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Table 3.5.1VIRTUAL POPULATTON ANALYSIS
HERRLHG TH BALTIC FISHING AREA 30E

CATOH In MUMBERS URIT: millions

1974 15975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

0 1 2 0 0 0 0 0 0 0 0 0 0
1 6 30 78 16 24 3 61 4 23 84 85 76
2z 35 99 58 153 59 18 50 41 83 160 132 323

3 105 111 161 115 202 44 47 30 135 91 165 202

4 159 55 112 189 111 159 4% 39 34 99 91 117

5 69 62 51 87 117 45 156 37 41 15 73 37

5 54 34 72 52 59 59 71 82 52 18 15 43

7 52 30 30 74 39 38 70 33 76 28 16 8

8 2 27 32 42 46 13 37 23 24 50 28 13

9 14 14 22 25 14 22 15 16 22 13 33 11

10 9 7 14 14 14 4 21 7 7 10 14 30
11+ 7 12 16 14 19 9 8 11 11 7 23 17
TOTAL 563 433 676 761 704 414 582 323 509 573 680 877

1988 1987 1988 1989

0 0 0 2 )
1 18 40 6 98
2 367 44 157 59
3 230 202 47 185
4 133 195 148 41
5 77 87 149 114
6 32 51 68 97
7 25 27 37 44
8 4 11 14 22
9 4 7 8 12
10 10 7 8 5
11+ 14 15 13 2

TOTAL 574 555 557 705
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Table 3.5.2VIRTUAL POPULATION ANALYSIS
HERRING IN BALTIC FISHING AREA 30E
MEAN WEIGHT AT AGE OF THE STOCK UNIT: gram

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984

0 7.1 3.8 7.3 7.3 7.3 7.3 10.7 9.3 9.3 7.7 6.0
1 11.0 11.4 11.1 14.6 9.6 12.0 15.8 10.7 6.1 9.4 10.4
2 19.4 19.7 19.0 18.6 18.7 17.8 20.5 16.9 16.2 19.6 20.1
3 25.4 25.4 24.8 24,5 24.2 24.5 26.0 25.4 24.3 31.9 32.2
4 30.5 30.0 29.2 28.4 28.7 30.0 31.7 33.8 33.6 36.9 40.2
5 35.0 34.2 33.2 32.3 31.9 33.4 33.5 40.9 38.6 44.6 45.4
5 42.5 38.5 37.0 37.0 35.4 35.4 36.7 41.5 42.1 51.0 54.2
7 42.4 31.7 40.6 40.9 41.6 39.5 38.9 46.1 43.2 52.0 62.9
8 45.8 44.9 45.0 44.4 45.4 46.0 44.4 49.4 50.0 56.2 62.2
9 50.9 49.8 48.4 47.6 49.5 49.7 50.8 56.7 50.6 64.5 62.2
10 51.3 56.0 55.3 51.3 55.9 58.5 56.9 64.4 61.0 54.0 66.4
11+ 67.8 62.3 60.4 62.0 58.0 57.6 63.9 81.1 68.5 82.7 78.6

1986 1987 1988 1989

0 7.7 6.0 5.1 5.5
1 10.7 8.4 12.9 12.0
2 18.1 20.0 19.0 23.6
3 25.9 27.6 28.8 33.0
4 32.3 33.5 35.6 41.1
5 39.0 39.2 40.8 46.4
6 43.6 45.2 45.9 52.0
7 47.1 49.5 53.7 57.0
8 53.6 57.2 61.4 61.7
9 59.6 61.1 64.9 67.9
10 57.2 60.9 75.2 66.9
11+ 65.0 58.9 77.6 81.3
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Table 3.5.3 Tuning file. Herring in Sub-divisions 29NE-30E.

Herring 29WE-30E. Bal-Pel. WG, Raimo Parmance 20.04.90
103

Traphet

1974, 1989

1,1

1, 10

1963,1.4‘14,6,89.9,162.3,61.8,53.5,5 9,28.2,24.2,10.4
1592,1.9,28.2,88.1,73.6,78.8,36.0,34,6 ,35.,0,18.0,13.8
189b,2,5336.1,108,1,105.5,69.4,77.6,29 .1,35.8,28,2,16.1
2227,Z,S,Sl.O,86.3,122.8,80.3,52.4,67.0,34.3,23.9,16¢5
2114,14.6,2 .0,128,7.82.9,102.3,55.1,42.7,47.6.16,4,14.6
1987,8.2,17.8,41.6,144.7,58.6,68.5,39.0,19.8,23.8,7.8
1944,4.7,14.5,34.5,40,0,126,9556.8,61.3,33.8,15.5,19.0
1848,3,2,33.1,22.7,38.7,35,1,67.1,28.8,18.4,14.1,7.8
1682,3.9,41,9,91,2;30.0,35.5,38‘7,56.5,20.1,15,6,6.1
1544,0.4,31.2,52.6,63.1,15.9,17.1,21.6,31.6,10.9,7.6
1667,4.3,17‘5,79.1,36.9,38.8.11.6,13.3,18.4,21.2,5.8
1523,3.5&33.2,58.9,76.7,26.7,31.3,l0.1,11.6,10.3,17‘0
1433,0.2,33.9,111.6,58.5,44,3,15.7,11.6,5.8,3.5,3.8
1142,0.7,13.3,72‘1,107.8.48.3,36.0,17.4,8.4,3.7,5.8
1316,0,27.5,34, 5,79.3‘95.3,42.8,23.5,9.9,5.3,5,0
1349,0,8.4,85.5,28. 1,61.8,60.5,24.2,13.7,7.6,2.1

Bottom trawl

1974, 1989

1,1

1, 10

4233,1.6,16.5,169.6,153.5,110.6, 43,4,28.8,18.5,10.6,11.2,7.4
4816,18.5,146.5,169.1,183.1, 116.?,77 4,23.3,30,9,17.5,13.6,5.5
2843,1.4, 117 2, 109 5,85.5,75.6,36.0,28.0,14.5, 13,0,8.3,6.6
3106,0.3,41.2,137.6, 69 6,52.7,54.6,43.1,23.3,19.0, 9.5,10.6
3076,0.0,78.3,107.3,142.3,62.5, 42,9,35. 4 15.1,14. 3,6.8,3.1
2799,0.0,11.0,28.3,46.7,60.9, 18 0,21. 7,19.6,7.3,9.9,2.8
3451,32.6,120.3,103.1, 94 1,49.8,64. 2,18.9,19.0,11.6,8~1,2.5
2647,18.1,41.6,22,8,31.0,44.7, 30 .7,51.8,14.0,15.0,13.7,5.1
2736,1.0,37. 9,46.6,49.3,18.7,19.7,19.4,26.1,7,9,4.6.8.8
2741,0.2,35 1,112.2,47.7,41.5,8.5,8.7,5.9,9.4,7.5,2.0
1943,8.0,51.8,42. 6,46.4,33.0,14.9,9.4,11.1,6.3,13,5,3.8
1377,9.9,43.2,79. 6,30.0,25.2,29,4,10.1,2.1,4,2,2.5,3.5
1531,0.0,0.5,89. 8,53,4,26.2,15.5,13,1,4,8,3.5,2.6,3.3

2089, 1.5,43.5,29,3,73‘6,58.0,26.1,8,9,6. ,2.0,0.8,2.0
2418,3. 5,60.0,14.6,73.2,53.2,23.7,10.1,2.0,0.6,0.7
2218,15.8,28. 7,87.8,15.4,46.1,28.4,8.9,6.6,1A9,2.4

Pelagic trawT

1974, 1989

1,1

1, 10

782.4.4,34.0,64.8,34,0,23.4,6.2,4. 1,2.6,1.4,0.5,0.9
799,.0,4.3,15.9,21.7,15.5,12. 7,8.1,7.7,7.8,5.1,2.9
682,2.3,34.3,20,4,17.2,28.0, 22 2 24.9,10. 8,10.5,4.5,2.7
1086,0.0,45. 4,45, Jaif.34??.f 9,15.1.14.9.17.4,7.4.3.7
1437,2.4,31.9,30.5,60.3,39.1, 37 3,35.4,17. 3,17.4,13.0,6.5
2374,16.2,38.8,73.4,71.7, 111, 0,40, 5,45.2,49‘0,22.3,23.3,8.1
2879,11 6,38.9,31 4, 32, 5.37,6,68,9,31.0,42.0,44.1,18.6,19.3
2485,38.7.60.7,91.9,47.5,35._,28.6,42.7,14‘1,19,8,29.0,7,5
2858,14 6,67.1,131.3,51.0,32.5,26.5,3 ,7,49.5,14.8,23.5,15.0
3208,18.5,137,5,144.G,182.0,83.9,24.4,34.4,30.5,45.5,15.8,14.1
4757,40.1,189.4,170. 3,153.5,148.7,55. ,16.4,25.5,38.2,31.6,19.6
3590,15.7,283.1,585. 5,21?.1,101.2,118,6,37.2,18.9,15.1,12.8,22.1
34969,26.2,60.3,507.3, 402.3,166.9,85,2,66.2,24.1&8,0512.6,17.7
5316,0.0,77.5,74.4, 270.3,220.7,99.0,56.4,43,0,11.6,?.5,7A2
£538,17.7,251.9,85. ’,227,9,183,6,88,6,47.1‘31.2,9,3,7.4
5930, 146.0,96. 8,235.7,58.9,]45.9,120.9,57,?.29.0.18.8,7A3
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Table 3.5.4 Herring in Sub-divisions 29NE-30E. Tuning analysis.

DISAGGREGATED Qs
LLS TRANSFORMATION
10 explanatory variate (Mean

Fleet 1 ,Trapnet
Fleet 7 ,Bottom trawl
Fleet 3 ,Pelagic trawl

FLEETS COMBINED &Y ** VARIANC

Aearession weights

> .005, 036, .100,
Oldest age F = 1,000 average
Fishing mortalities

hge, 74, 75, 76,
1, .012, .044, .034,
2, .091, .093, .094,
3, 174, 155, 128,
4, .181, 191, 140,
5, .164, .149, .164,
6, .142, .143, .1g7,
7, .167, 160, .141,
8, 127, .220, .208,
9, .182, .193, .197,

10, .156, .173, .17s,

Log catchability estisates

Age 1

Fleet, 74, 75, 76,

used)
> has terminal q estimated as tie
» has terminal q estimated as the
» has terminal q estimated as the
Eowe

o

-193, .308, .432, .555, .670,
of 5 younger ages. Fleets comodined

7, 78, 79, 80, 81,
-036, .045, .027, .108, .035,
-074, .078, .052, .174, 112,
-142,  .116, .094, .167, .164,
166, .182, .143, .141, .163,
-161, .189, .143, .200, 148,
-228, .167, .156, .210, .191,
-189, .230, .221, .299, .170,
.261, .217, .204, .284, .226,
-203,  .206, .226, .283, 274,
-208, .202, .190, .255, .201,

77, 78, 79, 80, 81,

wgan
rean
mean

. 759,

by variance of

82,

038,
.137,
. 255,
245,
.199,
.190,
209,
172,
215,
.197,

82,

.850,

83,

.138,
.150,
. 208,
.297,
.159,
177,
. 166,
219,
.211,
186,

83,

911,

84,

.040,
103,
.205,
.232,
.267,
.137,
.254,
279,
233,
234,

84,

.954,

predictions

85,

L045,
152,
169,
.196,
278,
314,
.219,
.208,
213,
.246,

85,

-980, .994, .999, 1.000,

86, 87, 88, 83,
-056, .039, .014, .07,
.198, .133, .099, .11a,
-210, .192, 204, .183,
-206, .199, .23, .234,
195, .207, 250, .245,
212, .203, 272, .248,
232, .235, .252, .51,
-132,  .197, .237, 237,
163,  .151, .20, .739,
L187,  .199, .242, 244,

85, 87, 83, 89

T,715.35, 14,69
2 ,-16.03,-13.51, -16.14.-
3 ,-13.33,-16.93.-14.22.

ST15.16.°14.49, 71755,

l?.06,*18.86,-l8.45,~12.40,~13.02,

—17.11,—14.01,—12.28,-13.26,—12.19,

~12.78,713.77. 14,38, 14,13, 1¢
-15.98.-17
-13.34.-13

SUMMARY STATISTICS

49,17.%5, 1455,
.76,-14.18,~13.44,-17.71,-15.65.
.39,-13.47,-13.94,-12.16.-19.25.

17.79.-18.
-13.83,-12.
-13.04.-11.

16.03,-15. 51, i)
70
27

Fleet , Pred. , SE(a).Partial,Raised, SLOPE R St s INTRCPT,  sf
> g s > F, F s Slope sIntrept
1 ,-15.48 , 1.345, .0003 -1.0344,  .DDDE+DD, -DO0E+00,-15.480, .41D
2 ,-15.11 , 1.744, .0008§ , .0062,  .000E+00, .000E+00,~15,109,  .532
3 ,-13.85 , 1.822, .0055 , 0085,  .D0DE+00, -00DE+D0,-13.647,  .55%
Foar SIGHA(int.) SIGHA(ext.) SIGMA(overall) Variance ratio cont'd.
LG6% 920 1.80 1.80 3.816
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Table 3.5.4

&
A

cont'd.

Fleet, 74, 75, 75, 7, 78, 79, 80, 81, 82, 83, 84, 85, 85, 87, 88, 33
I i—12‘91:—11.93:~11.64:~12.05:~11.96:—12.082—ll.89:-11.45:“11.44:—11‘67:*12.471~12.221~1l.93:»11.31:—l2.01:—12.ll
2 ,~l3.56‘—11.39,*10.87,-12.60,—11.23,~12.90,710.35,-11.59,-12‘03, —9.80,011.53,'l1.86,~16.22,—lD.73,-ll.84,~ll~38
3 ,wll.lS,~l3.12,‘10,67,~11.45,—11‘36,-11.48,—11.30,*11.14,—ll.GO,—lU.QZ,wll.13,'10.94,-12.364~ll.09,—11‘23,-10,96
SUMmARY STATISTICS
Fleet , Pred. , SE(q),Fartial,Raised, SLOPE s SE L INTRCPT, SE
PR s A ,  Slope ,Intecpt
5 s s > s f s s
1 ,-11.88 , .292, .0093 , .1484, .00DE+DO, L00DE+DD,~11.885, 089
2 ,-11.86 , 1.381, .0157 , .0732,  .OOOE+CO, .00DE+00,-11.860, 421
3 ,-11.25 , .360, .0524 , .0583, .D0DE+DD, .DDDE+DD,~-11.278, 110
Fbar SIGHACint.) SIGHA (ext.) SIGMA(overall) Variance ratio
.118 \224 L1983 L2224 L 744
bge 3
Fleet, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 85, 87. 83, 29
s s s s s s > s s s » s s s s
1 ,~10‘5?)»10.59,-10.45,—10.61,-10.78,*11‘14,‘11.09,*11.02, '9.97,*10i76,v10.44,~10.83,-10.57,*10.56,*10.14,'13157
2 ,“lO,?D,*ll.Dd,-10.84,*lO.48,'11.34,'11.87,-10,57,—11.38,—11‘13,'10.5?,~ll.22,~10.43,—10.86,—12.06,‘11_60,'i .10
3, ~9.989-11.61,~ll.lO,—1D.54,-11.83,—10.75,~11.58, ~9,92,~10.13,-10.48,-10.73, -9.37,-10.05,-12.06,-10.65,-10.35
SUMMARY STATISTICS
Fleet , Pred. SE(q),Partial,Raised, SLOPE s SE LINTRCPT,  SE
5 q » s F , F , , Slope s sIntrcpt
L] 3 3 3 3 3 3 3
i ,-10.s0 , .272, .0336 , .1590, .000E+DD, .00DE+00,-10.599, 083
2 ,-11.14 , .425, .0322 , .1570, .00DE+D0, L0DDE+00, -11.141, .130
3 ,-10.63 , .835, .1188 , L2036, .000E+0D, LODDE+00,-10.633, 194
Fhar SIGMA(int.) SIGHA(ext.) SIGMA(overall) Variance ratio
L1683 .216 LS69E~0L 218 .070
boe 4
Fleat, 74, 75, 78, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 37, 23, 89
s 5 s s s f s s 5 > s » s s
i ,-10.00,-10.18,«L0.23,“10,14,*10.24,~lO.27,'10.84,—10.56,—10,25, -9.78,-10.77, -9.98:*10.39, -9,97,-10,19, ~8.95
2 ,—J0‘82,’10.37,‘10.85,«11.04,»lD.DS,—ll‘75,—10.56,~ll.14,“10.24,'lD.63,~10.69,—10.82,—10.54,-10.96,-10.88,—11.05
3 ,*10.64,—10.?1,-11.02,—10.94,-10.17,~11115,“11.44,'10,65"10.07, -9.,45,-10.40, -9.80, -9.46,-10.5%9, -10,57,-10.50
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Table 3.5.4 cont'@d.

SUMMARY STATISTICS

Flest , Pred.

> SE(q),Partial,Raised,

sLoPE SE s INTRCPT, SE

s g s s FL F , Siope , »Intrept
1 .10.23 5 e e -000E+00,  .000E+G30, 10,393,051
2 .710.78 . 285, .0457 , .3029, .0COE+00,  .000E+00.-10.735. 083
3 .o10.31 L LA74, L1637 , L2652,  .000E+00,  .ODDE+00.-10.307.  1ge
Fbar SIGMA(int.) SIGMA(ext ) SIGHA(overall) Variance ratio
.234 .179 .186 186 1.073
Age S
Fleet, 74, 75, 76, 77, 78, 79, o0, o1, °, 83, 8. 8, &, &7, @, e
1.710.15,°10.1%,-10.03,°10.37, 5391 -16,-10.01,-16.56,-10.17. 710,35 ~9.8€,-10.55,-10.08, 9.34. <953, 1003
2 ,-10.34,-10.66,-10.35,-11.07,-10.76,-10.47,-11.52,-10.69.~11.30, -10 01 ~10.17,-10.51,~10.67,-10.37,~11.01 .- 10. 82
3 >710.21,-11.08, -9.92,-10.82,-10.47, -9.70,-11.62,-10.87,-10.79, -8.46, -9.56°-10.08" ~8.75, ~9.95.-10.60.-10.45
SUMMARY STATISTICS
Fleet , Pred. , SE(a),Partial,Raised, SLOPE , S ,INTRCPT, s
s q s N s F N B Slope R SIntrept
T, 10.03 .23, o5 oot -000E+00,  .000E+00, 10,15 &5
2 571067 . 345, L0517 , .2843,  .000E+00, .000E+00.-10.667. 19
3 .-10.24 ., 488, .1769 , .3080,  .000E+00,  .000E+00.-10.235. 149
Fbar SIGMA(int.) SIGMA (ext.) SIGMA(overaT1) Yariance ratio
.245 .169 .947E-01 .169 .313
Age 6
Fleet. 74, 75, 76, 77, 78, 73, 80, &1, &2, 83, a4 85, 86, 87, 88, g9
1,710.13,710.13, -5.95,°10.06.-1025 %" 86, ~5.80,-10.20,-10.02,°10.43, 10 34. ~9.45,-10.57, ~5.66, 9,97, 35S
2, 71L.10,-10.47,-11.15,-10.37,-10.90,~11.54,-10.25,~11. 34,-11.18,-11.70,-10. 34 ~9.45,-10.65,-10.58,-10.97.~11.10
3 +711.35,-10.48,-10.21, -9.49,-10.28,-10.56,-10.00,-11.35,-10. 33, -10.60, -9 53" -9.02, ~9.89,-10.18,-10.48. -10. 45

SUMIMARY STATISTICS

Fleet , Pred.

» SE(q),Partial,Raised,

SLOFE SE s INTRCPT, SE

PR > s F o, s s Slope sIntirept
1 ,-10.02 , <294, .0600 , .2083, .000E+00, .000E+00,-10.020, .0%0
2 ,-10.78 , .512, .0461 s «3409, .000£+00, .000€+00,-1n.781, .156
3 ,-10.26 -499, 1720 , .2987,  .0DOE+0Q, .000E+0D0,-10.264,  .152
Fbar SIGMA(1nt ) SIGMA(ext.) SIGMA(overa11) Variance ratio
.247 .227 150 .439

cont'd.
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.4 cont'd.

Table 3.5

bge 7
Fleet, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 8%, 86, 37, 85, 39
s s s s s s s > s s s > s s 5
1, -9.52,-10.00,-10.18, -9.91, -9.580,-10.17, -9,53,-10.04, 79.88,-10.14,-10.34,-10.11, -g.95, -9.82, -9.80, -9.90
2 ,-11.22,-11.50, lO,62,~10.68,*10.37,-ll.10,*11.28, vQ.Sl,-ll.44,‘11.62,—10.84,~10.Dl, -9.89,*11.10,_11.25,*11.40
3 ,-11.48,-10.76, -9.31,-10.62, -9,61,-10.20,-10.60, -9.94,-10.99,-10.40,-11.18, -9.67, -9,21,-10.18,-10.54,-10.34
SUMMARY STATISTICS
Fleet , Pred. SE(q),Partial,Raised, SLOPE R St LINTRCPT,  SE
B q B s ., F s B Slope , ,Intrept
3 3 3 3 3 > 3 3
1, -9.97 , .16, .0832 , L2352, L0DDE+D0, LODDE+00, -9.%68, L0551
2 ,-10.85 , .530, .0429, L4342 .0DDE+00, .00DE+00,-10.852, 162
3 ,-10.26 , .478, .1734 , L2728 .00DE+DD, L000E+00,-10.255, L1456
Fbar SIGMA(int.) SIGHA (ext.) SIGMA(overall) Variance ratio
L2501 .150 L1139 .150 L6528
hge 8
Fleet, 74, 79, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 37, 83, 89
s s s s s s s s s 5 s s s s > s
1 ,-10.07, -9.65, -9.76, -9.78, -9.80,-10.09, ~9.84,-10.21, -9.93, -9.96, -9.95, -9.96,-10.23, -9.63,-10.09, -9.92
2 ,-11.26,-10.89,—11.07,-10.50,~11.32,—10.45,—10.99,—10.85,—10,16,'12.21,—10.61,—ll.56,‘10.48,‘10.53,-12.30,-ll.15
3 ,-11.54,-10.48, -9.94, -9.89,-10.42, -9,36,-10.02,-10.78, -9,56,-10.73,-10.68,-10.32, -9.81, -9.53,-10.38,-10.47
SUMMARY STATISTICS
Fleet , Pred. SE(q),Partial,Raised,  SLOPE » SE LINTRCPT, SE
s 9 s , F o F o , Slope JIntrept
3 2 £ 3 £) 3 3 3
1, -9.9%6 , 144, L0635, .2272, .0DDE+DO, LO0DE+DD, -9.954, 044
2 ,-11.07 , .582, .0345 , L2560, L000E+0D, L0N0E+00,~11.072, 177
3 ,-10.i8 , .390, .1865 , L3151, .DODE 00, .DDDE+D0N, -10.183, L1118
Fbar sIGHa(int.) SIGMA(ext.) SIGHA(overall) Variance ratio
.237 131 L741E-0L .131 .319
hge 9
Fleet, T4a, 75, 75, 77, 78, 79, 80, 81, 32, 83, 84, 85, 85, 87, 83, 39
575,595, 9,64, -9.92,-10.03,-10.01, 555 71515, <9.8¢.10.07,-10.01,-10.00,-10.71,-10.11, -9.53, -9.54
2 ,'ll.33,~ll.09,"10.82,‘10.48,-10.54,'11.53,-10.74,-lU.ﬂS,*ll.OE,-10.79,A11.38,'10.79,—10.77,-11‘33,'12.62,-l1.83
3 ,-11.67,-10,10, -9.60, -9,52, -9.58,-10.25, -9,22,-10,14,-10.45, —9.3?,410,47,~10.47,~10.83,—10,50,~10~7l,~10.33

cont'd.
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Table 3.5.4

cont'd.

