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ICES Advice on fishing opportunities, catch, and effort “ ICES Intermational Counell for
Spurdog (Squalus acanthias) in subareas 1-10, 12, and 14 (the Northeast Atlantic and adjacent waters)

ICES advice on fishing opportunities

ICES advises that when the precautionary approach is applied, there should be no targeted fisheries on this stock in 2021
and 2022.

Note: This advice sheet is abbreviated due to the COVID-19 disruption. The previous advice issued for 2019 and 2020 is
attached as Annex 1.

Stock development over time
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Figure 1 Spurdog in subareas 1-10, 12, and 14. Summary of the stock assessment. Long-term trends in catches (including

assumed discards since 2010), mean harvest rate (average ages 5-30), recruitment (number of pups), and total
biomass. Shaded areas in the bottom panels reflect estimates of precision (+2 standard deviation) and horizontal lines
indicate the associated MSY reference points. The final-year recruitment estimate is provisional, taken from the
estimated stock—recruitment relationship.

Stock and exploitation status

Table 1 Spurdog in subareas 1-10, 12, and 14. State of the stock and the fishery relative to reference points.
Fishing pressure Stock size
2017 2018 2019 2018 2019 2020
Maximum sustainable HR o O o Bel MSY e 0 0 Below tri
. elow elow trigger
yield msy Btr'lgger g8
. Below possible reference .
Precautionary approach HRpa-HR”m O O 0 points Bpa'BIim o 9 o Undefined
Management plan Fuer - - — Mot applicable Buct - - — Not applicable

ICES Advice 2020 — dgs.27 — https://doi.org/10.17895/ices.advice.5820
ICES advice, as adopted by its Advisory Committee (ACOM), is developed upon request
by ICES clients (European Union, NASCO, NEAFC, Iceland, and Norway). 1
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Catch scenarios

Table 2 Spurdog in subareas 1-10, 12, and 14. Assumptions made for the interim year and in the forecast.

Variable Value Notes

The harvest rate (ages 5—10) associated with a total catch of 2468 tonnes
(average catch in 2007—2009)

Biot (2021) 447720 Total biomass; in tonnes

Modelled stock—recruitment relationship, based on the number of pregnant

Harvest rate (2020) 0.0078

Recruitment (2020) 171756 females in the population (number of pups in thousands)
Catch (2020) 2468 Average catch in 2007-2009; in tonnes
Table 3 Spurdog in subareas 1-10, 12, and 14. Annual catch scenarios. All weights are in tonnes.
% Btot change rel. to .
Catch Harvest rate B % advice change
Basis et 2021 ° g
2021 | 2022 | 2021 | 2022 | 2022 | 2023 [ 2022* | 2023* | 2021** | 2022 **

ICES advice basis

Zero catch 0] 0 0] 0| 461188 | 474888 3.0 | 61| -100] -100
Other scenarios
Average catch 2007—
2009 = 2468

Harvest rate = HRmsy
X Bot (2021 or 2022) 7264 7430 0.022 0.023 | 453868 | 460111 1.37 2.8 194 201
/MSY Btrigger
TAC 2009 = 1422 1422 1422 0.0044 0.0043 | 459755 472029 2.7 5.4 -42 -42
Harvest rate = HRmsy
(0.033)

SSBa022 =

MSY Brigger »
* Total biomass for 2022 or 2023 relative to the total biomass for 2021.
** Catch for 2020 or 2021 relative to the advice value for 2019 and 2020 (2468 tonnes).
*** The harvest rate shown is a weighted average (weighted by population number-at-age) for ages 5-30; therefore, there is a slight
difference between the resultant harvest rate for ages 5-30 and HRyusy because of the slightly different age structure compared to
equilibrium conditions.
AThe MSY Birigger Option was left blank because MSY Birigger cannot be achieved in 2022, even with zero catch.

2468 2468 0.0076 0.0075 | 458701 | 469925 25 5.0 0 0

10985 10963 |0.034 *** 0.034 | 450117 | 452813 0.54 1.14 345 344

Quality of the assessment

Total Biomass Harvest Rate Recruitment (pups at age 0)
05 200
Millions
“ 150 e
4] ]
c ‘—/\—_/_/
8 /V/
c 1004
2
E 50_
0.1 i
0 T T 0 T T 0 T T
2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2M5 2020
Figure 2 Spurdog in subareas 1-10, 12, and 14. Historical assessment results (final-year recruitment estimates are provisional,

taken from the estimated stock—recruitment relationship). The blue dotted line is HRusy = 0.033.
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Issues relevant for the advice

Published 2 October 2020

Based on medium-term projections (30 years), annual catches at the recent assumed level (2468 tonnes) would allow the
stock to increase at a rate that is similar (8% lower) to that estimated with zero catches; therefore, ICES considers that
bycatch should not exceed the recent assumed level of total catches of 2468 tonnes.

Reference points

Table 4 Spurdog in subareas 1-10, 12, and 14. Reference points, values, and their technical basis.
Framework Refer.ence Value Technical basis Source
point
HRusy (MSY Catch as a proportion of the total biomass, assuming average
0.033 selection over the ages 5-30, reflecting a non-target selection | ICES (2020)
harvest rate)
MSY pattern
approach MSY Birigger = Bmsv/1.4 (in terms of total biomass),
MSY Btrigger 677068 tonnes | representing a proxy for the 5th percentile of the distribution | ICES (2020)
of Bmsy
Biim Not defined
Precautionary | Bpa Not defined
approach Flim Not defined
Foa Not defined
Management | SSBmer NA
pIan Fver NA

NA = not available.

History of the advice, catch, and management

Table 5 Spurdog in subareas 1-10, 12, and 14. History of ICES advice, the agreed TAC, and ICES estimates of landings. Weights
are in tonnes.

