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Preliminary assessments of Faroe Plateau cod

Petur Steingrund, Faroese Fisheries Laboratory

Table 2.2.1.1. Faroe Plateau ( Sub-division Vb1) COD. Nominal catches (tonnes) by countries, 1986-2002, as officially reported to ICES.
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Table 2.2.1.2. Nominal catch (tonnes) of COD in sub-division Vb1 (Faroe Plateau) 1986-2002, as used in the assessment.
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Table 2.2.1.3. Faroe Plateau (sub-division Vb1) COD. The landings of faroese fleets (in percents) of total catch.
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Table 2.2.2.1. Faroe Plateau COD. Catch in numbers at age per fleet in 2002. Numbers are in thousands and the catch is in tonnes, round weight.
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Others include industrial bottom trawlers, longlining for halibut, small gillnetters, pair trawlers 400-699 HP, foreign fleets, and scaling to correct catch.
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Figure 2.2.2.1. Faroe Plateau (sub-division VB1) COD. Catch in numbers.
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Figure 2.2.3.1. Faroe Plateau (sub-division VB1) COD. Mean weight at age 1961-2002.
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Figure 2.2.4.1. Faroe Plateau (sub-division VB1) COD. Proportion mature at age as observed in the spring groundfish survey.
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Figure 2.2.5.1. Faroe Plateau (sub-division VB1) COD. Catch per unit effort in the spring, and summer groundfish survey.
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Figure 2.2.5.2. Faroe Plateau (sub-division VB1) COD. Catch curves from the summer groundfish survey.
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Figure 2.2.5.3. Faroe Plateau (sub-division VB1) COD. Catch curves from the summer groundfish survey.
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Figure 2.2.6.1.1. Faroe Plateau (sub-division VB1) COD. Catch per unit effort for Cuba trawlers and longliners.
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Figure 2.2.6.1.3. Faroe Plateau (sub-division VB1) COD. Catch per unit effort for Cuba trawlers segregated to age classes.
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Figure 2.2.6.1.4. Faroe Plateau (sub-division VB1) COD. Catch per unit effort for longliners segregated to age classes.

Table 2.2.2.2. Faroe Plateau COD. Catch in numbers at age 1961-2002.

       Table  1    Catch numbers at age                              Numbers*10**-3

       YEAR,       1961,    1962,

       AGE

         2,         3093,    4424,

         3,         2686,    2500,

         4,         1331,    1255,

         5,         1066,     855,

         6,          232,     481,

         7,          372,      93,

         8,           78,      94,

         9,           29,      22,

0    TOTALNUM,      8887,    9724,

     TONSLAND,     21598,   20967,

     SOPCOF %,        91,      94,

       Table  1    Catch numbers at age                              Numbers*10**-3

       YEAR,       1963,    1964,    1965,    1966,    1967,    1968,    1969,    1970,    1971,    1972,

       AGE

         2,         4110,    2033,     852,    1337,    1609,    1529,     878,     402,     328,     875,

         3,         3958,    3021,    3230,     970,    2690,    3322,    3106,    1163,     757,    1176,

         4,         1280,    2300,    2564,    2080,     860,    2663,    3300,    2172,     821,     810,

         5,          662,     630,    1416,    1339,    1706,     945,    1538,    1685,    1287,     596,

         6,          284,     350,     363,     606,     847,    1226,     477,     752,    1451,    1021,

         7,          204,     158,     155,     197,     309,     452,     713,     244,     510,     596,

         8,           48,      79,      48,     104,      64,     105,     203,     300,     114,     154,

         9,           30,      41,      63,      33,      27,      11,      92,      44,     179,      25,

0    TOTALNUM,     10576,    8612,    8691,    6666,    8112,   10253,   10307,    6762,    5447,    5253,

     TONSLAND,     22215,   21078,   24212,   20418,   23562,   29930,   32371,   24183,   23010,   18727,

     SOPCOF %,        96,      98,     113,     109,     102,     106,     109,      99,     123,     125,

       Table  1    Catch numbers at age                              Numbers*10**-3

       YEAR,       1973,    1974,    1975,    1976,    1977,    1978,    1979,    1980,    1981,    1982,

       AGE

         2,          723,    2161,    2584,    1497,     425,     555,     575,    1129,     646,    1139,

         3,         3124,    1266,    5689,    4158,    3282,    1219,    1732,    2263,    4137,    1965,

         4,         1590,    1811,    2157,    3799,    6844,    2643,    1673,    1461,    1981,    3073,

         5,          707,     934,    2211,    1380,    3718,    3216,    1601,     895,     947,    1286,

         6,          384,     563,     813,    1427,     788,    1041,    1906,     807,     582,     471,

         7,          312,     452,     295,     617,    1160,     268,     493,     832,     487,     314,

         8,          227,     149,     190,     273,     239,     201,     134,     339,     527,     169,

         9,          120,     141,     118,     120,     134,      66,      87,      42,     123,     254,

0    TOTALNUM,      7187,    7477,   14057,   13271,   16590,    9209,    8201,    7768,    9430,    8671,

     TONSLAND,     22228,   24581,   36775,   39799,   34927,   26585,   23112,   20513,   22963,   21489,

     SOPCOF %,       105,     104,     100,     103,      70,     102,     101,     107,     107,     104,

       Table  1    Catch numbers at age                              Numbers*10**-3

       YEAR,       1983,    1984,    1985,    1986,    1987,    1988,    1989,    1990,    1991,    1992,

       AGE

         2,         2149,    4396,     998,     210,     257,     509,    2237,     243,     192,     205,

         3,         5771,    5234,    9484,    3586,    1362,    2122,    2151,    2849,     451,     455,

         4,         2760,    3487,    3795,    8462,    2611,    1945,    2187,    1481,    2152,     466,

         5,         2746,    1461,    1669,    2373,    3083,    1484,    1121,     852,     622,     911,

         6,         1204,     912,     770,     907,     812,    2178,    1026,     404,     303,     293,

         7,          510,     314,     872,     236,     224,     492,     997,     294,     142,     132,

         8,          157,      82,     309,     147,      68,     168,     220,     291,      93,      53,

         9,          104,      34,      65,      47,      69,      33,      61,      50,      53,      30,

0    TOTALNUM,     15401,   15920,   17962,   15968,    8486,    8931,   10000,    6464,    4008,    2545,

     TONSLAND,     38133,   36979,   39484,   34595,   21391,   23182,   22068,   13487,    8750,    6396,

     SOPCOF %,        99,      99,      97,      97,      98,     102,      98,     101,     109,     108,

       Table  1    Catch numbers at age                              Numbers*10**-3

       YEAR,       1993,    1994,    1995,    1996,    1997,    1998,    1999,    2000,    2001,    2002,

       AGE

         2,          120,     573,    2615,     351,     200,     455,    1288,    2230,    4082,    2171,

         3,          802,     788,    2716,    5164,    1278,     745,    1080,    2812,    3923,    7605,

         4,          603,    1062,    2008,    4608,    6710,    1558,     869,     834,    2192,    3521,

         5,          222,     532,    1012,    1542,    3731,    5140,    1204,     455,     383,    1745,

         6,          329,     125,     465,    1526,     657,    1529,    2420,     719,     382,     491,

         7,           96,     176,     118,     596,     639,     159,     477,     863,     750,     556,

         8,           33,      39,     175,     147,     170,     118,      65,     111,     455,     431,

         9,           22,      23,      44,     347,      51,      28,      19,       8,      38,     303,

0    TOTALNUM,      2227,    3318,    9153,   14281,   13436,    9732,    7422,    8032,   12205,   16823,

     TONSLAND,      6107,    9046,   23045,   40422,   34304,   24005,   19906,   22433,   29409,   40159,

     SOPCOF %,       107,     103,     103,     100,     104,     104,     102,     104,     101,     100,

Table 2.2.3.1. Faroe Plateau (sub-divisionVb1) COD. Catch weight at age 1961-2002.