SUMMARY STATISTICS

Fleet , Pred. |, SE(q),Partial,Raised, SLOPE s SE s INTRCPT, SE
s 4§ . » F o, F s s Slope s sTntrept
1 ,-10.06 , ,204, .0579 s .2134, .000E+00, .000E+09,-10.056, .062
2 ,-11.210 , .522, .0301 , <4440,  ,000€+00, -000€E+00,-11.207,  .159
3 ,-10.27 , 415, L1712 , .2550, .000E+00, .000E+00,~10.268, .126
Fbar SIGMA(int.) SIGMA(ext,) SIGMA(overall) Variance ratio
.239 .173 .161 173 869

80T



Tahle 3.5.5 VIRTUAL

SOPULATION ANALYSIS

HERRING 1M THE ARCHIPELAGD AND BOTHNIARN

I

VIHE MORTALITY COEFFICTENT

[t oIt R IR PRI

.
<

11+

(2- 63U

—
Rt e NI & [N N UV S

11+

(2- 63U

1974

012
.091

LS4

.181
154
.142
L1867
.127
.182
L1586
156

.150

1985

.056
.198
.210
. 206
.195
.212
232
1132
.163

187

™~

e

1988

014
.098
.204
.236
.250
L2972
.251
.237
.200
.242
.242

From tuning.
SEAS (BALTIC FISHING AREAS ZINE AND 3083

LHIT: Year-1l

1977

038
.074
.142
.166
161
.228
.189
261
.203
.208
.208

.154

1978

045
078
L1186
.182
.189
167
.230
.217
.206
.202
.202

145

1980-87

.062
145
.196
.210
.206
.204
.223

213

MATURAL WORTALITY COEFFICIENT

1979

.027
.052
.094
143
.143
.156
.221
.204
226
.190
190

(118

1980

.108
174
L1567
L141
200
210
299
.284
283
. 255

.255

.178

1981

.035
112
L1564
163
.146
.191
.170
.226
274
.201
.20L

.155

198

.03
W13
.25
.24
.19
.19
.20
.17
.21
.19
.19

.20

-
&

8
7
5
5
9
0
9
2
5
7
7
5

1983

.137
.150
.206
.297
159
177
.166
.219
211
.186
.188

.198

1984

.040
.103
.205
.231
.267
137
.254
279
.233
234
.234

.189

601



Table 3.5.6

Titie : HERRING IN BALTIC FISHING AREA 30
At 11.47.03 25 4PRIL 1990

from 74 to 89 on ages 1 to 10

Wit Terminal F of 180 on age 3 and Terminal § of .800
Initial sum of syuared residuals was 86.418 and
final sum of syuared residuals is 26.499 after 150 iterations

Hatrix of Residuals

—
Years 78/75 75,75 76777 i7/78 78,79
4oes
1/ 2 -1.492 L7539 1.138 .223  1.467
2/ 3 =726 -.152 031 272 -.044
3/ 4 50 026 -.053  -.268 ~-.405
4/ 5 W31 -.024 114 -.068 .123
5/ 6 1700 -.151  -.ps8 .053 .005
o/ 7 -.014 (055 -.134  -,115 -.308
7/ 8 -.115  -.303 -.607 -.090 .184
8/ 9 -, 153 .131 .144 704 -,008
9/10 475 L3101 732 .569 .895
.000 .000 .000 .000 L0300
WTS L0001 .001 .001 .001 .001
Years 79/80  80/81 81/82 82/83  83/84 8485 85/85 66/87 87/88 88,89 Wig
fges
1/ 2 ~.743  1.819 -1.077 -.628 1.328 067 -.137 -688 227 -.848 .000 121
2/°3 - 401 <207 763 -.314 .22 -.581 .015 653 -.001  -.104 .000 L3158
3/ 4 L2110 -.428 .005  -.218  -.p58 -.107 .014 .143 066 -.115 .000 L6138
475 <143 -.532 -,052 148 7 114 L3160 -.120 037 -.110 -.iz4 .000 570
5/ 85 ~.234 -,005  -.242 374 -.089 048 -.291 L1286 -.030 .147 . 000 L5568
5/ 7 -.018 .050 107 -.016  -.155 .081 .03 -.i83  -.023 .087 .000 1.000
7/ 8 L0189 .233 <180 -.377  -.314 ~.499 .029 .307 .153 .012 .000 420
8/ 9 017 .131 085 -.008 .133 .403 -688  -.902 -.012 -.179 .000 2315
9/10 .587 441 1.248 .552 .164 .088  -.0i2  -.519 -.082 .518 .000 .277
.000 .000 .000 .000 .000 000 .000 .000 .000 .000 4.871

WTS .001 .001 .001 .001 .001  1.000 1.000 1.000 1.000 1.000
) cont'd.
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Table 3.5.6 cont'd.

Fishing Wortalities (F)

74 75 7% 77 78 78
F-values .0924  .0721  .0957  .1255  .1240  .0853

80 81 82 83 34 85 85 87 88 89
F-values L1457 L1055 L1619 .1294  .1§70  .147L 1334 1400 L1494 L1800

selection-at-age ()

2 3 4 5

1 7 3 9 10
S-values .1207  .7230 1.0000 1.0376  .5383

L5001 .8000

O
()
I
)
o
O
hall
o
Gy
<
i
(=2}

11t



Table 3,5.7 VIRTUAL POPULATION ANALYSIS
HERRING IN BALTIC FISHING AREA 30F

FISHING MORTALITY COEFFICIENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT = .20

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

1 .002 .017 .021 012 .031 .005 .044 .003 .012 .036 .024 .026
2 -038 .046 064 .052 .055 .029 .116 .038 .084 .104 .074 117
3 .103 .083 .098 .112 .090 .053 .098 .094 .170 124 .148 .154
4 .108 .072 .113 142 .150 .095 .071 111 .147 .180 176 149
5 .103 .056 .089 .121 .138 .084 .128 .076 .163 .089 .195 .101
6 .084 .068 .085 .123 .113 .096 .184 .092 .144 088 .121 .169
7 .090 .061 .078 .119 .127 .098 .157 122 .115 .108 .119 .088
8 .062 .062 .086 .150 .101 .057 131 .071 .123 .103 .150 .134
9 .070 .051 .065 .089 -068 .064 .086 .077 .090 .0%0 .106 .081
10 .074 .045 .066 .054 .066 .025 .080 .053 044 .053 .133 114
11+ .074 .045 .066 .054 .066 .025 .080 .053 .044 .053 .133 .114

( 2- 8)U .087 .065 .090 .110 .109 .071 .120 -082 .142 117 .143 .138

1986 1987 1988 1989 1980-87

1 .029 .019 .010 .019 .024
2 167 .092 .099 .153 .099
3 .146 .131 .135 .161 .133
4 144 .138 .134 .167 .140
5 .138 132 .149 .144 .128
6 .119 .128 .145 137 131
7 140 .139 .129 132 123
8 .058 .084 .099 .105 .107
9 .056 .135 .081 .116 .090
10 .098 .130 .225 .067 .088
11+ .098 .130 .225 067 .088

(2-6)U .143 .124 .132 .153

[Nt



Table 3.5.8 VIRTUAL POPULATION ANALYSIS

HERRING IN BALTIC FISHING AREA 30E

STOCK SIZE IN NUMBERS

UNIT: tonnes

ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOC
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE

UNIT: millions

USED: PROPORTION OF ANNUAL F BEFORE SPAWNING:
- PROPORTION OF ANNUAL W BEFORE SPAWNING:

1

2

3

4

5

6

7

8

9

10

11+
TOTAL NO
SPS  NO
TOT.BIOM
SPS BIOM

1974

2967
1938
1176
1704
775
740
666
406
228
139
108

10847
5873
284188
204040

1975

1935
2424
1528
868
1251
573
557
498
312
174
298

10418
6133
288974
212504

1976

4129
1557
1895
1151
661
969
438
429
383
243
278

12134
6201
299687
210757

1977 1

1509
3310 1
1196 2
1406

841

495

728

332

323

294

294

10728 8
6200 6
291514 255

204709 207162 19384

978

874
221
572
875
999
610
359
529
234
241
328

843
331

.150
.330

1979

619
694
946
1924
617
713
446
259
392
179
402

7190
5503

1980

1552
504
552
735

1431
464
530
331
200
301
115

6716
4359

1981

1394
1215
368
410
560
1031
316
371
238
150
236

6289
3690

1982

2207
1137
958
274
300
425
770
229
283
180
283

7048
3628

1983

2589
1786
856
662
194
209
301
562
166
212
148

7686
3316

K ARE GIVEN FOR 1 JANUARY; THE SPAWNING
FOLLOWING VALUES ARE

1984

4029
2044
1318
619
453
145
157
222
415
124
204

9729
3572

1985

3283
3222
1554
930
425
305
105
114
156
306
173

10574
4195

100 229123 207444 199554 183329 214176 252044 248284

4 159795 156183 142304 146925 158108 158952

cont'd.
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Table 3.5.8 cont'd.

1

2

3

4

5

6

7

8

9

10

11+
TOTAL NO
SPS Mg
TOT.BI0M
SPS BIOM

1986

691
2620
2347
1091
656
315
211
79
81
118

165

8373
5077
226622
163588

1987

2294
549
1814
1660
773
468
229
150
61
63
135

8197
4830
224180
174197

lRevised to 4,296
2Revised to 3,460

1988

659
1842
410
1303
1183
555
337
163
113
44
71

6680
37172

1989

5654!
534
1367
293
934
835
393
243
121
85
205

10662
3404

219663 292238
158807 169234

1990 1974-87

0 2148
45402 1730
375 1363
952 1022
203 710
662 533
596 415
282 322
179 248

88 195
222 226

AN



Table 3.5.9
List of input variables for the ICES prediction program.

HERRING 30E
The reference F is the mean F for the age group range from 2 to 6

The number of recruits per year is as follows:

Year Recruitment
1990 2148.0
1991 2148.0
1992 2148.0

Proportion of F (fishing mortality) effective before spawning: .1500
Proportion of M (natural mortality) effective before spawning: .3300

Data are printed in the following units:
Number of fish: millions

Weight by age group in the catch: gram
Weight by age group in the stock: gram

Stock biomass: tennes

Catch weight: tonnes

et + + + + + +
! i ! fishing| natural! maturity! weight in} weight inj
! age! stock size| pattern; mortality} ogive! the catch! the stock|
| 1 2148.0} .02} .20 .00} 12.000} 12.000}
voo2d 3460.0} L1514 .20} .02} 23.600} 23.600]
b3 375.01 L164 .20 574 33.000} 33.000}
! ! 952.0]} .16) .20} .78} 41.100, 41.100;
- 203.0} .15) .20} .87} 46.400; 46.400!
‘6] 662.01 .14} .20 1.00} 52.000} 52.000}
V7 596.01 .13 .204 1.00} 57.000} 57.000;
8y 282.0} 124 .20} 1.00] 61.700} 61.700}
9y 179.0} .11 .20} 1.00} 67.900] 67.900}
{10} 88.0} .10} .201 1.00} 66.900} 66.900}
111+ 222.0} .09} .201 1.00} 81.300} 81,300}
bt + + + + + ————

STT



Table 3.5.10

Effects of different Tevels of fishing mortality on
catch, stock biomass and spawning stock biomass.

HERRING 30E

+ + + ——— +
! Year 1990 ! Year 1991 ' Year 1992

Fomm—g + —— + + + + + + + + -+
i fac-{ ref.! stock; sp.stock! | fac-| ref.! stock] sp.stock! i stock] sp.stock!
1 tor! Fi biomass! biomass! catch! tor! F} biomass! biomass| catch! biomass! biomass!
e e ————— + + + + + + + + +
1 1.0} 15} 290! 155} 32} .0! .00} 291} 172! o) 324 204}
! | ! i H H A4 .02 { 1723 3t 320 201}
i | H H | H .21 .03} ! 172 71 316} 198
| 1 | | i H .41 .06} ' 171 13} 309} 1914
! | H ! ! ' .61 .09} | 170} 20} 302} 185}
| | ! H ! ' .81 .12 i 170} 261 296 180,
| ! | ! | t 1.0} .15} H 169} 32} 289 174
! H i ! ! 1.2 .18} H 168 38! 283! 169}
| ! ! ! : 1.4} .21} ! 168! 43!} 277, 163}
H ! | ! ! 1 1.6} .24} H 167} 49! 271 158}
i | i | H T 1,8 271 ! 166 54 265! 153!
! ! ! | i i 2.0} .30} H 166} 60! 259 149!
+ T + + + + + + +

The data unit of the biomass and the catch is 1000 tonne
The spawning stock biomass is given for the time of spawi

The
The

spawning stock biomass fo
reference F is the mean F

r 1992 has been calculated
for the age group range fr

s.
ning.

+

with the same fishing mortality as for 1991.
6

om 2 to

911



Table 3.5.11 Herring in Sub-division 30. Catch
options in 1991 and SSB in 1992 in
thousand tonnes.

F Catch 1991 SSB 1992
Fred 0.09 19 186
Fgg 0.15 32 174
1.2 X Fggq 0.18 38 169
F 0.26 51 156




Table 3.5.12

Herring in Sub-division 30E. Detailed perediction.

81T

+ + +

Year 1990. F-Factor 1.000 and referencevF .1520 atj,Jammry! atspawﬁng ﬁmei
1 ' ' i int ' ' | H .stock}
! ! Tute! tch in| catch in! stock| stock! sp.st9ck: sp:stock: sp.st?ck. sp.s
E agef Fbselu :; c:umberss weighti size% biomassg s1zei bwomass! s1ze! b1omassi
+ + + + + 00' 0|
! ! .0200)  38.563| 462.8) 2148.00! 25776 .00} 0! .00}

P2 .1500! 437.905| 10334.6! 3460.00] 81656  69.20  1633! 63.341  1494]
| 3: .1600] 50.387! 1662.8! 375.00! 12375  213.75! 7053 195.35: 6446:
! 4'l L1600} 127.917! 5257.4! 952.00! 39127}  742.56| 30519 678.65: 27892:
: 5: .1500¢  25.692) 1192.1! 203.00! 9419 176.61! 8194 161.65: 7500:
| 6: .1400)  78.568] 4085.5! 662.00! 34424,  662.00; 34424 606.84: 31555:
: 7: .1300} 65.993] 3761.6! 596.00! 33972) 596.00!} 339724 547.16: 31188:
: 8: .1200}  28.960) 1786.8! 282.00! 17399 282.00! 173991 259.28: 15997:
i 9'l L1100}  16.930) 1149.6! 179.00! 12154}  179.00! 12154} 164.83! 11191:
: 101 .1000} 7.603} 508.6 88.00! 5887! 88.00} 5887, 81.15i 5429:
E 11+£ .0900} 17.344} 1410.0! 222.00! 18048)  222.00! 18048} 205.03: 16669{
? Tot;T ? 895.862? 31611.8; 9167.00] 290238] 3231.12} 169286} 2963.28! 1553652

<+ + + +

ktkkkxl***ktaxz*t***nk:x:*ntz&tt**ttkt*x*xnk*:ﬁtktnnttk:

* Year 1991. F-factor 1.000 and reference F .1520 *

*x*xxt**k***xxtittthtﬁthttknkt*k:x:tlk*tkua&tt!xtx‘*&*

+ - +

! at 1 January! at spawning time!
+ + + + + + ; + + + +
H | absolute! catch in| catch in! stock! stock| sp.stock! sp.stock| sp.stock! sp.stock)
! age! Fi!  numbers! weight | size| biomass! size! biomass! size| biomass!
[ .0200{ 38,563 462.8) 2148.00! 25776 .00} 0} .00! 0!
T2 .1500; 218.169! 5148.8! 1723.81! 40681 ! 34.48] 813 31.56] 744!
73! -1600, 327.614) 10811.3! 2438.22} 80461! 1389.79! 45862 1270.17! 41915/
T4 -1600)  35.154!  1444.8! 261.63 10752}  204.07! 8387} 186.51! 7665
5 -1500}  84.061!  3900.4! 664.19 30818 577.84! 26811]  528.90! 24541
16! .1400}  16.978! 882.8!  143.05! 7438  143.05! 7438)  131.13! 6818
V7 <1300}  52.174%  2973.9! 471.19¢ 26857,  471.19! 26857|  432.58! 24657
i 8 -12007  44.002! 2714.9! 428.48! 26437!  428.48! 26437,  393.96! 24307
9! -1100{  19.368)  1315.1! 204.77; 13904  204.77! 13904 188.56! 12803,
i 101 .1000  11.342! 758.8)  131.29! 8783)  131.29! 8783)  121.07! 8099}
111+t -0900]  18.071!  1469.2! 231.31} 18805¢  231.31! 18805!  213.63! 17368
! Total i 865.496! 31882.8! 8845.94}  290716! 3816.27! 184102} 3498.06! 168920
— e

+ + + + + R + -+

cont'd.



Table 3.5.12

kR kKKK KKK KKK KKK RRK KRR AR KR RX R LR ALK KKK

cont'd.

* Year 1992. F-factor

Kk kI AKKEARRK KRR KR KK KK K x ok kX

e

1.000 and reference F

AEKKKXKKERRK KKK

.1520 *

Ak kA kR KRR KA R K kR LI KK KKK Kk R kXXX

+
i
|

+

at 1 January|

- +

at spawning time}
A +

P

| | absolute} catch ini catch in} stock; stock! sp.stock! sp.stock] sp.stock! sp.stock]
| age| ! numbers;| weight| size) biomass) size! biomass| size] biomassi
R } + + + + + N 5
1 Lo200! 38.563)  462.8! 2148.00, 25776 .00! ol 00! 0!
| 2\ .1500) 218.169] 5148.8 1723.8L} 40681}  34.48) 813!  31.56! 744!
| 31 .1600f 163.221] S386.3! 1214.75!  40086!  692.41! 228491 632,811 20882
|21 1600 228.569) 9394.2| 1701.09! 699141 1326.85 545334 1212.65!  49839!
|5l 1500 23.102] 1071.9! 182.53] g469! 158.80)  7368!  145.35! 6744
| & laoo} 55.543] 2888.5) 468.05)  24338]  468.05)  24338) 429.05!  22310]
| 70 1300 11.274!  642.6/ 101.82| 58031  101.82! 5803  93.48 53281
| g 1000 34.788) 2146.4} 338.75) 209001 338.75) 208003  3il.d¢, 19216!
| 9 ilop| 29.429] 19o9s.2} 311.141  2Li26i 31L.14} 211261 286.50! 19453
| 10}  .fooo} 12.976!  es.1} 150.19) 100473 150.19% 100478 138.51 92651
D 114i  losoo} 21120 1717.1) 230,341 21978 270.3a}  21978| 219.68! 20298
- + + + + + ) + b +
! Total | e36.750] 31724.8) 8610.46! 289124] 3852.82 189760} 3531.03) 174085
+ ¢ ' + + + + + + ——

61T
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Table 3.5.13 Swedish catches in the western part
of Sub-divisions 30 and 31.

Sub-division

Year

30 31
1977 3,610 750
1978 2,890 700
1979 1,590 785
1980 1,392 760
1981 1,270 620
1982 1,730 670
1983 2,397 696
1984 2,401 524
1985 1,885 717
1986 2,501 336
1987 1,905 320
1988 3,172 267
1989 3,242 432




Table 3.6.lSUM OF PRODUCTS CHECK

HERRING IN THE BOTHNIAN BAY (FISHING AREA 31, EASTERN PART)
CATEGORY: TOTAL

CATCH IN NUMBERS UNIT: millions

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984

0 0 0 0 0 0 8 1 0 0 0 0 0

1 8 9 2 13 2 2 5 61 12 6 27 36

2 1 23 39 20 97 7 6 49 80 14 11 137

3 9 17 31 40 25 131 7 6 22 107 19 20

4 18 27 11 42 26 18 77 13 4 20 67 10

5 23 23 17 19 22 28 12 82 10 5 10 51

6 28 25 14 23 15 22 21 14 45 15 11 7

7 4 28 13 26 21 11 15 23 15 29 10 6

8 1 10 11 21 12 26 11 16 14 7 15 1

9 0 3 2 10 7 6 12 9 8 10 4 13
10 0 3 2 3 2 7 3 6 4 3 3 2
11+ 0 2 1 3 1 4 2 1 5 4 2 3
TOTAL 92 168 142 219 230 268 172 279 220 217 178 287

1985 1986 1987 1988 1989

0 0 0 0 0 0

1 4 4 9 8 10

2 76 18 38 44 9

3 117 49 27 29 19

4 16 68 39 25 9

5 11 12 46 39 9

6 31 15 10 39 13

7 5 30 13 7 13

8 3 4 9 8 3

9 3 5 4 6 1
10 7 6 3 4 2
11+ 4 13 5 2 1
ToTAL 276 224 203 211 89

11



Table 3.6.2 SUM OF PRODUCTS CHECK

HERRING IN_THE BOTHNIAN BAY (FISHING AREA 31, EASTERN PART)
CATEGORY: TOTAL

MEAN WEIGHT AT AGE IN THE CATCH UNIT: gram

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984

0 6.0 5.0 5.0 5.0 5.0 5.5 5.9 5.0 5.0 2.0 4.0 4.0
1 12.6 15.0 13.0 12.2 13.3 14.8 14.5 - 11.9 14.1 16.0 13.0 16.1
2 22.9 20.5 21.3 21.7 20.9 22.8 23.9 22.3 21.5 24.5 25.1 23.4
3 30.2 28.3 30.3 29.6 29.9 31.0 32.0 31.1 29.0 31.3 34,7 35.0
4 35.9 34.1 36.2 34.5 34.3 36.4 35.7 37.5 35.2 37.2 39.8 41.0
5 38.7 37.9 38.8 40.1 38.4 37.8 39.0 39.7 39.7 42.3 42.9 43.8
6 41.9 40.3 44.5 41.6 41.2 42.1 41.0 41.8 42.4 46.9 47.8 46.6
7 44.4 42.7 45.7 44.0 44.4 43.3 45.2 43.9 45.7 48.2 52.7 53.1
8 46.8 45.4 49.5 46.1 46.9 46.3 48.7 46.7 47.3 50.9 55.7 53.4
9 49.8 46.5 51.6 50.5 48.0 49.7 49.6 49.3 50.7 54,7 59.0 56.7
10 52.9 60.2 61.3 49.6 51.0 50.0 51.5 57.7 51.8 57.2 60.0 56.5
11+ 57.1 50.0 63.0 57.7 56.3 63.1 50.7 55.6 57.3 60.6 63.6 61.8

1985 1986 1987 1988 1989

4.0 4.0 4.0 6.0 6.0
13.0 12.3 14.3 9.2 13.8
22.1 18.7 23.8 23.7 23.5
30.7 29.4 32.4 35.2 34.0
38.3 36.7 38.9 41.4 42.2
43.5 41.4 44,2 45.7 47.0
45.8 45.3 48.9 50.5 50.6
52.2 49.0 53.5 54.6 53.3
53.9 50.7 56.7 60.7 57.7
57.8 59.2 59.4 59.5 65.3
57.2 58.0 61.3 61.9 60.7
11+ 62.9 64.9 68.8 73.5 70.5
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Table 3.6.3

Herring‘Botnbay VPA Tuning-module, Ba]tig—Pe1agic WG,

103
Trapnet
1974, 1989
1.1
1,10
529, 0.2, 8.9,
554, 2.2, 15.4,
695, 0.4, 9.8,
484, 0.6, 16.7,
424, 0.0, 2.1,
556, 2.8, 0.6,
424, 0.8, 8.4,
370, 0.4, 16.6,
272, 0.1, 4.8,
233, 0.8, 2.3,
232, 0.8, 17.3,
203, 0.3, 7.0,
292, 1.3, 2.3,
263, 0.1, 2.8,
182, 0.0, 4.8,
132, 0.0, 0.9,
Bottom trawl
1974, 1989
1,1
1,10
1022, 7.3, 8.8,
2004, 3.2, 16.2,
2232, 15.7, 5.2,
2245, 3.4, 45.9,
2821, 4.0, 3.7,
6419, 5.0, 5.9,
7510, 43.3, 39.1,
6957, 14.4, 41.1,
7196, 0.0, 4.6,
5573, 20.7, 10.0,
5071, 36.9, 62.6,
3122, 1.4, 28.3,
2663, 7.0, 10.0,
2546, 12.7, 26.4,
2378, 7.0, 28.3,
1719, 6.6, 4.1,
Pelagic trawl
1974, 1989
1,1
1,10
44, 3.5, 0.4,
108, 0.0, 0.0,
731, 2.2, 1.3,
705, 0.9, 11.9,
1003, 1.0, 0.9,
1056, 0.8, 0.9,
1365, 20. 8 5.4,
1139, 4.0, 31.4,
945, 5. l, 7.3,
1128, 16.8, 1.8,
1542, 21.2, 34.4,
1177, 6.3, 28.9,
1349, 0.0, 9.2,
1249, 0.9, 5.3,
1217, 0.0, 4.5,
879, 2.2, 3.5,

3.1,
10.5,
16.2,

7.7,
54,7,

6.2,

5.0,
11.8,
71.3,
16.7,
15.2,
55.7,
31.4,
19.6,
18.3,
11.5,

[uny
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27.1,
18.1,
6.8,
4.9,
4.1,

3.5,
5.9,
15.2,
9.5,
11.8,
49.2,
9.7,
2.8,
13.0,
50.7,
6.9,
10.5,
39.8,
25.7,
12.9,
5.8,
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Table 3.6.4 Herring in the Bothnian Bay (Sub-division 31E-

Module run at 16.57,03 24 APRIL 1990

DISAGGREGATED Qs

LOG TRANSFORMATION

NO explanatory variate (Mean used)

Fleet 1 ,Trapnet > has terminal q estimated as the mean
Fleet 2 ,Bottom traw] s has terminal q estimated as the mean
Fleet 3 ,Pelagic trawl » has terminal q estimated as the mean
FLEETS COMBINED BY ** VARIANCE **

Regression weights
> .005, .03, .i00, .193, 308, .432, .555, .670, .769,

Oldest age F = 1.000"average of 5 younger ages. Fleets combined by varian

Fishing mortalities

Age, 74, 75, 78, 77, 73, 79, 80, 81, 82,
1., .020, .009, .013, .0og, -016, .022, .086, .062, .032,
2, 073, .113, .099, .122, 038, .052, .277, .150, .0o91.
3, .093, .126, .155, .1s4, 227, .049, .069, .183, .286,
4, .120, .081, .234, ,137, 153, 192, .108, .055, .23,
5, .189, .097, .17s, -181, .203, .143, .305, .1lg, .089,
6, .214, .155, 181, <194, .255, .214, .233, .259, .224,
7, 531, (158, 453, 232, 195, .269, .356, .392, .243,
8, 444, .372, 396, 388, <484, .300, .472, .370, .288,
9, .215, .162, .677, -215,  .317, .409, .409, 429, 436,

10, .318, .189, .377, .242, +291, .267, .355, .312, .25,

Log catchability estimates

bge 1
Fleet, 74, 75, 76, 77, 78, 79, 80, 81, 82,

Tuning amalysis.