Year ICES advice Catch corresp. to advice Agreed TAC ICES landings A

1999 None 8900 * 12385
2000 None 8900 * 15891
2001 None 8900 * 16693
2002 None 7100 * 11170
2003 None 5600 * 12247
2004 None 4500 * 9366
2005 None 1100 * 8426
2006 F=0 0 1100 * 4109
2007 0 3700 ** 2929
2008 F=0 0 2600 *** 1836
2009 No fishery 0 1422 2640
2010 No new advice, same as for 2009 0 1422 A 1249
2011 F=0 0 0 580
2012 F=0 0 0 261
2013 F=0 0 0 333
2014 No new advice, same as for 2013 0 0 383
2015 No target fishery, minimize bycatch 0 0 263
2016 No new advice, same as for 2015 0 0 AR 373
2017 PA appro.ach (and no t.argo_?t fishery <4685 0 AAA 296

and medium-term projections)
ICES Advice 2020 3
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Year ICES advice Catch corresp. to advice Agreed TAC ICES landings A

2018 PA appro.ach (and no t.argo_?t fishery <4685 0 AAA 363
and medium-term projections)

2019 PA appro_ach (and no t_argo_?t fishery <4685 0 AAA 454
and medium-term projections)

2020 PA appro_ach (and no t_argt?t fishery <4685 0 AAA
and medium-term projections)

2021 PA approach (no targeted fisheries) 0

2022 PA approach (no targeted fisheries) 0

* TAC for ICES Subarea 4 and Division 2.a (EC).
** Combined TAC for ICES Subarea 4 and Division 2.a (EC) and for ICES Division 3.a, as well as subareas 1, 5, 6, 7, 8, 12, and 14 (EU and
international waters).
*** Combined TAC for ICES Subarea 4 and Division 2.a (EC) and for ICES subareas 1, 5, 6, 7, 8, 12, and 14 (EU and international waters).
A Landing of bycatch permitted up to 10% of the 2009 quota.
AA Landings for the total stock area, subareas 1-9.
AAN A bycatch quota of 270 tonnes was made available to those countries taking part in a pilot spurdog avoidance programme.
5 Assumed annual catch.

Summary of the assessment

Table 6 Spurdog in subareas 1-10, 12, and 14. Summary table of estimates from the spurdog assessment: recruitment (number
of pups), total biomass (tonnes), harvest rate (assuming average selection over the ages 5-30), and the Working Group
estimates of landings and catch (tonnes) used in the assessment. Estimates of precision (x2 standard deviation).

Recruitment (pups at age 0) Total biomass Landings* | Discards * Harvest rate
Year - _ _ Ages ]
Millions High Low Tonnes High Low Tonnes Tonnes 530 High Low

1905 411 428 393 1595770 1664076 1527464 7248 0.0059 0.0064 0.0054
1906 411 429 393 1588700 1657008 1520392 2200 0.00179 | 0.00196 | 0.00163
1907 411 429 394 1586910 1655222 1518598 1428 0.00117 | 0.00127 | 0.00106
1908 411 429 394 1586010 1654328 1517692 1409 0.00115 | 0.00126 | 0.00105
1909 411 429 394 1585210 1653534 1516886 2022 0.00165 | 0.00180 | 0.00151
1910 411 429 394 1583890 1652220 1515560 1563 0.00128 | 0.00140 | 0.00116
1911 411 429 394 1583140 1651476 1514804 1957 0.00160 | 0.00175 | 0.00146
1912 411 429 394 1582090 1650434 1513746 3199 0.0026 0.0029 0.0024
1913 412 429 394 1579920 1648272 1511568 4050 0.0033 0.0036 0.0030
1914 412 429 394 1577080 1645440 1508720 2641 0.0022 0.0024 | 0.00198
1915 412 429 394 1575800 1644172 1507428 2602 0.0021 0.0023 | 0.00195
1916 412 429 394 1574690 1643072 1506308 534 0.00044 | 0.00048 | 0.00040
1917 412 429 394 1575710 1644104 1507316 339 0.00028 | 0.00030 | 0.00025
1918 412 429 394 1576930 1645334 1508526 451 0.00037 | 0.00040 | 0.00034
1919 412 429 394 1578020 1646432 1509608 2659 0.0022 0.0024 | 0.00199
1920 412 429 394 1576950 1645372 1508528 4396 0.0036 0.0039 0.0033
1921 412 430 394 1574250 1642684 1505816 5321 0.0044 0.0048 0.0040
1922 412 430 394 1570800 1639246 1502354 5401 0.0045 0.0049 0.0041
1923 412 430 394 1567480 1635942 1499018 5655 0.0047 0.0051 0.0043
1924 412 430 394 1564130 1632608 1495652 6355 0.0053 0.0058 0.0048
1925 412 430 395 1560310 1628808 1491812 6719 0.0056 0.0061 0.0051
1926 412 430 395 1556390 1624910 1487870 7277 0.0061 0.0066 0.0055
1927 412 430 395 1552190 1620734 1483646 8395 0.0070 0.0077 0.0064
1928 413 430 395 1547190 1615760 1478620 9522 0.0080 0.0087 0.0073
1929 413 430 395 1541420 1610020 1472820 9320 0.0079 0.0086 0.0072
1930 413 431 395 1536230 1604866 1467594 11914 0.0101 0.0110 0.0092
1931 413 431 395 1528870 1597544 1460196 11838 0.0101 0.0110 0.0092
1932 413 431 395 1522050 1590770 1453330 16726 0.0144 0.0157 0.0131
1933 413 431 395 1510900 1579672 1442128 20244 0.0175 0.0191 0.0159
1934 412 430 394 1496970 1565806 1428134 20378 0.0178 0.0194 0.0162
1935 412 430 394 1483690 1552600 1414780 22266 0.0197 0.021 0.0179
1936 411 430 393 1469350 1538348 1400352 20925 0.0187 0.020 0.0170
1937 411 429 392 1457160 1526260 1388060 23930 0.022 0.024 0.0197
1938 410 428 391 1442760 1511976 1373544 18196 0.0166 0.0181 0.0151
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Recruitment (pups at age 0) Total biomass Landings* | Discards * Harvest rate
Year - . . Ages .
Millions High Low Tonnes High Low Tonnes Tonnes 530 High Low