       Table  2    Catch weights at age (kg)                                

       YEAR,       1961,    1962,

       AGE

         2,       1.0800,  1.0000,

         3,       2.2200,  2.2700,

         4,       3.4500,  3.3500,

         5,       4.6900,  4.5800,

         6,       5.5200,  4.9300,

         7,       7.0900,  9.0800,

         8,       9.9100,  6.5900,

         9,       8.0300,  6.6600,

0    SOPCOFAC,     .9068,   .9444,

       Table  2    Catch weights at age (kg)                                

       YEAR,       1963,    1964,    1965,    1966,    1967,    1968,    1969,    1970,    1971,    1972,

       AGE

         2,       1.0400,   .9700,   .9200,   .9800,   .9600,   .8800,  1.0900,   .9600,   .8100,   .6600,

         3,       1.9400,  1.8300,  1.4500,  1.7700,  1.9300,  1.7200,  1.8000,  2.2300,  1.8000,  1.6100,

         4,       3.5100,  3.1500,  2.5700,  2.7500,  3.1300,  3.0700,  2.8500,  2.6900,  2.9800,  2.5800,

         5,       4.6000,  4.3300,  3.7800,  3.5100,  4.0400,  4.1200,  3.6700,  3.9400,  3.5800,  3.2600,

         6,       5.5000,  6.0800,  5.6900,  4.8000,  4.7800,  4.6500,  4.8900,  5.1400,  3.9400,  4.2900,

         7,       6.7800,  7.0000,  7.3100,  6.3200,  6.2500,  5.5000,  5.0500,  6.4600,  4.8700,  4.9500,

         8,       8.7100,  6.2500,  7.9300,  7.5100,  7.0000,  7.6700,  7.4100, 10.3100,  6.4800,  6.4800,

         9,      11.7200,  6.1900,  8.0900, 10.3400, 11.0100, 10.9500,  8.6600,  7.3900,  6.3700,  6.9000,

0    SOPCOFAC,     .9573,   .9824,  1.1262,  1.0905,  1.0224,  1.0598,  1.0851,   .9943,  1.2264,  1.2481,

       Table  2    Catch weights at age (kg)                                

       YEAR,       1973,    1974,    1975,    1976,    1977,    1978,    1979,    1980,    1981,    1982,

       AGE

         2,       1.1100,  1.0800,   .7900,   .9400,   .8700,  1.1120,   .8970,   .9270,  1.0800,  1.2300,

         3,       2.0000,  2.2200,  1.7900,  1.7200,  1.7900,  1.3850,  1.6820,  1.4320,  1.4700,  1.4130,

         4,       3.4100,  3.4400,  2.9800,  2.8400,  2.5300,  2.1400,  2.2110,  2.2200,  2.1800,  2.1380,

         5,       3.8900,  4.8000,  4.2600,  3.7000,  3.6800,  3.1250,  3.0520,  3.1050,  3.2100,  3.1070,

         6,       5.1000,  5.1800,  5.4600,  5.2600,  4.6500,  4.3630,  3.6420,  3.5390,  3.7000,  4.0120,

         7,       5.1000,  5.8800,  6.2500,  6.4300,  5.3400,  5.9270,  4.7190,  4.3920,  4.2400,  5.4420,

         8,       6.1200,  6.1400,  7.5100,  6.3900,  6.2300,  6.3480,  7.2720,  6.1000,  4.4300,  5.5630,

         9,       8.6600,  8.6300,  7.3900,  8.5500,  8.3800,  8.7150,  8.3680,  7.6030,  6.6900,  5.2160,

0    SOPCOFAC,    1.0485,  1.0432,  1.0033,  1.0285,   .7026,  1.0228,  1.0055,  1.0680,  1.0674,  1.0428,

       Table  2    Catch weights at age (kg)                                

       YEAR,       1983,    1984,    1985,    1986,    1987,    1988,    1989,    1990,    1991,    1992,

       AGE

         2,       1.3380,  1.1950,   .9050,  1.0990,  1.0930,  1.0610,  1.0100,   .9450,   .7790,   .9890,

         3,       1.9500,  1.8880,  1.6580,  1.4590,  1.5170,  1.7490,  1.5970,  1.3000,  1.2710,  1.3640,

         4,       2.4030,  2.9800,  2.6260,  2.0460,  2.1600,  2.3000,  2.2000,  1.9590,  1.5700,  1.7790,

         5,       3.1070,  3.6790,  3.4000,  2.9360,  2.7660,  2.9140,  2.9340,  2.5310,  2.5240,  2.3120,

         6,       4.1100,  4.4700,  3.7520,  3.7860,  3.9080,  3.1090,  3.4680,  3.2730,  3.1850,  3.4770,

         7,       5.0200,  5.4880,  4.2200,  4.6990,  5.4610,  3.9760,  3.7500,  4.6520,  4.0860,  4.5450,

         8,       5.6010,  6.4660,  4.7390,  5.8930,  6.3410,  4.8960,  4.6820,  4.7580,  5.6560,  6.2750,

         9,       8.0130,  6.6280,  6.5110,  9.7000,  8.5090,  7.0870,  6.1400,  6.7040,  5.9730,  7.6190,

0    SOPCOFAC,     .9901,   .9872,   .9695,   .9715,   .9755,  1.0153,   .9810,  1.0064,  1.0857,  1.0770,

       Table  2    Catch weights at age (kg)                                

       YEAR,       1993,    1994,    1995,    1996,    1997,    1998,    1999,    2000,    2001,    2002,

       AGE

         2,       1.1550,  1.1940,  1.2180,  1.0160,   .9010,  1.0040,  1.0500,  1.4160,  1.1640,  1.0170,

         3,       1.7040,  1.8430,  1.9860,  1.7370,  1.3410,  1.4170,  1.5860,  2.1700,  2.0760,  1.7680,

         4,       2.4210,  2.6130,  2.6220,  2.7450,  1.9580,  1.8020,  2.3500,  3.1870,  3.0530,  2.8050,

         5,       3.1320,  3.6540,  3.9250,  3.8000,  3.0120,  2.2800,  2.7740,  3.7950,  3.9760,  3.5290,

         6,       3.7230,  4.5840,  5.1800,  4.4550,  4.1580,  3.4780,  3.2140,  4.0480,  4.3940,  4.0950,

         7,       4.9710,  4.9760,  6.0790,  4.9780,  4.4910,  5.4330,  5.4960,  4.5770,  4.8710,  4.4750,

         8,       6.1590,  7.1460,  6.2410,  5.2700,  5.3120,  5.8510,  8.2760,  8.1820,  5.5630,  4.6500,

         9,       7.6140,  8.5640,  7.7820,  5.5930,  6.1720,  7.9700,  9.1290, 11.8950,  7.2770,  6.2440,

0    SOPCOFAC,    1.0652,  1.0303,  1.0299,  1.0026,  1.0367,  1.0376,  1.0178,  1.0430,  1.0054,  1.0019,

Table 2.2.4.1. Faroe Plateau (sub-division Vb1) COD. Proportion mature at age 1983-2002. From 1961‑1982 the average from 1983-1996 is used (based on uncorrected data). Data from 1994-2002 are based on the corrected spring series.