.850,

€3,

.036,
075,
161,
274,
.166,
.259,
. 220,
.182,
.242,
<214,

83,

911,

84,

.069,
<242,
172,
.113,
.331,
.164,
.220,
.035,
223,
.195,

84,

.954,

ce of predictions

85,

018,
.193,
.317,
.194,
164,
.324,
.140,
.135,
.089,
171,

85,

.980,

86,

019,
.092,
174,
.290,
.201,
.329,
.548,
174,
.337,
.318,

86,

994,

87,

.024,
.218,
181,
.194,
.307,
-241,
491,
.311,
<248,
.320,

87,

.999,

83,

.053,
.160,
.241,
.236,
282,
+436,
. 263,
621,
.319,
.384,

88,

1.000,

£9,

071,
.074,
091,
.104,
.118,
135,
238,
.162,
135,

158,

89

T :~l3.93:~11.03:-14.35:-12.06:—14.82:-10.76:-12.83:-12.10:-13‘12:~12.30:-11.93:—12.02:-10.85:

2 ,‘lO.99,*11.94,-11.85,vll.86,-11.42,-12.63,*11.7l,~ll.45,~16.90,*12.22,~ll.18,
3, ~8.58,—14.09,—12‘?0,~12.03,—11.77,~12.65,'10.74,~10.92,-10.43,-10‘83,*10.55,

SUMMARY STATISTICS

13.73.°14.13.°13.75

Fleet , Pred. |, SE(q),Partial,Raised, SLOPE s SE s INTRCPT, SE
B q s B F , F B s Stopse s sIntrept
1 ,-12.68 , .950, .0004 s 2058, .D00E+0D, -000E+00,-12.678, .293
2 ,-11.98 , 1.374, .0108 , (0163,  .0D0E+00, .000E+00,-11.979, .419
3 ,-12.28 , 1.853, .p041 , .0188, -000E+00,  .0D0OE+00,-12.277,  .555
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio
071 .724 871 871 1.447

-13.21,-11.37,-11.16,-10.84,-10.52
-10.74,-16.55,-13.09,~16.03,-10.94

cont'd.



Table 3.6.4 cont'd.
fhae 2
Heet. 74, 75, 76, 77, 78, 79, 80, 8L, 82, 83, 84 8% 86, 87, 88, 9
585, 9.7, ~9.56,-10.04,-10.50,-11.5L, 15 939 =905, 9,62, -8.9%, ~5.35,-10.15, 5T, T8.75, <973
5 -10.51,-10.66, 1138 -10.57,-11.83,-11.67,-10.43,-11.42,-12.40,-11,33,-10.74,-10.58,-10.89, ~3.74,-10.05,-10.84
3 1-10.45,-14.43,-11.63,-10.76,-12.21,-11.74,-10.71, o83 -9.91.-11.44,-10.14, -9.69,-10.29,-10.63,-11.22,-10.33
SUNKARY STATISTICS
Fleet , Pred. . SE(q),Partial,Raised, SLOPE s SE ,INTRCPT, SE
5 q B . F , F N N Siope N JIntrept
. , . . . . , ,
T g0, .i82, .0083 , .0892, .DOOE+0D,  .DODE+00, -9.802, .147
> '-l0.88 . .600, .0325 . .0714, .0DDE+0D,  .00DE+00,-10.875,  .183
3 .-10.58 ‘Sog. .0223 , .0574,  .DODE+DO,  .ODOE+DD,-10.580, ~ .182
Fbar SIGHA(int.) SIGMA(ext.) SIGHA(overall) Variance ratio
.074 .318 .130 .318 L167
boe 3
el 74, 78, 76, 77, 18, 79, 80, 8L, 82, 83, 84 85 85, 87, 83, 89
. . . . . . . . . , , . , . \
T 513 .85, 9.29, 9,44, -9.18,-11.22,-11.03, -9.4Z, -5.65, -9.43, -9.02, -8.57, 573, -9.75, -9.35, -9.48
5 10.55.-10.78, -10.48,-10.69,-10.30,-11.94,-11.78,-11.17,-10.54,-10.58, -10.54, -9.84,-10. 0o, -9.39, -9.55,—10 EE
S 12.88.-12.43,-12.05,-10.88,-10.63,-11,96,-11.35,-10.35,-10.90,-11.16,-11.24, -9.86, -5 '96.-10.23,-10.30,-10.71
SUMNARY STATISTICS
Fleet , Prec. , SE(q).Partial,Raised, SLOPE ,  SE JINTRCFT, SE
> 9 s e ,  Slope JIntiopt
3 3 3 3 3 3 3 3
T Tga7 . .66, .0107 , .0921, .OD0E+00,  .00CE-00, -9.470,  .173
2 ’-10.43 . .S20, .0505 . .0835, .ODDE0D,  .0DDE+00,-10.435,  .159
5 Sl0.64 , .519, 0211 , .0978,  .DODE+DO,  .DODE+DO,-10.537,  .158
Fbar SIGHA(INt.) SIGMA (ext.) SIGMA(overall) VYariance ratio
.091 .308 L473E~01 .308 .024
poge 4
et 74, 7, 76, 77, 78, 79, 80, 8L, 82 83, 84 85 85, 87,
T "T9793. T5.35, —6.87, -9.18, 9.76, 55 104,050, -6.89, -9.03, 9.40, -8.43, 5.7, 9.58, -9,
2 110071077, 10.17,-10.72,-10.18, -10.85,-11.42,-12.07,-10.75, -10.19,-11,08, -10.10, S9.66, -9,91, 0.1
5 13.05,-13.54, 11.18,-10.80,-10.52,-10.89,-11 .11,-13.59,-10.75, -10.73, 11.42,~10.22, -9.50,-10.10, -9. 91,»11 a6

conttd.
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contfd.

Table 3.6.4

SUMHARY STATISTICS

Fleet , Pred. |, SE(q),Partial,Raised, SLOPE ) SE s INTRCPT,  SE
s q s s F o, F > Slope sIntrept
1, -9.47 , " 567,7.0103 s 1017, .000E+D0, -000E+D0, -9.471, .173
2 ,-10.43 , .565, .0506 » .0785,  .0DDE+00, .000E+00,-10.434, 172
3 ,-10.680 .641, 0180 , .2020, LO00E+TD, .000E+30,-10.759, 256
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio
.104 .361 .239 .361 .437

Age 5

Fleet, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84,

3

85, 86, 87,

88, 89

1. 8.43, 5.64, 5.0, 955 ~5.32,710.25, 9.07.710.43. 5.86,-10.05, <860,
2>710.32,-10.75, 10.21,-10.45, -9.94,-10.83,-10.48)-11.11,-11.39,-10.55 - 10, 39,
3 »712.50,713.73,-10.92,-10.63,-10.26,-10.83,-11.94.-12.47,-12.09, -11.27.-10. 07 -

SUMMARY STATISTICS

5,10, <9.64, .75,
-3.83.-10.13, -9.61,

75,39, 5,53
-9.54,-10.04

10.43, -9.78, -9.66,-10.02,-10.52

Fleet , Pred. , SE(q),Partial,Raised, SLOPE SE - s INTRCPT, SE
s g B B s F oo, > Slope , ,Intrept
T T T RTINS -T551, .000E+00, .300E+00, 5 35T a1
2 .710.25 464, .0605 , .0956, .000E+00, .00QE+0D.-10.254° 141
5, ;-10.68 . .762, .0202 , .1010,  .000E+D0, .000E+00.-10.631 333
Fbar SIGHMA(int.) SIGMA (ext.) SIGMA(overall) Variance ratio
.118 .301 .1s5 .301 .299
bge 6
Flest. 76, 75, 76, 77, 78, 79, 80, s, g 83, 84, 85, 8, 87, 83, &9
1, 835, 5,44, 918, 535, ~8.51,-10.12, ~9.53, <894, -8.93,-10.37, “5.32, “5.40. 975 578, T8I, 9.0
2 ,-10.39,-10.43,-10.48,-10.10. ;2:86,-10.56,-10.39,-10.62,-10.60,-10.26, 1111, -9.65, -9.55. -0 55 -9.17. -9.87
3 ,-12.44,-13.07,—10.97,-10.30,-10.00,~10.59,-11.29,—11.s7,~12.25,~10.95,—10.15, -9.91, -9.60, -9.72, -9.44.-10.39
SUMMARY STATISTICS
Fleet , Pred, , SE(q),Partial,Raised, SLOPE 5 SE s INTRCPT,  SE
s q s s F s F s . STope s SIntrept
T 75,26 . a8, oI IE -000E+00,  .000E+00, 6,355 133
2 .710.07, 467, .0726 , L1111,  .000E+00,  .000E+00.-10.073. . 1a9
5,:10.42 723, L0261 , .1306,  .000£+00,  .0DDE+00.-10.424 390
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio
.135 .295 .126 .265 .184 cont'd.
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Table 3.6.4 cont'd.

hoe 7

Fleet, 74, 75, 76, 77, 78, 739, 30, 81, 82, 83, 84, 85, 85, 87, 33, a3

3

]

» s s s 5 s 5 s s s > s »
1, -7.38, -9.22, "8.23, 78,79i 7§.90, -9.53, -9.17, -9.05, 79,09, -9.38, -8.87, -9.47, 78.75, -8.93, -9.18, -9.24
2 ,-10.06,-10.60, -9.45, -9.90, -9.88,-10.49, —9.99,-lD.09,—10.33,-10.55,*1D,90,-10.08, -9,01, -9.16, -9.51, -9.43
3 ,«11.66,»13,00,-10.99,-10.lU,~10.20,-10.53,—12.58,~1l.16,~13.92,«10.38,«10.66,—10.90, -9.22, -9.32,-10.29, -9.42
SUMMARY STATISTICS
Fleet , Pred. SE(q),PartiaW,Raised, SLOPE N SE , INTRCPT, SE
R q R N F , F 5 s Sl ape s ntropt
] 3 3 3 3 — N s B
1 , -9.11 , .215, .0l46, L2717, .000E+D0, L000E+D0, -9.108, L0685
2, -9.89 , .495, .0870 , .1508, .000E+D0, LO0DE+DD, -9.892, L151
3 -10.59 , 1.094, .0220 , .0734, LO0DE+DD, .DDDE+00,-10.595, L334
Fbar SIGHMA(int.) SIGMA (ext.) S1GHMA(overall) Variance ratio
.238 .194 L212 L2112 1.193
fge 8
Flest, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 88, 87, 83, 39

s s > > s » s s > > > s > )

1, -7.52, ~8.36, -8.31, -8.28, ~8.22, -9.82, -8.94, -9.15, -8.83, 79.45,-10.20, -8.66, -9.35, -8.97 -3,45, -9.41
2 ,-10.00, -9.84, -9.82, -9.31, -9.07,-10.40, “9.99,‘10.22,—10.l9,-10.86,—11.89,—10.45,-10.46, -9.65, -8.80, ~9.62
3 ,-10.77,-11.94,-10.94, -9.49, —9.40,*10.46,~1l.95,~ll.60,—13.88;*10.60,-14.80,*10.1?,*10.11, -9.89, -3.83,-10.21

SUMMARY STATISTICS
Fleet , Pred. SE(q),Partial,Raised, SLOPE s SE ,INTRCPT, SE
s q . B F , F B B Slope B ,Intrept

3 3 3 3 3 t] 3
1, -9.12 , .448, .0L45 , L2176, L0DDE+00, .00DE+D0, -9.116, .136

2 ,-10.15 .679, 0674 , 0983, L000E+0D, .DDOE+00,-10.146, .207
3 ,-10.95 , 1.480, .0154 , .0770, .002E+00, L000E+0D0,-10.952, L451
Fbar SIGHMA(int.) SIGMA(ext.) S1GHA(overall) Variance ratio
162 .362 .89 .362 L5637
#hge 9

Fleet, 74, 75, 75, 77, 73, 79, 80, 81, 82, 33, 84, 85, 86, 37, 33, 89

s 5 s . s s > s s s s s s 5 s ;
1,°8.39, -9.03, -7.90, -8.79, T§.22, -9.31, -9.25, -8.95, -B.50, 9,07, -8.60, -9.16, -9.49, -9.29, -8.65, -9.19
2, -9.91,-10.72, -9.34,-10.28, -9,59,-10.05,-10.31,-10.19, -9.84,-10.63,-10.49,-11.74, 9.51, -9.73, -9.43, -9.46
3 ,-10.46,-11.21,-10.49,-10.44, -9.97,-10.09,-14.22,-10.19,-13.85, -9.63,-11.29,-10.92, -9.64,-10.29,-10.26,~10.35

cont'd.
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Table 3.6.4 cont'd.

SUMMARY STATISTICS

Fleet , Pred. , SE(q),PaFtia1,Raised, SLOPE 5 SE s INTRCPT, sE

s q f s F , F s Slope sIntrept
1, -9.02 , .279, .0160 , .1600, -000E+00, .00DE+00, -9,018, .085
2 ,-10.09 , .575, .0715 s 0715, .000E+00, .000E+00,-10.088, 176
3 ,-10.82 , 1.145, .0176 . .0881, .000E+00, .000E+D0,-10.818, . 348
Fbar SIGHA(int.) SIGMA (ext.) SIGKA(overall) Variance ratio

.134 .246 .228 .246 .862
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Tabte 3.6.5 VIRTUAL POPULATION ANALYSIS From tuning.
AURRING LN THE BOTHNIAM BAY (FISHING AREA 31, EASTERN PART)

FISHING WORTALITY COEVFICIENT UiLT: Year-l NATURAL MORTALITY COEFFICIENT = .15

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

1 .020 009 013 .0os L0156 022 .086 L0652 .032 036 .59 016
2 073 113 .099 W122 .038 .052 .277 150 L0981 075 .242 .193
3 .093 L1286 .155 164 227 .049 089 .183 .286 .16l 172 .317
4 .120 081 .234 .137 .159 .192 .108 .055 .231 L274 W113 .194
5 .189 087 .178 .181 .203 .143 .305 .110 .089 165 .331 164
6 214 .155 181 .194 .255 L2114 .233 .259 .224 . 258 .164 .324
7 .531 .158 453 .232 195 .269 . 356 .392 LZ43 .220 .22 .140
8 444 L372 .396 .388 .484 .300 L472 .370 .288 .182 .035 L35
39 .215 162 677 .215 .317 409 409 429 .436 L 242 .223 .089
10 318 139 377 .242 .291 . 267 .355 .312 .256 .214 .195 171

11+ .318 L1589 377 242 .291 267 .355 .312 256 .214 .195 171

(2= 63U .138 L1114 .169 (159 177 .130 .198 .151 .184 .187 .204 .238

1985 1987 1988 1989 1980-87

.019 024 .053 071 043
.092 .218 180 .074 J167
174 .181 .241 091 .193
290 .194 L2368 .104 .182
.201 307 .282 .118 .208
.329 241 LA36 .135 .254
.548 L4381 .263 .238 .326
174 .311 .62 L1682 L2468
.337 L2438 319 L134 .302
.318 320 384 .158 L2867
11+ .318 .320 .384 .158 .267

—
S0 o0~ O U B W N

(2~ 86 .217 L228 271 .104

62T
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Table 3.6.6

£ Title : HERRING IN THE BOTHNIAN BAY (FISHING AREA 31, EASTERN PART)
At 18.27.22 24 APRIL 1990

fror 74 to 89 on ages 1 to 10

with Terminal F of .100 on age 3 and Terminal § of .700

77.976 and
27.820 after 142 jterations

Initial sum of squared residuals was
final sum of squared residuals is

Matrix of Residuals

-
| Years 74775 75/76  76/77  71/78 78779
i Ages
| 1/ 2 -.428  -.264  -.862  ,211 185
| 2/ 3 -.679 479 -527  -,335  -.317
i 3/ 4 =192 037 -070 122 071
! 45 021 -.060 244 -,177  .067
| 5/ 6 (071 114 -.121  -.078  -.034
| 6/ 7 <104 -.267 -.353  ,151 -.ge8
! 7/ 8 2151 -.408 002 -,693 -.732
l 8/ 9 1.074  .561  .762 672  .491
| 9/10 (065 .050 1,334  ,045  .319
| 000,000  .000 .000 .00Q
! .
| WS (001 .001  .001 .001 .001
f Years 79/80  80/81 81/82 82/83 83/84 84/85 85/86 86/87 87/88  88/89
i Ages
| 172 -501 877 1.212 568 -.457 582 .qo8 =770 -.194 374
| 2/ 3 -185 448 -.410 -.576 -.889 -.004  .ag0 -.485 210 -,197
| 3/ 4 =502 -.100  -.184 008,123 -.133 401 -.049  -.163 -,056
| 45 Jd2L 0 -.165  -.441 339 -1138 -1312  .283 236 -.124  -,082
! 5/ 6 (038 184 -502 -1,096 -.069 .274 -.332 033,033 -.006
| 6/ 7 022 -.562 186 -.041  .066  .144 -.061 -.088  ,099 -,094
| 7/ 8 =207 -.284 263 -,037 1,378  .238 -.279 660  -,007 -,611
| 8/ 9 -A50  .363 266 .31 -.185 -.893 -.48g -.075  ,395 1,054
| 9/10 917 430 877 908,238 .441 -.897 438 -,040 053
i .
! «000  .000 .000 .000 .000 .doo0 .o0go .000  ,000 000
| WTS .01 .001 001 .00 .001 1.000 1.000 1.000 1,000 1.000
| TTSHYAg Woreaiities (F)
| 74 75 76 77 78 79

F-values  ,0815 ,0630 .1217 .1058 1207 1084
! 80 81 82 83 84 85 86 87 88 89
j Fovalues  .1690 .1472 .1589 1475 1275 <1301 .1650  .1888 .2277 .1000
? Selection-at-age (S)
| 1 2 3 4 5 6 7 8 9 10
| S-values  .1971  .9116 1.0000 .9139 0346 .9584  .9007 .6359 .6721 L7000



Table 3.6.7 VIRTUAL POPULATION ANALYSIS

[ERRING IN THE BOTHNIAN BAY (FISHING AREA 31, EASTERN PART)

FISHING MORTALITY COEFFICIENT UNLT: Year-1 NATURAL MORTALITY COEFFICIENT = .15

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

1 014 007 .011 008 .011 .019 .068 .044 .026 .028 .060 .016
2 .047 .078 .082 .102 .033 .036 .230 .116 .064 .061 L171 .163
3 .060 078 .102 133 .184 .042 046 146 .209 . 109 .135 .205
4 .066 050 .135 .086 .125 148 .092 L0356 176 .185 .073 .147
5 .083 L051 L105 .085 .119 .108 .222 .092 057 121 .201 101
6 .088 052 .088 .105 .120 L114 .168 174 .182 156 .113 .170
7 136 .058 .149 .101 096 L1110 .165 257 .149 171 119 .092
8 .109 L0567 L1121 .095 171 .130 .153 .138 165 .102 .026 .068
9 L057 .03l .078 .053 058 106 143 .100 .126 123 .114 066
10 .057 043 .059 .018 058 .03% .068 .085 .045 .048 .088 .073
11+ 057 LG43 .059 .018 .059 .039 .068 085 .045 .048 .088 .079

{2- 68U 063 064 .102 .104 .116 .090 .152 .113 .138 126 139 .157

1986 1987 1988 1989 1980-87

1 .018 .029 .055 .020 .036
2 .092 .210 195 W077 .138
3 142 .181 .231 114 147
4 L1686 .15 .236 .0%8 .129
5 .145 153 .211 .118 .136
6 183 162 .178 .096 .154
7 .230 224 .162 .078 176
8 .108 .099 .203 .092 .108
9 .148 .142 .081 .033 120
10 .223 L116 .190 .033 .094
11+ 223 .116 .190 .033 .094
(2- 86U 146 172 .210 .101

€1



132

Table 3.6.8 VIRTUAL POPULATION ANALYSIS
HERRING IN THE BOTHNIAN BAY (FISHING AREA 31, EASTERN PART)

STOCK SIZE IN NUMBERS

UNIT: millions

URIT: tonnes
ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR 1 JANUARY; THE SPAWNING
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE
USED: PROPORTION OF ANNUAL F BEFORE SPAWNING: .150
PROPORTION OF ANNUAL M BEFORE SPAWNING: +400

1974 1975 1978 1977 1978 1979 1980 1981 1982 1983 1984
1 657 316 1261 266 202 302 985 297 244 1120 672
2 540 557 270 1074 227 172 255 791 245 204 939
3 308 443 444 214 835 189 143 174 607 198 165
4 445 250 353 345 161 598 156 117 130 424 152
5 311 359 205 265 273 122 443 123 97 94 303
6 313 246 294 159 208 208 95 306 96 79 71
7 236 247 199 231 123 158 160 69 221 69 58
8 100 177 200 148 180 96 122 117 46 164 50
9 66 77 143 153 116 131 73 90 87 33 127
10 60 54 64 114 125 94 101 54 70 66 25
11+ 33 26 53 36 74 51 13 70 85 39 41
TOTAL NO 3069 2752 3485 3004 2522 2122 2546 2209 1928 2490 2606
SPS  NO 1881 1894 1864 1849 1957 1558 1267 1258 1367 1119 1153
TOT.BIOM 92183 92288 98417 93280 89253 74953 72130 68278 69279 72407 78391
SPS BIOM 68903 73985 72435 68717 75130 62130 51715 48194 55526 49564 47268
1986 1987 1988 1989 1990 1974-87
1 257 318 160 552 0 512
2 226 217 267 130 466 447
3 399 178 151 189 104 356
4 478 298 128 103 145 288
5 92 348 220 87 81 226
6 95 69 257 153 66 175
7 155 68 50 185 120 146
8 43 106 47 37 147 114
9 36 33 83 33 29 86
10 34 27 25 66 27 70
11+ 68 50 12 33 82 50
"TOTAL NO 1883 1712 1400 1567
SPS NO 1311 1141 980 820
TOT.BIOM 63067 62522 54390 53721
SPS BIOM 51049 49947 44719 39880



able 3.0, variables for the ICES prediction progranm.

HERRING 31E

The reference F is the mean F for the age group range from 2 to 6

The number of recruits per year is as follows:

Year Recruitment
1990 512.0
1991 512.0
1992 512.0

Proportion of F (fishing mortality) effective before
Proportion of M (natural mortality) effective before

Data are printed in the following units:

Number of fish: millions
Weight by age group in the catch: gram
Weight by age group in the stock: gram
Stock biomass: tonnes
Catch weight: tonnes

spawhing:
spawning:

.1500
.4000

+ + +
i

i fishing| natural| maturity| weight in| weight in)|

1

b ]

) age| stock size| pattern) mortality! ogive! the catch| the stock!
] 512.0} .02! .15} .00} 13.800! 13.800]
! 21 466.0) .08} .15¢ .03} 23.500] 23.500]
13 104.0! .10} L1510 .96 34,000} 34.000!
I 145.0! .10¢ .15} 1.00} 42,200} 42.200)
15 81.0} .10} 151 1.00!} 47.000} 47.000!
i 6] 66.0) .10} .15 1.00} 50.600! 50.600)
V7 120.0! .09! .151 1.00! 53.300! 53.300!
! 8| 147.0} .08! .15 1.00!} 57.700] 57.700)
b9t 29.0! .07} .15} 1.00!} 65.300} 65.300
110} 27.0} .06} 154 1.00! 60.700} 60.700!
111! 82.0} .05 L1514 1.00} 70.500} 70.500!