1939 409 428 390 1434840 1504186 1365494 20119 0.0185 0.020 0.0168
1940 408 427 389 1425580 1495068 1356092 9428 0.0087 0.0095 0.0079
1941 408 427 389 1427420 1497062 1357778 8740 0.0081 0.0088 0.0074
1942 408 427 389 1430070 1499872 1360268 10625 0.0098 0.0107 0.0089
1943 408 427 389 1430890 1500862 1360918 8181 0.0075 0.0082 0.0069
1944 408 427 389 1434180 1504328 1364032 8151 0.0075 0.0082 0.0068
1945 408 427 389 1437440 1507768 1367112 6776 0.0062 0.0068 0.0057
1946 409 428 390 1441960 1512472 1371448 10895 0.0100 0.0108 0.0091
1947 409 428 390 1442270 1512970 1371570 16893 0.0154 0.0168 0.0140
1948 409 428 390 1436660 1507554 1365766 19491 0.0179 0.0195 0.0163
1949 408 427 389 1428730 1499826 1357634 23010 0.021 0.023 0.0193
1950 407 426 388 1417670 1488976 1346364 24750 0.023 0.025 0.021
1951 406 426 387 1405370 1476898 1333842 35301 0.033 0.036 0.030
1952 404 424 384 1383230 1454998 1311462 40550 0.039 0.042 0.035
1953 401 421 381 1356810 1428846 1284774 38206 0.037 0.041 0.034
1954 398 418 377 1333780 1406112 1261448 40570 0.041 0.044 0.037
1955 394 415 373 1309360 1382020 1236700 43127 0.044 0.048 0.040
1956 390 411 368 1283370 1356398 1210342 46951 0.049 0.054 0.044
1957 384 406 362 1254530 1327976 1181084 45570 0.049 0.054 0.044
1958 379 401 356 1228030 1301950 1154110 50394 0.055 0.061 0.050
1959 372 395 349 1197550 1272008 1123092 47394 0.054 0.059 0.048
1960 361 501 222 1170610 1243972 1097248 53997 0.063 0.069 0.057
1961 353 489 217 1137680 1209960 1065400 57721 0.069 0.076 0.062
1962 343 475 211 1101580 1172764 1030396 57256 0.071 0.078 0.064
1963 332 459 204 1066370 1136422 996318 62288 0.080 0.088 0.072
1964 318 441 196 1026380 1095288 957472 60146 0.081 0.089 0.072
1965 305 422 188 988655 1056455 920855 49336 0.069 0.076 0.062
1966 295 408 181 961705 1028487 894923 42713 0.061 0.068 0.055
1967 287 397 176 941045 1006923 875167 44116 0.065 0.071 0.058
1968 279 386 172 918435 983535 853335 56043 0.084 0.093 0.075
1969 269 372 165 883291 947769 818813 52074 0.081 0.090 0.072
1970 267 371 163 852149 916139 788159 47557 0.077 0.085 0.068
1971 263 366 161 825341 888973 761709 45653 0.076 0.085 0.068
1972 262 365 159 800439 863831 737047 50416 0.087 0.097 0.077
1973 259 362 157 770761 834057 707465 49412 0.089 0.099 0.078
1974 256 359 154 742290 805622 678958 45684 0.086 0.096 0.075
1975 255 359 152 717939 781461 654417 44119 0.086 0.096 0.075
1976 257 363 152 695762 759634 631890 44064 0.089 0.100 0.078
1977 254 359 149 674032 738418 609646 42252 0.089 0.100 0.077
1978 240 338 142 653852 718964 588740 47235 0.103 0.117 0.089
1979 218 307 129 628008 694082 561934 38201 0.087 0.099 0.075
1980 202 284 120 610689 677885 543493 40968 0.096 0.110 0.082
1981 186 261 112 589858 658338 521378 39962 0.097 0.111 0.083
1982 177 248 106 569390 639310 499470 32402 0.081 0.094 0.069
1983 176 247 104 556001 627501 484501 37046 0.095 0.110 0.080
1984 166 233 99 536749 609947 463551 35194 0.094 0.109 0.078
1985 156 219 93 518118 593102 443134 38674 0.106 0.124 0.088
1986 154 218 91 495329 572237 418421 30910 0.088 0.103 0.072
1987 152 215 89 479593 558511 400675 42356 0.124 0.147 0.101
1988 146 209 84 451678 532748 370608 35569 0.110 0.132 0.088
1989 149 214 84 430545 513951 347139 30279 0.099 0.120 0.078
1990 141 204 79 414059 499825 328293 29906 0.102 0.125 0.079
1991 150 217 83 398381 486767 309995 29563 0.105 0.130 0.080
1992 140 205 75 382497 473599 291395 29046 0.107 0.135 0.080
1993 125 184 67 366360 460200 272520 25637 0.100 0.128 0.072
1994 123 180 65 353561 450309 256813 20851 0.085 0.110 0.060
1995 110 164 56 344800 444410 245190 21318 0.088 0.115 0.061
1996 111 168 54 335472 438124 232820 17295 0.073 0.096 0.049
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Recruitment (pups at age 0) Total biomass Landings* | Discards * Harvest rate
Year - . . Ages .
Millions High Low Tonnes High Low Tonnes Tonnes 530 High Low

1997 111 170 53 329881 435699 224063 15348 0.065 0.087 0.043
1998 111 170 51 325745 434777 216713 13919 0.060 0.080 0.039
1999 109 168 50 322461 434711 210211 12385 0.053 0.073 0.034
2000 110 170 51 320323 435845 204801 15891 0.069 0.094 0.043
2001 109 171 48 314278 433130 195426 16693 0.073 0.102 0.045
2002 112 176 47 307387 429723 185051 11170 0.050 0.071 0.030
2003 117 186 49 306239 432239 180239 12247 0.055 0.079 0.032
2004 120 191 48 304086 433908 174264 9366 0.043 0.062 0.024
2005 122 196 49 304972 438766 171178 8426 0.039 0.056 0.021
2006 121 195 48 306748 444604 168892 4109 0.0187 0.027 0.0102
2007 126 203 49 313169 455299 171039 2929 0.0131 0.0191 0.0071
2008 133 213 52 321145 467793 174497 1836 0.0079 0.0116 0.0043
2009 141 225 56 330671 482107 179235 2640 0.0111 0.0162 0.0060
2010 156 247 65 340320 497076 183564 1249 ** 1219 *** 0.0101 0.0148 0.0055
2011 139 223 56 349172 510840 187504 580 ** 1888 *** 0.0099 0.0145 0.0053
2012 139 222 57 358102 524758 191446 261 ** 2207 *** 0.0097 0.0141 0.0052
2013 145 231 58 367455 539295 195615 333 ** 2135 *** 0.0094 0.0138 0.0050
2014 143 228 59 376770 553790 199750 383 ** 2085 *** 0.0091 0.0135 0.0048
2015 148 237 60 386343 568641 204045 263 ** 2205%** 0.0089 0.0131 0.0046
2016 159 253 64 396400 584192 208608 373 ** 2095%** 0.0087 0.0128 0.0045
2017 163 260 66 406569 599885 213253 296 ** 2172 *** 0.0084 0.0125 0.0044
2018 166 266 66 416836 615682 217990 363 ** 2105 *** 0.0082 0.0122 0.0042
2019 158 253 64 426532 630632 222432 454 ** 2014 *** 0.0080 0.0119 0.0041
2020 172" 250" 94" 436999 646599 227399

* Catch data used in the assessment: before 2010, landings are assumed to represent catch; since 2010, when the TAC was first reduced
by 90% (2010) and then set to zero (2011 onwards), landings are no longer considered to be representative of catch because of
unquantified amounts of discarding.

