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Table 3,5.1\JIRTUI\L POPULATION ANALYSIS 

HE~·:<11~G H·l BP, LT I C f I SI; IrlG AREA 30E 

CATCH W t>!Ui·liBERS UNIT: m'11lions 
---

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

0 1 2 0 0 0 0 I) 0 0 0 0 0 

1 6 30 78 16 24 3 61 4 23 84 85 76 

2 .cc: 
l.J.) 99 88 153 59 18 50 41 83 160 132 323 

3 105 111 161 115 202 44 47 30 136 91 165 202 

4 159 ss 112 169 ll.l 159 46 39 34 99 91 117 

5 69 62 51 87 117 45 156 3(' 41 15 73 .37 

6 54 34 72 52 59 59 71 82 52 16 15 43 

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

8 22 27 32 42 46 13 37 23 24 50 28 13 

9 14 14 22 25 14 22 15 16 22 13 38 11 

10 9 7 14 14 14 4 21 7 7 10 14 30 

114 7 12 16 14 19 9 8 11 11 7 23 17 

TOTI\l_ 563 ~83 676 761 704 414 582 323 509 573 680 877 

1986 1987 1988 1989 

0 0 2 6 
18 40 6 98 

367 44 157 69 

3 290 202 47 185 

4 133 195 148 41 

5 77 87 149 114 

6 32 51 68 97 

7 25 :27 37 f\4 

8 1j 11 14 22 

9 4 7 8 12 
I-' 

10 10 7 8 5 

0 

11+ 14 ~5 l3 12 

I-' 

TOTAL 97·1 i~.j6 6S)' 705 



1-' 
0 
N 

Table 3. 5. 2 VIRTUAL 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 1985 

0 7.1 3.8 7.3 7.3 7.3 7.3 10.7 9.3 9.3 7.7 6.0 7.7 1 11.0 11.4 11.1 14.6 9.6 12.0 15.8 10.7 6.1 9.4 10.4 7.2 2 19.4 19.7 19.0 18.6 18.7 17.8 20.5 16.9 16.2 19.6 20.1 18.4 3 25.4 25.4 24.8 24.5 24.2 24.5 26.0 25.4 24.3 31.9 32.2 28.7 4 30.6 :::o.o 29.2 28.4 28.7 30.0 31.7 33.8 33.6 36.9 40.2 38.2 5 35.0 34.2 33.2 32.3 31.9 33.4 33.5 40.9 38.6 44.6 45.4 41.3 6 42.6 38.5 37.0 37.0 35.4 35.4 36.7 41.5 42.1 51.0 54.2 47.5 7 42.4 41.7 40.6 40.9 41.6 39.5 38.9 46.1 43.2 52.0 62.9 51.8 8 46.8 44.9 45.0 44.4 45.4 46.0 44.4 49.4 50.0 56.2 62.2 58.4 9 50.9 49.8 48.4 47.6 49.5 49.7 50.8 56.7 50.6 64.5 62.2 57.7 10 51.3 56.0 55.3 51.3 55.9 58.5 56.9 64.4 61.0 64.0 66.4 62.5 11+ 67.8 62.3 60.4 62.0 58.0 57.6 63.9 81.1 68.5 82.7 76.6 74.8 

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 68.9 77.6 81.3 



Table 3.5.3 Tuning file. Herring in Sub-divisions 29NE-30E. 

