.3 - 28.0 
2018 39.0 0.0 - 39.0 
2019 28.3 0.0 - 28.3 
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Table 6 Summary of biological characteristics of catches of Atlantic salmon at West Greenland in 2019 (NA = North America, 
E = Europe). 

River-age distribution (%) by origin 
Continent of origin 1 2 3 4 5 6 7 8 

NA 0.6 26.9 32.5 25.4 13.7 0.8 0 0 
E 7.5 60.5 24.2 7.5 0.4 0 0 0 

Length and weight by origin and sea age 

Continent of origin 1 SW 2 SW Previous spawners All sea ages 
Fork length 

 
Whole 

 
 

Fork length 
 

Whole 
 

 

Fork length 
 

Whole 
 

 

Fork 
 

 

Whole 
 

 
NA 63.9 2.93 78.4 6.62 72.1 4.01 64.4 3.01 
E 63.4 2.89 76.8 6.27 62.1 2.76 62.3 2.83 

Continent of origin (%) 
North America Europe 

71.5 28.5 
Sea-age composition (%) by continent of origin 

Continent of origin 1SW 2SW Previous spawners 
NA 95.9 1.4 2.7 
E 97.9 1.7 0.3 

 

Table 7 Bayesian estimates of mixture composition for the West Greenland Atlantic salmon fishery, by region and overall 
for 2019. Baseline locations refer to regional reporting groups identified in Figure 5. Sample locations are identified by 
NAFO divisions. Mean estimates are provided with 95% credible interval in parentheses. Estimates of mixture 
contributions not supported by significant individual assignments (P > 0.8) are represented as zero. 

Regional group COO NAFO 1B NAFO 1C NAFO 1E NAFO 1F Overall 
Baltic Sea EUR 0 0 0 0 0 
Barents/White seas EUR 0 0 0 0 0 
European broodstock EUR 0 0 0 0 0 
France EUR 0 0.2 (0.0, 0.9) 0 0 0.1 (0.0, 0.3) 
Greenland EUR 0 0 0 0 0 
Iceland EUR 0 0 0 0 0 
Northern Norway EUR 0 0 0 0 0 
Southern Norway EUR 0 0 0 0 0 
Spain EUR 0.5 (0.0, 1.6) 0 0 0.4 (0.0, 1.5) 0.2 (0.0, 0.6) 
United Kingdom/Ireland EUR 13.5 (10.2, 17.2) 40.7 (36.1, 45.4) 51.7 (35.8, 67.3) 24.0 (18.9, 29.5) 28.2 (25.6, 31.0) 
Anticosti NA 0 1.5 (0.5, 2.9) 0.0 (0.0, 0.0) 1.6 (0.4, 3.7) 0.9 (0.4, 1.7) 
Avalon Peninsula NA 0 0 0 0 0 
Burin Peninsula NA 0 0 0 0 0 
Eastern Nova Scotia NA 0 0 0 0.9 (0.1, 2.5) 0.4 (0.1, 0.9) 
Fortune Bay NA 0 0 0 0 0 
Gaspé Peninsula NA 20.1 (15.7, 24.7) 15.3 (11.8, 19.2) 24.8 (12.2, 40.1) 20.8 (15.4, 26.7) 18.6 (16.1, 21.2) 
Gulf of St Lawrence NA 19.2 (14.9, 23.8) 12.1 (8.9, 15.6) 2.8 (0.0, 10.8) 14.3 (9.8, 19.3) 14.2 (12.0, 16.6) 
Inner Bay of Fundy NA 0 0 0 0 0 
Labrador central NA 7.0 (3.8, 10.9) 5.0 (2.8, 7.6) 7.3 (0.3, 18.1) 3.3 (1.3, 6.2) 5.4 (3.9, 7.2) 
Labrador south NA 19.1 (14.6, 23.9) 11.8 (8.6, 15.3) 0 12.6 (8.7, 17.2) 13.5 (11.4, 15.8) 
Lake Melville NA 1.6 (0.3, 3.7) 1.5 (0.5, 3.1) 0 0 1.5 (0.8, 2.6) 
Maine, United States NA 1.7 (0.6, 3.4) 1.4 (0.5, 2.8) 0 3.2 (1.4, 5.8) 1.9 (1.2, 2.9) 
Newfoundland 1 NA 0.6 (0.1, 1.6) 0 0 2.1 (0.5, 4.3) 0.7 (0.2, 1.4) 
Newfoundland 2 NA 0.8 (0.1, 2.1) 0 0 0.9 (0.1, 2.5) 0.9 (0.4, 1.6) 
Northern Newfoundland NA 0 0 0 0.4 (0.0, 1.5) 0.1 (0.0, 0.4) 
Quebec City Region NA 2.6 (0.7, 5.0) 1.9 (0.7, 3.7) 0 3.5 (1.1, 6.8) 2.3 (1.3, 3.7) 
St John River & aquaculture NA 0 0 0 0 0 
St Lawrence N. Shore Lower NA 4.4 (2.4, 7.0) 2.3 (1.0, 4.1) 7.8 (1.2, 18.8) 2.9 (1.1, 5.5) 3.7 (2.6, 5.0) 
Ungava NA 6.6 (4.3, 9.4) 2.1 (1.0, 3.7) 0 6.1 (3.4, 9.4) 4.6 (3.4, 5.9)  
Western Newfoundland NA 2.2 (0.9, 4.1) 3.0 (1.5, 5.1) 0 2.3 (0.7, 4.6) 2.3 (1.4, 3.4) 
Western Nova Scotia NA 0 0 0 0 0 
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Figure 1* Map of communities in West Greenland, where Atlantic salmon have historically been landed and the corresponding 