       Table  5    Proportion mature at age                                 

       YEAR,       1973,    1974,    1975,    1976,    1977,    1978,    1979,    1980,    1981,    1982,

       AGE

         2,        .1700,   .1700,   .1700,   .1700,   .1700,   .1700,   .1700,   .1700,   .1700,   .1700,

         3,        .6400,   .6400,   .6400,   .6400,   .6400,   .6400,   .6400,   .6400,   .6400,   .6400,

         4,        .8700,   .8700,   .8700,   .8700,   .8700,   .8700,   .8700,   .8700,   .8700,   .8700,

         5,        .9500,   .9500,   .9500,   .9500,   .9500,   .9500,   .9500,   .9500,   .9500,   .9500,

         6,       1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,

         7,       1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,

         8,       1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,

         9,       1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,

       Table  5    Proportion mature at age                                 

       YEAR,       1983,    1984,    1985,    1986,    1987,    1988,    1989,    1990,    1991,    1992,

       AGE

         2,        .0300,   .0700,   .0000,   .0000,   .0000,   .0600,   .0500,   .0000,   .0000,   .0600,

         3,        .7100,   .9600,   .5000,   .3800,   .6700,   .7200,   .5400,   .6800,   .7200,   .5000,

         4,        .9300,   .9800,   .9600,   .9300,   .9100,   .9000,   .9800,   .9000,   .8600,   .8200,

         5,        .9400,   .9700,   .9600,  1.0000,  1.0000,   .9700,  1.0000,   .9900,  1.0000,   .9800,

         6,       1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,   .9600,  1.0000,  1.0000,

         7,       1.0000,  1.0000,  1.0000,   .9600,  1.0000,  1.0000,  1.0000,   .9800,  1.0000,  1.0000,

         8,       1.0000,  1.0000,  1.0000,   .9400,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,

         9,       1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,

       Table  5    Proportion mature at age                                 

       YEAR,       1993,    1994,    1995,    1996,    1997,    1998,    1999,    2000,    2001,    2002,

       AGE

         2,        .0300,   .0500,   .0900,   .0400,   .0000,   .0000,   .0200,   .0200,   .0700,   .0400,

         3,        .7300,   .3300,   .3500,   .4300,   .6400,   .6200,   .4300,   .3900,   .4700,   .3700,

         4,        .7800,   .8800,   .3300,   .7400,   .9100,   .9000,   .8800,   .6900,   .8600,   .7600,

         5,        .9100,   .9600,   .6600,   .8500,   .9700,   .9900,   .9800,   .9200,   .9400,   .9700,

         6,        .9900,  1.0000,   .9700,   .9400,  1.0000,   .9900,  1.0000,   .9900,  1.0000,   .9300,

         7,       1.0000,   .9600,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,   .9700,

         8,       1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,

         9,       1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,  1.0000,

XSA run 1: Tuned with the summer survey (same as last year):

Lowestoft VPA Version 3.1 

   29/04/2003  10:44   

 Extended Survivors Analysis

 COD FAROE PLATEAU (ICES SUBDIVISION Vb1)                 COD_IND_su             

 CPUE data from file SU.TXT                                                                          

 Catch data for  42 years. 1961 to 2002. Ages  2 to   9.

      Fleet,            First, Last, First, Last, Alpha,  Beta

                    ,    year, year,  age ,  age

 SUMMER SURVEY       ,   1996, 2002,   2,     8,   .600,   .700

 Time series weights : 

      Tapered time weighting not applied

 Catchability analysis :

      Catchability independent of stock size for all ages 

      Catchability independent of age for ages >=    6

 Terminal population estimation :

      Survivor estimates shrunk towards the mean F

      of the final   5 years or the   5 oldest ages.

      S.E. of the mean to which the estimates  are shrunk =   2.000

      Minimum standard error for population

      estimates derived from each fleet =    .300

      Prior weighting not applied

 Tuning converged after   38 iterations

1

 Regression weights 

       , 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000

 Fishing mortalities

    Age,  1996,  1997,  1998,  1999,  2000,  2001,  2002

      2,  .030,  .034,  .079,  .104,  .120,  .095,  .066

      3,  .187,  .146,  .174,  .273,  .344,  .319,  .258

      4,  .447,  .394,  .266,  .315,  .351,  .497,  .530

      5,  .781,  .816,  .602,  .339,  .271,  .269,  .981

      6,  .887,  .958,  .998,  .643,  .348,  .384,  .662

      7, 1.132, 1.309,  .645, 1.057,  .500,  .757, 1.779

      8,  .860, 1.317,  .940,  .602,  .764,  .541, 1.583

      9,  .830,  .863,  .797,  .366,  .132,  .653,  .875

1

 XSA population numbers (Thousands)

                                AGE

 YEAR ,           2,            3,            4,            5,            6,            7,            8,            9,     

 1996 ,    1.31E+04, 3.35E+04, 1.41E+04, 3.14E+03, 2.87E+03, 9.72E+02, 2.82E+02, 6.80E+02,

 1997 ,    6.52E+03, 1.04E+04, 2.28E+04, 7.39E+03, 1.18E+03, 9.68E+02, 2.57E+02, 9.75E+01,

 1998 ,    6.60E+03, 5.16E+03, 7.38E+03, 1.26E+04, 2.68E+03, 3.70E+02, 2.14E+02, 5.63E+01,

 1999 ,    1.45E+04, 4.99E+03, 3.55E+03, 4.63E+03, 5.64E+03, 8.08E+02, 1.59E+02, 6.84E+01,

 2000 ,    2.19E+04, 1.07E+04, 3.11E+03, 2.12E+03, 2.70E+03, 2.42E+03, 2.30E+02, 7.13E+01,

 2001 ,    4.96E+04, 1.59E+04, 6.19E+03, 1.79E+03, 1.33E+03, 1.56E+03, 1.20E+03, 8.76E+01,

 2002 ,    3.74E+04, 3.69E+04, 9.46E+03, 3.08E+03, 1.12E+03, 7.39E+02, 5.99E+02, 5.74E+02,

 Estimated population abundance at 1st Jan 2003

    ,     0.00E+00, 2.86E+04, 2.33E+04, 4.56E+03, 9.47E+02, 4.74E+02, 1.02E+02, 1.01E+02,

 Taper weighted geometric mean of the VPA populations: 

    ,     1.57E+04, 1.14E+04, 6.88E+03, 3.70E+03, 1.83E+03, 8.57E+02, 3.58E+02, 1.51E+02,

 Standard error of the weighted Log(VPA populations) :

    ,        .5850,    .5650,    .5357,    .5357,    .5591,    .5757,    .6330,    .7642,

1

 Log catchability residuals.

 Fleet : SUMMER SURVEY       

  Age  ,  1996,  1997,  1998,  1999,  2000,  2001,  2002

     2 ,   .02,   .34,   .27,  -.83,   .05,   .14,   .01

     3 ,   .16,   .07,  -.42,   .52,  -.31,   .06,  -.08

     4 ,   .24,   .22,  -.48,  -.06,  -.02,   .17,  -.07

     5 ,   .78,   .06,   .18,  -.53,  -.66,  -.19,   .36

     6 ,   .33,  -.10,   .80,   .11,  -.44,  -.27,  -.45

     7 ,   .52,   .08,  -.35,   .70,   .12,   .00,   .17

     8 ,   .02,  -.12,   .03,   .14,  -.21,  -.06,   .05

 Mean log catchability and standard error of ages with catchability

 independent of year class strength and constant w.r.t. time

    Age ,         2,         3,         4,         5,         6,         7,         8

 Mean Log q,   -7.9303,   -6.8790,   -6.4181,   -6.2335,   -6.3328,   -6.3328,   -6.3328,

 S.E(Log q),     .3869,     .3106,     .2477,     .5046,     .4547,     .3945,     .1192,

 Regression statistics :

 Ages with q independent of year class strength and constant w.r.t. time.

 Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e,  Mean Q

  2,    1.08,    -.348,      7.78,     .78,      7,     .45,   -7.93,

  3,    1.00,     .028,      6.89,     .87,      7,     .34,   -6.88,

  4,     .88,     .942,      6.72,     .93,      7,     .22,   -6.42,

  5,     .86,     .506,      6.52,     .73,      7,     .46,   -6.23,

  6,     .74,    1.188,      6.68,     .80,      7,     .32,   -6.33,

  7,     .88,     .513,      6.24,     .80,      7,     .33,   -6.16,

  8,    1.02,    -.294,      6.37,     .97,      7,     .13,   -6.35,

1

 Terminal year survivor and F summaries :

 Age  2   Catchability constant w.r.t. time and dependent on age

 Year class = 2000

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SUMMER SURVEY       ,     28989.,   .414,       .000,    .00,   1,  .956,     .066

   F shrinkage mean  ,     21684.,   2.00,,,,                        .044,     .087

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

     28624.,       .41,      .06,    2,    .150,   .066

 Age  3   Catchability constant w.r.t. time and dependent on age

 Year class = 1999

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SUMMER SURVEY       ,     23313.,   .259,       .105,    .41,   2,  .978,     .259

   F shrinkage mean  ,     23967.,   2.00,,,,                        .022,     .252

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

     23328.,       .26,      .07,    3,    .286,   .258

1

 Age  4   Catchability constant w.r.t. time and dependent on age

 Year class = 1998

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SUMMER SURVEY       ,      4518.,   .199,       .043,    .22,   3,  .981,     .534

   F shrinkage mean  ,      7185.,   2.00,,,,                        .019,     .367

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

      4558.,       .20,      .05,    4,    .257,   .530

 Age  5   Catchability constant w.r.t. time and dependent on age

 Year class = 1997

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SUMMER SURVEY       ,       907.,   .194,       .228,   1.17,   4,  .961,    1.008

   F shrinkage mean  ,      2684.,   2.00,,,,                        .039,     .463

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       947.,       .20,      .22,    5,   1.093,   .981

1

 Age  6   Catchability constant w.r.t. time and dependent on age

 Year class = 1996

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SUMMER SURVEY       ,       474.,   .183,       .167,    .91,   5,  .975,     .661

   F shrinkage mean  ,       463.,   2.00,,,,                        .025,     .673

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       474.,       .19,      .15,    6,    .796,   .662

 Age  7   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1995

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SUMMER SURVEY       ,        93.,   .177,       .133,    .75,   6,  .928,    1.861

   F shrinkage mean  ,       367.,   2.00,,,,                        .072,     .863

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       102.,       .22,      .19,    7,    .873,  1.779

1

 Age  8   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1994

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SUMMER SURVEY       ,        94.,   .183,       .086,    .47,   7,  .943,    1.635

   F shrinkage mean  ,       296.,   2.00,,,,                        .057,     .841

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       101.,       .21,      .13,    8,    .623,  1.583

 Age  9   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1993

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SUMMER SURVEY       ,       200.,   .200,       .047,    .23,   6,  .948,     .863

   F shrinkage mean  ,       133.,   2.00,,,,                        .052,    1.120

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       196.,       .22,      .06,    7,    .261,   .875

XSA run 2: Tuned with the spring survey (pre stratified):

Lowestoft VPA Version 3.1 

   29/04/2003  19:25   

 Extended Survivors Analysis

 COD FAROE PLATEAU (ICES SUBDIVISION Vb1)                 COD_IND_SPraw          

 CPUE data from file SPraw.TXT                                                                       

 Catch data for  42 years. 1961 to 2002. Ages  2 to   9.

      Fleet,            First, Last, First, Last, Alpha,  Beta

                    ,    year, year,  age ,  age

 SPRING SURVEY (shift,   1993, 2002,   1,     7,   .900,  1.000

 Time series weights : 

      Tapered time weighting not applied

 Catchability analysis :

      Catchability independent of stock size for all ages 

      Catchability independent of age for ages >=    6

 Terminal population estimation :

      Survivor estimates shrunk towards the mean F

      of the final   5 years or the   5 oldest ages.

      S.E. of the mean to which the estimates  are shrunk =   2.000

      Minimum standard error for population

      estimates derived from each fleet =    .300

      Prior weighting not applied

 Tuning converged after   47 iterations

1

 Regression weights 

       , 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000

 Fishing mortalities

    Age,  1993,  1994,  1995,  1996,  1997,  1998,  1999,  2000,  2001,  2002

      2,  .012,  .025,  .069,  .029,  .033,  .084,  .093,  .116,  .121,  .173

      3,  .102,  .105,  .160,  .189,  .139,  .166,  .293,  .303,  .308,  .345

      4,  .186,  .191,  .422,  .447,  .399,  .250,  .298,  .388,  .410,  .502

      5,  .246,  .249,  .281,  .679,  .815,  .615,  .313,  .251,  .309,  .680

      6,  .200,  .213,  .360,  .908,  .704,  .995,  .670,  .311,  .346,  .838

      7,  .483,  .157,  .319, 1.134, 1.414,  .360, 1.050,  .538,  .626, 1.324

      8,  .221,  .368,  .231,  .849, 1.327, 1.210,  .244,  .751,  .613,  .945

      9,  .269,  .237,  .952,  .990,  .837,  .814,  .621,  .042,  .630, 1.167

1

 XSA population numbers (Thousands)

                                AGE

 YEAR ,           2,            3,            4,            5,            6,            7,            8,            9,     

 1993 ,    1.08E+04, 9.14E+03, 3.92E+03, 1.13E+03, 2.00E+03, 2.77E+02, 1.84E+02, 1.03E+02,

 1994 ,    2.54E+04, 8.74E+03, 6.76E+03, 2.66E+03, 7.21E+02, 1.34E+03, 1.40E+02, 1.21E+02,

 1995 ,    4.35E+04, 2.03E+04, 6.44E+03, 4.57E+03, 1.70E+03, 4.77E+02, 9.39E+02, 7.92E+01,

 1996 ,    1.37E+04, 3.32E+04, 1.41E+04, 3.46E+03, 2.83E+03, 9.71E+02, 2.84E+02, 6.10E+02,

 1997 ,    6.79E+03, 1.09E+04, 2.25E+04, 7.40E+03, 1.44E+03, 9.33E+02, 2.56E+02, 9.94E+01,

 1998 ,    6.24E+03, 5.38E+03, 7.78E+03, 1.24E+04, 2.68E+03, 5.82E+02, 1.86E+02, 5.56E+01,

 1999 ,    1.60E+04, 4.69E+03, 3.73E+03, 4.96E+03, 5.48E+03, 8.11E+02, 3.32E+02, 4.54E+01,

 2000 ,    2.25E+04, 1.19E+04, 2.87E+03, 2.27E+03, 2.97E+03, 2.29E+03, 2.32E+02, 2.13E+02,

 2001 ,    3.97E+04, 1.64E+04, 7.20E+03, 1.59E+03, 1.44E+03, 1.78E+03, 1.10E+03, 8.98E+01,

 2002 ,    1.51E+04, 2.88E+04, 9.85E+03, 3.91E+03, 9.57E+02, 8.37E+02, 7.79E+02, 4.86E+02,

 Estimated population abundance at 1st Jan 2003

    ,     0.00E+00, 1.04E+04, 1.67E+04, 4.88E+03, 1.62E+03, 3.39E+02, 1.82E+02, 2.48E+02,

 Taper weighted geometric mean of the VPA populations: 

    ,     1.53E+04, 1.14E+04, 6.90E+03, 3.70E+03, 1.82E+03, 8.56E+02, 3.55E+02, 1.47E+02,

 Standard error of the weighted Log(VPA populations) :

    ,        .5592,    .5549,    .5395,    .5429,    .5703,    .5844,    .6439,    .7689,

1

 Log catchability residuals.