** Landings considered unrepresentative of catch since 2010.

*** Discards are the difference between assumed catch (average landings 2007—2009 = 2468 tonnes are assumed to represent catches
since 2010) and landings.

A Provisional values taken from the estimated stock—recruitment relationship.
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Table 7 Spurdog in subareas 1-10, 12, and 14. Extension of short-term forecasts to the medium- to longer-term (3, 5, 10, and
30 years beyond 2020). Estimates of total biomass relative to the total biomass in 2020 for different future catch
scenarios, assuming that the catch in 2020 is 2468 tonnes (see Table 3 for the 2021 and 2022 catches for the different
catch scenarios). Point estimates are shown in the upper third of the table, with corresponding lower and upper values

(reflecting +2 standard deviations) given in the middle and bottom third of the table.

Medium-term projections
MSY approach Zero TAC 2009 A;gl;)af_ezga:)tgc h MSY harvest rate

Average catch * 10327 0 1422 2468 12011
Point estimates
+ 3 years 1.05 1.09 1.08 1.08 1.04
+ 5 years 1.08 1.15 1.14 1.13 1.05
+ 10 years 1.16 1.32 1.29 1.27 1.09
+ 30 years 1.42 2.15 2.05 1.98 1.28
Point estimates -2 standard deviations
+ 3 years 1.02 1.06 1.06 1.05 1.01
+ 5 years 1.03 1.11 1.10 1.09 1.01
+ 10 years 1.05 1.25 1.22 1.20 1.02
+ 30 years 1.11 1.86 1.81 1.76 1.10
Point estimates +2 standard deviations
+ 3 years 1.08 1.11 1.10 1.10 1.06
+ 5 years 1.13 1.19 1.17 1.16 1.09
+ 10 years 1.26 1.40 1.36 1.34 1.17
+ 30 years 1.74 2.43 2.29 2.19 1.45

* "Average catch" is the average for the projection period 2021-2049.

Sources and references

ICES. 2020. Working Group on Elasmobranch Fishes (WGEF). ICES Scientific Reports, 2:77.

http://doi.org/10.17895/ices.pub.7470.

Recommended citation: ICES. 2020. Spurdog (Squalus acanthias) in subareas 1-10, 12, and 14 (the Northeast Atlantic
and adjacent waters). In Report of the ICES Advisory Committee, 2020. ICES Advice 2020, dgs.27.nea.
https://doi.org/10.17895/ices.advice.5820.
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Annex 1 ICES

ICES Advice on fishing opportunities, catch, and effort CIEM
Northeast Atlantic Published 5 October 2018
dgs.27.nea https://doi.org/10.17895/ices.pub.4543
Spurdog (Squalus acanthias) in the Northeast Atlantic

ICES advice on fishing opportunities

ICES advises that when the precautionary approach is applied, there should be no targeted fisheries o in 2019
and 2020. Landing of bycatch should be part of a management plan, including close monitoring of the stoc sheries.
Based on medium-term projections, annual catches at the recent assumed level (2468 tonnes) woul w the stock to
increase at a rate close to that estimated with zero catches; therefore ICES considers that b ould not exceed that

level.
Stock development over time
The total biomass and recruitment have declined substantially since the 1960s to the lowe vel observed, but appear

to have stabilized over the last decade. The harvest rate has declined substantially_.and is estimated to be well below the
MSY level (HRwmsy).
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Stock and exploitation status

ICES assesses that fishing pressure on the stock is below HRwmsy, and total biomass is below MSY Btrigger. No other
reference points for fishing pressure and stock size have been defined for this stock.

Table 1 Spurdog in the Northeast Atlantic. State of the stock and fishery relative to reference points.
Fishing pressure Stock size
2015 2016 2017 2016

Maximum sustainable MsY

. HR Below Below trigger
yield MsY o O o Btrigger =44
Precautionary approach ~ HR__HR, 0 O 0 Esll::: possible reference BB, o Undefined
Management plan HRy o1 - - —  Not applicable L — Not applicable

Catch scenarios

This stock is defined as category 1; however, the ICES MSY approach cann% ized to generate advice because Bim
remains undefined. ICES advice for this stock is therefore based upon the preca ary approach.

3, occurred whilst the stock was under the
indings and discards) are considered to be
e same period (ICES, 2018).

moratorium. Discards over this period cannot be quantified and all ca
bycatches. The survey index shows an increasing trend in total biogg

The current stock assessment assumes that total catches
the introduction of the moratorium. The difference betwee
2468 tonnes is therefore considerd to represent discanging.

orted landings and the assumed constant catches of

Assuming that catches continue to remain at the level %onnes, projections indicate that the stock would continue
to increase and recover at a rate close to that esti zero catches.

oplied, there should be no targeted fisheries on this stock in 2019
and 2020. Landing of bycatches should be anagement plan, including close monitoring of the stock and

fisheries.

Table 2 Spurdog in the Northeas
Variable Value

Assumptions made for the interim year and in the forecast.