NAFO divisions (1A–1F). In 2019, samples were obtained from Sisimiut (1B), Maniitsoq (1C), Nuuk (1D), and Qaqortoq 
(1F). 

  

                                                           

 

* Version 2: Figure updated. 
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Figure 2 Nominal landings and commercial quotas (tonnes, round fresh weight) of salmon at West Greenland from 1960 to 

2019 (upper panel). Landings from 2010 to 2019 are also displayed by landing type (lower panel). No quotas were set 
for 2002–2011 and the quotas for 2012–2014 were for factory landings only. 

  

0

500

1000

1500

2000

2500

3000

1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 2014 2019

Ca
tc

he
s 

(t)

Year

Total Quota

0.0

10.0

20.0

30.0

40.0

50.0

60.0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Ca
tc

he
s (

t)

Year

Commercial fisher (Commercial use)

Commercial fisher (Private use)

Private fisher (Private use)

Factory

Total Quota



ICES Advice on fishing opportunities, catch, and effort Published 7 May 2020 
sal.wgc.all 

ICES Advice 2020 11 

 
Figure 3 Estimated percent of continental origin of Atlantic salmon, harvested at West Greenland from 1982 to 2019. 
 

 
Figure 4 Number of North American and European Atlantic salmon, caught at West Greenland in 1982–2019 and 2010–2019 

(inset). Estimates are based on continent of origin by NAFO division, weighted by catch (weight) in each division. 
Unreported catch is not included. 
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Figure 5* Regional group and codes from the SNP-based genetic baseline (upper table) and location maps for North America 

(left) and Europe (right). The EUB (European broodstock) regional group does not have a geographic location and 
therefore is not represented on the map. 

 

 

* Version 2: Figure updated.  

ICES REGION REGIONAL GROUP  
GROUP 

ACRONYM  
Quebec (North) Ungava UNG 

Labrador 
Labrador central LAC 
Lake Melville MEL 
Labrador South LAS 

Quebec 

St Lawrence North Shore Lower QLS 
Anticosti ANT 
Gaspé Peninsula GAS 
Quebec City Region QUE 

Gulf Gulf of St Lawrence GUL 

Scotia–Fundy 

Inner Bay of Fundy IBF 
Eastern Nova Scotia ENS 
Western Nova Scotia WNS 
Saint John River & aquaculture SJR 

Newfoundland 

Northern Newfoundland NNF 
Western Newfoundland WNF 
Newfoundland 1 NF1 
Newfoundland 2 NF2 
Fortune Bay FTB 
Burin Peninsula BPN 
Avalon Peninsula AVA 

USA Maine, United States USA 

ICES 

REGION 
REGIONAL GROUP  

GROUP 

ACRONYM  

Europe 

Spain SPN 
France FRN 
European broodstock EUB 
United Kingdom/Ireland BRI 
Barents/White seas BAR 
Baltic Sea BAL 
Southern Norway SNO 
Northern Norway NNO 
Iceland ICE 
Greenland GL 
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NASCO 4.2 Describe the status of the stocks 
 
Recruitment (pre-fishery abundance) estimates of non-maturing 1SW salmon at Greenland show continued low abundance 
compared to historical levels and are currently below the spawner escapement reserves (SER) for the North American 
Commission (NAC; Figure 6) and Southern NEAC (Figure 7) stock complexes. 