 Fleet : SPRING SURVEY (shift

  Age  ,  1993,  1994,  1995,  1996,  1997,  1998,  1999,  2000,  2001,  2002

     2 , -1.11, -1.32,  -.08,  -.35,   .39,  2.47,  -.42,   .57,   .10,  -.25

     3 , -1.00,  -.57,   .01,  -.54,   .26,  2.32,  -.52,   .26,  -.01,  -.20

     4 ,  -.82,  -.40,   .59,  -.44,   .23,  2.00, -1.02,   .19,   .05,  -.39

     5 ,  -.78,   .46,   .44,  -.76,   .32,  2.09, -1.33,  -.07,  -.09,  -.26

     6 , -1.00,   .70,   .50,  -.58,  -.73,  2.25,  -.46,   .34,  -.19,  -.83

     7 ,  -.90,   .20,   .13,  -.69,  -.44,   .78,  -.76,  -.64,  -.31,  -.44

 Mean log catchability and standard error of ages with catchability

 independent of year class strength and constant w.r.t. time

    Age ,         2,         3,         4,         5,         6,         7

 Mean Log q,   -6.4403,   -5.3378,   -5.1006,   -5.0136,   -5.1856,   -5.1856,

 S.E(Log q),    1.0515,     .9100,     .8591,     .9369,     .9855,     .6160,

 Regression statistics :

 Ages with q independent of year class strength and constant w.r.t. time.

 Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e,  Mean Q

  2,    2.86,   -1.268,       .37,     .06,     10,    2.91,   -6.44,

  3,    1.76,    -.925,      2.24,     .16,     10,    1.61,   -5.34,

  4,     .79,     .565,      5.90,     .47,     10,     .70,   -5.10,

  5,     .57,    1.937,      6.36,     .72,     10,     .47,   -5.01,

  6,     .93,     .133,      5.36,     .30,     10,     .97,   -5.19,

  7,    1.04,    -.137,      5.44,     .57,     10,     .58,   -5.49,

1

 Terminal year survivor and F summaries :

 Age  2   Catchability constant w.r.t. time and dependent on age

 Year class = 2000

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SPRING SURVEY (shift,      8079.,  1.103,       .000,    .00,   1,  .735,     .218

   F shrinkage mean  ,     20911.,   2.00,,,,                        .265,     .090

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

     10400.,       .97,      .49,    2,    .506,   .173

 Age  3   Catchability constant w.r.t. time and dependent on age

 Year class = 1999

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SPRING SURVEY (shift,     15425.,   .723,       .144,    .20,   2,  .838,     .369

   F shrinkage mean  ,     25025.,   2.00,,,,                        .162,     .243

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

     16683.,       .69,      .17,    3,    .242,   .345

1

 Age  4   Catchability constant w.r.t. time and dependent on age

 Year class = 1998

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SPRING SURVEY (shift,      4551.,   .573,       .261,    .46,   3,  .862,     .531

   F shrinkage mean  ,      7567.,   2.00,,,,                        .138,     .351

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

      4882.,       .57,      .23,    4,    .399,   .502

 Age  5   Catchability constant w.r.t. time and dependent on age

 Year class = 1997

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SPRING SURVEY (shift,      1482.,   .513,       .135,    .26,   4,  .848,     .725

   F shrinkage mean  ,      2675.,   2.00,,,,                        .152,     .464

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

      1621.,       .53,      .16,    5,    .297,   .680

1

 Age  6   Catchability constant w.r.t. time and dependent on age

 Year class = 1996

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SPRING SURVEY (shift,       311.,   .477,       .455,    .95,   5,  .838,     .887

   F shrinkage mean  ,       528.,   2.00,,,,                        .162,     .611

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       339.,       .51,      .38,    6,    .747,   .838

 Age  7   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1995

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SPRING SURVEY (shift,       156.,   .397,       .353,    .89,   6,  .836,    1.442

   F shrinkage mean  ,       406.,   2.00,,,,                        .164,     .806

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       182.,       .47,      .33,    7,    .718,  1.324

1

 Age  8   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1994

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SPRING SURVEY (shift,       237.,   .395,       .375,    .95,   6,  .801,     .973

   F shrinkage mean  ,       298.,   2.00,,,,                        .199,     .837

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       248.,       .51,      .31,    7,    .607,   .945

 Age  9   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1993

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 SPRING SURVEY (shift,        89.,   .456,       .330,    .72,   6,  .592,    1.402

   F shrinkage mean  ,       199.,   2.00,,,,                        .408,     .867

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       124.,       .86,      .31,    7,    .362,  1.167

XSA run 3: Tuned with commercial longliners.

Lowestoft VPA Version 3.1 

   29/04/2003  11:31   

 Extended Survivors Analysis

 COD FAROE PLATEAU (ICES SUBDIVISION Vb1)                 COD_IND_LL             

 CPUE data from file LL.TXT                                                                          

 Catch data for  42 years. 1961 to 2002. Ages  2 to   9.

      Fleet,            First, Last, First, Last, Alpha,  Beta

                    ,    year, year,  age ,  age

 LONGLINERS          ,   1986, 2002,   3,     6,   .400,  1.000

 Time series weights : 

      Tapered time weighting applied

      Power =    3 over  20 years

 Catchability analysis :

      Catchability independent of stock size for all ages 

      Catchability independent of age for ages >=    6

 Terminal population estimation :

      Survivor estimates shrunk towards the mean F

      of the final   5 years or the   5 oldest ages.

      S.E. of the mean to which the estimates  are shrunk =   2.000

      Minimum standard error for population

      estimates derived from each fleet =    .300

      Prior weighting not applied

 Tuning had not converged after   40 iterations

 Total absolute residual between iterations

 39 and  40 =     .02690

 Final year F values

 Age         ,      2,      3,      4,      5,      6,      7,      8,      9

 Iteration 39,  .0805,  .2159,  .4243,  .6259,  .9961, 2.0758, 1.7482, 1.1418

 Iteration 40,  .0804,  .2155,  .4233,  .6234,  .9910, 2.0716, 1.7432, 1.1329

1

 Regression weights 

       ,  .751,  .820,  .877,  .921,  .954,  .976,  .990,  .997, 1.000, 1.000

 Fishing mortalities

    Age,  1993,  1994,  1995,  1996,  1997,  1998,  1999,  2000,  2001,  2002

      2,  .010,  .024,  .069,  .030,  .035,  .087,  .091,  .106,  .082,  .080

      3,  .101,  .088,  .154,  .188,  .147,  .177,  .306,  .292,  .274,  .216

      4,  .182,  .189,  .339,  .423,  .399,  .268,  .322,  .413,  .390,  .423

      5,  .232,  .243,  .277,  .476,  .734,  .614,  .342,  .279,  .338,  .623

      6,  .139,  .198,  .347,  .885,  .382,  .782,  .668,  .354,  .400,  .991

      7,  .146,  .103,  .291, 1.049, 1.301,  .148,  .601,  .534,  .777, 2.072

      8,  .074,  .081,  .141,  .721, 1.038,  .923,  .083,  .267,  .606, 1.743

      9,  .125,  .067,  .124,  .456,  .593,  .457,  .354,  .013,  .137, 1.133

1

 XSA population numbers (Thousands)