Notes

The harvest rate (ages 5—10) associated with a total catch of 2468 tonnes
(average catch in 2007—2009)

Btot (2019) tonnes | Total biomass
Modelled stock—recruit relationship, based on the number of pregnant

38 pups females in the population (number)

Recruitment (2018)
Catch (2018) & ( ’ 2468 tonnes | Average catch in 2007-2009

ICES Advice 2018 2
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Table 3 Spurdog in the Northeast Atlantic. Annual catch scenarios. All weights are in tonnes.
% Biot change rel. to
. Catch Harvest rate Biot 0 et . % Advice change
Basis 2019

2019 | 2020 | 2019 2020 2020 2021 2020* 2021* 2019** | 2020**

ICES advice basis

Average catch 2007-2009
=2468

Zero catch 0 0 0 0 | 401948 | 413786 3.0%
Other scenarios
Harvest rate = HRmsy X

2468 | 2468 | 0.0088 | 0.0086 | 399460 | 408819 2.3% 4.7%

Btot (2019 or 2020) / MSY 5210 | 5364 | 0.0185 | 0.0188 | 396696 | 403145 111% 117%
Btrigger
TAC 2009 = 1422 1422 | 1422 | 0.0051 | 0.0049 | 400515 | 410924 -42% -42%

Harvest rate = HRysy (0.032) 9120 | 9119 0.032 0.032 | 392753 | 395429
*Total biomass for 2020 or 2021 relative to the total biomass for 2019.
** Catch for 2019 or 2020 relative to advice value for 2017 and 2018 (2 468 t).

270% 269%

There is no change in advice because the advice basis is unchanged compar‘d t vice 2017 and 2018.

Basis of the advice \

Table 4 Spurdog in the Northeast Atlantic. The basis of the advice.
Advice basis Precautionary approach (with MSY reference g edium-term projections
Management plan ICES is not aware of any agreed precautio ent plan for spurdog in this area.

Quality of the assessment

Because of the number of assumptions made within ge a model, uncertainty is likely to be underestimated.
Assumptions about total dead catch of Northeast Atla have been used based on historical catch estimates,
er,QYypere are still concerns over the quality of the data as a

together with UK length—frequency distributions. Ho

consequence of (a) uncertainty in the historical lev cagches because of misreporting and generic landings categories,
(b) lack of commercial length—frequency informatiga for CGuntries other than the UK, (c) lack of data on dead discards,
and (d) the survey data examined do not cove: ire stock area. Reliable catch data since 2010 are not available.

Future assessments require updated and vali % /th parameters and better estimates of natural mortality.

The updated assessment has resulted in revision of stock size compared to previous assessment.

Total Biomass arvest rate (ages 5-30) Recruitment (pups at age 0}
0.08+ 200

Thousands

1504

0.064

0.044

0.021 501
0 — . 0 . : 0 . ;
2003 m 013 28 2003 2008 2013 2018 2003 2008 203 2018
Figure urdog in the Northeast Atlantic. Historical assessment results (final-year recruitment estimates are provisional,

en from the estimated stock—recruit relationship).
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Issues relevant for the advice

Spurdog is a long-lived, slow-growing, and late-maturing species and is therefore particularly vulnerable to fishing
mortality. The stock was subject to high harvest rates for more than four decades, and fisheries were not managed
during this time. Management measures have only been restrictive for the entire stock area since 2009 harvest rates
have been below the MSY level since 2005. Spurdog is showing some signs of increase from the hi
mid-2000s, but this period is very short in comparison to the longer-term historical decline. Recovery w
over 20 years to reach current MSY Burigger) and not biologically feasible under short-term ma ent
(Table 11).

d fisheries in EU or
fisheries, and an
dead spurdog when taken
vival are unknown but
gs for 2007-2009 to be a

The TAC was reduced by 90% in 2010, and set to zero from 2011 onwards. There have been
Norwegian waters since 2011. Spurdog remains a bycatch in the mixed demer
unquantified amount of discarding now takes place in these fisheries. The proporfion
aboard is low in longline fisheries, but higher in trawl and gillnet fisheries. Levels ofdisca
likely variable. In the absence of reliable catch data since 2010, ICES assumes the average la
representative level of dead catch for 2010 onwards.

In 2009, a maximum landing length (100 cm) was introduced in EU waters, thc@t to have deterred many of the
fisheries targeting mature female spurdog. Norway has a minimum landing N cm (first introduced in 1964), and

from 2011 no directed fishery has been permitted in Norway.

Restrictions on landings of spurdog are thought to have contributed t¢ @ eased retention of smooth-hounds, which
are also a small shark species.

Reference points

Table 5 Spurdog in the Northeast Atlantic. Reference poi

Framework Reference Source
point
::r’\\/l/:s(t'\:last\a(e) ICES (2018)

MSY

approach
MSY Birigger ICES (2018)
Biim

Precautionary | Bpa

approach Fiim

Management

plan
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Basis of the assessment

Table 6 Spurdog in the Northeast Atlantic. Basis of assessment and advice.
ICES stock data category 1 (ICES, 2016)
Assessment type Age-length and sex-structured model (De Oliveira et al., 2013)
Input data GLM standardized Scottish survey index, Scottish survey length—frequency data IBTS-Q1,

ScoGFS-WIBTS-Q4, Sco-IBTS-Q1, Sco-IBTS-Q3), total landings,UK (E & W) and UK (¥
length frequencies
Discards and bycatch Discarding is known to take place, but dead discards have not been quantifiell. assumed that EU
catches have been discarded since 2010. The annual discards in t eriod -2017 in the
assessment are assumed as the difference between the assum s (average of 2007-
2009 catches (2468 t)) and reported landings.

Indicators None
Other information A benchmark assessment was carried out in 2011 (ICES, 2010).
Working group Working Group on Elasmobranch Fishes (WGEF)

Information from stakeholders

Reports suggest that the zero TAC since 2011 has increased regulatory discdyds urdog in mixed fisheries.

There are anecdotal reports across the stock area from fishers of caIizemased occurence of spurdog. This is
supported by scientific observations on commercial fishing vessels and led catches from the Norwegian commercial

O
\O
3

&
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A\
S

T
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History of the advice, catch, and management

Table 7 Spurdog in the Northeast Atlantic. History of ICES advice, the agreed TAC, and ICES estimates of Landings. Weights in
tonnes.
Year |ICES advice g cor.resp. to Agreed TAC
advice
1999 |None
2000 |None
2001 None
2002 None
2003 None
2004 None
2005 None
2006 [F=0 0
2007 0
2008 F=0 0
2009 | No fishery 0
2010 No new advice, same as for 2009 0
2011 |F=0 PS
2012 |[F=0
2013 |[F=0 0
2014 | No new advice, same as for 2013 0
2015 | No target fishery, minimize bycatch 0
2016 No new advice, same as for 2015
PA approach (and no target fishery and medium-term TOAGS
2017 | projections. B oAAA 273
PA approach (and no target fishery and medium-term <2468
2018 | projections. B oAAA
PA épp_roach (and no target fishery and medlum‘erm <2468
2019 | projections.
PA approach (and no target fishery and medium-{rm
S <2468
2020 |projections.

