








Figure 3.4.8.1 Probabilistic prognosis 1 October 2009-1 April 2010 for Barents Sea capelin (maturing stock,
catch of 360 000 tonnes).
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Table 3.4.8.1 Barents Sea CAPELIN. International catch (‘000 t) as used by the Working Group.

Year Winter Summer-Autumn Total
Norway Russia Others Total Norway Russia Total

1965 217 7 0 224 0 0 0 224
1966 380 9 0 389 0 0 0 389
1967 403 6 0 409 0 0 0 409
1968 460 15 0 475 62 0 62 537
1969 436 1 0 437 243 0 243 680
1970 955 8 0 963 346 5 351 1314
1971 1300 14 0 1314 71 7 78 1392
1972 1208 24 0 1232 347 11 358 1591
1973 1078 35 0 1112 213 10 223 1336
1974 749 80 0 829 237 82 319 1149
1975 559 301 43 903 407 129 536 1439
1976 1252 231 0 1482 739 366 1105 2587
1977 1441 345 2 1788 722 477 1199 2987
1978 784 436 25 1245 360 311 671 1916
1979 539 343 5 887 570 326 896 1783
1980 539 253 9 801 459 388 847 1648
1981 784 428 28 1240 454 292 746 1986
1982 568 260 5 833 591 336 927 1760
1983 751 374 36 1161 758 439 1197 2358
1984 330 257 42 628 481 367 849 1477
1985 340 234 17 590 113 164 278 868
1986 72 51 0 123 0 0 0 123
1987 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0
1991 528 156 20 704 31 195 226 929
1992 620 247 24 891 73 159 232 1123
1993 402 170 14 586 0 0 0 586
1994 0 0 0 0 0 0 0 0
1995 0 0 0 0 0 0 0 0
1996 0 0 0 0 0 0 0 0
1997 0 0 0 0 0 1 1 1
1998 0 0 0 0 0 1 1 1
1999 46 32 0 78 0 23 23 101
2000 283 95 8 386 0 28 28 414
2001 368 180 8 557 0 11 11 568
2002 391 228 17 635 0 16 16 651
2003 190 93 0 282 0 0 0 282
2004 0 0 0 0 0 0 0 0
2005 1 0 0 1 0 0 0 1
2006 0 0 0 0 0 0 0 0
2007 2 2 0 4 0 0 0 4
2008 5 5 0 10 0 2 2 12
2009 233 73 0 306
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Table 3.4.8.2 Barents Sea CAPELIN. Stock summary table. Recruitment and total biomass are survey estimates
back-calculated to 1 August (before the autumn fishing season) for 1985 and earlier, for 1986 and
later it is the survey estimate. Maturing biomass is the survey estimate of fish above maturity length
(14.0 cm). SSB is the median value of the modelled stochastic spawning stock biomass (after the

winter/spring fishery).
Stock Recruitment  Spawning stock
biomass Maturing Age 1, biomass,
August biomass August assessment

Year 1/Oct. 1 survey Oct. 1 1/Oct. 1 model, April 1 Landings
1965 224
1966 389
1967 409
1968 537
1969 680
1970 1314
1971 1392
1972 5831 2182 1592
1973 6630 1350 1140 33 1336
1974 7121 907 737 * 1149
1975 8841 2916 494 * 1439
1976 7584 3200 433 253 2587
1977 6254 2676 830 22 2987
1978 6119 1402 855 * 1916
1979 6576 1227 551 * 1783
1980 8219 3913 592 * 1648
1981 4489 1551 466 316 1986
1982 4205 1591 611 106 1760
1983 4772 1329 612 100 2358
1984 3303 1208 183 109 1477
1985 1087 285 47 * 868
1986 120 65 6 * 123
1987 100 17 38 34 0
1988 427 200 21 * 0
1989 869 174 189 84 0
1990 5838 2617 700 92 0
1991 7282 2248 402 643 929
1992 5155 2228 351 302 1123
1993 797 330 2 293 586
1994 199 94 20 139 0
1995 189 118 8 60 0
1996 502 248 82 60 0
1997 910 312 99 85 1
1998 2055 932 179 94 1
1999 2774 1718 156 382 106
2000 3629 2019 475 599 414
2001 3480 2019 114 626 568
2002 2209 1290 60 496 651
2003 534 280 82 427 282
2004 628 293 51 94 0
2005 324 174 27 122 1
2006 787 437 60 72 0
2007 1882 844 222 189 4
2008 4427 2468 313 330 10
2009 3757 2326 124 517 306
Average 3419 1294 306 181 776

* Vanishing spawning stocks
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Table 3.4.8.3
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Barents Sea CAPELIN. Larval abundance estimate (10'%) in June, and 0-group indices (10%)

in August-September.