He1·11ng 29r~E-30E. Bai-Pel, viG, Ra',mo Parman,w 20.04.90 

103 
T1·apnet 
1974, 1989 
1.1 
l, 10 
1963,1.4,14.6,89.9,162.3,61.8,53.5,53.9,28.2,24.2,10.4 

1592,1.9,28.2,88.1,73.6,78.8,36.0,34.6,35.0,18.0,13.8 

189b,2.5,36.1,108.1,105.5,69.4,77.6,29.1,35.8,28.2,16.1 

2227,2.8,51.0,86.3,122.8,80.3,52.4,67.0,34.3,23.9,16.5 

2114,14.6,26.0,128.7,82.9,102.3,55.1,42.7,47.6.16.4,14.6 

1987,8.2,17.8,41.6,144.7,58.6,68.5,39.0,19.8,23.8,7.8 

1944,4.7,14.5,34.5,40.0,126.9,56.8,61.3,33.8,15.5,19.0 

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,
10.1,11.6,10.3,17.0 

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 
.l, 10 
4233,1.6,16.5,169.6,153.5,110.6,43.4,28.8,18.5,10.6,11.2,7.4 

4816,18.5,146.5,169.1,183.1,116.2,77.4,23.3,30.9,17.5,13.6,5.5 

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 

2741,0.2,359.1,112.2,47.7,41.5,8.5,8.7,5.9,9.4,7.5,2.0 

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 

~089,1.5,43.5,29.3,73.6,58.0,26.1,
8.9,6.2,2.0,0.8,2.0 

2418,3.5,60.0,14.6,73.2,53.2,23.7,10.1,2.0,0.6,0.7 

2218,15.8,28.7,82.8,15.4,46.1,28.4,8.9,6.6,1.9,2.4 

Pelag1c trawl 
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 

1086,0.0,45.4,45.4.26.8,'~.6.~5.9,
1~.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 

2485,38.7,60.7,91.9,47.5,35.2.28.6,42.7,14.1,19.8,29.0,7.5 

2858,14.6,67.1,131.3,61.0,32.5,26.5,31.7,49.5,14.8,23.5,15.0 

3208,18.5,137.5,144.S,182.0,83.9,24.4,34.4,30.5,45.5,15.R,14.1 

4767,40.1,189.4,170.3,153.5,148.7,55.5,16.4,25.5,38.2,31.6,19.6 

3590,15.7,283.1,596.5,217.1,101.2,118.6,37.2,18.9,15.l,l2.8,22.1 

39C9,26.2,60.3,507.3,402.3,166.9,85.2,66.2,24.1,8.0,12.6,17.7 

5316,0.0,77.5,74.4,270.3,220.7,99.0,56.4,43.0,1l. 7.5,7.2 

553B,l7.7,251.9,85.7,227.9,J83.6,88.6,47.1,31.2,9. 7.4 

4930,1~6.0,96.8,235.7,58.9,145.9,1
20.9,57.2,29.0. 8,7.3 
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Table 3.5.4 Herring in Sub-divisions 29NE-30E. Tuning analysis. 

DISAGGREG,'\ TEC; Qs 
LC~ TRANSFORMATION 
NO explanatory variate (Mean used) Flcoet 1 , Ti'apnet , has terminal q est1~ated as the mean F"l eet 2 ,Bottom tra•dl , has terminal q estimated as the mean Fl c•2t 3 ,Pelagic tr·d\'11 , has terminal q estimated as the mean FLEETS CO~BINEO BY •• VARIANCE •• 

~~gression weights 
,005, .036, .100, .193, .308, .432, .555, .670, .769, .850, .911, .954, .980, .994, .999, 1.000, 

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

Age, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 8Li, 85, 86, 87, 88, 89, 
1' .012, .044' .034, .036, .045, .027' .108, .035, .038, .138, .040, .045, .056, .039, .014, .0?0, 
2, .091, .093, .09Li' .074, .078, .052, .174' .112, .137, .150, .103, .152, .198, .133, .099, .118, 
") .174, .155, .126, .142, .116, .094, .167, .164, .255, .206, .205, .169, .210, .192, .204, .163, 
"' 
4' .181, .191, .140, .166, .182, .143, .141, .163, .245, .297, .232, .196, .206, .199, .236, .234, 
5, . .164, .149, . .164, .161, .189, .143, .200, .146, .199, .159, .267, .276, .195, .207, .250, .246, 
6, .142, .143, .167, .228, .167, .156, .210, .191, .190, .177, .137, .314, .212, .203, .2'72, .248, 7' .167, .160, .141, .189, .230, .221, .299, .170, .209, .166, .254, .219, .232, .235, .252, .251; 
8, .127, .220, .208, .261, .217, .204, .284, .226, .172, .219, .279, .208, .132, .197, .237, .237, 
9, .182, .193, .197, .203, .206, .226, .283, .274, .215, .211, .233, .213, .163, .151, .200, .239, 