+

[



Table 3.6.10

Effects of different levels of fishing mortality on
catch, stock biomass and spawning stock biomass.

HERRING 31E

! Year 1990 t Year 1991 H Year 1992

{ fac-{ ref.! stock| sp.stock! { fac-| ref.| stock! sp.stock! {  stock! sp.stock!
1 tor! Fi biomass! biomass! catch! tor! F| biomass| biomass| catch! biomass! biomass!
t1.0!} .10} 59! 381 4, .00 .00} 65| 45) | 751 54|
) ; ] { 1 S S N ¥ | 45, 01 75] 54]
i ] i | | Pe2d .02} H 454 1 74 53]
i i 1 H i H 4 .04} | 45] 2} 73} 52|
| ' 1 i i 1 61 .06¢ i 451 34 721 514
1 | i | | H -8 .08; | 451 4 714 50,
i i i i | i 1.0)  .10¢ 1 44] 4% 70} 49,
! ! H ! ! 1.2 .12} H 44! 51 70} 48)
! | ! ! ! V1.4 .13 ! 44! 6! 69 47!
) ' ! ! ! t1.6] .15} 1 44, 71 681 47!
! ! ! | ' 1.8 .17! H 44 8} 67! 46
| ! ! ! { 1 2.0} 194 H 44) EH 661 451
+ + + + + + + + + + + +

The data unit of the biomass and the catch is 1000 tonnes.
The spawning stock biomass is given for the time of spawning. --
The spawning stock biomass for 1992 has been calculated with the same fishing mortality as for 1991.
The reference F is the mean F for the age group range from 2 to 6

PET



Table 3.6.11 HERRING in Sub-division 31E. Catch and
spawning stock options in thousand tonnes.
F Catch 1991 SSB 1992
Fmed 0.058 3 51
F89 0.096 4 49
F88 0.200 9 44
F 0.218 10 44
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Table. 3.6.12

16.31.20 25 APRIL 1990
HERRING 31E

Detailed prediction
lttﬂ‘ttnkttt#ktthtti\*)\tktRtkk:tttttthttka*kkxkkktkt*tﬂ

* Year 1990. F-factor 1.000 and reference F .0960 *

ARKAKKRXKKARRRRARRA AR KR KRR AR AKRAR KRR ANKKEKARRAARRKRARRKARR

+ +

at 1 January. at spawn1ng t1me.

—

+ "

| absolute| catch in| catch in! stock]| stock} sp.stock: sp. stock' sp.stock‘ sp.stock‘
age| F! nhumbers! weight! size] biomass‘ size) b1omass. size! biomass|
1} .0200} 9.417{ 129.95) 512.00! 7065.6! .000} .0} 000} .0}

24 .0800;  33.303] 782,63} 466.00; 10951.0! 13.980! 328.5] 13,009 305.7)

; + + + + .
+ + + + + +

t
1
]
1
E
]
y 3 1000} 9.202] 312,86} 104.00; 3536.0f 99.840 3394.6! 92.626! 3149.3!
b4 -1000;  12.830) 541,41} 145,00{ 6119.0} 145.000{ 6119.0! 134,523} 5676.9!
i 51 1000} 7.167) 336.84| 81.00; 3807.0{ 81.000{ 3807.0! 75,147} 3531.9!
;6 .1000 5.840)  295.49) 66.00{ 3339.6) 66.000f 3339.6! 61,231! 3098.3!
I 0900} 9.602; 511.77) 120.00f 6396.0{ 120.000! 6396.0! 111.496{ 5942.8!
i 8 .0800;  10.506{ 606.17} 147.00{ 8481.9! 147.000} 8481.9! 136.788!  7892.7!
P9 .0700} 1.822¢ 118.99] 29.00; 1893.7{ 29.000{ 1893.7! 27.026! 1764.8!
110} 0600} 1.461} 88.70] 27,007 1638.8) 27.000f 1638.9! 25.200! 1529.6!
| 11+ .0500 3.716{ 261.98) 82.00{ 5781, 0: 82,000{ 5781.0f 76.648! 5403.7|
| Total ! 104.865{ 3986.79] 1779,00) 59009. 7 810.820] 41180, 2. 753.694] 38295.61

AARAKARKRKRRARAKRAARKAAARRRRARRARARRAARRAARKRRRRAARRARRAARKR

* Year 1991. F-factor 1.000 and reference F .0960 *

AARAARAARARAAARRRRARRARARAR KRR RRAARRRRARRARAKRAARRRARRRRA

+

at 1 January, at spawn1ng t1me.

b ——

| absolute| catch in! catch in! stock] stock} sp.stock' sp. stock' sp, stock' sp. stock‘
age| Fi numbers) weight| size| biomass' size! biomass! size| biomass|
! .0200! 9.417} 129.95} 512,00/ 7065.6! .00} .0} 000} .0}

21 .0800;  30.870} 725.46! 431,96 10151.0! 12,96 304.5) 12,058} 283.4)
1 -1000;  32,760{ 1113.83; 370.25! 12588.6! 355.44! 12085.0! 329.760! 11211.8!

4, .1000} 7.166)  302.42| 81,00  3418.0] 81.00}  3418.0! 75.143] 3171.0|}
! .1000} 9.992;  469.61} 112,93} 5307.5{ 112.93! 5307.5! 104.766! 4924.0!
61 .1000} 5.582)  282.43] 63.08]  3192.0! 63.08] 3192.0! 58.525; 29561.

7} .0900] 4,113}  219.21) 51.40]  2739.7|
8} .0800} 6.746,  389,25! 94.401 5446, 94.40]  5446.6
94 .0700} 7.339)  479.23} 116.80]  7626. 116.80] 7626.8
7
0

1 51.40;  2739.7|
6}
8i

104 .0600 1.260) 76.45] 23,27} 1412.7} 23,27} 1412,
0
51

41
47.758]  2545.5}
87.838] 5068.2]
108.846)  7107.6|
21.,721F  1318.5)

4

9

1

|

1]

i
11+ 0500} 4.0347 284,41 89.02} 6276, 89,02 6276.0) 83.211} 5866,
1
1

o e e e ———e ¢

929.6261 44457,

+

Total i 119.278) 4472.26) 1946.10! 65224, 1000.29] 47808.9

+ + +




Table 3.5.12

AT R TR RARATAA LR A KRR AR KR AR AR R AR XX R KA KRR R KR K

* Year 1992. F-factor

cont'd.

Kk KKK KKK KRR K

1.000 and reference F

.0960 *

kT R KA KA KAk R AR KRR KAKRKK AR RARAR KRR KA R R AKX KRR AR KRR KKK AR

dm Fe e ———— +

H at 1 January| at spawning time]
T - + o 4 dm + + + -+
H | absolute| catch in| catch ini stock| stock! sp.stock| sp.stock] sp.stock| sp.stock]
| age} F! numbers} weight| size! biomass; size| biomass; size! biomass|
+ + +== + ———t + - + -+ + + +
[ .0200} 9.417! 129.95! 512.00{  7065.6; .00} .04 .00} .01
V20 .0800)  30.870; 725.46} 431,96} 10151.0; 12.96} 304.5] 12.06} 283.4)
[ .1000!  30.367) 1032.46) 343.20; 11668.9!  329.48! 11202.2} 305.67) 10392.71
Vo4 .1000!  25.513} 1076.67;  288.35] 12168.5! 288.35, 12168.5) 267.52; 11289.2}
[T .1000} 5.581)  262.32] 63.08] 2964.7! £3.08) 2964.7; 58.521  2750.5;
- .1000} 7.782) 393.74} 87.95] 4450.1} 87.95)  4450.1] 81.59] 4128.6}
A .0900] 3.931) 209.52) 49.13) 2618.6} 49.13]  2618.6} 45.65!  2433.0}
. H .0800] 2.890!  166.73] 40.43)  2333.0] 40.43)  2333.0] 37.62)  2170.9]
9 .0700; 4.713%  307.74} 75.00)  4897.5| 75.000  4897.5} 69.89)  4564.1}
Vo 10} .0600} 5.073)  307.91% 93.73] 5689.5! 93,731  5689.5] 87.48| 5310.2;
V11 .0500 4,158!  293.13} 91.75!  6468.3} 91.75!  6468.3| 85.76!  6046.1)}
{ Total ! 130.294! 4905.63! 2076.58) 70475.8; 1131.86! 53097.0) 1051.77) 49368.8;
+ + + + + + + + +

LET



Table 3.7.1 SUM OF PRODUCTS CHECK . .

HERRING IN THE GULF OF FINLAND (FISHING AREA 32)
CATEGORY: TOTAL

CATCH IN MUMBERS UNIT: millions

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

0 0 17 7 14 23 24 11 19 78 36 62 57
1 166 673 147 237 334 120 670 223 285 122 379 350
2 191 256 742 450 507 359 267 921 177 287 325 658
3 1114 187 224 957 357 259 308 211 630 166 254 202
4 183 554 141 140 613 200 197 154 108 392 78 120
5 80 79 221 82 69 334 95 84 85 67 179 35
6 133 51 25 99 41 31 246 107 74 41 24 80
7 17 74 14 14 87 20 21 56 35 30 20 12
8 27 18 47 4 7 52 16 12 90 20 26 16
9 17 15 6 8 8 6 34 10 8 41 3 9
10+ 5 21 7 3 21 8 12 31 24 18 36 22

TOTAL 1933 2045 1581 2008 2067 1413 1877 1828 1594 1220 1386 1561

1982 1983 1984 1985 1986 1987 1988 1989

0 65 28 58 26 43 9 59 61
1 404 243 353 518 111 469 56 272
2 724 759 495 926 675 148 1086 92
3 145 512 411 253 650 304 143 653
4 64 191 314 142 170 266 180 84
5 43 35 105 118 92 94 147 100
6 8 18 28 36 67 67 45 97
7 26 8 16 10 19 53 39 31
8 2 15 8 5 7 17 24 20
9 3 2 13 3 5 7 12 14
10+ 9 8 7 12 3 7 5 8

TOTAL 1493 1820 1808 2049 1842 1441 1796 1432

8€T



Table 3-7-2 suM OF PRODUCTS CHECK

HERRING IN THE GULF OF FINLAND (FISHING AREA 32)

CATEGORY: TOTAL

WEAN WETIGHT AT AGE IN THE CATCH

1970

7.300
11.900
19.500
23.700
27.500
32,200
36.500
42.500
44.600
48.200
52.200

+ 00 NOY U B W) O

-
<

1982

6.100
16.900
21.400
30.400
41.400
48,900
66.400
60.500
70.600
97.900

+ O 0D N O O ds W ro O

=

11.900
19.500
23.700
27.500
32.200
36.500
42,500

48.200
52.200

1983

5.600
15.200
21.900
33.100
41.100
53,000
59.500
73.700
71.700
65.700

80.200 110.300

1972

7.300
11,900
19.500
23.700
27.500
32.200
36.500
42.500
44,600
48,200
52.200

1984

7.100
13.400
19.100
29.300
40.400
42.600
54.100
72.500
75.200
83.400
70.400

UNIT:

1973

7.300
11.900
19.500
23.700
27.500
32.200
36.500
42.500
44.600
48.200
52.200

1985

5.900
14.000
16.400
22.900
34.500
46.000
57.700
63.300
75.900
79.700

gram

1974

7.300
11.900
19.500
23.700
27.500
32.200
36.500
42.500
44.600
48.200
52.200

1985

6.200
14.000
17.900
22.400
29.500
39.600
55.900
63.400
82.000
83.800

1975

7.300
11.900
19.500
23.700
27.500
32.200
36.500
42.500
44.800
48.200
52.200

1987

5.700
12.500
20.500
25.900
31.100
41.200
53,200
£9.600
74,800
90.500

1975

6.500
10,800
19.400
24,200
30.000
32.100
38.800
43.700
47.900
54.800
51.600

1988

6.400
12.200
16.500
25.500
32.300
37.100
45.800
59,500
72.600
66.700

93.800 100.100 106.700 103,600

1977

6.100
13.600
20.300
28.300
32.700
36.900
41.000
44,200
49.900
48.600
67.900

1989

5.000
15.500
19.700
22.000
29.600
36,900
42.200
47.900
55,600
77.300
95.900

5
15

23.
29.
34,
40.
41.
44.
54.
53.
62.

1978

.400
.900
000
700
500
200
700
000
100
800
7nn

1979

5.000
14.800
24,900
30,700
38.500
42.900
44,800
45,900
53.900
58.800
57.800

1980

7.400
15,900
24,300
32.900
40,800
46.500
51.200
53.000
61.000
64.100
78.300

13.
23.
31.
41.
53.
60,
70.
58.
75.
79.

1981

.700
500
300
200
500
400

700
500
700
900

000 -

6€T



Table 3.7.3 Herring in Sub-division 33. Tuning analysis.

s2dule ryn At 11.33.25 74 aApa1L 1090

+ SASGRESATZD s

LY5 TRANSFORIMATIAN

) exnlaaatory rariata (nan yged)

Fleag 1 .U58R, Pelayin trasl , hae terminal 7 Fstimated as the mean
Fleat 2 _SF Trasnet » 2z terminal a9 astimatad as “10 maan
Fle:t 3 ,SF Rcttom trawl , fvAas terwinal 4 astimated as the mean
Fleat 4 ,SF Palajine travl, , b3S tacminal q estimated 3s tpe qean
FLEETS COBRIJED 7Y %4 VATIALCE #x

dvyrzssjon deights
. 035, L0193, -4372, 870, .850, .54, .394, 1.rAn,

Oldest age F = 1.7 %average of 4 younger ages. Fleets remhiaed hy varianes of oredictions
Fisaing mortalities
A,n, 32, &3, a4, 35, 85, &7, °8. 39,
PeoeD22, U005, N4, U214, U005, 3N, 011, 012,
To 2363, 199, LI74.  L15%, (N84, 174, 279, .Nk4,
2,0 L3515, LA30, L3556, 279, 342, S158, L2464, 131,
3.0 .132, L3872, 440, U287, U323, 254, .275, .2?7,
4, <28, . 385, 427, .267, 2319, .212,  .235, .enn,
5, 322, .257, 379, .?%2, 277, 293, <174, -128,
oe WAAT, U222, L3264, 215, (246, .334, 222, L1A5,
7. .2%6, L2146, L5133, .985, .14R, 331, .331, .235,
B S158, 0 .261, L343, 152, 199, .223 L2245, 282,
P 2%, U233, (34N, .Pne, 203, 295, 243, .229,

Loy catechability astimates
i,e il
Flant 32, 83, ?4, 35, 96, 7. 22 %9
e e P e ¥ e
1 -15 7? -1w.+5 =-13.923 -15 1< -1+.71 *14.*5 =16.27 .~14 .77
2, 4o data for this flﬂ't at this aje
,’16.?Q,—17.86.-1$.Q3,~12.94,—17.91,*15.97,-19.72.-19.39

4 .—14.36,—15.“”,-15.45,-]3.49,—15.q?,-15-59,—12.97.-1?.55

-
-

cont'd.

0v1



Table 3.7.3 cont'd.

SUMINRY STATISTTCS

Fleat , Prad, SE(n),%artial ,Rajged, SLIOPFE ., SE STWTRCPT, SE
. 3 ” . F , F . , Slone , SIntrent
B L e #
T L-t4.11 . 2379, . PRGEEY S nnnp+nn nnnp+nn 4.1, 21535
2 . Lo data far this fleat at thiis aga
3 .=15.79 1,243, _npnn o, Nalar A LPANF4nn, CONNFENT L =157 9, - Th4
b L.=10.81 L 100k, 27, N33, LANRFeNn SACNERNN -3 014, 422
Fhar STaraCint.) ST oAt ) SIGE Q(ovnr=ll) Vard snre ratis
.N11 <380 . 523 L3589 - 251
Age2 1
Flaat, 32, R5, 2, 35, R5, R7., /R, 9
I R e L I LI L i Ea Tt L ey 1A
Bl I SO T T o P P1507A, 14, 7‘,—1? 42,-14 1A,

3 ,=12.75, —9.5?.—(?.ﬂ?,-l?.1€,~16.“W,—17.h9,—13. ,-15.96
i .-IE.””,-]7.99,-1?.54,-11.)*,—12.12,-15.27,—11.55,-11.41

SUMMARY STATISTTCS

Fleat |, pPrad, . QF(n),DnrfiaL,Raian, SLOPF . ~E L1.TRCPT, SFE

. bl . ., F . F , , Slaune , STntreot
T 343, TIA3A7T  TIRAYY. T T T IRAngRAn. “"FHHEIE% L=17.702, 777030,
1.251, 0000 L 9740, LannEsnn] Dnpiesnnlo1Alo570 Les
1.341, .0105 , 1534, LONNE+NN, LANDFEON 13 344, L5422
632, JN1AT N334 .NAnRrenn BUCERE T D - I L -753

FACint ) RITrACe v} STRrACoverall) Variznre ratios

-235 . 145 L2385 .37
9 2

1 2

2 P53 -1 A7, -11.848,-11 .53, =11.19,-1n.31,-11. Au. =-7.73%
S, 12072.-10 06, - 11090 =11 . 4.-lﬂ.?%,-?l.u+,-1?.”5,-11.4/
+ ,—12.17,—|2.15,~11.7$,~11.14,~11.Fﬂ,~11.45,~|1.”1,-11.§5

cont'd.
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N, e

Flent
-
>
5
4

Age

Fleet
1
2
5
4

[

P

—

,—:7f§§
-7.24
*11.7

=127

*P3u0d

Fleprt , Prad., , SF(a),Partial,Raiszad,
. 3 , . F , F .
P e o e N
L2822, 1115, 1902,
LB2A, _NTAR ., .N329
,  .55%6, .03, 1984,
. W277, JO343 , 1926,
AFACint,) SISHACaxt,)
172 .213
. 2. Y4 38 R4, 27, =7, 9
e P e e Y S S
=10, 1” ‘9.6“,-10.31 —7.922,-10.19,-10.725, =9.%%
=P A, =200, =0T, =7.60, =9,13, =3.2%5, =9.47
—17.3),-11.1”.-11.St,-1”.04,-1ﬁ.$6,-1ﬂ.98,-1”.95
L1103, =108, =10 .4, -11,0N,-19,50,-11,19,-17_R1
SUMIARY STATISTICS
Fleat , Prad, , SF(a),Partial,Rajisad,
. ] ., . F , F .
TTTTYTTLIRIRATTLTTIZATLTIINSET, TR,
? -3.43 , 199, .7250 , .?R39,
3 -12.14 1.982, _12315 , 2700,
4 L1094 L2672, NGBA , L1983,
Fhar GFACint.) GikACavt.)
225 .125 .124
, 5. R4, 35, e5, 57, R, ]9
,’:5f§5,373f5’,376'33,377'53 133753.17A025.574150
, =90, =5 1A, =593, =5.R2, =8.95, =8.75, -8.3%1
=-17. 51,—11.>3 -11.ﬂé,-1ﬂ.54,—1ﬂ.94,—11.16.-11.?’

=11.24,-10,3

NN

L1,

SUMMIRY STATISTICS

JNNAEsND

SIGrFACoverall)

-10.57,-11.79,.-11.11,-11.17

SLOPE , SE S INTRCAT, SE
. Slone , ,sIntrcot
ToRAREYnn, T IARAEYAN,ITALANY, T L7114
LANAELND, LONDERON =10 7052, «362
JONNELDN LONAE+PT,-11.37%, .225
NNNE+NT, .NNNEenn =11, 244 2112

SIG¥ACoverall) Varianre ratin
.23 1.247

SLNPE , SE ,JLTRECYT, SE
. Slone . ,Intrept
TIRANERAN. T TIRANErAALCTALASS. TR
LNNNELNN, LhONE+Nn, =9 435, .ngn
. MNNE+Na, .”F”E+”7,-12.1Aﬁ, . BNs

JOANTESNN ,-1N.944, .
Varianece ratin
.9%1

"Pi3U0d ¢t )C aTqeEj



Table 3.7.3 cont'd.
SUMMARY STATISTTCS
Flemt , orad, | SE(A),Partial,Raised,
. 1 . . F ., F .
T AT EAAIEETT T8 LTI L TSR
2 ~ .88 L1NR, 434 .1257,
50 .=1i.n2 ., U271, .nn4b ., P42,
b ,=11.96 716, LaTs L2470
Fhap SIGrACint.) STRAA(e vt,)
L1097 - 3?5F-N1 L7RP7FE=11
hyz 5
Fleet, 22, SL. R4, %e, Ro, R7, LR 29
T AR AAEY T I0IAR LTTT TR TIAT 53 L1 7A 45 TT 073 51 T
2 7.3, =%.3), =-vy.in, '—E.UT ~5 79, =5.39, -9,99, -2.71
> ,-10./1,-1x.1°.—11.§1.-ld ,—19.*1.~1J.27,-1ﬂ.77,—1”.71
RS ,—IU.?;,—]W.Vg,—11.17,—!ﬂ.s*,-!ﬂ.?d,—10.21,—10.9%,-10.?4
SUM4ARY STATISTICS
Fleet , Prad, SF(o),Partial ,Raised,
. q . . F . F ,
T LARIRATT, U349 L T IARRAT L TR
2 =R.76 L, P23, U049 191N
3 -11.72 . L300, Jna? 1948
Lom10.70 L sy, U814, L2070,
Fhar SIarCint.) STIGnACe vt )
LY L1 .510 5=
Vye o S
flent, 82, L 34, 35, °4, Rz, e, 29
TR SIT7% 5112117 TA7 2T I97 54 IRG L STA 53
2 - .07 i =815, =857, =912, -0.3IN, -R_25, -3 _nn
3 ,—10.“3,—10.64.—1ﬂ.?E,-iﬂ.vﬂ,—1“.&9,-11.10,—10.’ﬂ,-1“.49
4 ,-1”.”5,-:“.”:.—1”.}a,—11.WV,—IQ,Sﬂ,—1”.’3.—11.35,-1“.7?

SLnePF . Sk SJHTRCPT, SF
. Slane ., »Intrrot
TIhARERAn, TTTIRARETAR, TTAC337. T TTIATS
LNNNEENA LNOYERRD, —R_pa0, NG44
LNNNELrN LNNNE+NN,-11,027, 109
LN cenn LONNEEON 1N 950, nyy

STRMACoverall) Varianece ratio
LRPRFE=-01 777

SLOPF , SE LSINTRCPT, SE
, Slcne P LIntrent
TohanEsnn, T T T ARAR AR _TR“ZFQ,""fTZT
LNNNF+NN, LONDEEPT, —Y 74 2099
LMANE+0N, _nﬂn5+nn,_1n_72,, 121
LN EeNA, LNANTERON -0 7y, 122

fSIGrACovarall)
<141

Varianre ratin

<135

cont'd. =
w



Table 3.7.3 cont'd.
Sy STATISTTCS
Fleet , 2r=d. , S8(n),Partial,Raised,
. 3 ’ . F ., F .
CTTTATT LR AR T, T35, TIARSY T, TIA03E,
2 ., =%.5% . 402, 00517, 261,
3 L1067, L2483, L0145, 17 RN,
4 .=1N.76 . 342, .I5%2 , 1594,
Fhar FI5kACint L) SI5¥EACe ¥t )
. 1683 -161 177
4,2 7
Fleet, 12, 2. 4. 35, S5, 27, ’%, 27
UL >,3?T53,—11.17 T13737.511012.0190%,07A053.079T5R
2 =L, =7, , =74 -7.A5, -;.31. —B.jﬁ, =-7.91, =2.14
3 ,—10.35,-1?.57,-1?.34.-11.7“.-11.5&,~11.35, -3.90,~11.53
4 L=1n0id, =9.53, =9 74,=4{N,25,-11,05,-1"_19,~1N.7%,-11.93
SUMMBRY STATISTTZS
Fleat , Prad, , S5F(a),Partial ,Raised,
. 1 . ’ F , F .
TTTTITT IIIIRZTT,TTIS35.7IAREE T, TITESY .
20, =R.2% ,  .5°8, .0R5%2 (2299,
3 ,=1n. o2 P L6911, .53, 1453,
4 L=10.85 L L4R9, L0729, (3470,
Fhar SIGHACINnt ) SIGHA(AyYt )
. 230 « 249 .2N5
Vg g
Flaat 2, el 4. 35 2. HE R %
______ e 7 e e P o P e P
T .=11.70,-17. 04~ 11043 ,-11.37,-11. 7) PN SR =11.72.-11.14
2 . =6.32, =T 23, —u.7A, =7.15, =7.76, =2.1%, ~7. 75, =7.8%5
S =7.3d,=13.0N0, =705, =10.03, =0, =12.20, 10,2310, -11_42
S =7 1N, =YL0T. =371, =9 .R%,-10.62,-1".7%,-11.36.~19.3)

AA¢

SLOPFE , “E SIRTRCAT, RE
. Slone . LSTntrant
TURRAERRR. T TTIARARTARLITALFAT. T ITia
LONNERAN LAANESRN, - R_B4 5, L1672
LONNE4ND, LNNAE+NT =10, 675, NSy
LONNELNN, SOPAFENND =10 075G, - 149
SIGFACoverall) Vardianee ratin
L1617 .42?
SLNOPE P SE »ILTRCPT, SE
Slone , sIntrapt
"FRHEIEF TTT.ARARYRA -7??5?3, R
LOANNELNN LONNFENT, =800 7, 237
nnneEsnn, LNPAEENN , 1N, San, 279
<OANE+NN, SANJELNN 1N 535, 2175
SIGKACoverall) Variaane ratin
259 .59

cont'd



Table 3.7.3  contrg.