                                AGE

 YEAR ,           2,            3,            4,            5,            6,            7,            8,            9,     

 1993 ,    1.27E+04, 9.22E+03, 4.00E+03, 1.18E+03, 2.80E+03, 7.83E+02, 5.13E+02, 2.07E+02,

 1994 ,    2.63E+04, 1.03E+04, 6.82E+03, 2.73E+03, 7.69E+02, 1.99E+03, 5.54E+02, 3.90E+02,

 1995 ,    4.35E+04, 2.11E+04, 7.71E+03, 4.63E+03, 1.75E+03, 5.17E+02, 1.47E+03, 4.18E+02,

 1996 ,    1.30E+04, 3.32E+04, 1.48E+04, 4.50E+03, 2.87E+03, 1.01E+03, 3.16E+02, 1.05E+03,

 1997 ,    6.43E+03, 1.04E+04, 2.25E+04, 7.93E+03, 2.29E+03, 9.71E+02, 2.91E+02, 1.26E+02,

 1998 ,    6.03E+03, 5.08E+03, 7.33E+03, 1.24E+04, 3.12E+03, 1.28E+03, 2.16E+02, 8.44E+01,

 1999 ,    1.64E+04, 4.52E+03, 3.49E+03, 4.59E+03, 5.49E+03, 1.17E+03, 9.03E+02, 7.04E+01,

 2000 ,    2.46E+04, 1.23E+04, 2.73E+03, 2.07E+03, 2.67E+03, 2.30E+03, 5.24E+02, 6.80E+02,

 2001 ,    5.75E+04, 1.81E+04, 7.50E+03, 1.48E+03, 1.28E+03, 1.53E+03, 1.11E+03, 3.29E+02,

 2002 ,    3.11E+04, 4.34E+04, 1.13E+04, 4.16E+03, 8.63E+02, 7.03E+02, 5.77E+02, 4.94E+02,

 Estimated population abundance at 1st Jan 2003

    ,     0.00E+00, 2.35E+04, 2.87E+04, 6.06E+03, 1.83E+03, 2.64E+02, 7.28E+01, 8.32E+01,

 Taper weighted geometric mean of the VPA populations: 

    ,     1.59E+04, 1.13E+04, 6.66E+03, 3.63E+03, 1.94E+03, 1.04E+03, 4.95E+02, 2.39E+02,

 Standard error of the weighted Log(VPA populations) :

    ,        .7823,    .7705,    .6734,    .6586,    .5852,    .4705,    .5850,    .8564,

1

 Log catchability residuals.

 Fleet : LONGLINERS          

  Age  ,  1986,  1987,  1988,  1989,  1990,  1991,  1992

     3 ,  -.41, -1.73,   .26,   .53,   .14,  -.04,  -.36

     4 ,  -.04,  -.29,   .36,   .43,   .13,   .34,   .24

     5 ,   .30,  -.06,   .33,   .42,   .18,   .29,  -.20

     6 ,   .44,   .34,   .28,   .59,   .24,  -.19,  -.27

  Age  ,  1993,  1994,  1995,  1996,  1997,  1998,  1999,  2000,  2001,  2002

     3 ,   .19,   .50,   .02,  -.13,  -.54,  -.09,   .29,   .19,  -.03,   .01

     4 ,   .51,  -.25,   .06,   .28,   .25,  -.41,  -.28,  -.42,  -.26,   .01

     5 ,   .48,   .01,  -.07,   .37,   .85,   .40,  -.65, -1.20,  -.75,   .32

     6 ,  -.23,  -.33,   .06,  1.04,  -.01,   .42,  -.22, -1.11,  -.66,   .77

 Mean log catchability and standard error of ages with catchability

 independent of year class strength and constant w.r.t. time

    Age ,         3,         4,         5,         6

 Mean Log q,  -14.3143,  -13.7702,  -13.5560,  -13.1769,

 S.E(Log q),     .3661,     .3179,     .5933,     .5944,

 Regression statistics :

 Ages with q independent of year class strength and constant w.r.t. time.

 Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e,  Mean Q

  3,    1.01,    -.087,     14.38,     .81,     17,     .39,  -14.31,

  4,     .91,     .720,     13.30,     .85,     17,     .29,  -13.77,

  5,     .72,    1.483,     12.08,     .74,     17,     .41,  -13.56,

  6,    1.01,    -.039,     13.25,     .49,     17,     .63,  -13.18,

1

 Terminal year survivor and F summaries :

 Age  2   Catchability constant w.r.t. time and dependent on age

 Year class = 2000

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 LONGLINERS          ,         1.,   .000,       .000,    .00,   0,  .000,     .000

   F shrinkage mean  ,     23499.,   2.00,,,,                       1.000,     .080

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

     23499.,      2.00,      .00,    1,    .000,   .080

 Age  3   Catchability constant w.r.t. time and dependent on age

 Year class = 1999

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 LONGLINERS          ,     28826.,   .381,       .000,    .00,   1,  .957,     .214

   F shrinkage mean  ,     25333.,   2.00,,,,                        .043,     .240

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

     28666.,       .37,      .03,    2,    .072,   .216

1

 Age  4   Catchability constant w.r.t. time and dependent on age

 Year class = 1998

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 LONGLINERS          ,      6031.,   .252,       .022,    .09,   2,  .974,     .424

   F shrinkage mean  ,      7336.,   2.00,,,,                        .026,     .361

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

      6061.,       .25,      .03,    3,    .109,   .423

 Age  5   Catchability constant w.r.t. time and dependent on age

 Year class = 1997

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 LONGLINERS          ,      1808.,   .238,       .180,    .76,   3,  .963,     .628

   F shrinkage mean  ,      2669.,   2.00,,,,                        .037,     .465

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

      1834.,       .24,      .15,    4,    .625,   .623

1

 Age  6   Catchability constant w.r.t. time and dependent on age

 Year class = 1996

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 LONGLINERS          ,       250.,   .234,       .324,   1.39,   4,  .943,    1.021

   F shrinkage mean  ,       650.,   2.00,,,,                        .057,     .521

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       264.,       .25,      .30,    5,   1.191,   .991

 Age  7   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1995

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 LONGLINERS          ,        46.,   .227,       .216,    .95,   4,  .810,    2.480

   F shrinkage mean  ,       518.,   2.00,,,,                        .190,     .678

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

        73.,       .42,      .55,    5,   1.312,  2.072

1

 Age  8   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1994

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 LONGLINERS          ,        44.,   .228,       .151,    .66,   4,  .737,    2.285

   F shrinkage mean  ,       487.,   2.00,,,,                        .263,     .588

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

        83.,       .55,      .63,    5,   1.132,  1.743

 Age  9   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1993

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 LONGLINERS          ,       138.,   .249,       .141,    .57,   4,  .656,    1.093

   F shrinkage mean  ,       121.,   2.00,,,,                        .344,    1.185

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       132.,       .71,      .11,    5,    .151,  1.133

XSA run 4: Tuned with commercial Cuba trawlers

Lowestoft VPA Version 3.1 

   29/04/2003  12:47   

 Extended Survivors Analysis

 COD FAROE PLATEAU (ICES SUBDIVISION Vb1)                 COD_IND_CU             

 CPUE data from file CU.TXT                                                                          

 Catch data for  42 years. 1961 to 2002. Ages  2 to   9.

      Fleet,            First, Last, First, Last, Alpha,  Beta

                    ,    year, year,  age ,  age

 CUBA TRAWLERS       ,   1985, 2002,   2,     7,   .400,  1.000

 Time series weights : 

      Tapered time weighting applied

      Power =    3 over  20 years

 Catchability analysis :

      Catchability independent of stock size for all ages 

      Catchability independent of age for ages >=    6

 Terminal population estimation :

      Survivor estimates shrunk towards the mean F

      of the final   5 years or the   5 oldest ages.