10, .156, .173, .176, .208, .202, .190, .255, .201, .197, .186, .234, .246, .187, .199, .242, .244, Log catchab~lity esti~ates 

Age 1 
Fleet, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86J 87, .-.,,..., 

oo~ 89 ---1-: -·15. 39:-14.68:-15.16:-14.49:-12.59:-12.78:-13.77:-14.39:-14.13:-16.49:-14.65:-14 .ss: ·16. 03:-15.81:-17.70: ·-18 .18 2 ,-16.03,-13.51, -16.14, 17.06,-18.86,-18.45,-12.40,-13.02,-15.98,-17.76,-14.18,-13.44,-17.71,-15.65,-13.83,-12.70 
3 ,-13.33,-16.93.-14.22.-17.11,-14.01,-12.28,-13.26,-12.19,-1J.34,-13.39,-13.47,-13.94,-12.16,-19.29,-13.04,-11.27 

Fleet , Pred. 
q 

SUMMARY STATISTICS 
, SE(q),Partial,Raised, 

F F 

--1-:-15.48 : 1.345: .0003 :1.0344: 2 ,-15.11 '1.744, .0006' .0062, 
3 '-13. 65 ' 1. 822' • 0058 ' . 0065' Fbar SIGMA(int.) SIGMA(ext.) 

~ 06~. . 920 l: 80 

SLOPE SE. 
Slope 

,INTRCPT, SE 
,Intrcpt 

.OOOE+OO: .OOOE+00:-15.480:~ .OOOE+OO, .OOOE+00,-15.109, .532 .OOOE+OO, .OOOE+00,-13.647, .556 
SIGMA(ove~all) Variance ratio 

1.80 3.815 cont'd. 

1-' 
0 
~ 



Table 3.5.4 cont'd. 

eet., 74, 75, 76, 77, 7:3, 79, 80, 81, 82'i 83, 8LJ, 85, 8ti, 87, 88, 89 

--1-:-12. 91:-11. 93: .. ,1. 64: ··12. 05: ··11' 96:-12. 08:-11.89:-11.45:-11. 44:-11. 67: ··12. 4 7: -12. 22:-11. 93:-11. 31:-12.01:-12.11 

,-13.56,-11.J9,-i0.87,-12.60,-11.23,-12.90,-10.35,-11.59,-12.03, -9.80,-11.53, -11.86,-16.22, -10.73,-11.84,-11.38 

,-11.15,-13.12,-10.67,-11.45,-11.36,-11.48,-11.30,-11.14,-11.50,-lD.92,-11.13,-10.94,·12.36,-11.09,-11.23,-10.96 

SUMMARY STATISTICS 
Fleet , Pred. , SE(q),Part.ial,Raised, SLOPE SE ,INTRCPT, SE 

q 1= 1= Slope ,Intrcpt. 