* TAC for ICES Subarea 4 and Division 2.a (EC).

international waters).

*** Combined TAC for ICES Subarea 4 and Divis

** Combined TAC for ICES Subarea 4 and Division gnd for ICES Division 3.a, and subareas 1, 5, 6, 7, 8, 12, and 14 (EU and

iogf2.
A Landing of bycatch permitted up to 10% of th%ota.

AN Landings for the total stock area, subarea
AAN A bycatch quota of 270 t was made ava

History of the catch and landings

The quantity of spurdog caugh

EAFC area is uncertain.

d for ICES subareas 1, 5, 6, 7, 8, 12, and 14 (EU and international waters).

t&those countries taking part in a pilot spurdog avoidance programme.

Table 8 Spurdog in or, st Atlantic. Catch distribution by fleet in 2017 as estimated by ICES.
Total catch (2017) 4 Landings Discards
ts bottom trawls lines others
Unknown 74% 8% 13% 5% Unquantified*
273t

* Discards are n
of 2007-2009 ¢,

ICES Advice 2018

ut in the assessment, discards are assumed to be the difference between the assumed catches (average
468 t)) and the reported landings. This amounts to 2119 t for 2017.
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Table 9 Spurdog in the Northeast Atlantic. History of ICES landings for each country participating in the fishery. Weight .
Country 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1 1992 1993 1994 1995
Belgium 1097 1085 1110 1072 1139 920 1048 979 657 750 393 447 335 396 391
Denmark 1404 1418 1282 1533 1217 1628 1008 1395 1495 108 1364 1246 799 486 212 146
Faroe Islands 0 22 0 0 0 0 0 0 0 2 3 25 137 203 310
France 17514 19067 12430 12641 8356 8867 7022 11174 7872 70 4370 4908 4831 3329 1978
Germany 43 42 39 25 8 22 41 48 27 2 26 6 55 8 21 100
Iceland 36 22 14 25 5 9 7 5 4 17 15 53 185 108 97 166
Ireland 108 476 1268 4658 6930 8791 5012 8706 5612 63 1543 1036 1150 2167 3624 3056
Netherlands 217 268 183 315 0 0 0 0 40 0 0 0 0 0 0 0
Norway 5925 3941 3992 4659 4279 3487 2986 3614 4139 5329 8104 9633 7113 6945 4546 3940
Poland 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Portugal 2 0 0 0 0 0 1 5 2 128 188 250 323 190 256
Russia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Spain 0 0 8 653 0 0 0 0 0 0 0 0 0 0 0
Sweden 399 308 398 300 256 360 471 733 613 390 333 230 188 95 104
UK (E&W) 9229 9342 8024 6794 8046 7841 704 6952 5371 5414 3770 4207 3494 3462 2354
UK (Sc) 4994 3970 3654 4371 4957 6749 626 q343 8075 8024 7768 8531 9677 6614 4676 8517
Total 40968 39961 32402 37046 35193 38674 30A42355 35569 30278 29906 29562 29046 25636 20851 21318
ICES Advice 2018 7
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Table 9 (cont.) Spurdog in the Northeast Atlantic. History of ICES landings for each country participating in the fishery™™"". Weig

Country 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2012 2013 2014 2015 2016 2017
Belgium 430 443 382 354 400 410 23 11 13 20 17 0 0 0 0 0 0 0
Denmark 142 196 126 131 146 156 256 232 219 151 122 76 31 20 10 28 24 na
Faroe Islands 51 218 362 486 368 613 340 224 295 225 271 241 0 0 - - - -
France 1607 1555 1286 998 4342 4304 2569 1705 1062 2426 715 453 42 13 19 2 1 3
Germany 38 21 31 54 194 304 121 98 138 144 6 0 1 0 1 0 2 -
Iceland 156 106 80 57 107 199 276 200 142 71 75 36 44 6 19 8 8 4
Ireland 2305 2214 1164 904 905 1227 1214 1416 1076 940 614 558 2 27 18 2 34 1
Netherlands 0 0 0 0 28 39 27 10 25 41 34 % 6 5 7 2 28 3 0 1 1 1
Norway 2748 1567 1293 1461 1643 1424 1091 1119 1054 1010 790 616 11 543 541 246 108 251 313 217 270 222
Poland 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - - -
Portugal 120 100 46 21 2 3 4 4 9 2 3 2 2 1 2 1 1
Russia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - - -
Spain 0 0 28 95 372 363 306 135 17 15 32 6 4 0 4 1 4 10 5
Sweden 154 196 140 114 123 238 0 275 244 9 80 5 0 0 0 0 0 0.1 0.1
UK (E&W) 2670 3066 4480 4461 3654 4516 2823 3109 1729 1 91 194 8 0 2 1 0 0 30 37
UK (Sc) 6873 5665 4501 3248 3606 2897 2120 3708 3342 178 345 56 1 1 6 0 0 - -
Total 17294 | 15347 | 13919 | 12384 | 15890 | 16693 | 11170 | 12246 9365 4108 2929 1836 2640 1249 580 261 333 383 265 382 273

* Catch data used in the assessment: before 2010, landings are assumed to repregf atches; since 2010, when the TAC was first reduced by 90% (2010) and then set to zero
(2011 onwards), landings are no longer considered to be representative of catch % of unquantified amounts of discarding.