SUFAALRY STATTSTTCS

Flast , Prad., SFCe),Partial,irised,

. b ’ . F .

. . ’ ’

7
2 s =T .05 B L3RR, L1497,
30 .-10.89 . U875, .0044
AooL=10.47 702, Ja77L

SONIEENN 17,255,

LANDERND -1 493,
FEAAMECE Taks DA o DAY A 8

Fhap 3TGMACint.) ST3"a(ext )
273 .253 118

STa"ACAaveratl) Varianee ratio

2N



Table 3.7.4

Title : HERRING IN THE GULF OF FINLAND (FISHING AREA 32)

At 10.15.25 25 APRIL 199N
from 70 to 89 on ages 1 to
with Terminal F of .23N on aye

Initial sum of squared residuals
final sum of squared residuals

fMatrix of Residuals

Years 70/71 71/72 12173
ajes
17 2 -290 .336 -.474
2/ 5 -.430 -.620 -.761
EYARA .022 -.532 -.093
4/ 5 . 247 -185 -.106
5/ 6 -.150 - 240 139
6/ 7 <148 .547 .N74
7/ 8 -.54% -.341 697
8/ 9 164 <367 1.277
.ang .on7 .nns
WTs .1n0 .10y -101
Years 79780 8n/R1 81/82
Ages
1/ 2 -.413 .013 -. 691
2/ 3 -.511 -.161 .352
3/ 4 .nén .ns2 -.n71
47 5 NNk .n21 -.285
5/ 6 246 .N22 .15n0
6/ 7 =103 .N76 -.N34
7/ 8 -.519 -. 441 .532
8/ 9 1.299 46N .529
-0ni -.nn1 .nnn
WTsS .10n 1.Nnn 1.nnn
Fisning Mortalities (F)
70 71 72
F-values <4474 L4910 <3RR’7
8n 81 32
F-values .5178 .5220 L2799
Selection-at-aye (§)
1 2 3
S-values L3226  .v428 1.0000

9

3 'and Terminal S of .810

was 47 .266 and

is 210,157 after
73/74 741775 75/74
N34 .507 N1
-.121 .08y -.185
.N37. -.061 -.121
.215 -.119 265
. 186 059 -.185 .
-.2?1 <137 .N56
.29% ~.115 ~-.159
-1.031 -.414 104
.AnNs . 0N4 .nN3
10N 1NN L10n
82/ R3 83/ P4 84/ RS
.226 103~ 665
-NRY .293 -.183
~-.5864 <114 .153
-179 -13R ~-.021
<452 -. 2?75 .Ns51
-.2K7 -.2064 . 169
.233 -.371 <252
-.25R% -.167 -131
.nnn -.nn1 ~.nnq
1.00n0 1.0n0 1.n0n
73 74 75
237110 4182 .3762
83 34 85
.3350 <3987 2714
4 5 6
1.n178 9422 . 8287

76/77

.25%
-.363
036
<111
-.871
. 89N
-.079
-.1né

.0n3
.1na
85/°26
L4656
-.N35
—. N4k
-.n9s
N1
.235
-.N77
-.305
-.nn1

1.000

76
L6467

86
L2761

. R343

61 iterations

77/12

.912
-.109
.122
-.Nn37
-.513
.638
-1.001
-.N59

.nn?
.1nn
8K /87
.364
359
.382
-.m7
-.3n9
-.24N
—. 41k
-4 55
-.nn1q

1.00n

77
<4333

R7
2604

L7953

78/79

L6472
~.472
-.12?
-.2Nn2?

065

.382
-.nn9

.28

.nnp
.10n
¥7/RR
-.165
-.307
.N42
.n2?
L1382
.93
.293
-.N92
.rnn

1.n0n

78
L4740

B8
.249%

. &nnn

RE/ 89

149
.N52
.N?s
-.0nng
-.21n
-.103
141
.N71

.nnn

1.00N0

79
.5141

R9
.23nn

.0n1
.0nn
-nn1
.N01
.nn1
.001
. 10N
.N01

.55%

9% 1

WTS

355
FUY A
.697
1.000
.505
<496
-361
<273



fabL°_3 7.5 VIRTUAL POPULATION ANALYSIS

HERSING Iy THE GULF OF FIWLLAND (FISHIRMG AREA 32)

FISHINGS MORTALITY COEFFICIFNT UNIT: Year-1 VARTABLE NATURAL MORTALTITY COEFFTCTENT
1970 1971 1972 1973 1974 1975 1976 1977 197 1977 198N 1981
1 .131 .124 .N72 118 192 .1n2 .164 24N .2Nn?2 .1nn . 167 LN9x
2 -219% «2R7 -18&s .3n7 -372 .3né .335 .354 .304 321 <619 WARS
3 . 689 .525 <412 .362 .AN3 .31 .454% P2 <LA37 .52n .524 .5M
4 - 619 561 41N 462 2597 <399 LA00 451 L49n -548 497 -.507
5 L4T76 .562 .3%51 AR LA10 <362 314 P97 S . A50 . 507 <435
6 426 .6nn 526 248 360 308 48N -701 <4 A3 .4N9 <514 443
7 . 282 <421 <306 .28 .33¢8 .282 <343 189 .52°? . 345 <35¢& .52%
3 <327 -511 4R 127 -?217 327 371 334 .52 650 <571 <544
7 . 357 364 . 5nn .133 . 375 .275 .357 419 .393 LT . 185 395
1N+ -357 <354 <370 -133% -375 275 -357 417 593 -A73 -1°5 .395
¢ 2- 35)u <451 L4354 . 339 .3R7 . 394 <342 <375 <391 <420 .5n7 L4 P7 bE2
1982 1783 1984 1285 19 86 1v87 19 Ry 1y 89
1 =154 - 105 .179 . 164 <197 .N75 .N8% LN74
2 .301 L3597 . 321 .303 . 333 <181 249 204
L <184 <362 289 27N 361 246 <267 -732
4 <291 391 -39S .24 .294 246 . 225 .2h8
5 3472 .264 -3R7 .25? .2?22 .262 .203 . 138
5 166 .235 338 .221 . 222 .7250 .193 .2N7
7 255 <249 .33% - 194 2174 P74 -226 197
] -154 229 422 167 .202 .232 .1722 173
s 182 226 «517 276 -250 317 -255 - 164
10+ L1822 .224 .317 <276 250 .31 253 164
C z= 5)Hu - 2R0 -353 373 262 -3Nn3% 234 237 218

LY 1



[aple: 3.7.6

He R IWg

3TUCK SIZE Tu

IN THFE GULF OF

WUMRELS

310488

ALL VALY

FOTALS

ES., EXCEPT THOSE RFFERRING
S1OCK DATA REFLECT THLE STOCK SITUATION AT SPAInING
USED: PRuUrFOXTTON OF ANNUAL f BEFOQRE

PROPORTION

1
2

5

4

5

6

7

&

9

10+
TuTAL MO
s PS w0
0l .atom
PSS 210w
1

2

3

4

2

6

7

H

s

10+
fOTAL 0
3¢S NO
MT. 10~
LPR TN

1970

1457
1045
5045
424
2?20
411
&
9n
61
T

5PRY
RS
155759
1n{ns1

UalT: t

OF AnAUALC
1971

5214
110n
723
14629
196
121
231
he
53
74

1N528
3132
126329
31457

2382
2540
185N
64 R
17n
o5
40
R1
"
43

816N
35R1
213127
1214

VIPTUAL POPULATION

UNT T2

nnNnes

M REF
1972

2277
4725
711
449
8NN
96
57
13n
25
29

93nn
452N
188662
19447

19 84

5138
77
135739
1955
359
107
61
25
53
29

1nen2
3495
2724009
115275

ANALYSTS

millinns

FTMLAND (FISHING ARFA 42)

SPAWNING:

ORE SPAWGIMNA:

1773

2288
1824
3381
4ns
257
485
60
34
69
26

R830
4585
128843
117405

1985

3761
328%
1174
776
S 82
200
62
364
14
55

11547

A4 564
221249
12451588

1974

2757
175N
1154
2027
??2n
145
326
39
27
72

7817
4275
174715
116143

12 R6

1322
2512
2351
733
SNy
570
131
42
25
15

8110
4 ARG
1957n%

14747

TIwF,

.200
.3nn

1975

1226
1461
1059
Aoh
1179
125
R
2nn
27
348

5144
3598
145482
101287

1987

71356
GRS
1532
1341
Lb g
333
243

9N

28

2%

12162
3283
2561101
125047

1976

4877
1130
224
655
387
717
79
57
124
A

]R87
2965
169214
90 RRR

19R3

732
5419
671
281
8579
282
212
151
58
24

7391
51N%
221942
142728

1977

1151
3391
6n4
LR2
359
232
358
hh
3?
9

4753
3612
1664931
104645

17 R9

4192
5449
3460
L21
A4
571
1yn
139
1n2
5%

10323

5264
2439281
18A11A

TO THE SPAWNTNG STOCK ARF GTVEN FNk 1 JANUARY:
WHERERY THE FOLLOWING

197¢&

1714
741
1948
315
257
21y
94
2473
7
21

5629
2788
155933
95n51

109N

n
31R7
367
2745
?AY
4355
3IRN
178
96
112

THF SPAWNTNG

VALUFS ARE

1979

1404
1147
443
1n3n
153
134
113
A
112
52

NS
2308
133544
842772

197N=-87

366
»n11
1342
747
381
230
125
74
42
59

19&n

2715
1041
AS31
217
492
A5

75

£5

29
234
5605
2013
153462
2794

19&1

4116
1821
561
335N
1N9
243
32
42
in
T4

7417
?N]4
164272
75027

8yl



Table 3.7.7
List of in>it variahlss far +he TCES “Aredic*+isn nrong

HYRRTING=FTHLAND PRFEDICTTAN
The roference F 95 tha mran F fap +4a age arnun rana

f~e gumber of rerruits nepr vear is as followss

Vear ascritment
179 3enan
1771 3NAA.N
1ng2 $NA6.LN

Provortion of F (fisuing martality) effective hefore
Proportion of ™M (natural mortality) «ffertive hefors

v2ta are printed i3 tne following units:
samo=pr ot fisn: wiltlinns

deijat oy age yrouo in the catch: gram
42igut hy 2ge jroup in tne stnck: Jram

Stock hijomass: tonnes

Caten weigat: tonnes

R i T PP, R Rt e tmm——————

H H fishinji naturall maturityi weijht dint wei
i @jmi stock size! pattarn’ mortality) n3ivel tie catcnl tna
b e e e t o ——— e b mm————— e e tom———
R ¥ s2r) LN .20 .0y 1%. 250!

| 2 31e7. L2350 27 L AA lTeo1nng

H S5 567 .25 .20, .27 25,750,

i b 2245 .0 240 200 1,104 sn.vsny

H S 209 .0 Al .20 1.0, 37.nnny

i N 4350 .20 L2nd 1.7 &4 .nnoy

H 7 50,0 <20 -2 1.703 3%.700%

| i 12,0} .20 L2000 1.10% £9.,1n0n¢

1 I Q4.n} LN .27 1.10] 72.nnng
L Ti2.n) .20y 200 .00 1N _25n0; 1
.

———— ————

ram.

e from 2 +

spAawning:
spawninig:

.2nnn
.5nnn

1tht ini
stnrik)

13,250,
13,101
23.757,
4N.950
37.0n0;
VAL LLH
§3.7n0N0;
A2.100;
72.n0n!
AN, 28N



Table 3.7.8

Eftents of diffzrent levsls ot fishiny mortality oan
catc., stock biomass and snawning stnck hiomass.

ACRRT MA~FTwlLAWD PREDICTIO.

e ——_——— e e e e e o B +
' Yeapr 179N H Yazp 1001 | Yepar 10972 !
[P t mm———— Fmm————— tom——————— — ————— T — + —— + ———— o —— t o ————— o ——— +
v fac—. ref.. stock: sp.stock: i fac—, ref ] stnchl sp.stank, H stnck) sp.stork!
\otor, Fl biomassi hijuaass: catchi tori i hiomassi hiomessi satrhi hiomassi hiamass

t————— fmm—m—— Fo e e 4 —— o e e e ————— e e F o —————— tom———————— +
| .M .25 2571 1731 41, PRa -0 253, 1°7, i 3n5. 231

H | ; H H H 210 N2 ' 1074 510 30n; 226,
| { 1 H H J <2 LN5 | 1861 91 7951 220
H : , i 1 1 A .09 , T840 18 2851 2101
i i 1 i | } N L1470 ! 123, 243 276, 2nni
H H H H i H -9 R H 181, 344 247, 1901
H | H ; | I <23 1 Tend A1, 2591 181
H H | | | H 1.2, .27, H 17 R4 49 ?51: 1723
H | ; i i HE A L3210 | 176, 544 2433 15643
: ) : ' i V1.6, 2370 : 1754 YA 2351 1561
' ' | | H Vo120 <410 H 1733 A9} 2281 1491
i H B H | : >.ng A H 1721 751 2211 1423
Tm———— + —————— P - o —————— b o e e b i F o — - ————— +o————— b +mr—————— t o ——— +

Tie Asta unit nf the hinmass and t3e catch i3 100N tarnsas.

lhe snauning stork hiomass is give., for the time of srawaing.

foe spauning stock hiomass for 1992 nas yeen caleulated with tha same fis,iny mnrtality as far 1991,
Mme reference F is the mzan F for the age grouo ringa frem 2 to 5

061



Table 3.7.9 Herring-Finland - Prediction.

* drk ek kddkokd dokdok ok Fkod ok ok dok ok ok kk ok Ak d ok *k ke k

* ke Aok

................... +
at spawning time)
————————— T
sp.stnrk, sp.stnek)
size! hinmass|
————————— tmmmmm et
Lnng ni
1P93.39} 342701
318.91} 7574
2016.372; 624N7,
243,404 90ns;
393,60, 173181
343 .84, 1R4 A4y
115.87: &0N3;
26.86, 62564,
101.34, 1N159:
R, +

5513 .54 ! 173456!
--------- R s

* Year 1990, F-~factor 1.000 and reference F « 2283 *
***************'k**********'k*******wx-‘ FFdk ok ok dk Sk ok
e +
. H at 1 January!
LR R o ——t ——— - o ————— b Fmm——————— +
H » absolute! catch in! caten in| stork! stnrki sp.storki s; toclk;
i oagel Fi numbers! weight| size, hiomass! sizr] hiomass!
L ., Fm - b ——— L TP b ————— R b ——— +
| 11 .0310; 225.97. 3129.6) z2nn.n} 44370 Ny ni
: 21 .22601. 586.507 1N615.6: 3187.N14 S7TARL, 21N3_.42) 380713
H 30 25004 75.8%; 1754.7, 367.04 R716, 355.991 2454}
H [ .23701 431.041 13340.8! 2245.01. 69482, 27245.Nn¢ 694871
H 54 .29N01 b4, 34, 1640.7 269.n, 9953 26990} 9953,
: 61 . 20004 71.71; 3155.0% 435.n, 191401 435,90, 19140
H 7 <2000 62,64, 35635.71 380,04 204061 380.011 20406}
H 3i .20001 21,10 1458.n 12R.01 RR44 | 12800, RE44
i kA -2000: 15.821 1139.4 ) 96.01 6912 26.001 A912)
¢ 10+ -2000! 18.46, 1850. 8} 112.01 11227, 112.001 11222
tmmm—r - - ———t tm——— 4 ———— R T T,
¢ Total i 1551.461  41448.3) N419 .01 2566871 5124 .41, 192493,
Fomm———— + - e Fm——— tm———— tm——— 4 ———— +
i******iii****ii****ii*********’A'A'A***i*i****************
* Year 1991. F-factor 1.910 and reference F . 2283 %
ek deok gk ke kK ¥k * Tk ok dokkkddk dkd ok ok kd ko kb hkk
Fm———————— ———
H At 1 January!
b pm——— + —— B T t e ————— F o ———— F e ——— +
H i ahsolute! catch in! catcn in} stoek) storkl sp.stark! sp.stock!
Poagel F} numbers) <eight| size] hiomae<s) size] hinmass)
L e e ————— tm—— + ——— e ————— pmm e ——— +
H 1 08101 ?16.5% 2998.61 3N66.0: 47464 .nn; n;
' 21 . 2260 Lbb, 63 8N&s. 7, 2416.1) 437317 1594.62} 29852
| 3. 25001 419.04 9952.21 ?091.5] 49435) 2019 .04} 479571
H 44 225701 44 .93 1390.6) 234 .04 7242 ?34.N010 72672,
H S .20007% 239.051 RR44L .9} 145n.21 534571 145n0.21% 536571
| 61 20000 29 .72) 1307.8} 180,.3) 77331 180,352 79331
H I .200N: 48.Nn7, 2581.1. 291.63 15658, 291.59} 1565%)
1 8 .200n0, 41,97} 2901.4 254,71 175011 254,721 17601,
H 94 .20003 14 . 141 1018.31 85.8, 61771 85. 8N, 6177]
110+ .20001 22.9%; 2304 .14 139.4, 13977, 139 .45, 13977
tmmmm = + - —— - ——t e ————— b ———— dmmm e t o ——— +
i Total P1521.060 41346.71  1N199.61  257379! 4249.73!  199043!
o tmm—————— e ————— tmm——————— tm——————— tmmm—————— b —————— +

————
a1 soawning timel
--------- o et
sp.stock] sp.stnek!
size} hiamass;
--------- T
Al n,
1435.39] 2598n)
1eN8.7210 42957,
21N.18] A5NS5,
1312.2n; 4%551)
163,161 717 R,
263 .84 14167}
23n,48) 159261
T7.643. 55P91
126,161 172647}
--------- L T pm—
5€z27.76, 1795N04
--------- R i
cont'd.
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Table 3.7.9 cont'd.

AEKKA XK RA AT AAFZ R AP A A AR A RAPF R ARRAD FHATIRAX A AARKRR AP R KAk hkFFtdhk
* Year 19v°2. F=factcr T.""N and raferunre F .228% =
ER R R e e e R o R R b o R L T o R o o = S

+ ————
H at 1 Januvary! at soawning time,
o e e b e b ——— B ettt TSR RN S — o ———— b e +
H I ahsnslutel catzsin din) catch inl storlk, starkl sp.stnak) sp.stoclk] so.stocb] sn,.stneb
ey Fi  naumder “eight] sizei{ hiomass, sizei hinmass| sizel hiomacs)
R e o ———— tom———— s e - —— D ettt fom———————— tm———————— +
H | L3100 ?16.57, 299R.0) 3766.9% 47% R4 <105 n LOong n
1 23 L2260, 426,001 7710.828 2314.9, A1899) 1527351 276531 1375.2R) 24892,
' P 22500 317.6°1 7564 .8 1572.M 374770 1530.550 365521 1371.211 3256F
H [ 25703 254,85 7RR6.7 1327 .21 41077, 1327.21, 41177, 1192.n64, 34004
1 3 .2nnn;g 24,921 22.n, T51.21 554931 1512167 55731 136,77, 5NAN;
i BN .21079 1674244 7n50.64 272,11 L2772 972,173 42772 *79.591 32702
| I .20n0, 17.921 1059 .9, 177.91 64007 120,271 YA 109,371 SR73,
H 5 L2900, 32,221 222564 195.51 135043 195,441 13514 176,261 12220,
) 7 .290nN 23.151 2026.5, 170,71 12293 170,740 12293, 154,50 11123
| , 24 .87, 2694 .91 T51.04 15135 150,971 15155) 136.61. 13694
ot e e b e e e e ————— ————————— b m————————- o tm—m——————— +
1 8147.02] 20NR75.  5537.75) 181129
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Table 4.1 SPRAT catches in the Baltic Sea by country and sub-division, 1987 and 1989 (t). By-
catch of herring in directed sprat fisheries excluded and by-catch of sprat in her-
ring fisheries included. {(Data as reported to the Working Group.)

Sub~division

Year and Total
country catch 22 23 24 25 26 27 28 29 30 31 32
1987
Denmark 2,593 2,456 - - 137 - - - - - - -
Finland 2,817 - - - - - - 21 1,776 4 - 1,016
German Dem. Rep. 1,307 4 - 1,303 - - - - - - - -
Germany, Fed.Rep. 1,125 1,123 - 2 - - - - - - - -
Poland 32,003 - - 90 15,398 16,515 - - - - - -
Sweden 3,453 - - 242 481 727 46 1,957 = - - -
USSR 44,888 - - - - 25,602 - 11,824 5,693 - - 1,769
Total 88,186 3,583 - 1,637 16,016 42,844 46 13,802 7,855 3 - 2,785
1988
Denmark 1,972 6 = 983 983 = . - - - - -
Finland 3,025 - - - - - - - 1,979 6 - 1,040
German Dem. Rep. 1,234 - - 1,234 - - - - - - - -
Germany, Fed.Rep. 330 330 - - - - - - - - - -
Poland 22,236 - - 284 10,648 11,304 - - - - - -
Sweden 7,345 = B 439 791 616 2,194 3,305 == -
USSR 44,181 - - - - 23,205 - 13,368 4,330 - - 3,278
Total 80,323 336 - 2,940 12,422 35,125 2,194 16,673 6,309 6 - 4,318
1
1989
Denmark 5,239 735 - - 4,504 - - - - - - E
Finland 2,754 - - - - - - 2 1,690 34 - 1,028
German Dem. Rep. 1,166 - - 1,166 - - - - - - - -
Germany, Fed.Rep. 565 565 - - - - - - - - - -
Poland 18,648 - - 79 11,823 6,746 - - - - - -
Sweden 3,450 - 28 746 1,247 110 694 625 - - - -
USSR 53,996 - - - - 13,208 - 29,567 7,305 - - 3,916
Total 85,818 1,300 28 1,991 17,574 20,064 694 30,194 8,995 34 - 4,944

1Preliminary data.

Denmark Sub-division 25

includes catches in Sub-division 24.