--1-:-11.88 : .292: .0093: .1484: .OOOE+OO: .OOOE+00:-11.885: .089 

2 ,·-11.86 , 1.381, .0157 , .0732, .OOOE+OO, .OOOE+OD,-11.860, .421 

,-11.26 , .360, .0624 , .0863, .OOOE+OO, .OOOE+00,-11.278, .110 

Fbar SIGMA(int.,J SIGMA(ext.) SIGMACoverall) Variance ratio 

. .ll8 .224 .193 .224 . 7'14 

3 
eEt, 7 J~) 75, 76) 77, 78, 79, 80, 81, 8Z, 83, 84, 85, 86, 87, 88, :39 

--1-; -10. 57< -1o. 59:-10.45 :-=-1o. 61:-10.78:--11.14:-11.09:-11. o2: -9.97:-10.76:--10.44' -10. s3:-1o. 5?; --10.56:-10.14' -L·J. 57 

2 ,-1o.7o,-1l.04,-10.84,-1o.q8,-11.34,-11.87,-1o.57,-11.38,-11.13,-1o.57 43,-10.86,-12.06,- , -11.10 

3 1 ·9,98,-11,61,-11,10,-10,54,-11,83,-10,75,-11,58, -9,92,-10,13,-10,48,·10,73, -9,37,-10,06,-12,06,-10,66,·10,35 

4 
eet, 74, 75, 76, 

SUMMARY STATISTICS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE SE ,INTRCPT, SE 

q F 

--1-:-10.60 : . 272: . 0336 : .1590: 
2 ,-11.14 .425, .0322' .1570, 
3 ,-10.63 ' .635, .1188 ' .2036, 

Fbar SIGMA(int.) SIGMA(ext.) 
.163 . 216 . 569E -01 

77, 78, 79, 80, 81, 82, 

Slope ,lntrcpt 

. OOOE +OD: . 000::: +00: -10.599: . 083 

.DOOE+OO, .OOOE+00,-11.141, .130 

.OOOE+OO, .OOOE+00,-10.633, .194 
SIGMA(overall) Variance ratio 

.216 .070 

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

---1-: -1o.oo: -10.18:--10.23: ··10. 14:-10.24:-10.21:-10.84:-10. s6: -10.25; -9.78: ·-10. n: -9.98; -10.39;~7: -10.19: -9.95 

2 ,-10.82,-10.37,-10.85,-11.04,-10.08,-11.75,-10.56,-11.14,-10.24,-10.63,-10.69,-10.82,-10.54,-10.96,-10.88,-Ll.OS 

3 ,-10.64,-10.71,-11.02,-10.94,-10.17,·11.15,-11.44,-10.65,-10.07, -9.45,-10.40, -9.80, -9.46,-10.59, ·10.57,-10.50 

cont•d. 

1-' 
0 
U1 



Table 3.5.4 cont'd. 

Age 5 
Fleet, 74, 75, 76, 

Fleet , Pr·ed. 
q 

--1-:-10.23 
2 ,-10.79 
"') 1 ..... )1 
.J , -.J..u • .J.L 

Fbar 
.23~ 

SUMMARY STATISTICS 
, SE(q),Partial,Raised, 

F , F 
SLOPE SE 

Slope 
, I NTRCPT, SE 

,Intrcpt 
' .264:---:-6485: .1762: .OOOE+OO: .OOOE+OO: ·1.0.233: .081 .285, .0457 , .3029, .OOOE+OO, .OOOE+00,-10.789, .087 .474, .1647 , .2852, .000E~OO, .OOOE+00,-10.307, .144 SIGMA(int.) 
.179 

SIGMA(ext.) 
.186 

SIGMACoverall) Variance ratio 
.186 1.073 

77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, iji:J,_ 89 --1-:-10 .1s: -10.1:< -10. o3:-1o.32: -9. s9: -10.16:-10.01:-10. ss:-10.1? :-=10:39: -9. s6: -10. ss: -10. os: -9.94: -9. s2:-1o. 02 2 ,-10.34,-10.86,-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 ,-10.21,-11.08, -9.92,-10.82,-10.47, -9.70,-11.62,-10.87,-10.79, -9.46, -9.56,-10.08, -9.75, -9.96,-10.60,-10.46 

Age 6 
Fleet, 74, 75, 76, 

Fleet , Pred. 
q 

SUMMARY STATISTICS 
, SE(q),Partial,Raised, 

F F 
--1-:-10.13 :---:ziZ:--:o540: .2221: 