In 2019, the median estimates of spawners were below the conservation limits (CLs; suffering reduced reproductive 
capacity) for 2SW salmon in all six regions of NAC, and for MSW salmon in Southern NEAC (Figure 8). Particularly large 
deficits relative to CLs and rebuilding management objectives are noted in the NAC Scotia–Fundy and USA regions. 

The exploitation rate (catch in Greenland divided by pre-fishery abundance [PFA]) in 2018 was 12.9% for NAC fish and 
0.7% for Southern NEAC fish (Figure 9). Despite major changes in fisheries management in the past few decades and 
increasingly more restrictive fisheries measures, returns have remained near historical lows. It is likely, therefore, that 
other factors besides fisheries are constraining production. 

 
 

Figure 6 Top panel: Estimated (median, 5th to 95th percentile range, in thousands) returns (blue circles) and spawners 
(white squares) of 2SW salmon for NAC, 1971–2019. The dashed line is the corresponding 2SW conservation limit for 
NAC. Bottom panel: Estimated (median, 5th to 95th percentile range, in thousands) pre-fishery abundance (PFA) for 
1SW maturing, 1SW non-maturing, and the total cohort of 1SW salmon for NAC, PFA years 1971–2018. The dashed 
blue horizontal line is the corresponding sum of the 2SW conservation limits for NAC (143 494), corrected for 11 
months of natural mortality (193 697) against which 1SW non-maturing salmon are assessed. 
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Figure 7 Estimated spawning escapement (upper panel) and PFA (lower panel), and spawning escapement with 90% confidence 

limits for non-maturing 1SW salmon (MSW spawners) in the Southern NEAC (NEAC–S) stock complex. 
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Figure 8 Summary of 2SW (NAC regions) and MSW (Southern NEAC) 2019 median (from the Monte Carlo posterior 

distributions) spawner estimates in relation to conservation limits (CLs) or management objectives (MO – only for USA 
and Scotia–Fundy). The colour shading, which in this case is relevant for red only as all stocks in these regions are 
categorized as suffering reduced reproductive capacity, represents the three ICES stock status designations: full (blue 
– at full reproductive capacity: the 5th percentile of the spawner estimate is above the CL); at risk (orange – at risk of 
suffering reduced reproductive capacity: the median spawner estimate is above the CL, but the 5th percentile is 
below); and suffering (red – suffering reduced reproductive capacity: the median spawner estimate is below the CL). 
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Figure 9 Exploitation rate (%) for NAC 1SW non-maturing and southern NEAC non-maturing Atlantic salmon at West Greenland, 

1971–2018 (top) and 2009–2018 (bottom). Exploitation rate estimates are only available to 2018, as 2019 exploitation 
rates are dependent on 2020 returns. 
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Annex 1 Glossary of acronyms and abbreviations 
 
1SW (one-sea-winter). Maiden adult salmon that has spent one winter at sea. 
2SW (two-sea-winter). Maiden adult salmon that has spent two winters at sea. 
CL, i.e. Slim (conservation limit). Demarcation of undesirable stock levels or levels of fishing activity; the ultimate objective 
when managing stocks and regulating fisheries is to ensure that there is a high probability that undesirable levels are 
avoided. 
ICES (International Council for the Exploration of the Sea). 
NAC (North American Commission). A commission under NASCO. 
NAFO (Northwest Atlantic Fisheries Organization). NAFO is an intergovernmental fisheries science and management 
organization that ensures the long-term conservation and sustainable use of fishery resources in the Northwest Atlantic. 
NASCO (North Atlantic Salmon Conservation Organization). 
NEAC (North-East Atlantic Commission). A commission under NASCO. 
PFA (pre-fishery abundance). The numbers of salmon estimated to be alive in the ocean from a particular stock at a specific 
time. 
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Annex 2† General considerations 
 
Management plans 
 
The North Atlantic Salmon Conservation Organization (NASCO) has adopted an Action Plan for Application of the 
Precautionary Approach, which stipulates that management measures should be aimed at maintaining all stocks above 
their conservation limits (CLs) by the use of management targets. NASCO has adopted the region-specific CLs as limit 
reference points (Slim); having populations fall below these limits should be avoided with high probability. Within the agreed 
management plan, a simultaneous risk level (probability) of 75% has been agreed for the provision of catch advice on the 
stock complexes exploited at West Greenland (non-maturing 1SW fish from North America and Southern NEAC). The 
management objectives are to meet (a) the Southern NEAC MSW CL, (b) the 2SW CLs for the four northern areas of NAC 
(Labrador, Newfoundland, Québec, and Gulf) to achieve a 25% increase in returns of 2SW salmon from the average returns 
in the period 1992–1996 for the Scotia–Fundy region of NAC, and (c) to achieve 2SW adult returns of 4549 fish or greater 
for the USA region of NAC. A framework of indicators has been developed in support of the multi-annual catch options. 
 