** Landings are considered unrepresentative of catches since 2010. {

A Average landings in 2007-2009 are assumed to represent the catch since 2

v
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Summary of the assessment %
Table 10 Spurdog in the Northeast Atlantic. Summary table of estimates from the spurdog assessment: recruitmN r of pups), total biomass (tonnes), harvest rate

(assuming average selection over the ages 5-30), and the working group estimates of landings and catch (ton used in the assessment. Estimates of precision (2

standard deviation).
Year Recruitment (pups at age 0) Total biomass Landings | Discards* Harvest rate

Number High Low Tonnes High Low tonfies \ tonnes Ages 5-30 High Low

1905 425677 443952 407402 1623340 1693032 1553648 0.0058 0.0063 0.0053
1906 425864 444151 407577 1616270 1685964 1546576 0.00176 0.00192 0.00161
1907 425915 444205 407625 1614470 1684168 1544772 1428 0.00115 0.00125 0.00104
1908 425946 444238 407654 1613540 1683244 1543836 409 0.00113 0.00123 0.00103
1909 425975 444269 407681 1612720 1682428 1543012 2022 0.00163 0.00177 0.00148
1910 426013 444310 407716 1611380 1681094 1563 0.00126 0.00137 0.00114
1911 426039 444338 407740 1610600 1680318 154088 1957 0.00158 0.00172 0.00143
1912 426069 444371 407767 1609510 1679234 3199 0.0026 0.0028 0.0023
1913 426118 444426 407810 1607300 1677032 4050 0.0033 0.0036 0.0030
1914 426174 444489 407859 1604400 1674140 2641 0.0021 0.0023 0.00194
1915 426202 444522 407882 1603070 1672820 2602 0.0021 0.0023 0.00192
1916 426227 444550 407904 1601890 1671648 534 0.00043 0.00047 0.00039
1917 426221 444543 407899 1602840 16726089 3072 339 0.00027 0.00030 0.00025
1918 426211 444530 407892 1603990 1673766 1534214 451 0.00037 0.00040 0.00033
1919 426200 444517 407883 1605010 1535226 2659 0.0022 0.0023 0.00196
1920 426219 444540 407898 1603850 1534058 4396 0.0036 0.0039 0.0032
1921 426257 444585 407929 1601070 1531268 5321 0.0043 0.0047 0.0039
1922 426300 444639 407961 1597540 1527726 5401 0.0044 0.0048 0.0040
1923 426334 444684 407984 1594130 1524304 5655 0.0046 0.0050 0.0042
1924 426362 444724 408000 1590680 1520838 6355 0.0052 0.0057 0.0047
1925 426383 444759 408007 1586760 1556618 1516902 6719 0.0055 0.0060 0.0050
1926 426393 444786 408000 1582730 52608 1512852 7277 0.0060 0.0065 0.0054
1927 426389 444801 407977 15784 16" 1648308 1508512 8395 0.0069 0.0075 0.0063
1928 426366 444802 407930 15732& 1643202 1503358 9522 0.0079 0.0086 0.0072
1929 426313 444778 407848 1637330 1497430 9320 0.0078 0.0085 0.0071
1930 426239 444734 407744 1632020 1492060 11914 0.0099 0.0108 0.0090
1931 426101 444639 407563 1624524 1484496 11838 0.0099 0.0108 0.0090
1932 425929 444511 407347 1617554 1477446 16726 0.0141 0.0154 0.0128
1933 425591 444244 406938 3 1606252 1466048 20244 0.0172 0.0188 0.0157
1934 425045 443795 406295 1521980 1592138 1451822 20378 0.0175 0.0191 0.0159
1935 424372 443227 1508450 1578674 1438226 22266 0.0194 0.021 0.0176
1936 423487 442468 1493820 1564122 1423518 20925 0.0184 0.020 0.0167
1937 422565 441669 1481320 1551712 1410928 23930 0.021 0.023 0.0193
1938 421347 440602 1466580 1537076 1396084 18196 0.0163 0.0178 0.0149
1939 420476 439842 1458280 1528892 1387668 20119 0.0182 0.0199 0.0165
1940 419442 438933 399951 1448620 1519360 1377880 9428 0.0086 0.0094 0.0078
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Year Recruitment (pups at age 0) Total biomass Landings* Harvest rate
Number High Low Tonnes High Low tonnes Ages 5-30 High Low

1941 419338 438861 399815 1450050 1520928 1379172 8740 0.0080 0.0087 0.0072
1942 419366 438905 399827 1452270 1523290 1381250 10625 0.0096 0.0105 0.0088
1943 419305 438868 399742 1452650 1523822 1381478 8 0.0074 0.0081 0.0068
1944 419512 439069 399955 1455490 1526820 1384160 8 0.0074 0.0080 0.0067
1945 419767 439312 400222 1458300 1529792 1386808 0.0061 0.0067 0.0056
1946 420160 439676 400644 1462370 1534028 1390712 10895 0.0098 0.0107 0.0089
1947 420238 439758 400718 1462250 1534078 1390422 16 0.0152 0.0166 0.0138
1948 419837 439417 400257 1456210 1528214 1384206 19491 0.0176 0.0192 0.0160
1949 419189 438860 399518 1447850 1520040 1375660 3010 0.021 0.023 0.0190
1950 418171 437978 398364 1436370 1508754 1363986 24750 0.023 0.025 0.021
1951 416894 436871 396917 1423660 1496248 1351072 35301 0.033 0.036 0.030
1952 414375 434653 394097 1401080 1473892 132 40550 0.038 0.042 0.035
1953 410915 431589 390241 1374230 1447290 38206 0.037 0.040 0.034
1954 407376 428448 386304 1350740 1424076 40570 0.040 0.044 0.036
1955 403193 424717 381669 1325850 1399492 43127 0.043 0.048 0.039
1956 398299 420329 376269 1299360 1373348 46951 0.048 0.053 0.044
1957 392429 415031 369827 1270000 1344378 45570 0.048 0.053 0.044
1958 386511 409669 363353 1242940 1317760 50394 0.055 0.060 0.049
1959 379387 403173 355601 1211870 1287192 136548 47394 0.053 0.058 0.048
1960 367532 508934 226130 1184260 1110088 53997 0.062 0.068 0.056
1961 358842 496986 220698 1150640 1077596 57721 0.068 0.075 0.061
1962 348270 482388 214152 1113810 1041902 57256 0.070 0.077 0.063
1963 336847 466557 207137 1077860 1007126 62288 0.079 0.087 0.071
1964 323247 447697 198797 1037100 967556 60146 0.080 0.088 0.071
1965 309582 428722 190442 998587 930199 49336 0.068 0.075 0.061
1966 298869 413749 183989 970845 903525 42713 0.060 0.067 0.054
1967 290625 402179 179071 949393 15759 883027 44116 0.064 0.071 0.057
1968 282844 391336 174352 1535 860459 56043 0.083 0.092 0.074
1969 272394 377026 167762 954942 825206 52074 0.080 0.089 0.072
1970 270528 375492 165564 922503 793839 47557 0.076 0.084 0.068
1971 266222 369956 162488 a 894541 766689 45653 0.075 0.084 0.067
1972 265278 369442 161114 - 868614 741342 50416 0.086 0.096 0.076
1973 261751 365335 158167 73 838065 711081 49412 0.088 0.098 0.078
1974 258704 361900 155508 45381 808857 681905 45684 0.085 0.095 0.075
1975 257389 361407 153371 20314 783928 656700 44119 0.085 0.096 0.075
1976 259022 365080 697426 761334 633518 44064 0.089 0.100 0.077
1977 255705 361143 674978 739340 610616 42252 0.088 0.100 0.077
1978 241156 339780 654074 719098 589050 47235 0.102 0.116 0.089
1979 219339 308677 627509 693423 561595 38201 0.087 0.099 0.075
1980 202625 284391 609481 676441 542521 40968 0.096 0.110 0.082
1981 186839 261879 111799 587959 656121 519797 39962 0.097 0.111 0.083
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Year Recruitment (pups at age 0) Total biomass Landings* Harvest rate
Number High Low Tonnes High Low tonnes Ages 5-30 High Low