2 ,-10.67 ' .345, .0517 ' .2848, 3 ,-10.24 , .488, .1769 ' .3080, Fbar SIGMA(int.) SIGMA(ext.) 
.245 .169 .947E-01 

77, 78, 79, 80, 81, 82, 

SLOPE SE 
Slope 

,INTRCPT, SE 
,Intrcpt 

.OOOE+OO: .OOOE+00:-10.125:---:o65 .OOOE+OO, .OOOE+00,-10.667, .105 .OOOE+OO, .OOOE+00,-10.235, .149 
SIGMA(overall) Variance ratio 

.169 .313 

83, 84, 85, 86, 87, 88, 89 --1-:-1o.B:-1o.13: -9.9s:-1o.o8:-10.28: -9.86: -9.8o:-1o.2o:-1o.o2:-1o.43:-10.44: -9.49:-10.57: -9.66: -9.77: -9.85 2 ,-11.10,-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 ,-11.36,-10.48,-10.21, -9.49,-10.28,-10.56,-10.00,-11.35,-10.93,-10.80, -9.92, -9.02, -9.89,-10.18,-10.48,-10.45 

Fleet , Pred. 
q 

SUM~ARY STATISTICS 
, SE(q),Partial,Raised, 

F • F 

--1-:-10.02 :--:-294:~: . 2083: 
2 ,-10.78 ' .512, .0461' .3409, 
3 ,·-10.26 • .499, .1720 ' .2987, Fbar SIGMA(int.) SIGMA(ext.) 

.247 .227 .150 

SLOFE C•t= 
•''-

Slope 
,INTRCPT, SE 

, Int;·cpt 

. OOOE+OO: . OOOE+OO: -10. :]20 :----:o9Q .OOOE+OO, .OOOE+00,-10.781, .156 .OOOE+OO, .OOOE+00,-10.264, .152 
SIGMA(overall) Variance ratio 

.227 .439 cont 1d. 

f-' 
0 
0"1 



Table 3.5.4 cont'd. 

,6,ge 7 
Fleet, 74, 75, 76, 77, 78, 79, 80, 81, 8'? <-• 83, 84, 85, 86, 87, 88, 89 

--1-; -9.8:~<--1o.oo:-1o.18: -9.91; -9.8o:-1o.17: -9.53:--10.04; -9.8s:-1o.14:-1o.J.4:-1o.n: -9.95: -9.82: -9.so: -9.90 

2 ,-11.22,-11.50, 10.62,-10.68,-10.37,-11.10,-11.28, -9.81,-11.44,-11.62,-10.84,-10.01, -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 

/',ge 8 
Fleet, 74, 75, 76, 

SUMMARY STATISTICS 
Fleet , Pr~d. , SE(q),Partial ,Raised, SLOPE Sl ,INTRCPT, SE 

q , , F F Slope , ,Intrcpt 

___ , , ___ , ___ , ___ , , _____ , ___ , __ _ 
1 , -9.97 , .166, .0632 , .2352, .DOOE+OO, .ODOE+OD, -9.968, .051 

2 ,-10.85 , .530, .0429 , .4342, .OOOE+OO, .OOOE+00,-10.852, 

3 ,-10.26 , .478, .1734 , .2728, .OOOE+OO, .OOOE+00,-10.255, 

Fbar SIGtf;A(int.) SIGt~A(e)<t.) SIGMA(overall) Variance ratio 

.251 .150 .119 .150 .628 

77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89 

--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,-11.56,-10.48,-10.53,-12.30,-11.15 

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 

9 
ect, 74, 75, 76, 

SUMMARY STATISTICS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE SE ,INTRCPT, SE 

F F Slope ,Intrcpt 

--1-: -9.96 :--:-144: .0635 : .2272: .OOOE+OO: .ODOE+OO: -9.964:~ 
2 ,-11.07 , .582, .0345 , .2560, .OOOE+OD, .OOOE+00,-11.072, .177 