Table 4-2.1 SUM OF PRODUCTS CHECK
SPRAT IN FISHING AREAS 22 TO 25
CATEGORY: TOTAL

CATCH IN NUMBERS UNIT: millions

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

0 3 3 7 5 0 32 33 27 4 2 0 6
1 110 11 142 390 188 68 1071 961 315 559 91 508
2 28 75 46 207 688 308 105 1698 726 360 408 470
3 250 69 120 167 346 537 354 273 386 212 183 120
4 149 304 189 168 202 257 425 325 6 85 83 28
5 26 159 410 202 155 187 © 148 199 45 45 69 2
6 21 49 117 82 134 73 97 31 33 22 22 1
7 2 13 10 11 68 35 33 21 9 10 5 1
8+ 1 1 1 1 1 1 1 1 1 1 1 1
TOTAL 530 684 1042 1233 1782 1498 2267 3536 1524 1295 863 1138
1982 1983 1984 1985 1986 1987 1988 1989
0 11 21 23 40 19 4 42 18
1 211 700 339 143 277 84 41 158
2 506 139 236 394 230 90 188 110
3 149 231 103 365 409 207 167 363
4 55 32 49 102 508 484 247 197
5 18 10 7 25 113 372 247 223
6 9 2 1 1 35 77 179 195
7 4 1 0 1 1 13 36 73
8+ 2 1 1 1 1 0 9 15

TOTAL 965 1137 759 1072 1593 1332 1157 1351
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Table 4-2-2  SUM OF PRODUCTS CHECK
SPRAT IN FISHING AREAS 22 TO 25
CATEGORY: TOTAL

MEAN WEIGHT AT AGE IN THE CATCH UNIT: gram

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

0 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.80

1 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 6.00 4.80

2 14.00 14.00 14.00 14.00 14.00 14.00 14.00 14,00 14.00 14.00 14.00 15.90

3 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00 16.00  19.00

4 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00  22.50

5 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00  27.00

6 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00 18.00 19.00 19.00 .00

7 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 .00

8+ .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
1982 1983 1984 1985 1986 1987 1988 1989

0 4.70 4.80 4.40 3.00 4.70 3.80 4.60 5.73

1 10.30 9.90 12.90 13.00 9.40 7.20 5.10 9.44

2 15.30 16.50 15.30 15.00 16.10 12.80 11.40 14.99

3 19.00 18.10 18.50 16.00 14.90 15.10 11.90 15.20

4 18.90 18.90 20.00 17.00 15.40 16.20 13.70 16.42

5 18.30 19.20 21.80 18.00 16.40 16.70 16.20 17.34

6§ 19.10 19.40 19.90 18.00 17.50 17.30 16.10 17.77

7 19.60 20.00 20.80 .00 26.00 18.10 16.60 17.84

8+ 21.10 20.00 .00 .00 22.90 23.40 17.00 19.33

SS1



Table 4.3.1 VIRTUAL POPULATION ANALYSIS
SPRAT Tl FISHING AREAS 26 AND 28

CATCH TN NUMBERS

UMIT: millions

1970 1971 1972 1973

1 151 394 534 1826
2 314 876 609 960
3 4201 1530 2501 1399
4 970 3438 1981 2177
5 938 1228 2956 1105
6 362 248 370 448
7 5 62 63 75
8+ 16 25 24 33

TOTAL 7011 7801 9038 8023

1982 1983 1984 1985

1 117 1029 539 227
2 1605 05 1805 1163
3 192 110 226 1850
4 121 26 277 321
5 39 8 50 149
6 28 2 27 14
7 18 3 4 7
8+ 14 7 16 4

TOTAL 2132 1280 2942 3735

1974

1896
2405
2413
1363
918
453
132
17

9597

1986

198
645
934
1351
210
97

11
3453

1975

378
865
2642
1573
464
245
90
21

6278

1987

525
265
866
1236
1205
127
80
25

4328

1976

1298
517
1066
1501
660
130
67
38

5277

1988

34
2245
540
666
462
428

21
4413

1977

1133
3485
417
1205
803
240
41
87

7411

1989

1638
169
1148
182
336
158
219
56

3906

1978

132
2352
2636

375

626

297

27
6465

1979

706
188
696
926
77
64

33

2774

1980

146
940
139
318
509
25
27
51

2155

1981

1400
219
162

45
42
121

25

2019

961



Table 4.3.2

SUM 0F PRODUCTS

WPEAT IH FISHING AREAS 25 AND 28
TOTAL

o
CHTEGORY

<o

F oo s W e

6.
10.
12,
13,
14,
16.
17.
20,

=

5.
10.
14,
15,
15.
15,
18.
19.

000
alsly]
nod
000
000
aluly}
000
000

1982

700
400
200
300
000
300
0on
400

1971

6,000
10.000
12.000
13.000
14.000D
16.000
17.000
20.000

1983

9.000
12.800
14.500
16,600
17.200
16.800
17.700
18.200

CATCH

1972

6,000
10.000
12.000
13.000
14.000
16,000
17.000
20.000

1984

8.000
10.300
13.100
14.500
14.%00
156,200
17.500
13,300

CHECK

URIT:

1973

6.000
10.000
12.000
13.000
14.000
16.000
17.000
20.000

10.130
11.980
12.890
16.100
18.350
19.370
18.810

aram

5.
10.
11.
13.
13.
15,
16.
17.

1974

.000
10,
12,
13,
14,
16.
17.
20,

000
000
000
000
000
000
noo

1986

500
500
900
300
900
ann
500
00D

1975

5.
10.
12.
13.
14.
16.
17.
20,

000
000
[alsla]
000
000
ooo
000
000

1987

8.
11
12.
13,
14.
15,
17,
18.

200
200
600
800
500
800
oon
100

1976

6,000
10,000
12.000
13.000
14.000
16.000
17.000
20.0090

1988

5.750

9.860
12,150
13.860
14.570
14.520
16,160
17.020

1977

£.000
10.000
12,000
13,000
14.000
16.000
17.000
20,000

1989

9.300
12.700
14.400
15.200
16,700
16.800
17.500
13.900

1978

5.00D
10.000
12.000
13.000
14.000
16.000
17.000
20.00D

1979

6.000
10,000
12.000
13.000
14.00D
16.000
17.00D
20.000

1980

5.000
10.000
12.000
13.000
14,000
16.000
17,000
20,000

1981

5,
11.
15,
16.
16.
16.
17.
18,

000
800
000
500
700
200
600
000

LST



Table 4-3-3 VIRTUAL POPULATION ANALYSIS
SPRAT IN FISHING AREAS 26 AND 28

MEAN WEIGHT AT AGE OF THE STOCK UNIT: gram

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

1 5.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 5.000 6.000
2 12,000 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12z.000 10.000
3 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 12.000
4 16.000 16.000 16.000 16.000 16.000 16.000 16.000 16.000 16.000 16.000 16.000 13.000
5 17,000 17,000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 14.000
6 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 16,000
7 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18,000 18.000 17.000
§+ 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 20.000
1982 1983 1984 1985 1986 1987 1988 1989
1 6.000 4.100 3.800 8.170 5.500 . 4.610 5.750 4.500
2 10.000 11.600 9,100 10.130 10.600 11.700 9.860 11.110
3 13.400 13.800 12.200 11.980 11.900 12.800 12.150 13.800
4 15.000 15.500 14.100 12.890 13,300 14.100 13.860 14.900
5 16,400 16.000 14.600 16.100 13.900 14.600 14.570 15.830
6 17.000 17.000 16.600 18.350 15,900 15.600 14.520 16.740
7 18.000 17.100 17.500 19.370 16.600 17.000 16.160 16.460
8+ 19,800 15.000 18,300 18.810 17.000 18.000 17.020 20.100

861



Table 4-3-4 SuM OF PRODUCTS CHECK

SPRAT IN FISHING AREAS 26 AND 28

CATEGORY: TOTAL

SUM OF PRODUCTS UNIT: tonnes

NOMINAL CATCH UNIT:

1970

1 908
2 3140
3 50442
4 12610
5 13132
6 5792
7 1003
8+ 322
#)y  SOP 87317
BINOMIN. 0
(3/h) % 0

O T B e N
-
o0
BN
-

X

8+ 272
Ay SOP 23579
BINOMIN, 23508
B8y % 100

tohnes
1971 1972
2364 3204
8760 6090
18360 30012
44694 25753
17192 41384
3968 5920
1054 1071
500 480
96892 113914
0 0
0 0
1983 1984
9261 4309
1216 18590
1595 2954
432 4017
138 739
34 429
53 74
127 295
12855 31406
13476 31149
105 99

1973

10956
9600
16788
28301
15470
7168
1275
660

90218
0
0

1985

1852
11786
221865

4136

2396

255
134
77

42800
42978
100

1974

11376
24050
28956
17719
12852
7248
2244
340

104785
0
D

1986

1089
6834
11115
17965
2922
1549
11
182

41768
41962
100

1975

2268
8650
31704
20449
6496
3920
1530
420

75437
0
0

1987

4303
2968
10913
17054
17594
2008
1357
449

56646
56646
100

1976

7788
5170
12792
19513
9240
2080
1139
760

58482
0
0

1988

193
22136
5561
9235
5731
6215
274
363

51706
51853
100

1977

6798
34850
5004
15665
11242
3840
697
1740

7983

OO O

1989

15229
2145
16533
2769
5613
2648
3829
1064

49829
50258
101

1978

794
23522
31633

4878
3767
4744
362
530

75230
0
0

1979

4237
1880
8357
12042
1072
1024
1426
652
30691

0
0

1980

877
9404
1672
4133
7123

392

456
1022

25078
25529
102

65T



Table 4.3.5 VIRTUAL POPULATION ANALYSIS

SPRAT IN FISHING AREAS 26 AND 28

NATURAL MORTALITY COEFFICIENT

[o o]

(o]

FNOOBEWN

NI WM

1977

-477
477
477
477
A77
477
477
477

1989

.377
.377
.377
.377
.377
.377
377
.377

1978

.607
.607
.607
.607
.607
.607
.607
.607

1979

637
.637
.637
.637
.637
.637
.637
.637

UNIT: Year-1
1980 1981
.697 .627
697 .627
.697 627
.697 627
.697 .627
.697 .627
.697 .627
.697 .627

1982

.637
637
«637
637
.637
.637
637
637

1983

.607
607

607

607
607
.607
.607
.607

1984

494
<494
494
.494
-494
494
.494
-494

1985

-437
.437
.437
.437
437
437
437
.437

1986

.387
.387
.387
.387
.387
.387
.387
.387

1987

.367
+367
.367
367
.367
.367
.367
367

1988

.387
.387
.387
.387
.387
.387
.387
.387

091



Table 4.3.6

BALTIC SPRAT 26 AMD 28, TUNING DATA: ACOUSTIC SURVEY

101
USSR DATA
1983,1989
1,1
1,8
1,21087,2066,1938,501,166,20,69,231
1,15531,12765,981,441,61,0,0.38
1,9752,7748,7174,663,357,37,58,150

- 1.,5604,5351,5283,4693,107,175,19,24
1,23035,2245,2992,2489,2341,110,81,41
1,741,14404,1251,1667,1451,1301,59,60
1,22461,433,8394,681,875,934,825,142

161



Table 4.3.7 Sprat in Sub-divisions 26 and 28. Tuning analysis.

Module run at 12.32.00 27 APRIL 1990

DISAGGREGATED Qs

LOG TRANSFORMATION

NO explanatory variate (Mean used)

Fleet 1 ,USSR DATA » has terminal q estimated as the mean
FLEETS COMBINED BY ** VARIANCE **

Regression weights

» 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000,
Oldest age F = 1.000*average of 5 younger ages. Fleets combined by variance of predictions
Fishing mortalities

Age, 83, 84, 85, 86, 87, 88, 89,

1, .019, .014, .013, .031, .012, .022, .039,
2, .023, .061, .051, .058, .062, .075, .180,
3, .028, .099, .109, .065, .125, .211, 060,
4, .078, .131, .269, .136, .139, .161, .124,
5, .042, .309, .127, .365, .210, .085, .138,
6, .044, .283, .178, .145, .489, .130, .045,
7, .043, .177, .147, .154, .205, .132, .109,

Log catchability estimates

Age 1
Fleet, 83, 84, 85, 86, 87, 88, 89

il s ] 2 s s

1,7-93,7 -83, -.58, -.i5, -8, -~ 72. - &3

SUMMARY STATISTICS

Fleet , Pred. , SE(q),Partial,Raised, SLOPE R SE ,INTRCPT, SE
s q s A F , F R » Slope . sIntrept
1 . -84 , 266, .5260 , .0384, .0O0E+00, 00000, — €12 053

Fb;r SIGHMA(int.) SIGMA(ext.) SIGMACoverall) Variance ratio
.038 .266 0.000 .266 0.000

Age 2
Fleet, 83, 84, 85, 86, 87, 88, 89

3 >

T, .71, -.83, <1.08, -.73., ~84, <93 7% cont!a.

Z91



Yable 4.3.7 cont'd.

SUMMARY STATISTICS
Fleet , Pred. , SE(q).Partial.Raised, SLOPE R SE ,INTRCPT, SE
> 9 s , F . F , Slope , ,Intrept

3

T 7§ . 155, 4561 L1775,  .000E+00, .000E+00, -.785, . .055
Fbar SIGMA (int.) SIGMA(ext.) SIGMA(overall) Variance ratio
5

.178 .15 0.000 155 0.000
Age 3
Fleet, 83, 84, 85, 86, 87, 88, 89
1. =72, -.84, -.86, -1.00, -.84, -.72, -.82
SUMMARY STATISTICS
Fleet , Pred. , SE(g),Partial,Raised, SLOPE s SE L INTRCPT, SE
s g ’ s F ., F s s Slope ,Intrept
3 t] 3 3 3 3 3 3
i, -.83 , .101, .4373 , .0598, .000E+00, .000E+00, ~-.827, .036
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio
.060 .101 0.000 .101 0.000
Age 4
Fleet, 83, 84, 85, 86, 87, 88, 89
17740, -1.57, -.89, <.75, -1.27, -.91, -.77
SUMMARY STATISTICS
Fleet , Pred. , SE(q),Partial,Raised, SLOPE s SE ,INTRCPT, SE
» 4 B , F . F , Slope , ,Intrept
T 98 . .6e5. 4588 , 1226,  .000E+00,  .000E+00, -.779, .23
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio
123 .665 0.000 .665 0.000
Age 5
Fleet, 83, 84, 85, 86, 87, 88, 89

T T3, =57, 1.1, 1.8, ~-.89, -1.32, -1.02 .

cont'd.
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Table 4.3.7  contta.

SUMMARY STATISTICS
Fleet , Pred. , SE(q),Partial,Raised, SLOPE 5 SE s INTRCPT, SE
s 9 f . F , F , s Slope sIntrept

3 3

T ,~1.03_, 509, 3572 , .1372, .000E+00, O00E00. T1.025, 180
Fbar SIGMA(int.) SIGMA (ext.) SIGMA(overall) Variance ratio
.137 500 0.000 .509 0.000

Age 6
Fleet, 83, 84, 85, 86, 87, 88, 89

3

1.7 -83,3.21, .75, 1%, 86, 95 I

SUMMARY STATISTICS

Fleet , Pred. , SE(q),Partial,Raised, SLOPE N SE » INTRCPT, SE
P | B s F L, F > Slope , »Intrept
1 =1.32 , .924, .2673 , .0451, .000E+00, .000E+00, -1.319, 327

Fbar SIGMA(int.) SIGMA (ext.) SIGMA(overall) Variance ratio
.045 .924 0.000 .924 0.000

91



Table 4.3.8 VIRTUAL POPULATION ANALYSIS From tuning.
SPRAT IN FISHING AREAS 26 AND 28
FISHING MORTALITY COEFFICIENT UNIT: Year-1 VARTABLE NATURAL MORTALITY COEFFICIENT

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

1 .089 .046 114 .041 .078 .015 .018 .014 .013 .030 .011 .022
2 .228 .391 .131 .368 .130 .192 .023 .061 .051 .058 .062 .075
3 273 .397 .307 .224 .164 256 .028 .099 .109 .065 .124 .208
4 .527 .641 .384 .381 .174 .285 .078 .131 .269 .136 .138 .160
5 434 .921 422 .674 129 .364 .042 .309 127 .365 .210 .084
6 1.320 417 .350 .395 .596 .186 .044 .283 .178 .145 .489 .130
7 .556 .554 .320 .414 .240 264 .043 177 .147 .154 .205 .132
8+ .556 .554 .320 414 .240 .264 .043 177 .147 .154 .205 .132
1989
1 .038
20 .178
3 .060
4 .123
5 .137
6 .045
7 .108
8+ .109
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Table 4-3.9 VIRTUAL POPULATION ANALYSIS From tuning.

=

SPRAT IN FISHING AREAS 26 AND 28

STOCK SIZE IN NUMBERS UNIT: millions

BIOMASS TOTALS UNIT: tonnes

ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR 1 JANUARY; THE SPAWNING

STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME,
USED: PROPORTION OF ANNUAL F BEFORE SPAWNING: .500
PROPORTION OF ANNUAL M BEFORE SPAWNING: .500

1977 1978 1979 1980 1981 1982

1 16733 3942 8795 5040 24951 10834
2 21278 9504 2052 4150 2409 12326
3 2170 10511 3502 952 1430 1130
4 3622 1025 3849 1362 379 648
5 2822 1327 294 1387 463 170
6 392 1135 288 102 352 218
7 118 65 408 107 34 104
+ 251 81 158 205 154 81

©

TOTAL NO 47385 27589 19347 13304 30172 25511
SPS N0 17069 12617 6243 4159 3085 7606
TOT.BIOM 507502 356234 211605 147029 211655 223088
SPS BIOM 229135 179660 94555 59747 37102 83264

1989 1990
1 52178 0
2 1237 34443
3 23694 710
4 1886 15309
5 3133 1144
6 4283 1873
7 2524 2808
8+ 649 1951

TOTAL NO 89584
SPS N0 29596
TOT.BIOM 779510
SPS BIOM 431736

WHEREBY THE FOLLOWING VALUES ARE

1983

71613
5647
5383

463
258
63
96
223

83744
7801
451402
102867

1984

48384
38280
3008
2854
233
135
33
125

93052
26433
617652
260475

1985

21641
29107
21966
1662
1528
104
62

37

76106
36294
784638
409976

1986

7981
13798
17876
12720

820
869
56
90

54212
33678
599753
408050

1987

54887
5258
8843

11376
7537

387
511
159

88957
25338
713127
343826

1988

1862
37592
3424
5413
6863
4230
164
206

59754
38018
665567
439846

991



Table 4.3.10

Title : SPRAT_IN FISHING AREAS 26 AND 28
At 12.47.59 27 APRIL 199

from

with Terminal F of

Initial sum of squared residuals was
final sum of squared residuals is

77 to

89 on ages 1 to 7
.100 on age 3 and Terminal S of 1.600

Matrix of Residuals

[

Years
Ages
L 172
2/ 3
3/ 4
4/ 5
5/ 6
6/ 7

WTS

Years
Ages
1/ 2
2/ 3
3/ 4
4/ 5
5/ 6
6/ 7

WTs

77/78  78/79

472 .108
.255 .454
-.434  -.242
-.221 ~-.052
-.155 .336
1.147 -.826
.002 .002
.010 .010

79/80 80/81

L7700 -.163
171 .837
179 -.269
-.310 .331
-.029 -.532
-.428 -.624
.002 .001
.010 .010

Fishing Mortalities (F)

F-values

F-values

77 78
.4645  .6018
80 81
L4766 .2490

Selection-at-~age (S)

1 2
S-values .1016  .5255

0

79
.3875

82
.3279

3
1.0000

82/83

-.642
.745
-.328
.153
.174
-.740

.000
.010

83
.0523

4
1.4237

81.094 and
19.212 after

83/84

1.655
.305

84
.1691

5
1.7484

84/85

.297
-.031
-.723

.040

.482

412

-.001

.010

85
.1592

6
1.8061

72 iterations

85/86

.119
.314
.047
-.052
-.258
-.096

.000
1.000

86
.1563

7
1.6000

86/87

1.150
.068
-.285
-.103
.080
-.364

.000

1.000

87
.1972

87/88

-.455
-.792
-.190
.315
.154
.987

.000
1.000

88
.1583

88/89

-.849
.381
.447

-.155
.032

-.522

.000
1.000

89
.1000

.000
.000
.000
.000
.000
.000

2.627

.648
.323

L9T1



Table4.3-11 VIRTUAL POPULATION ANALYSIS

SPRAT IN FISHING AREAS 26 AND 28
FISHING MORTALITY COEFFICIENT

1977

.107
.238
.311
.582
.625
1.351
.722
722

NNV O R W

w0

(2- 6)U 621
(2- 6)W .328

1989

.046
.074
.091
121
.204
.157
.227
.227

NN WN

<

(2- 6)U .129
¢ 2- 6)W .105

1978

.058
.499
421
.789
1.138
778
.587
.587

.725
.519

1980-87

.035
.149
177
.299
.384
441
427
.427

1979

129
.170
441
419
614
.535
.949
.949

436
.385

UNIT: Year-1
1980 1981
.048 .103
.432 .153
.307 .203
.663 .260
.782 .284
.738 .799
.831 .655
.831 .655
.584 .340
.519 .228

VARIABLE NATURAL MORTALITY COEFFICIENT

1982

.014
.263
.314
.375
.639
.513
429
<429

421
.279

1983

.026
.022
.040
.099
-059
.092
.149
149

.062
.032

1984

.028
.084
.095
.195
420
.424
428
.428

243
.094

1985

.017
.103
.154
.255
.204
. 268
.250
.250

.197
.139

1986

.030
075
.142
.203
.339
.253
.255
.255

.202
.143

1987

.017
.061
.164
345
.344
.439
.420
<420

.271
.225

1988

010
.109
207
.223
.255
.240
115
115

.207
.147

891



Table 4.3.12 VIRTUAL POPULATION ANALYSIS
SPRAT IN FISHING AREAS 26 AND 28

STOTK SIZE IN NUMBERS UNIT: millions

B1OMASS TOTALS UNIT: tonnes

ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK

2TNCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME,

USED: PROPORTION OF ANNUAL F BEFORE SPAWNING: .500
PROPORTION OF ANNUAL M BEFORE SPAWNING: .500

1977 1978 1979 1980 1981 1982

113974 3130 7811 4343 19184 11286
2 20481 7792 1610 3630 2062 9247
3 1940 10017 2579 718 1173 945
4 3355 833 3583 877 263 512
5 2120 1163 219 1247 225 108
6 387 704 203 63 284 90
7 97 62 176 63 15 68
8+ 207 77 69 120 67 53

TOTAL NO 42562 23829 16249 11060 23274 22310
SPs  NO 15571 10707 4764 3138 2316 5497
TOT.BIOM 460498 310928 173761 119971 162516 186121
SPS BIOM 206566 152866 71952 44372 27027 59857

1989 1990 1980-87

1 43379 0 22012
2 2849 28408 9987
3 15846 1816 5120
4 1909 9926 2445
5 2173 1160 1088
6 1294 1215 197
7 1285 758 67
+ 331 883 66

©

TOTAL NO 69064
SPS N0 19545
TOT.BIOM 557812
SPS BIOM 277044

ARE GIVEN FOR 1 JANUARY; THE SPAWNING

WHEREBY THE FOLLOWING VALUES ARE

1983

53468
5886
3759

365
186
30
29
67

63789
6420
350204
82561

1984

24582
28392
3139
1969
180
96

15

58

58430
19905
423362
196855

1985

16980
14584
15933
1741
989
72

38

23

50361
22250
518198
255823

1986

8053
10788
8496
8825
871
521
36

57

37648
20570
399089
248697

1987

38201
5307
6799
5008
4894

421
275
85

60991
15889
477427
210839

1988

4236
26032
3458
3997
2458
2404
188
236

43009
24619
456217
279243

691



| Table 4.3.13 Resutls from the USSR young sprat (t=o) surveys.

Relative abundance Mean weight of Relative abundance Mean weight of
of young sprat ac- young sprat on of young sprat ac- young sprat on
cording to pelagic pelagic trawl cording to Isaacs- Isaacs-Kid

Year trawl survey catches, g Kid trawl survey, trawl catches, g
class (ptrawl) (W1) (ikid) (W2)
1980 0.90 3.50 1.0 1.70
1981 0.36 2.90 0.26 2.00
| 1982 2.64 3.20 1.42 2.50
| 1983 4.56 2.90 3.54 1.30
1984 0.80 2.30 1.20 1.70
1985 0.10 1.10 0.26 1.70
1986 9.22 2.50 2.23 1.20
’ 1987 0.01 2.60 2.08 0.43
1988 12.30 3.20 0.36 2.00
1989 7.20 3.00 1.73 2.80

|
|



Table 4.3.14 Sprat in Sub-divisions 26 and 28. Results of RCRTINX2 analysis.

Data for 4 surveys over 10 years
REGRESSION TYPE = C

TAPERED TIME WEIGHTING APPLIED

POWER = 3 OVER 20 YEARS

PRICR WEIGHTING NOT APPLIED

FINAL ESTIMATES SHRUNK TOWARDS MEAN

ESTIMATES WITH S.E.'S GREATER THAN THAT OF MEAN INCLUDED

MINIMUM S.E. FOR ANY SURVEY TAKEN AS .20
MINIMUM OF 5 POINTS USED FOR REGRESSION

Yearclass = 1986

Survey/ Index STope Inter- Rsquare No. Predicted

Series  Value cept Pts Value
ptrawl 6.8276  .565 7.315 L7467 6 11.1705
wl 3.2581 2.417 1.956 .4557 6 9.8303
ikid 3.1485 1.002 7.507 .5343 6 10.6617
W2 2.5649 8.813 -16.047 L1319 6 6.5591 1
MEAN 9.8203

Yearclass = 1987

Survey/ Index SlTope Inter- Rsquare No. Predicted

Series VYalue cept Pts Value
ptrawl L6931 .490 7.582 L7758 7 7.9218

wl 3.2958 2.904 482 .3824 7 10.0536
ikid 3.0819  .978 7.553 .5945 7 10.5599

w2 1.6677 ****** -860,459 L0001 7 xxerxxxx o780
MEAN 9.9262
Yearclass = 1988

Survey/ Index STope Inter- Rsquare No. Predicted
Series Value cept Pts Value
ptrawl  7.1156  .434 7.874 .8797 8 10.9635

wl 3.4965 5.753 -8.999 L1796 8 11.1147 1
ikid 1.5261 2.741 2.819 L1292 8 7.0013 2.
w2 3.0445 2.819 2.049 .3704 8 10.6321 1
MEAN 9.7223

Sigma Standard
Error

.42990 57789
.80673  .87225
.68920  .79966
.89346 2.55898

.65881  .65881

Sigma Standard
Error

.39176  .60176
.92616  .99261
60186  .66998

00494186.35825

.66336  .66336

Sigma Standard
Error

.33501  .39900
.93688 2.12513

35272 2.71682

.18147 1.29152
.83593  .83593

Weight

.35951
.15780
.18775
.01833

27661

Weight

.33365
.12262
26916
.00000

27456

Weight

72459
.02554
.01563
.06916

.16508

cont'd.
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Table 4.3.14 cont'd.