Larval

New 0-group Index (10° ind.)

Not adjusted for trawl Adjusted for trawl
Year abundance catchability of 0-group catchability of 0-group
1980 - 197.3 740.3
1981 9.7 123.9 477.3
1982 9.9 168.1 599.6
1983 9.9 100.0 340.2
1984 8.2 68.1 275.2
1985 8.6 21.3 63.8
1986 0.0 11.4 41.8
1987 0.3 1.2 4.0
1988 0.3 19.6 65.1
1989 7.3 251.5 862.4
1990 13.0 36.5 115.6
1991 3.0 574 169.5
1992 7.3 1.0 23
1993 3.3 0.3 1.0
1994 0.1 54 13.9
1995 0.0 0.9 2.9
1996 24 443 136.7
1997 6.9 54.8 189.4
1998 14.1 33.8 113.4
1999 36.5 85.3 287.8
2000 19.1 39.8 140.8
2001 10.7 33.6 90.2
2002 22.4 19.4 67.1
2003 11.9 94.9 340.9
2004 2.5 16.7 53.9
2005 8.8 41.8 148.5
2006 17.1 166.4 515.8
2007 - 157.9 480.1
2008 - 288.8 995.1
2009 - 189.8 673.0
Average 9.0 77.8 266.9
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3.4.9

State of the stock

Northern shrimp (Pandalus borealis) in Subareas I and II (Barents Sea)

Spawning biomass Fishing mortality | Fishing Fishing Comment
in relation to in relation to mortality in mortality in
precautionary limits | precautionary relation to high | relation to
limits long-term yield | agreed target
Full reproductive Harvested Underexploited | NA Classification based on low probability
capacity sustainably of being below By, or above Fy;,,

The assessment is considered indicative of stock trends, but only provides relative measures of stock status. The stock
estimates have varied above the By, level throughout the history of the fishery. Biomass at the end of 2009 is estimated
to be well above By, and fishing mortality well below F .

Management objectives

There are no explicit management objectives for this stock.

Reference points

Type Value Technical basis

Biim 0.3 30% of B,y (according to NAFO SCS 04/12); relative value
Precautionary | By, Not defined | Not needed: Risk of transgressing limits are directly estimated
approach Fiim 1 F sy (according to NAFO SCS 04/12); relative value

Eoa Not defined | Not needed: Risk of transgressing limits are directly estimated
Targets Not defined

(unchanged since: 2006)

Candidate reference point consistent with high long-term yields and a low risk of depleting the productive potential of
the stock is Fyngy.

Single-stock exploitation boundaries

ICES advises on the basis of exploitation boundaries in relation to precautionary limits that TAC management system
should be implemented. The TAC for 2010 should not exceed 50 000 t in order to have a high probability of F being
below Fj;;,, and B being above By,

Short-term implications
Outlook for 2010

Because the stock is estimated to be well above By, the risk of the stock biomass falling below B,ys, within one year is
low. To maintain a risk below 5% of F exceeding F;,,, a maximum catch of 50 000 t should be allowed. Risk associated
with six optional catch levels for 2010 are as follows:

Catch option 2010 (ktonnes) 30 40 50 60 70 90

Probability of falling below Bj;,, <1% <1% <1% <1% <1% <1%
Probability of falling below Bsy 39% 41% 42% 44% 43% 4.6%
Probability of exceeding F, 1.7% 26% 38% 51% 65% 98%

Management considerations

There is no overall management system for Barents Sea shrimp fishery. Fishing licences are required for all shrimp
vessels. In the Svalbard Fishery Protection Zone (SFPZ), effort regulations based on historical rights are implemented.
However, this has not limited the fishing effort of Russian and Norwegian fleets because the high effort ceiling has not
been reached. The effort regulations are only restrictive for third countries fishing in the SFPZ. A TAC is applied in the
Russian zone.
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Shrimp consumption by cod is estimated to be larger than the catches. If predation on shrimp were to increase outside
the previously observed range, the shrimp stock might decrease more than the model results have indicated.

The probabilities associated with ten-year projections of stock development assuming annual catches of 30 to 90 kt
indicates that for all options the probability of the stock falling below By, in the short to medium term (1-5 years) is
below 11% (Figure 3.4.9.4). The stock has a less than 1% probability of being below By, and none of these catch
options are likely to increase that probability above 5% over a 10-year period. Catch levels above 50 kt imply
probabilities of exceeding Fy;,, that are above 5%.