      S.E. of the mean to which the estimates  are shrunk =   2.000

      Minimum standard error for population

      estimates derived from each fleet =    .300

      Prior weighting not applied

 Tuning converged after   56 iterations

1

 Regression weights 

       ,  .751,  .820,  .877,  .921,  .954,  .976,  .990,  .997, 1.000, 1.000

 Fishing mortalities

    Age,  1993,  1994,  1995,  1996,  1997,  1998,  1999,  2000,  2001,  2002

      2,  .012,  .022,  .069,  .030,  .035,  .090,  .099,  .086,  .071,  .070

      3,  .095,  .098,  .138,  .189,  .144,  .176,  .319,  .326,  .215,  .184

      4,  .172,  .176,  .388,  .366,  .401,  .263,  .320,  .438,  .457,  .306

      5,  .231,  .225,  .253,  .588,  .575,  .620,  .334,  .276,  .369,  .829

      6,  .228,  .197,  .314,  .755,  .539,  .493,  .681,  .341,  .395, 1.200

      7,  .223,  .183,  .289,  .862,  .859,  .237,  .278,  .553,  .730, 1.970

      8,  .154,  .132,  .280,  .713,  .648,  .366,  .143,  .096,  .645, 1.405

      9,  .191,  .153,  .216, 1.520,  .581,  .202,  .091,  .023,  .043, 1.335

1

 XSA population numbers (Thousands)

                                AGE

 YEAR ,           2,            3,            4,            5,            6,            7,            8,            9,     

 1993 ,    1.15E+04, 9.79E+03, 4.23E+03, 1.19E+03, 1.78E+03, 5.32E+02, 2.55E+02, 1.40E+02,

 1994 ,    2.91E+04, 9.30E+03, 7.29E+03, 2.92E+03, 7.73E+02, 1.16E+03, 3.48E+02, 1.79E+02,

 1995 ,    4.33E+04, 2.33E+04, 6.90E+03, 5.01E+03, 1.91E+03, 5.20E+02, 7.93E+02, 2.50E+02,

 1996 ,    1.32E+04, 3.31E+04, 1.66E+04, 3.83E+03, 3.18E+03, 1.14E+03, 3.19E+02, 4.91E+02,

 1997 ,    6.46E+03, 1.05E+04, 2.24E+04, 9.43E+03, 1.74E+03, 1.23E+03, 3.94E+02, 1.28E+02,

 1998 ,    5.84E+03, 5.10E+03, 7.45E+03, 1.23E+04, 4.34E+03, 8.33E+02, 4.25E+02, 1.69E+02,

 1999 ,    1.51E+04, 4.37E+03, 3.51E+03, 4.69E+03, 5.42E+03, 2.17E+03, 5.38E+02, 2.41E+02,

 2000 ,    2.98E+04, 1.12E+04, 2.60E+03, 2.08E+03, 2.75E+03, 2.25E+03, 1.35E+03, 3.81E+02,

 2001 ,    6.57E+04, 2.24E+04, 6.60E+03, 1.37E+03, 1.29E+03, 1.60E+03, 1.06E+03, 1.00E+03,

 2002 ,    3.56E+04, 5.01E+04, 1.48E+04, 3.42E+03, 7.77E+02, 7.14E+02, 6.31E+02, 4.54E+02,

 Estimated population abundance at 1st Jan 2003

    ,     0.00E+00, 2.72E+04, 3.41E+04, 8.91E+03, 1.22E+03, 1.92E+02, 8.15E+01, 1.27E+02,

 Taper weighted geometric mean of the VPA populations: 

    ,     1.63E+04, 1.15E+04, 6.65E+03, 3.47E+03, 1.84E+03, 9.91E+02, 4.94E+02, 2.56E+02,

 Standard error of the weighted Log(VPA populations) :

    ,        .8321,    .8161,    .7133,    .6959,    .6607,    .5593,    .5397,    .6260,

1

 Log catchability residuals.

 Fleet : CUBA TRAWLERS       

  Age  ,  1985,  1986,  1987,  1988,  1989,  1990,  1991,  1992

     2 ,   .41,   .52,  -.48,  -.55,  -.44,  -.41, -2.17, -1.94

     3 ,   .42,   .41,   .01,   .17,  -.28,   .20,  -.85, -1.25

     4 ,   .17,   .47,   .14,  -.02,   .01,   .40,  -.59,  -.42

     5 ,   .07,   .59,   .08,  -.21,   .15,   .30,  -.21,  -.13

     6 ,   .19,   .75,   .39,   .09,   .19,   .24,  -.18,   .06

     7 ,   .50,   .59,   .16,   .13,   .21,   .08,  -.07,   .00

  Age  ,  1993,  1994,  1995,  1996,  1997,  1998,  1999,  2000,  2001,  2002

     2 ,  -.76,   .17,   .69,   .80,  -.78,  -.99,   .58,  1.90,  1.38,   .04

     3 ,  -.32,  -.22,  -.39,   .71,  -.62,   .10,  1.01,   .53,   .65,  -.36

     4 ,  -.15,  -.64,   .49,   .48,  -.06,  -.36,   .31,   .44,   .14,  -.36

     5 ,   .03,   .19,   .09,   .71,   .42,  -.13,  -.24,  -.47,  -.29,  -.21

     6 ,  -.20,   .13,   .29,   .41,   .26,   .24,   .31,  -.57,  -.93,  -.20

     7 ,   .03,  -.08,   .08,   .09,   .14,  -.17,  -.12,  -.14,   .03,   .09

 Mean log catchability and standard error of ages with catchability

 independent of year class strength and constant w.r.t. time

    Age ,         2,         3,         4,         5,         6,         7

 Mean Log q,  -17.9236,  -15.1621,  -14.1423,  -13.8135,  -13.7004,  -13.7004,

 S.E(Log q),    1.1433,     .6365,     .4000,     .3341,     .4120,     .1337,

 Regression statistics :

 Ages with q independent of year class strength and constant w.r.t. time.

 Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e,  Mean Q

  2,     .51,    3.040,     13.91,     .79,     18,     .44,  -17.92,

  3,     .91,     .420,     14.62,     .67,     18,     .60,  -15.16,

  4,    1.04,    -.238,     14.38,     .75,     18,     .44,  -14.14,

  5,     .88,     .956,     13.12,     .86,     18,     .29,  -13.81,

  6,     .84,    1.046,     12.69,     .80,     18,     .34,  -13.70,

  7,    1.06,    -.780,     14.09,     .94,     18,     .14,  -13.69,

1

 Terminal year survivor and F summaries :

 Age  2   Catchability constant w.r.t. time and dependent on age

 Year class = 2000

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 CUBA TRAWLERS       ,     28195.,  1.190,       .000,    .00,   1,  .725,     .067

   F shrinkage mean  ,     24692.,   2.00,,,,                        .275,     .077

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

     27185.,      1.02,      .07,    2,    .068,   .070

 Age  3   Catchability constant w.r.t. time and dependent on age

 Year class = 1999

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 CUBA TRAWLERS       ,     35117.,   .579,       .728,   1.26,   2,  .907,     .179

   F shrinkage mean  ,     25688.,   2.00,,,,                        .093,     .237

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

     34113.,       .56,      .49,    3,    .888,   .184

1

 Age  4   Catchability constant w.r.t. time and dependent on age

 Year class = 1998

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 CUBA TRAWLERS       ,      9005.,   .340,       .458,   1.35,   3,  .960,     .303

   F shrinkage mean  ,      6926.,   2.00,,,,                        .040,     .378

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

      8911.,       .34,      .37,    4,   1.094,   .306

 Age  5   Catchability constant w.r.t. time and dependent on age

 Year class = 1997

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 CUBA TRAWLERS       ,      1179.,   .252,       .140,    .56,   4,  .959,     .850

   F shrinkage mean  ,      2873.,   2.00,,,,                        .041,     .438

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

      1223.,       .26,      .15,    5,    .586,   .829

1

 Age  6   Catchability constant w.r.t. time and dependent on age

 Year class = 1996

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 CUBA TRAWLERS       ,       178.,   .225,       .187,    .83,   5,  .946,    1.251

   F shrinkage mean  ,       696.,   2.00,,,,                        .054,     .494

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       192.,       .24,      .22,    6,    .906,  1.200

 Age  7   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1995

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 CUBA TRAWLERS       ,        68.,   .186,       .187,   1.00,   6,  .925,    2.123

   F shrinkage mean  ,       710.,   2.00,,,,                        .075,     .536

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

        82.,       .23,      .31,    7,   1.352,  1.970

1

 Age  8   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1994

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 CUBA TRAWLERS       ,       106.,   .186,       .115,    .62,   6,  .913,    1.543

   F shrinkage mean  ,       838.,   2.00,,,,                        .087,     .382

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

       127.,       .24,      .27,    7,   1.105,  1.405

 Age  9   Catchability constant w.r.t. time and age (fixed at the value for age)  6

 Year class = 1993

 Fleet,                 Estimated,    Int,       Ext,    Var,    N, Scaled,  Estimated

      ,                 Survivors,    s.e,       s.e,   Ratio,    , Weights,    F    

 CUBA TRAWLERS       ,        94.,   .209,       .089,    .43,   6,  .847,    1.369

   F shrinkage mean  ,       126.,   2.00,,,,                        .153,    1.156

 Weighted prediction :

 Survivors,        Int,      Ext,    N,    Var,     F

 at end of year,   s.e,      s.e,     ,   Ratio,     

        98.,       .35,      .09,    7,    .251,  1.335

Comparing runs

I made four XSA runs, each with only one tuning series: Summer survey, pre stratified spring survey, longliners and Cuba trawlers.