Yearclass = 1989

Survey/ Index Slope Inter- Rsquare No. Predicted Sigma Standard Weight

Series  Value cept Pts Value Error

ptrawl 6.5806  .589 7.307 .8138 9 11.1814 .59081  .65522 .66734

wl 3.4340 7.468 -14.483 L2156 9 11.1610 2.35588 2.52203  .04504

ikid 2.9069 ****** 58,046 .0045 9 .0283 18.44702 19.88294  .00072

w2 3.3673 4.221 -1.621 L3347 9 12.5919 1.74156 2.01724 ,07041

ME AN 10.0060 1.15038 1.15038 .21649

Yearclass Weighted Internal External Virtual Ext.SE/
Average Standard Standard Population Int.SE
Prediction Error Error Analysis

1986 10.41  33040.30 .35 40 10.5538202.03 1.16

1987 9.44  12611.32 .35 .65 8.35 4237.00 1.87

1988  10.68 - 43374.45 .34 .33 12.08****xnns .96

1989 11.02 60914.42 .54 .35 .66

LT



Table 4.3.15
List of input variables for the ICES prediction program.

SPRAT IN SUB-DIVISIONS 26 AND 28

The reference F is the mean F for the age group range from 2 to 6
The number of recruits per year is as follows:

Year Recruitment

1990 60914.0

1991 22012.0

1992 22012.0

Proportion of F (fishing mortality) effective before spawning: .5000
Proportion of M (natural mortality) effective before spawning: .5000
Data are printed in the following units:

Number of fish: mnillions

Weight by age group in the catch: gram

Weight by age group in the stock: gram

Stock biomass: tonnes

Catch weight: tonnes

B it ST o R T o —————— Fom s Fom e ————— +
! ! i fishing! natural| maturity| weight in] weight in!
i age] stock size! pattern! mortality! ogive| the catch| the stock!
R it o b = R T + +
] £0914.0) .05 .38 .00} 9.300! 4.500!
! 24 28408.01 .07} .38 .75) 12.700} 11.110}
1 31 1816.0] .09} .381 1.00} 14.400} 13.800]
I 9926.01 .12 .38 1.00; 15,200 14.900]
. 1160.01 .20} .38 1.00} 16,7001 15.830}
H 6 1215.04 .16 .38} 1.00} 16.800} 16.740]
i 71 758.0! .23, .38 1.00! 17.500} 16.460}
A 883.0} .23] .38] 1.00! 18.900! 20.100}
R et TR LS PRER—. o B e e Fo e +

€LT



Table 4.3.16

Effects of different levels of fishing mortality on
catch, stock biomass and spawhing stock biomass.

SPRAT IN SUB-DIVISIONS 26 AND 28

' Year 1990 i Year 1991 | Year 1992 |
Fo e + + ———— + + + + + + + -+
! fac-} ref.| stock| sp.stock] | fac-| ref.| stock| sp.stock] H stock| sp.stock}
' tor! Fi! biomass| biomass] catch| tor| F! biomass| biomass| catch| biomass| biomass!
u—— FE—— I — R + + + + ¥ + + + +
! 9! W12 832} 3774 65| .0} .00} 949 612} 0} 944} 665
! ! ! H | H W14 .01} ! 609 8| 936} 655!
! j | ! ! ! .21 .03} ! 606! 17) 929 646
! : ! H | 1 41 .05} ! 599 334 915} 628
! ! | ! ! ! .6 .08} ! 593 50) 900} 610}
i i i 1 i | .81 .10} ! 587! 65! 887! 5931
! ! ! ! ! t 1.0} .13 | 581! 81} 8731 5764
| ! ] i ] V1.2 .16} ! 575) 96! 860 560!
! | | ! ! V1.4 .181 ! 569 111} 8471 545
i ) i | i ) 1.6 .21 ! 563, 125! 834} 530}
! i | ! ! \1.8) .23} ! 557, 140, 822, 516
i i i i ) 1 2.0} .26} ! 552)  154] 810} 501,
+ e + ——— + + + + + +

The data unit of the biomass and the catch is 1000 tonnes.

The spawning stock biomass is given for the time of spawning.

The spawning stock biomass for 1992 has been calculated with the same fishing mortality as for 1991.
The reference F is the mean F for the age group range from 2 to 6

VLT



Table 4.3.17
SPRAT IN SUB-DIVISIONS 26 AND 28

R I mm mr

* Year 1990. F-factor .929 and reference F .1202 *

*

* Run depending on a TAC value

EA kAR R KRR AR KRR R KRk A KRR AR AR A KRR KRR AR A AR AR A KA R KR A KKK &

*

B ettt —_— B +
| at 1 January| at spawning time!
+- + + + R et R + - + + +—= -+
! i absolute| catch in| catch in! stock]| stock| sp.stock| sp.stock! sp.stock! sp.stock!
| age) Fi  numbers| weight! size| biomass| size! biomass! size! biomass|
ot + Hm + + + + + + +
foo1 .0430) 2139.83[ 19900.4! 60914 274113} .0} M 04 0}
Vo2 .0688) 1576.04} 20015.7! 28408;  315612) 21306.0) 236709 17049.3!  189417!
13 .0846,  122.99! 1771.1! 1816} 25060} 1816.0! 25060]  1441.8! 19896
T4 1124} 882.48) 13413.8! 99261 147897\ 9926.0) 147897/  7771.3!  115792!
i 5 .1896)  167.86]  2803.3! 1160} 18362  1160.0! 18362} 873.8! 138321
. .1459)  138.03] 2318.9! 1215} 20339}  1215,0! 20339 935.5) 15659
A .2109;  120.88) 2115.5! 7581 12476 758.0! 12476 564.9) 9298/
18+ .2109)  140.82!  2661.5! 883! 17748 883.0! 17748 658.1! 13227
+- + + - Fom—ee + - + + + -- + -+
| Total i 5288.93] 65000.0f 105080 831610! 37064.0! 478594 29294.8!  377126!
F— + + ——— + : + oo o +
* Year 1991. F~factor 1.000 and reference F L1294 *
e Fo +

I
1

at 1 January!

at spawning time|

+ + -+ + + + o + B +
! | absolute! catch in| catch in! stock| stock| sp.stock{ sp.stock! sp.stock! sp.stock!
\ age| Fi numbers| weight | size! biomass! size| biomass! size|! biomass|
+ + + Fommm e + + + - —p——— dom o +
[ 0463 830.92{ 7727.6) 22012.0! 99054} .0} 0} .0} 0!
V2 .0740] 2383.84! 30274.8] 40022.5! 444650 30016.9] 333487 23957.0! 266162
V3t -09107 1321.97} 19036.4! 18190.7! 251031! 18190.7! 251031} 14395.4!  198657!
- <1210} 109.09!  1658.2} 1144.6! 17054}  1144.,6! 17054} 892.3! 13295}
! 5 .2040]  941.40) 15721.4! 6084.4! 96315]  6084.4) 96315;  4550.5} 72033}
HEE L1570} 80,08]  1345.3! 658.3] 11019} 658.3! 11019} 504.0! 8437
A .22707  122.73] 2147.7! 720.3! 11855! 720.3! 11855} 532.5 8765/
1B+ .2270)  155.32) 2935.5! 911.5} 18321 911.5] 18321% 673.9! 13546
+ + + + B + + + + —-——+ -+
| Total 1 5945.35] 80846.9! 89744.3] 949304 57726.7! 739087} 45505.7, 580897!
+ ——— + + et + e ——— b -t

cont'd.



Table 4.3.17

B S N L it

* Year 1992. F-factor

1.000 and reference F

.1294 *

e LT LT T e T T

A

at 1 January|

at spawning time|

+ + + + + + ———t
! ! absolute! catch in!| catch in! stock) stock| sp.stock| sp.stock| sp.stock! sp.stock]
! age! Fl weight | size| biomass| size| biomass) i biomass)|
T .0463) 61 22012.0; 99054 | .0} sH 0] 0}
P2 .0740} 31 14415.3] 160153} 10811.5) 120115| 8! 95866 |
3 .0910! | 254%94.0 351816; 25494.0) 351816 0  278414|
4 .1210} t11392.0 169740} 11392.0}  169740] 0} 132326}
i 5 .2040} ! 695.6 11012} 695.61 11012} 34 82351
! 6] L1570} 1 3403.2 56970,  3403.2! 569701 8! 43620
7 .2270 8! 385.9 6352} 385.9} 63521 34 4696,
|8+ 2270} 54 892.0 17928 892.0} 17928 51 13255}
! Total ! 0} 78690. 873028, 53074.2, 733936] 576415
+ - + + + + + +

+
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Table 4.4.1 VIRTUAL POPULATION ANALYSIS
SPRAT IN FISHING AREAS 27, 29-32

CATCH IN MUMBERS UNIT: millions

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

1 940 249 592 2677 522 184 2232 283 54 76 109 448
2 633 1674 520 1049 3011 861 193 3262 246 45 127 230
3 3956 626 1695 617 864 2477 672 309 1877 126 58 120
4 257 3526 431 1085 381 555 1597 376 89 1273 102 20
5 82 184 3065 526 870 143 232 725 143 68 784 45
6 317 95 70 1617 350 552 119 91 334 63 25 402
7 0 356 23 151 1019 122 447 78 44 234 42 7
8 29 0 155 64 129 505 70 127 25 13 131 13
9 11 28 3 149 53 13 299 47 88 12 8 55
10+ 13 36 25 78 82 8 15 129 49 60 50 12

TOTAL 6238 6774 6579 8013 7281 5420 5876 5427 2958 1969 1436 1352

1982 1983 1984 1985 1986 1987 1988 1989

1 35 127 131 175 22 166 3 307
2 352 61 346 151 269 38 263 11
3 83 183 58 316 83 224 24 261
4 54 45 120 23 242 63 236 25
5 8 33 19 93 16 170 53 180
6 24 8 9 10 53 14 153 38
7 230 16 5 11 9 49 12 107
8 1 134 5 1 4 3 58 6
9 4 2 58 2 1 3 5 32
10+ 31 16 8 51 26 26 48 28

TOTAL 822 625 759 833 725 756 854 994

LLT



Tableg.4.2

SPRAT IN FISHING AREAS 27, 29-32
CATEGORY: TOTAL

MEAN WEIGHT AT AGE IN THE CATCH

e
o

+ VONANU B WN

1970

9.500
10.000
11.800
12.600
12.700
13.300
13.100
12.500
13.400
12.600

1982

9.800
12.500
14.600
15.200
16.100
15.900
16.100
16.700
16.500
16.200

1971

9.500
10.000
11.800
12.600
12.700
13.300
13.100
12.500
13.400
12.600

1983

7.600
12.600
14.900
16.200
16.000
16.400
16.500
16.700
17.700
17.100

1972

9.500
10.000
11.800
12.600
12,700
13.300
13.100
12.500
13.400
12.600

1984

8.200
12.100
13.800
15,200
16.100
16.300
16.400
16.900
16.900
16.700

SUM OF PRODUCTS CHECK

UNIT:

1973

9.500
10.000
11.800
12.600
12.700
13.300
13.100
12.500
13.400
12.600

1985

7.400
11.200
13.000
15.200
15.300
15.800
15.700
16.500
15.400
15.600

gram

1974

9.600
10.200
11.400
12.300
13.000
13,300
13.300
13.800
14.900
13.300

1986

10.100
12.400
13.900
14.900
15.600
15.600
16.200
16.700
16.200
16.300

1975

9.400
11.300
12.000
12.200
12.400
12.900
13.500
13.200
14.200
12.300

1987

9.900
12.200
14.000
14.600
15.400
16.300
16.600
17.400
15.500
16.500

1976

8.700
10.800
12.200
12.800
13.700
13.900
14.000
13.200
13.800
14.200

1988

10.000
13.200
13.800
15.700
16.100
16.600
17.200
17.300
16.400
16.800

1977

7.800
10.500
13.100
13.500
13.900
14.800
14.200
14.500
15.600
14.400

1989

11.800
12.400
14.900
15.400
16.700
17.200
17.300
16.800
17.400
16.900

1978

9.800
10.900
12.400
13.000
13.600
14.100
14.400
14.500
14.100
14.500

1979

11.400
12.900
13.700
14.000
14.300
14.400
14.900
15.000
15.100
15.000

1980

11.000
12.600
14.600
14.300
14.200
15.300
14.300
14.900
13.800
15.000

1981

9.500
12.600
14.600
14.800
15.800
15.800
16.200
15.600
15.600
14.000

8LT



labir 4-5-1

SUM OF PRODUCTS CHECK

SERAT I FLSHING AREAS 22 TO 32

CATEGORY :

TOTAL

CATOH 1o NUMBERS

=

T OT e W g

o
oy

ToraL

e DN LT g ) —

[sa}

ToralL

1988

32
495
1142
1425
2099
340
188
16
50

5787

UNIT:

125
628
2032
5678
2387
790
378
247
545

13311

millions

1976

215
4682
818
2108
3510
1040
350
548
422

13691

1988

181
78
2696
730
1149
762
760
55
141

6563

1977

104
2371
8399

997
1907
1739

364

140

399

16420

1978

a7
500
3325
4936
480
817
583
73
139

11100

1980

35
369
1476
378
500
1357
”(.
67

235

4489

1981

26
2303
920
405
34
88
527
13
99

4475

1982

24
363
2460
425
225
64
57
231
51

3900

1983

105
1852
297
531
107
47
12
18
148

3117

1981
7
1005
2393
383
447
77
33

9

83

4516

1985

i
&

[l

566
1703
2521

447

2N

30
19

5%

5687

6L1



Table 4.5.2

SPRAT [N FISHING AREAS 22 TO 32

MEAN WEIGHT AT AGE OF THE STOCK

[es]

[e>]

F NN D WD

+ NI DS WD

1974

1.00D

6.500
11.400
13.100
14,500
14,800
16,000
16,500
16.900

1986

1.000

8.300
12,000
14,300
14,800
16.000
17.000
17.500
17.700

13.200
14.000
14.500
15.900
16.700
15.500

1987

1.000

8.300
12.000
14.300
14.800
16,000
17.000
17.500
17.700

1976

1.000

6.100
11.500
13.200
14.500
15.000
16.200
16.900
17.000

1988

4.380
5.580
4,460
12.150
14.200
15.210
15.310
16.590
17.040

YIRTUAL POPULATION ANALYSIS

UNIT:

1977

1.000

5.800
11.000
13.500
14,500
15.100
16.500
16.900
17.300

1989

5.020

9.680
13,560
14.540
15.810
16.890
17,320
17.510
18.100

gram

1978

1.000

6.000
11.500
13.100
14.500
15.100
16.100
16.800
17.300

1979

1.000

6.500
12.200
13.800
14.800
15.100
16.200
17.000
17.400

1980

1.000

7.000
12.000
14.000
14.500
14.900
16.500
16.800
16.900

1981

1.000

6.500
13,500
16.000
17.500
16.500
15,000
16.500
16.500

1982

1.800

7.000
12.000
15.800
16.000
16.500
16.500
17.000
18.000

1983

1.000

7.000
13,000
15.500
16.800
16.800
17.000
17.500
18.000

1984

11.
14.
15.
16.
17.
17.
17.

.000
.000

200
000
500
500
000
500
300

1985

14,
15,
17.
17.
17.

.000
.300
.. 200
.000

500
800
000
300
300

081



Table 4.5.3

BALTIC SPRAT Tunine Data: Acoustical Surveys

107

Internat., Surveys 24-298
1983, 1939

1,1

1, 8

1, 34442,
1, 12411,
1, 3718,
1, 1234,
1, 11203,
1, 644,
1, 29866,

USSR Surveys 26+23

1983, 1989
1,1

1,8

1, 21087,
1, 16531,
1. 9752,
1, 5604,
1, 23035,
L, 741,
1, 22461,

8912,
19142,
10968,

6256,

2899,

5131,

7997,
4327,
8455,
8530,
6307,
3194,

2093, 18258,

2066,
12765,
7748,
5351,
2246,
14404,
433,

1938,

981,
7174,
5283,
2992,
1251,
8394,

1989, 310,
1673, 189,
1920, 269,
2496, 359,
2675, 962,
3580, 1568,
3323, 2129,

501, 166,
441, 61,
663, 357,
4693, 107,
2489, 2341,
1667, 1451,
681, 875,

192, 111, 7
15, 67, 55

75, 56, 44
26, 20, 34
185, 19, 14

195, 30, 8
1641, 1591, 250

20, 69, 231

0, 0, 28
37, 58, 150
175, 19, 24
110, 81, 41

1301, 59, 60
934, 825, 142

181



Table 4.5.4 Sprat in Subwdivisions 22-32. Tuning analysis.

DTSR, EG4TED Qs

LIG TRANSFORMATIO.

duozmolanatary varicts (HMes, used)

1 ,internat. Surveys 24, nas tarminal q estimated as t,e maan
+ 7 ,USix Surwveys 26422, has terminal g estimated as the mean

FOEETS COrDILVED BY %% VAATALCE %

Ragression s2iunts

L 12000, annn 1 nnn, Lane, .00, 1,009, jonnAa,
Jldest a,e F = 1.7M%3verag= of 5 yaunger ages. Fleets combhine~ hy varijadce nf ~redictions
Fisning mortalities

e, SE 4. 25, 3a, 27, re, °0,

T, 145, .02, .az
2, s, U750 Ly
EIP T IR VR S |
L, 133, 117, .1
FRP [ T L D
) 1
7 [

1, JTA°, UN14%, .35, 135,
AR, LNAN, LDR2, 0 160, 103,
2N, LS4 LNy, L1347, .A55,
TA,  L155. 102, 122, L1112,
Y5. L2018, LP06, U059, U114,
47.  L11B, 0 U235, 154, N4?.
20, L0121, J13R, L0102, J1n4,

10, AR,
P L P 1A

L. satcuanilit, z2s3tinates

cont'd,
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Table 4.5.4 cont'd.
Fleat sred. L SFECa),
. 1 . ’
AT LT EIs T T,
2, =.06 L, L1%s5,
Fhar STGMACint.)
PR TA L7
i I} 2
.
Fle:t, S5, Uh, >, S,
S T O VO I I Dt I

2. =121, —u04, =1.5F, =1.27

Partial,

SUREA2Y STATISTICS
Rijend,

SPR377,70AT
312, .N357.
ST3MAlCaxt )
177

cUrmpARY STATISTICS

Fleat Pr=d, . SE(q),Partial,RAajsed,

. 3 . . F . F .
e N P S e
R 2 L VR R
2L =1.P2 L, P8, JPaha, . Q7L,
Fhar STAMACint ) STSMA(axt )

Wi i .217

SUMpARY STAT[STICS
Flee+r , Pread. . SE(n),Partial,Rais>d,
F

. el . -

T T TIIRATT L TTURIL TTERLT ASeR,TTT
20, =157, Lsn, U233, N&3%4,
Fhar QTFMA(rﬂf ) STa*a(ext )
FREYA 477 L 5N2 R

3

SLapF . SE HINTRCHT, S
. Slaae SIntreot
___________ s ? e
f LA ERNA 1 52, . 257
nqn;+ﬂn .nnnp+hn, -.%04, LN43
STR™Aa(overall) Varinnere ratio
L17e LI9?
SLOPF . F TNTRCPT SE
. Slose LSIntrest
CAAAEXAA ""’FFFEIF? —_743 TTTUERY
. NNNgE+nn, nrNE+Cn .22, N6
STa%2(verall) 17‘1(‘9 ratio
.17 L5497
SLNPF , SF SINTRCKT, SF
. Stnzxe SIntroot
TARTFERA “’~"ﬁﬁﬁEIﬁn TITEAN,TTTTIRE
LONNE+NN, _”ﬁ"Fi'""', -1.374, N34
STRPA&(nverat]) Varianne ratic
177 NPy
—
o]
cont'd. w



Table 4.5.4 cont'd.
RUsrpvy STATISTICS
Flea+ Pr=d. . SF{n),Partial,R33icd,
. 1 . . F . F .
AT T TERZTT L TULAAN ., ISR L TIRRLLT
2. =1.44 . LGRS, 2427, 1375,
Frap STHRIMA(int ) STGMACPxt )
110 .52 . 355
g5
Fle-t, ~s, 4,
CTTTVTLTTIIRRLTTINRS, TIEITG, 1,723
2. L =175, =ia21, =2009, =1.32, -P.1R, -1.99
JUMAARY STATFSTICS
Fleet , Pred. . SF(q),Partial.Rainsed,
. 1 . . F . F .
AT T INATT L TR TRy AR,
2 . =1 .R3 P w525, L1570 , L0351,
Fhar STGUA(int.,) STiMA(ext )
114 LAuN .235

SUMIARY STATISTILS

Fleet ., Prar. , 3F(A).Partial.Raiced,
, 1 . . F . F .
_______ e e P e e P #
1 ., =1.8% . 1.609, L1527, N5 8y,
? L =2027 0, L9735, J1N3Ss N4,
Faar STAMA(in+ ) STiWACaxs )
N4 WRES s F - b

o
[e<)
=N

SLNPE . SE LTNTRCPT,.  5F
. Stana . LIntreat

CRANEERD,
JAAAFenn,

.AANELNA,
CLARF+NA,

=1.451, .

STEMA(nverall) VYarjanre ratin
57 <372
SLOPF . SF SINTRCPT, e
. Slase ’ LTntregt
__________ e e e
LONOFEN LONELNT =1 4L, . PR9
SONNEFAN, SO0DEENT, =1, 554, .721n

STGMA(nwerall) Varianre ratijo
LhEn 24N
SLOPF . SE ST8TnCPT,.  SF
” Slone . SIntreot

CARAFYAA

_N0NEsan, LOPAEENN, -2 20, A
STE™AlAvara!ll) Varjanne ratio
IR .rng



Table 4.5.5 VIRTUAL POPULATION ANALYSIS from tuning.
SPRAT IN FISHING AREAS 22 TO 32

FISHING MORTALITY COEFFICIENT UNIT: Year-1 VARIABLE NATURAL MORTALITY COEFFICIENT
1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

1 112 .078 .069 .145 .100 .142 .058 .095 .031 .035 .019 .021
2 .160 .147 .172 .206 .401 .230 .338 .294 .196 .043 .073 .047
3 370 271 .280 .403 .229 .295 .331 .213 .306 .081 .093 .120
4 -471 .575 .338 .554 .449 .220 .335 .186 .249 .163 L117 .174
5 .323 .455 .699 .345 .650 457 .289 .131 .265 .104 .220 .113
6 .555 .300 .479 .733 .283 .331 .482 .256 .164 .100 .148 .147
7 .376 .350 .394 .448 .403 .307 .359 .218 .240 .098 .130 .120
+ .376 .350 .394 .448 .403 .307 .359 .218 .240 .098 .130 .120

( 2- 6)U .376 .350 .394 .448 .402 .307 .355 .216 .236 .098 .130 .120

1986 1987 1988 1989 1974-87

1 .047 .013 .035 .034 .069

2 .059 .051 .059 .189 .173

3 .056 .096 135 .054 .225

= 4 .155 .100 .120 .110 .292
. 5 .215 .206 .059 .114 .319
6 .118 .233 .134 .041 .309

i 7 121 .138 .102 .104 .264
8+ 121 .138 .102 .104 .264

(2- 6)U 121 (137 .101 .102

S81



186 Table 4.5.6

Title : SPRAT IN FISHING AREAS 22 TO 32

from 74 to 89 on ages 1 to 7
Wwith Terminal F of .085 on age 3 and Terminal S of 1.300

Initial sum of squared residuals was 37.598 and
final sum of squared residuals is 11.563 after 89 iterations

Matrix of Residuals

Years 74/75  75/76  76/77 77/78  78/79
Ages
1/ 2 767 .423 .218 119 .122
2/ 3 -.157  -,103 -,173 .199 .693
3/ 4 ~.067 A71 -.144 119 .036
4/ 5 -.009 102 .02 -,223  -.239
5/ 6 -.331 -a21 W167  -.352 .301
6/ 7 .208  -.466 .042 .332 -.677

.000 .000 .000 000 .000

WIS .001 001 .001 001 .001
Years 79/80 80/81 81/82 82/83 83/84 84/85 85/86 86/87 87/88 88/89 WTS
Ages
1/ 2 478 -.979 507 -.110 582 173 061  1.146 -.639 -.743 .000 335
2/ 3 .267 477 .631 .52 -.095 -.022 272 .102 -.684 .330 .000 525
3/ 4 .287 341 247 +202 J199 -,261 .128  -.157  -.077 .366 .000 .991
4/ 5 -.346 252 -.341 .010 016 035  -.126  -.099 2315 -.124 .000 1.000
5/ 6 -117  -.762  -.495 -,096 -.299 277 -.234 -.045 .100  -.096 .000 .670
6/ 7 -.270  -.002 -.125 -.650 -,266 -.013 -.012 -.256 J450  ~-,166 .000 594
.000 .000 .000 000 .000 .000 .000 .000 .000 .000 1.047
WTs .001 .001 001 .001 .001 1,000 1.000 1,000 1,000 1.000

Fishing Mortalities (F)

74 75 76 77 78 79
F-values 23507 ,3237  .3573  .4470  ,4102  .3420

80 81 82 83 84 85 86 87 88 89
F-values 03943 .2314  .2452 1026 .1255 .1228 ,1210 .1348 .1087 ,0850

Selection-at-age (8)

1 2 4 5 6 7
S-values .1973  ,6056 1.0000 1.5016 1.6672 1,5196 1.3000



Table 4.5.7 VIRTUAL POPULATION ANALYSIS From separable VPA-.
SPRAT IN FISHING AREAS 22 TO 32
FISHING MORTALITY COEFFICIENT UNIT: Year-1 . VARIABLE NATURAL MORTALITY COEFFICIENT

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

1 117 .082 .082 .168 -106 .153 .061 .118 .031 .037 .037 .026
2 .186 .155 .181 .251 .486 .248 .374 .314 .252 .044 .078 .094
3 .367 .328 .297 <434 .293 .392 .365 .245 .335 .109 .096 .130
4 .502 .569 .441 .608 .503 .303 .506 .212 .297 .183 .163 .181
5 .407 .504 .685 .515 .773 .548 .446 227 .312 .129 .254 .165
6 .588 .416 .566 .704 .511 .444 .654 475 .322 122 .189 .176
7 .451 .383 .648 .591 .376 .767 .559 .346 .587 .223 .164 .160
8+ .451 .383 .648 .591 .376 .767 .559 .346 .587 .223 .164 .160

(2-6)U .410 .394 .434 .502 .513 .387 .469 .295 .304 117 .156 .149

1986 1987 1988 1989 1974-87

1 .047 .019 .014 .017 .077
2 .074 .051 .088 .071 .199
3 .117 .122 .133 .083 .259
4 .169 .232 .157 .109 .348
5 .226 .230 .152 .155 .387
6 .183 .248 .153 117 .400
7 .148 .232 .110 .120 .403
8+ .148 .232 .110 -120 .403

(2-6)U .154 177 .137 .107

L8T



Table 4-5.8 VIRTUAL POPULATION ANALYSIS

SPRAT IN FISHING AREAS 22 TO 32

STOCK SIZE IN NUMBERS

BIOMASS TOTALS

ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR 1 JANUARY ;
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWING VAL

UNIT: millions

UNIT: tonnes

rrom separable VPA.