Factors affecting the fisheries and the stock
Regulations and their effects

There is no overall TAC established for this stock and the fishery is partly regulated by effort control, licensing, and a
partial TAC (Russian zone only). Bycatch is limited by mandatory sorting grids and by temporary closures of areas
where high bycatch occurs of juvenile cod, haddock, Greenland halibut, redfish, or small shrimp (<15 mm). The
minimum stretched mesh size is 35 mm.

Changes in fishing technology and fishing patterns

A major restructuring of the fleet towards fewer and larger vessels has taken place since the mid-1990s. Since 1995 the
average engine sizes of a shrimp vessel in SA I and II has increased from 1000 HP (horse powers) to 6000 HP in 2009
and the number of vessels have decreased dramatically. Overall catches have decreased since 2000 (Figure 3.4.9.1)
following reduced economic profitability of the fishery.

Impacts of the environment on the fish stock

Shrimp consumption by cod is estimated to be larger than the catches. Nevertheless, the effect of predation is only
weakly correlated with the dynamics of the shrimp stock. The mechanisms behind the unexpected lack of correlation
are still under investigation.

Scientific basis
Data and methods

The available data consists of landings, a standardized commercial cpue series, and two surveys: (1) a Norwegian
shrimp survey (1982-2004) and (2) a joint Norwegian—Russian ecosystem survey (2004—2009). The surveys have not
been calibrated and were treated as separate index series of stock size.

A Bayesian version of a surplus-production model was used to assess the stock. Absolute biomass estimates had
relatively high variances. To reduce the uncertainty in the estimates, biomass was expressed on a scale relative to By
and F relative to Fy.

Uncertainties in the assessment

Parameter estimates may have large confidence intervals, reflecting both observation error (error in input data) and
process error (the model’s lack of ability to fully reflect the true stock dynamics). The inter-quartile range for 2009 on
stock size is 1.75-1.95 times Bys,.

Results summarized as probabilities of transgressing reference points take into account the entire probability density
distribution of the parameters.

The model is dependent on information extracted from the history of the stock. If predation on shrimp were to increase
rapidly outside the range previously seen, the shrimp stock might decrease in size more than the model results have
indicated as likely.

Some additional uncertainty in model results was introduced after 2004 due to changes in survey methods. The effects

of these changes will gradually decrease with time as more data is collected and the model’s ability to scale the two
surveys increase.
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Comparison with previous assessment and advice

Like last year, this year’s advice was based on the Bayesian stock—production model introduced in 2006. The overall
perception of stock dynamics is similar to last year. The advice is identical to last year.

Source of information

Report of the NAFO/ICES Pandalus Assessment Group, Halifax, Canada, 21-29 October 2009 (ICES CM
2009/ACOM:11).

Table 3.4.9.1 Northern shrimp (Pandalus borealis) in Subareas I and II (Barents Sea). Single stock exploitation

boundaries (advice), management and landings.

Year ICES Advice / Single-stock Predicted landings Agreed ICES Landings
exploitation boundaries corresp. to single-  TAC
stock exploitation
boundaries
2005  No increase compared to 2004 43.6 - 41.4
2006  No increase in catch above recent level 40 - 29.6
2007  Catch that will prevent exceeding Fy;, in the long term 50 - 29.7
2008  Catch that will prevent exceeding Fy;;, in the long term 50 - 26.1
2009  Catch that will prevent exceeding Fy;, in the long term 50 - 23
2010  Catch that will prevent exceeding Fy;, in the long term 50

Weights in thousand tonnes.
In 2009, the 2005-2008 landings were updated and the 2009 catches projected to the end of the year.

Figure 3.4.9.1
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Figure 3.4.9.2 Northern shrimp (Pandalus borealis) in Subareas I and II (Barents Sea). Estimated relative biomass
(B¢YBnsy) and fishing mortality (F¢/Fs) 1970-2009. The grey boxes represent inter-quartile ranges
and the solid black line at the (approximate) centre of each box is the median; the arms of each box
extend to cover the central 95% of the distribution.
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Figure 3.4.9.3 Northern shrimp (Pandalus borealis) in Subareas I and II (Barents Sea). Estimated annual median