In addition I made an XSA run having made a post stratification of the spring survey. When the haul had more than 7% of the total cod catch in the survey, a new and small (5x5 nautical miles) stratum was created around the haul, thus reducing the effect of large hauls.

The results show that:

1) Most XSA runs give high and consistent fishing mortality for 2002. The spring survey gives lower F.

2) The commercial surveys give very high recruitment and stock sizes, the summer survey a bit lower and the spring series much lower values.
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Figure 1. Fishing mortality versus spawning stock biomass for different XSA runs.

[image: image15.wmf]Faroe Plateau cod

0.01

0.1

1

10

100

1985

1990

1995

2000

Year

CPUE (numbers/1000 

hooks)

YC2001

YC2000

YC1999

YC1998

YC1997

YC1996

YC1995

YC1994

YC1993

YC1992

YC1991

YC1990

YC1989

YC1988

YC1987

YC1986

YC1985

YC1984

YC1983

YC1982

YC1981

YC1980

YC1979

YC1978


Figure 2. Fishing mortality versus stock biomass for different XSA runs.
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Figure 3. Fishing mortality in 2002 versus recruitment in 2002 for different XSA runs.

[image: image17.wmf]Faroe Plateau cod, 2002

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

60000

65000

70000

75000

80000

85000

90000

95000

100000

SSB (tonnes)

Fishing mortality

Post stratified spring survey alone

Summer survey alone

Longliners alone

Cuba trawlers alone

Pre stratified spring survey alone


Figure 4. Fishing mortality in 2001 versus recruitment in 2001 for different XSA runs.
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Figure 5. Recruitment obtained from various XSA runs.
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Figure 6. Stock size obtained from different XSA runs.
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Figure 7. Fishing mortality obtained from different XSA runs.

Addendum 1

(figure numbers refer to this addendum)

One problem with the assessment of Faroe Plateau cod was the discrepancy between the XSA runs regarding F3-7, stock biomass, spawning stock biomass and (to a lesser extent) recruitment (Figs. 4). The “reason” is that the terminal F-values of the oldest age is very different for the runs, wheras the F-values for 2002 are more similar. I have set up some points for consideration for the WG:

1) The efficiency of the longliners seems to have increased compared to the Cuba trawlers, based on Fig. 6. The “tops of the waves” in the relationship correspond to low individual growth. In years with low individual growth rate (i.e. few natural food organisms) cod is preferring longline to a larger extent than in years with high food abundance. The consequence for the assessment is that the longliners pull the stock size for previous years upwards and hence the F downwards.

Sorry folks: I had not divided the longliner index by the effort, so the longliners have not increased their efficiency compared to the Cuba trawlers. All figures involving the longliners are updated. The only major change was in Figure 6.

So Fig. 6 shows us, that the longliners are probably getting less efficient than the Cuba trawlers or are tageting more for cod from the mid 1990s (when the cod stock recovered). The high ratios of 3 year old cod from 1988-1995 may be an artifact. The cod stock was in a bad shape these years and some of the (already few) 3 year old cod caught by the Cuba trawlers may not have been landed. The high values of the ratio in 2002 may be caused by the mechanism explained in point 2).

2) A negative relationship between individual growth rate and CPUE for longliners (presented in last years report) is also reflected in Fig. 8. It especially applies to cod older than 4 years. This makes positive and negative blocks in the logQ residuals.

3) CPUE for Cuba trawlers seems to be especially high for some year classes (1990-1992 year classes) compared to the summer survey. This will cause bad diagnostics (logQ residual) for those ages that are covered by these year classes. It will also overestimate the strong 1992 year class causing higher total biomasses compared with the XSA for the summer survey. 

4) Cuba trawlers seem to catch age 2 cod when the abundance is high (Figure 7). This applies to the years 1999-2001, i.e. year classes 1997-1999 (the 2000 year class – which is not weak – seems to be an exception). Thus it seems that the distribution of 2 year old cod depends on the abundance of the year class in question. A large year class will be distributed well into the deep areas (200-400 m) where the Cuba trawlers operate, whereas small year classes do not. This indicates that age 2 should be removed from the Cuba trawler index. The consequence is that the XSA for the Cuba trawlers overestimates large year classes and underestimates weak year classes. Since it overestimates the 1997-1999 year classes, the stock biomass in recent years will be overestimated (as shown in Fig. 2).

Addendum 2

After the presentation of Addendum 1, I discovered that I had made a mistake: The CPUE values for the longliners were wrong (I had not divided by the effort). When this was done, the conclusion in point 1 changed to the opposite! (see Addendum 1).

The WG was not fully convinced by the explanation in Addendum 1 and suggested that more was done in order to find out why the results in Fig 1-3 were so different back in time.

JJ suggested that I could make the XSA runs again, but only with 30 iterations. I did that and the much of the discrepancies for the longliners disappeared (the same results were obtained for the summer survey and the Cuba trawlers). Some of the discrepancies for the Cuba trawlers had already disappeared when removing age 3. When comparing the longliners (30 iterations), Cuba trawlers (without age 3) and the summer survey, fairly similar results were obtained (Figs. 12-14 ) except for F3-7 (Fig. 11).

My suggestion is that we adopt the SPALY run.

I have added the retrospective analysis in Figs. 15-18, which not particularly good. The F3-7 are overestimated and the recruitment, stock size, and spawning stock size underestimated the last years.
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Figure 1. F3-7 versus year for XSA runs for three XSA runs.
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Figure 2. Stock biomass versus year for three XSA runs.
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Figure 3. Spawning stock biomass versus year for three XSA runs.
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Figure 4. Spawning stock biomass versus year for three XSA runs.
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Figure 5. F9 versus year and F2002 versus age for three XSA runs.
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Figure 6. Catch per unit effort values compared for longliners and Cuba trawlers for ages 3-6.
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Figure 7. Catch per unit effort values compared for Cuba trawlers and summer survey for ages 2-7.
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Figure 8. Catch per unit effort values compared for longliners and summer survey for ages 3-6.
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Figure 9. Catch per unit effort values compared for Cuba trawlers and summer survey for year classes 1989-2000.
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Figure 10. Catch per unit effort values compared for longliners and summer survey for year classes 1990-1999.
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Figure 11. F3-7 versus year for three XSA runs.
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Figure 12. Stock biomass versus year for three XSA runs.
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Figure 13. Spawning stock biomass versus year for three XSA runs.
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Figure 14. Recruitment versus year for three XSA runs.
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Figure 15. Retrospective analysis of F3-7 for the SPALY run.
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Figure 16. Retrospective analysis of the recruitment for the SPALY run.
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Figure 17. Retrospective analysis of the stock biomass for the SPALY run.
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Figure 18. Retrospective analysis of the spawningt stock biomass for the SPALY run.