USED: PROPORTION OF ANNUAL F BEFORE SPAWNING:
PROPORTION OF ANNUAL M BEFORE SPAWNING:

+ T WN

@®

TOTAL NO
SPS  NO
TOT.BIONM
SPS BIOM

+NAUTLH WN

@©

TOTAL NO
SPS NO
TOT.BIOM
SPS BIOM

1974

28714
43780
14112
5868
6913
2498
3991
915

106792
48893
1179293
630539

1986

12336
18336
14670
15320
1906
1275
132
413

64387
39690
820716
555340

1975

9644
17129
24358

6553

2382

3086

930

2057

66138
38325
802147
508629

1987

47469
8986
13004
9961
9873
1160
810
397

91661
35094
1034107
512794

1976

72347
5955
9838

11760
2487

964
1364
1051

105766

23000
904021
319716

1988

6446
36283
6652
8969
6152
6108
705
1538

72853
47507
630961
464833

1977

18159
44698
3331
4898
5069
840
367
1046

78408
35342
827698
430116

1989

144202
4853
25354
4444
5849
4034
4003
1378

194117
41793
2164283
645183

1978

6262
10709
24259

1506

1861

2114

290
751

47752
27093
580354
357701

1990

0
108251
3452
17814
3041
3824
2741
3642

.400
.400

1979

12005
3450
4034

11082

558
526
777
290

32722
13909
375006
200515

1974-87

27167
17595
10645
5558
2838
1091
707
735

1980

8163
6122
1601
1621
4864
192
201
704

23468
8990
267437
125386

1981

26287
4299
2358

622
547
1743
56
425

36338
6298
322378
96437

1982

14996
14029
1885
1109
302
262
651
144

33377
10265
343799
135923

THE SPAWNING

UES ARE

1983

64388
8639
6485

801
490
132
113
928

81975
11867
706135
175087

1984

33651
38013
5063
3563
409
264
71
658

81691
30316
811263
370083

1985

25912
22188
24033
3144
2071
217
149
511

78225
38236
869425
485072

881



Table 4.5.9
List of input variables for the ICES prediction program.

SPRAT IN TOTAL BALTIC
The reference F is the mean F for the age group range from 2 to 6

The number of recruits per year is as follows:

Year Recruitment
1990 56000.0
1991 27167.0
1992 27167.0

Proportion of F (fishing mortality) effective before spawning: .4000
Proportion of M (natural mortality) effective before spawning: .4000

Data are printed in the following units:

Number of fish: millions
Weight by age group in the catch: gram
Weight by age group in the stock: gram
Stock biomass: tonnes
Catch weight: tonnes

! fishing} natural] maturity| weight in| weight in}

1

age| stock size!| pattern| mortality! ogive| the catch! the stock!
[ 56000.0 .02} 274 .00} 7.920} 8.300]
A 42029.0} .07} .27} .70¢ 9.907! 12,000}
V3] 3452.0} .08} .27} 1.00} 13.330} 14,300}
P4y 17814.0} 114 274 1.00]} 14.837] 14.800}
5 3041.0] .16} .27} 1.00} 15.767! 16.000}
6 3824.0] .12} 270 1.00! 16.343; 17.000}
H ! 2741.0} .12} .27} 1.00} 17.033¢ 17.500}
1 8+) 3642.0] 1.00}

.12} .27} 17.580) 17.700}

68T |



Table #-3-10

Effects of different levels of fishing mortality on
catch, stock biomass and spawning stock biomass.

SPRAT IN TOTAL BALTIC

H Year 1990 H Year 1991 H Year 1992

1 fac-! ref.! stock| sp.stock! | fac-| ref.! stock| sp.stock! ! stock] sp.stock!
! tor) Fi biomass| biomass| catch! tor! Fi biomass| biomass| catch! biomass! biomass!
+ + + + + + + + + + + +
i 1.0} A1) 1508} 770 82y .0} .00} 1544 1048 0} 1579} 1148}
' ! ! H ! ' .10 .01 ! 1044} 10} 1568 1134}
: ! : ! ! Vw2l 02! : 1040 21!  1558! 1120/
! | | ! ! ! .4 .04} ! 1032} 41! 1537 1093
| H ! ' H i .61 .06! H 1024, 60| 1516} 1067}
! ! ! ! ! !.8) .09/ ! 1016} 80! 1496/ 1042/
! ' ! H ' i 1,00 .11} | 1008} 99! 1477} 1017}
' ! ! ! ! !o1.2) .13 : 1000{ 117!  1458| 993!
! H H ' t t 1.4) .15§ 1 9927 136} 1439} 970;
! ' ' H ' V1.8 17! H 985 154! 1420! 947
! ! { ' ! T 1.8 .19} H 977, 171} 1402} 925!
! ! H H H i 2.0} .21} | 970} 188! 1385} 903}

The data unit of the biomass and the catch is 1000 tonnes.
The spawning stock biomass is given for the time of spawning.
The spawning stock biomass for 1992 has been calculated with the same fishing mortality as for 1991.

The reference F is the mean F for the age group range from 2 to 6
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Tablé 4.5.11 Sprat in Sub-divisions 22-32. Detailed prediction.
SPRAT IN TOTAL BALTIC

KRR A KA R KA R AR R R A KA R A R R A A KA AR R R KA KRR AR A AR KRR AR AR AR KRR KRR KK

* Year 1990. F-factor 1.000 and reference F .1070 *

Ak kAR R AR KR AR R A A A AR R R A KKK AR R KRR R AR KA KA KA AKKRRAKAARKKAA KX

H ~at 1 January! at spawning time]

- + + + + + + + +

| ! absoiute: catch in| catch in! stock| stock! sp.stock] sp.stock] sp.stock| sp.stock]
| age| Fi numbers. weight) size| biomass| size: bwomass, s1ze. biomass|
B e e + + + e St +

1) .0170} 827.57: 6554.4} 56000) 464799} .0} 0} .0: tH

2] .07107 2528.50; 25049.0
31 .0830F  241.41) 3217.9
4, .10907 1616.16) 23978.5
51 (15507  383.99)  6054.3
371.007 6063.4
.3
.1
8

42029} 504348) 29420.3] 353043] 25669.0} 308028,
34524 49363,  3452.0; 49363}  2997.4; 42863
17814] 263647} 17814.0} 263647) 15308.1{ 226560
3041, 48656,  3041.0; 48656;  2565.61 41049}
3824 65008]  3824.0; 65008]  3275.6} 55684 )
2741, 47967  2741.0, 47967  2345.1} 41039}
36423 64463]  3642.0 64463‘ 3115, 9. 55152}

71 .1200; 272,37, 4639
8+ .1200]  361.90] 6362

132543} 1508253 63934.3 892149' 55276. 8: 770377}

+ + B + + —

6602.89] 81918,

fmm e e e
o
=
N
~
o

P A A eleg e et onint

Ak AR AARAKKA KKK KA KARRKKAKKAAKRRRRKAARAKKRAAKRRAKRAK KKKk Xk X

* Year 1991, F-factor 1.000 and reference F .1070 *

B O Y

e e TR +

! at 1 January. at spawning time)

B et e + + + - T et o +
{ absolute| catch in} catch in| stock| stock | sp.stock sp. stock' sp.stock] sp.stock|

age| Fi numbers) weight| size, biomass) size| biomass| size| biomass|

+ +

0} 0
3530405 25668, 85 308025
4273561 25949.7)  371080;
35894}  2084.1; 30845

13

0

8}

27167, 225486

i
!
{ 195111 10288. 164609}
1
i
i
1
t
!
i

1

1 .
H 42028} 504343 29420,
H 29885] 427356 29885.
1 2425} 35894  2425.
1]
1
1]
1
1
1
l

0 0}
1
1
3
12194 195111} 12194.5
1
8
7

1

:

] L0170}  401.48; 3179.7
! 1 L0710} 2528.48; 25048.8
< .0830; 2089.93] 27858.8
o4 .10907  220.03; 3264.6
Y L1550 1539.83; 24277.9

] .11707  192.88]  3152.4 19881 33797 1988,
' ! .1200]  258.04}  4395.3 2596 45444,  2596.
P8+ .12007 429, 43' 7549.4 4321' 76493 4321,

- ; ;
1

t

- + B T e T e 1

33797,  1703. 28950
45444, 2221, 38880,
76493}  3697. 4: 65444

+

Total | 7660, 10‘ 08726.8) 122607} 1543929} 82831.6) 1167140} 71612.9} 1007837,

-------------- Fm—m—— + + + + + + Hmmmm et




Table 4.5.11

cont'd.

KKK KKK KKK AKKK KKK R R KRR K KRR R KRR AR KA R A Ak kA A AR KK AR R R KK K KX

* Year 1992. F-factor

1.000 and reference F

R R

.1070 *

i
|

at 1 January!

at spawning time)

114104/

Fo—mmt + + e + + + + +
| | absolute| catch in{ catch in! stock! stock| sp.stock| sp.stock] sp.stock! sp.stock!
| age! F|  numbers! weight| size| biomass)| size| biomass)| size| biomass|
1 .0170}  401.48) 3179.7! 27167 225486 .0} 0! .0} 04
2y .0710} 1226.63} 12151.8! 20389 244669 14272.4! 171268) 12452.6!  149431!
V3 .0830{ 2089.92] 27858.6! 29884  427353] 29884.9  427353! 25949.5!  371077!
A L1090} 1904.90) 28262.4! 20996) 3107497 20996.6! 310749 18043.0! 267036!
i 5! .1550}  209.64] 3305.3! 1660} 26563  1660.2| 265637  1400.7! 22410}
HE L1170)  773.47) 12641.1) 7972)  135530f 7972.4) 135530] 6829.0!  116093!
V7 .12007 134.16)  2285.1! 1350} 23626)  1350.1} 23626  1155.1} 20214,
18+ .12007  465.46) 8182.7! 4684 82010,  4684.2! 82910}  4007.6| 70934
et + + : ; + + —— - + +
| Total 7205.65) 97866.8! 1476890, 80820.8! 1178003 69837.5! 1017199!

(
|
+

———

+ +

261



Table 4.5.12 Sprat 1987-1989 average of catch in number

and mean weight at age.

Sub-div. Sub-div. Sub~div.
22-25 26+28 27-29+32 Total

Age

N w N w N w N
1 94.3 7.2 732.3 7.8 158.7 10.6 985.3
2 129.3 13.1 893.0 11.3 104.0 12.6 1,126.3
3 245.7 14.1 851.3 13.1 169.7 14.2 1,266.7
4 309.3 15.4 694.7 14.3 108.0 15.2 1,112.0
5 280.7 16.7 667.7 15.3 134.3 16.1 1,082.,7
6 150.3 17.1 237.7 15.7 68.3 16.7 456.3
7 40.7 17.5 105.3 16.9 56.0 17.0 202.0
8 8.0 19.9 34.0 18.0 69.7 16.9 111.7
SUM 1258.3 4216.0 868.7 6,343.0

Sub-div. Sub-div. Sub-div.

22-25 26+28 27-29+32 Total catch N:R
Age SQC 90 SQC 91 8SQC 90 $QC 91 SQC 90 sQC 91 1990 1991
1 574 279 4,767 2,313 1,994 683 828 401
2 3,793 3,793 22,559 22,559 2,942 2,942 2,529 2,528
3 659 5,702 2,117 18,331 460 3,094 241 2,090
4 6,942 045 14,424 1,964 2,391 326 1,616 220
5 1,667 6,685 3,621 14,519 765 3,070 384 1,540
6 2,085 1,083 3,035 1,577 928 492 381 103
7 960 910 2,398 2,272 1,286 1,218 272 258
8 516 613 1,984 2,354 3,813 4,525 362 420
Total 17,195 54,906 13,994 86,095
Ton 20,009 65,889 17,230 103,128

Predicted status gquo catches for 1990 and 1991 distributed in

areas according to catches and mean weights (1987-1989).
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Table 5.1 HERRING effort and CPUE for 1988.

Pelagic trawl Bottom trawl Trap net
Sub-division Total
and catch Catch Trawling Catch per Catch Trawling Catch per Catch No. of Catch per
country (t) (t) days day (t) (t) days day (t) (t) nets net (t)
22
Denmark 23,987 - - - - - - - - -
German Dem.Rep. - - - - - - - - - -
Germany, Fed.Rep. 4,937 - - - - - - - - -
Total 28,924 - - - - - - - - -
23
Denmark 102 - - - - - - - - -
Sweden 117 - - - -. - - - - -
Total 219 - - - - - - - - -
24
Denmark ] 9,088 - - - - - - - = -
German Dem.Rep. 49,488 49,488 12,372 4 - - - - - -
Germang, Fed.Rep. 251 - - - - - - - - -
Poland% 6,590 1,711 920 1.86 - - - - - -
Sweden 4,586 2,945 1,722 1.71 - - - - - -
USSR - - - - - - - - - -
Total 70,003 - - - - - - - - -
25
Denmark . 10,794 - - - - - - - - -
German Dem.Rep. 3,866 - - - - - - - - -
Germang, Fed.Rep. - - - - - - - - - -
PolandS 36,777 26,152 7121 3.59 - - - - - -
Sweden’ 16,941 5,557 3,185 1.745 - - - - - -
USSR 9,051 - - - - - - - - -
Total 77,429 - - - - - - - - -

cont'd.
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Table 5.1 (cont'd) 1988

Pelagic trawl Bottom trawl Trap net
Sub-division Total
and catch Catch Trawling Catch per Catch Trawling Catch per Catch No. of Catch per
country (t) (t) days day (t) (t) days day (t) (t) nets net (t)
26
Germay Dem.Rep. 102 - - - - - - - - -
Polan s 20,379 6,786 3,310 2.05 - - - - - -
Swedgn 24 14 158 0.086 - - - - - -
USSR 26,767 16,687 1,512 7.2 - - - 10,080 90 112
Total 47,272 - - - - - - - - -
27
Finland 115 115 15 7.7 - - - - - -
Poland - - - - - - - - - -
Sweden® 14,366 14,366 3.807 3.774 - - - - - -
USSR 4,795 - . - - - - - - -
Total 19,276 B . - - - - - = -
28 (except Gulf of Riga)
German Dem.Rep. 82 - - - - - - - - -
Finlang 1,869 1,860 197 9.4 9 2 4.5 - - -
swed?n 1,319 122 240 0.51 - - - - - -
USSR 16,894 16,894 1,714 6.1 - . - - - -
Total 20,164 - - - - - - = S -
28
Gulfzof Riga
USSR’ 19,779 11,582 658 6.0 - - - 8,190 165 49.6
Total 39,914 - - = - - - = = -

(cont'd)

S61



Table 5.1 (cont‘d) 1988

Pelagic trawl Bottom trawl Trap net
Sub-division Total
and catch Catch Trawling Catch per Catch Trawling Catch per Catch No. of Catch per
country (t) (t) days day (t) (t) days day (t) (t) nets net (t)
298
Finland 1,600 1,404 143 9.8 196 51 3.8 - - -
German Dem.Rep. - - - - - - - - - -
Swedfn 100 - - - - - - - - -
USSR’ 22,423 17,593 1,296 7.6 - - - 4,830 115 42
Total 24,123 - - - - - - - - -
29N
Finland 35,424 17,862 3,643 4.9 7,237 1,923 3.8 5,376 439 12.2
Sweden 648 - - - - - - - - -
Total 36,072 - - - - - - - - -
30
Finland 24,478 13,202 1,895 7.0 2,513 495 5.1 7,982 877 9.1
Sweden 3,172 - - - - - - - - -
Total 27,650 - - - - - - - - -
31
Finland 8,501 2,967 1,217 2.4 4,625 2,378 1.9 706 182 3.9
Sweden 267 - - - - - - - -
Total 8,768 B - - - - - - - -
32
Finl;nd 19,135 7,959 3,335 2.4 665 303 2.2 6,965 335 20.8
USSR’ 23,140 21,193 1,153 5.6 - - - 1,940 130 14.9
Total 42,275 - - - - - - - - -
;Catch per pair of vessels (150-300 HP) with pair trawl.
3Catch per pair of vessels ( 80-150 HP) with pair trawl.
‘Standardized effort.
s26 meter cutters, pelagic pair trawling system, catch per vessel.

Trawling hours, catch per hour.
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Table 5.2 HERRING effort and CPUE for 1989.

Pelagic trawl Bottom trawl Trap net
Sub~division Total
and catch Catch Trawling Catch per Catch Trawling Catch per Catch No. of Catch per
country (t) (t) days day (t) (t) days day (t) (t) nets net (t)
22
Denmark 15,419 - - - - - - - - -
German Dem.Rep. 366 - - - - - - - - -
Germany, Fed.Rep. 4,943 - - - - - - - - -
Total 20,728 - - - - - - - - -
23
Denmark 1,528 - - - - - - - - -
Sweden 102 - - - - - - - - -
Total 1,630 - - - - - - - - -
24
Denmark R 6,311 - - - - - - - - -
German Dem.Rep. 50,841 14,243 3,006 4.74 - - - - - -
Germany, Fed.Rep. 223 - - - - - - - - -
Polang, 8,524 2,092 854 2.45 - - - - - -
Sweden 6,327 5,019 3,214 1.56 - - - - - -
USSR - - - - - - - - - -
Total 72,226 - - - - - - - - -
25
Denmaxrk . 7,313 - - - - - - - - -
German_Dem.Rep. 2,302 1,683 587 2.87 - - - - - -
Poland, 33,602 25,834 8,361 3.09 - - - - - -
Sweden 18,676 7,965 4,051 1.97 - - - - - -
USSR 8,756 8,750 - - - - - - - -
Total 70,649 - - - - - - - - -

cont'd.
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Iable 5.2 (comt'd) 1989

Pelagic trawl Bottom trawl Trap net
Sub-division Total
and catch Catch Trawling Catch per Catch Trawling Catch per Catch No. of Catch per
country (t) (t) days day (t) (t) days day (t) (t) nets net (t)
26 .
German Dem.Rep. 357 357 98 3.64 - - - - -
Poland 18,152 5,148 1,619 3.18 - - - - -
Swean 146 139 85 1.64 - - - - -
USSR 21,495 12,095 960 8.0 B - 9,400 89 105.6
Total 40,150 - - - - - - - -
27
Finland . 450 450 59 7.7 - - - - -
German, Dem.Rep. 96 96 29 3.32 - - - - -
Sweden 35,552 29,213 7,793 3.75 - B - - -
USSR 5,858 5,858 - - - - - - -
Total 41,956 - - = - - - - -
28 (except Gulf of Riga)
German Dem.Rep. 865 865 292 2.96 - - - - -
Finlan 1,586 1,578 167 9.4 8 4.0 - - -
Swed;n 1,263 119 127 0.94 - - - - -
USSR’ 17,488 17,326 1,857 6.1 - = 162 - -
Total 21,202 - - - - - - - -
28
Gulfzof Riga
USSR 22,676 13,771 454 6.9 - - 8,905 197 45.2
Total 22,676 - - . B - - - -

cont'd.
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Table 5.2 (cont'd) 1989

Pelagic trawl Bottom trawl Trap net
Sub-division Total
and catch  Catch Trawling Catch per Catch Trawling Catch per Catch No. of Catch per
country (t) (t) days day (t) (t) days day (t) (t) nets net (t)
29s
Finland 1,692 1,485 151 9.8 207 54 3.8 - - -
Swedgn 84 - - - - - - - - -
USSR 27,127 21,852 1,061 6.7 - - - 5,775 172 33.5
Total 28,903 - - - - - - - - -
29N
Finland 30,799 13,930 2,841 4.9 6,292 1,672 3.8 4,674 382 12.2
Sweden 675 - - - - - - - - -
Total 31,474 - - = - - = - - -
30
Finland 26,989 14,556 2,089 7.0 2,711 546 5.1 8,801 967 9.1
Sweden 3,242 - - - - - - - - -
Total 30,231 - - - - - - - - -
31
Finland 3,783 1,320 879 1.5 2,058 1,719 1.2 314 132 2.4
Sweden 432 - - - - - - - - -
Total 4,215 - - - - - - - - -
32
Finlgnd 17,871 5,533 2,738 2.4 621 283 2.2 6,505 313 20.8
USSR 18,384 16,383 789 6.1 - - - 2,001 135 14.8
Total 36,255 - - - - - - - -
;Catch per pair of vessels (150-300 HP) with pair trawl.
3Catch per pair of vessels ( 80-150 HP) with pair trawl.
‘Standardized effort.

26 meter cutters, pelagic pair trawling system, catch per vessel.
Trawling hours, catch per hour.

Data preliminary.
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Figure 3.1.3 cont'd.
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Figure 3.2.5 Herring Sub-divisions 22-24.
Prediction of age 1 in numbers (xlO )
versus VPA for the year classes 1984 to
1989.
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Figure 3.3.1

HERRING 5D 25-32. Ln( catchability) by age.
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Figure 3.3.2 Comparison of combined and "small area" assessments
of herring in Sub-divisions 25-29, 32 and the

Gulf of Riga.
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Figure 3.3.4 cont'd.
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Tigure 3.4.1 cont'd.
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FISH STOCK SUMMARY

STOCK: Herring — Gulf of Riga
07-05-1990
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FISH STOCK SUMMARY
STOCK: Herring — 30E
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Figure 3.5.1 cont'd.

FISH STOCK SUMMARY
STOCK: Herring — 30E
08-05-1990

Long-term yield and spawning stock biomass
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FISH STOCK SUMMARY
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FISH STOCK SUMMARY
STOCK: Herring — 31E
07-05-1990

Figure 3.6.1 cont'd.

Long-term yield and spawning stock biomass
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FISH STOCK SUMMARY
STOCK: Herring — Gulf of Finland

Figure 3.7.1
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FISH STOCK SUMMARY
STOCK: Herring — Gulf of Finland

Figure 3.7.1 cont'd.
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Figure 4.3.1 cont'd.
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Figure 4.5.1 Natural mortality used for assessment of sprat in
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Figure 4.5.2 cont'd.

Yield per recruit (grams)

FISH STOCK SUMMARY

STOCK: Sprat — Baltic Areas 22 to 32
08-05-1990
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