biomass ratio (B/Bysy) and fishing mortality ratio (F/Fysy) 1970-2009. By, and Fj,, are indicated
by red lines. Error bars on the 2009 value mark the inter-quartile range.
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Figure 3.4.9.4 Northern shrimp (Pandalus borealis) in Subareas I and II (Barents Sea). Projections (top): Medians
of estimated posterior biomass and fishing mortality ratios; estimated risk (right and below) of
going below B,,, and By, and of exceeding Fj;,, anf 1.7Fygy given different catch options (see

legend).
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Table 3.4.9.2 Northern shrimp (Pandalus borealis) in Subareas I and II (Barents Sea). Nominal landings (‘000
tonnes) by nation. Other countries consist of EU countries (Portugal, Spain, Great Britain,
Lithuania, Estonia), Iceland, Faroes, and Greenland.

Year Norway Russia Others Total
1970 5.508 0 0 5.508
1971 5.116 0 0 5.116
1972 6.772 0 0 6.772
1973 6.921 0 0 6.921
1974 8.008 0.992 0 9.000
1975 8.197 0 0.002 8.199
1976 9.752 0.548 0 10.300
1977 6.78 12.774 4.854 24.408
1978 20.484 15.859 0 36.343
1979 25.435 10.864 0.39 36.689
1980 35.061 11.219 0 46.280
1981 32.713 10.897 1.011 44.621
1982 43.451 15.552 3.835 62.838
1983 70.798 29.105 4.903 104.806
1984 76.636 43.180 8.246 128.062
1985 82.123 32.104 10.262 124.489
1986 48.569 10.216 6.538 65.323
1987 31.353 6.690 5.324 43.367
1988 32.021 12.32 4.348 48.689
1989 47.064 12.252 3.432 62.748
1990 54.182 20.295 6.687 81.164
1991 39.272 29.434 6.156 74.862
1992 39.603 20.944 8.021 68.568
1993 33.109 22.397 0.806 56.312
1994 20.116 7.108 1.063 28.287
1995 19.337 3.564 2319 25.220
1996 25.445 5.747 3.320 34.512
1997 29.079 1.493 5.164 35.736
1998 44.792 4.895 6.1031 55.790
1999 52.612 10.765 12.292 75.669
2000 55.333 19.596 8.2413 83.170
2001 43.031 5.846 8.659 57.536
2002 48.799 3.790 8.899 61.488
2003 34.172 2.186 1.599 37.957
2004 35.918 1.170 4.211 41.299
2005 36.966 0.933 3.519 41.418
2006 27.352 0.000 2.282 29.634
2007 25.403 0.009 3.765 29.177
2008 20.638 0.370 5.129 26.137
2009* 19.000 0.000 4.000 23.000

* Estimates of catches based on data until August
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Table 3.4.9.2 Northern shrimp (Pandalus borealis) in Subareas I and I (Barents Sea). Model input data series:
Catch by the fishery; three indices of shrimp stock biomass — a standardized catch rate index based
on Norwegian fishery data (cpue), a research survey index (the “shrimp survey”, discontinued in
2004), and the current joint Norwegian—Russian ecosystem survey” started in 2004.

Catch CPUE Survey 1 Survey 2
Year (ktons) (index) (ktons) (ktons)
1970 5.5 - - -
1971 5.1 - - -
1972 6.8 - - -
1973 6.9 - - -
1974 9.0 - - -
1975 8.2 - - -
1976 10.3 - - -
1977 24.4 - - -
1978 36.3 - - -
1979 36.7 - - -
1980 46.3 1.000 - -
1981 44.6 1.194 - -
1982 62.8 1.150 327 -
1983 104.8 1.305 429 -
1984 128.1 1.382 471 -
1985 124.5 1.145 246 -
1986 65.3 0.678 166 -
1987 43.4 0.533 146 -
1988 48.7 0.573 181 -
1989 62.7 0.722 216 -
1990 81.2 0.736 262 -
1991 74.9 0.778 321 -
1992 68.6 0.903 239 -
1993 56.3 0.974 233 -
1994 28.3 0.801 161 -
1995 25.2 0.670 193 -
1996 34.5 0.839 276 -
1997 35.7 0.799 300 -
1998 55.8 0.969 341 -
1999 75.7 1.020 316 -
2000 83.2 0.902 247 -
2001 57.5 0.910 184 -
2002 61.5 0.898 196 -
2003 38.0 0.882 212 -
2004 413 0.753 151 262
2005 41.4 1.045 - 448
2006 29.6 1.144 - 519
2007 29.2 1.038 - 427
2008 26.1 1.043 - 318
2009 23.0 1.028 - 348
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