1982 176935 248189 105681 566822 636336 497308 32402 0.081 0.094 0.069
1983 175460 246590 104330 552782 623782 481782 37046 0.095 0.110 0.080
1984 165147 232037 98257 532885 605489 460281 35 0.094 0.109 0.078
1985 155023 217893 92153 513628 587916 439340 38 0.106 0.124 0.088
1986 153482 216816 90148 490234 566344 414124 0.088 0.104 0.072
1987 150583 213373 87793 473895 551911 395879 42356 0.125 0.148 0.101
1988 144398 206236 82560 445362 525422 365302 35 0.111 0.134 0.089
1989 146803 211143 82463 423601 505883 341319 302 0.100 0.121 0.078
1990 138411 199383 77439 406453 490975 321931 906 0.103 0.127 0.080
1991 146485 211911 81059 390089 477109 303069 29563 0.107 0.133 0.081
1992 137034 200974 73094 373544 463162 283926 29046 0.110 0.138 0.081
1993 122168 179844 64492 356717 448943 ) 25637 0.102 0.131 0.074
1994 118461 174701 62221 343187 438177 20851 0.087 0.113 0.061
1995 105962 158004 53920 333689 431383 21318 0.090 0.118 0.062
1996 106847 162335 51359 323652 424238 17295 0.075 0.100 0.051
1997 107086 164198 49974 317346 420940 15348 0.068 0.091 0.045
1998 106083 163475 48691 312486 419126 13919 0.062 0.084 0.040
1999 104271 161293 47249 308481 4181659 12385 0.056 0.076 0.035
2000 104904 162258 47550 305589 418351 192827 15891 0.072 0.099 0.045
2001 104265 163917 44613 298820 414726 182914 16693 0.077 0.108 0.046
2002 105999 168267 43731 291183 410375 171991 11170 0.053 0.075 0.031
2003 110748 176842 44654 289246 4, 166600 12247 0.059 0.084 0.033
2004 112643 181235 44051 286266 160018 9366 0.045 0.066 0.025
2005 114572 185102 44042 286268 16 156284 8426 0.041 0.060 0.022
2006 112924 183348 42500 287127 27 153327 4109 0.0200 0.029 0.0105
2007 117170 190476 43864 292562 0374 154750 2929 0.0140 0.021 0.0073
2008 122576 199074 46078 299457 441507 157407 1836 0.0085 0.0125 0.0045
2009 129610 209924 49296 3078 4337 161265 2640 0.0119 0.0175 0.0063
2010 143201 229297 57105 316 467625 164597 1249 1219" 0.0109 0.0161 0.0057
2011 127799 206577 49021 3 479730 167578 580" 1888™"" 0.0107 0.0158 0.0056
2012 128511 207151 49871 a 127 492000 170540 2617 2207 0.0104 0.0154 0.0054
2013 134192 216734 51650 - 504848 173688 333" 2135 0.0102 0.0151 0.0052
2014 133675 215391 51959 48 517696 176800 383" 2085 0.0099 0.0148 0.0050
2015 138188 223192 53184 355467 530879 180055 237 2231 0.0097 0.0145 0.0049
2016 146238 235876 56600 64039 544579 183499 349 2119%** 0.0094 0.0142 0.0047
2017 150114 242482 372728 558434 187022 273 2195 0.0092 0.0139 0.0046
2018 152138" 224908" 381466 572272 190660

dings are assumed to represent catch; since 2010, when the TAC was first reduced by 90% (2010) and then set to zero
(2011 onwards), landings are no longer consi§zred to be representative of catch because of unquantified amounts of discarding. **Landings considered unrepresentative
of catch since 2010. ***Discards are the diffeVence between assumed catch (average landings 2007-2009 = 2468 t are assumed to represent catches since 2010) and
landings. AProvisional values taken from the estimated stock-recruit relationship.
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Table 11 Spurdog in the Northeast Atlantic. Extension of short-term forecasts to the medium- to longer-term (3, 5, 10, and 30
years beyond 2018). Estimates of total biomass relative to the total biomass in 2018 for different future catch
options, assuming that the catch in 2018 is 2468 tonnes (see Table 3 for 2019 and 2020). Point estimates are shown
in the upper third of the table, with corresponding lower and upper values (reflecting 2 standard deviations) given
in the middle and bottom third of the table.

Medium-term projections

MSY approach Zero TAC 2009 Ave. catch 2007-2009
Average catch* 7962 0 1422 24
Point estimates
+ 3 years 1.06 1.08 1.08 1.04
+ 5 years 1.09 1.15 1.13 1.05
+ 10 years 1.18 1.32 1.29 1.10
+ 30 years 1.51 2.16 2.05 1.30
Point estimates -2 standard deviations
+ 3 years 1.03 1.06 1.05 1.01
+ 5 years 1.04 1.11 1.10 1.01
+ 10 years 1.08 1.25 1.22 1.03
+ 30 years 1.20 1.90 1.83 1.76 1.13
Point estimates +2 standard deviations
+ 3 years 1.08 1.11 1.1 1.10 1.06
+ 5 years 1.14 1.19 1.17 1.16 1.09
+ 10 years 1.28 1.39 .36 1.33 1.17
+ 30 years 1.82 2.43 2.16 1.47

* "Average catch" is the average for the projection period 2019-2047.
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