Biology 
 
Atlantic salmon (Salmo salar) is an anadromous species found in rivers of countries bordering the North Atlantic. In the 
Northeast Atlantic area their current distribution extends from northern Portugal to the Pechora River in northwestern 
Russia and Iceland. In the Northwest Atlantic distribution ranges from the Connecticut River in USA (41.6°N) to the Leaf 
River in Ungava Bay (Quebec, Canada; 58.8°N). Juveniles migrate to the ocean at ages one to eight years (dependent on 
latitude) and generally return after one or two years at sea. Long-distance migrations to ocean feeding grounds are known 
to take place, with adult salmon from both the North American and Northeast Atlantic stocks migrating to West Greenland 
to feed during their second summer and autumn at sea. 
 
Environmental influence on the stock 
 
Environmental conditions in both freshwater and marine environments have a marked effect on the status of salmon 
stocks. Across the North Atlantic, a range of problems in the freshwater environment play a significant role in explaining 
the poor status of stocks. In many cases river damming and habitat deterioration have had a devastating effect on 
freshwater environmental conditions. In the marine environment, return rates of adult salmon have declined through 
the 1980s and are now at the lowest levels in the time-series for some stocks, even after closure of marine fisheries. 
Climatic factors modifying ecosystem conditions, and the impact of predators of salmon at sea, are considered to be the 
main factors contributing to lower productivity, which is expressed almost entirely in terms of lower marine survival. 
 
Effects of the fisheries on the ecosystem 
 
The current salmon fishery uses nearshore surface gillnets. There is no information on bycatch of other species with this 
gear. The fisheries probably have no influence, or only a minor influence, on the marine ecosystem. 
 
Quality considerations 
 
Uncertainties in input variables to the stock status and stock forecast models are incorporated in the assessment. Catch 
reporting at Greenland is considered to be incomplete. 
 

                                                           

 

† Version 2: All text prior to Scientific basis table inserted 
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Scientific basis 
 

ICES stock data category 1 (ICES, 2019c). 
Assessment type Run–reconstruction models and Bayesian forecasts, taking into account uncertainties in the data. 
Input data Nominal catches (by sea-age class and continent of origin) for internal use fisheries. 

Estimates of unreported/illegal catches. 
Estimates of exploitation rates. 
Natural mortalities (from earlier assessments). 

Discards and bycatch No salmon discards in the directed salmon fishery. 
Indicators A framework of indicators (FWI) is used to indicate whether a significant change has occurred in 

the status of stocks in intermediate years where multi-annual management advice applies. 
Other information Advice subject to annual review. Stock annex completed in 2014 and updated in 2019 (ICES, 2019d). 
Working group  Working Group on North Atlantic Salmon (WGNAS) (ICES, 2020). 

 

https://doi.org/10.17895/ices.pub.5757
http://www.ices.dk/community/groups/Pages/WGNAS.aspx

	CNL(20)10_COVERSHEET_Report of the ICES Advisory Committee
	CNL(20)10rev
	CNL(20)10_COVERSHEET_Report of the ICES Advisory Committee
	sal.oth.nasco
	NORTH ATLANTIC SALMON STOCKS
	Main tasks
	Nominal catches of salmon
	Unreported catches
	Catch-and-release
	Farming and sea ranching of Atlantic salmon


	sal.neac.all
	Atlantic salmon from the Northeast Atlantic
	PFA relative to SER
	Spawners relative to CLs
	Trends in rivers meeting CLs
	Marine survival
	Table 6 Estimated pre-fishery abundance (by numbers, median values) of non-maturing 1SW salmon (potential MSW returns) by NEAC country/jurisdiction and year. Estimates for 2019 will only be available in 2020 for this component.



	sal.nac.all
	Atlantic salmon from North America
	Origin and composition of catches
	Labrador fishery origin and composition of the catches
	Saint Pierre and Miquelon (SPM) fishery origin and composition of the catches


	sal.wgc.all
	Atlantic salmon at West Greenland