,-10.18 , .390, .1865 , .3151, .OOOEtOO, .ODOE+D0,-10.183, .119 

Fbar SIGI•IA(int.) SlGtltA(ext.) SIGr·e,A(overall) Variance ratio 

.237 .131 .1'41E-01 .131 .319 

77, 7" I O, 79, 80, 81, 82, 83, 84, 85, 86) 87, 88, 89 

--1:-=-9:74: -9.95: -9.64: -9.92: -1o.o3: --10.01: -9. ss: -10.18: -9. s6: -1o. 01:-10.01: -1o. oo:-1o. 71 :-=10~: -9. s3: -9.94 

2 '-11.33,-11.09,-10.82,-10.48,-10.54,-11.53,-10.74,-10.48,-11.03,-10.79,-11.38,-l0.79,-10.77,-1t.33, -12.62,-11.83 

3 ,-11.67,-10.10, -9.60, -9.52, -9.58,-10.25, -9.22, -10.14,-10.45, -9.37,-10.47,-10.47,-10.88,-10.50,-10.71,-10.33 

cont'd. 

f-' 
0 
-J 



Table 3.5.4 cont'd. 

SUMMARY STATISTICS 
Fleet , Pred. , SE(q),Part,al,Ra,sed, 

q , , F , F 

--1-:-10.06 : .204:--:ci5'79: .2134: 
2 ,-11.21 ' .522, .0301 ' .'1440, 3 ,-10.27 ' .415, .1712 ' .2550, Fbar SIGMA(int.) SIGMA(ext.) .239 .173 .161 

SLOPE SE 
Slope 

,INTRCPT, SE 
,Tntrcpt 

.OOOE;QO: .OOOE~oo:-10.056:~ .OOOE+OO, .OOOE~00,-11.207, .159 .OOOE+OO, .OOOE+00,-10.268, .126 SIGMA(overall) Variance ratio 
.173 .869 

f--' 
0 
(X) 



Table 3. 5. 5 \/lRTUf\1_ ?OPUL.ATIOf'j M·iP,L'r'SIS From tuning. 

Hl~RING IN THE ARCHIPELAGO AND BOTHNIAN SEAS (BALTIC FISHING AREAS 29NE AND 30E) 

IJI'H T: Vea1· -1 NATURAL MORlALITY COEFFICIENT = 

19'? ~~ 1975 1976 1977 1978 1979 1980 1981 1982 

1 .01.2 .014 .034 .036 .045 .027 .108 .035 .038 

2 .091 .093 . 094 .074 .078 .052 .1?4 .112 .13/' 

3 .1/4 1 er: 
• J.J .126 .142 .116 .094 .167' .164 .2SS 

4 .181 .191 .140 .166 .182 .143 .141 .163 .245 

5 .164 .119 .164 .161 .189 .143 .200 .146 .199 

6 ,1L\2 .143 .167 .228 .167 .156 .210 .191 .190 

7 .167 .160 .141 .189 .230 .221 .299 .170 .209 

8 .127 .220 .208 .261 .217 .204 .284 .226 1T") 
• lt.. 

9 .182 .193 .197 .203 .206 .226 .283 .274 .215 

10 .156 .173 .176 .208 .202 .190 .255 .201 .197 

11+ .156 .1'?3 .176 .208 .202 .190 .255 .201 .197 

( 2- 6)U .150 .l<i6 .138 .154 .146 .118 .178 .155 .205 

1986 1987 1988 1989 1980-87 

1 .056 .039 .014 .069 .062 

2 .198 .133 .098 .118 .145 

3 .210 .192 .204 .163 .196 
4 .206 .199 .236 .234 .210 
5 .195 .207 .250 .245 .206 
6 .212 .2D2 .272 .247 .204 

7 .232 .235 .251 .251 .223 
8 .132 .197 .237 .237 .215 

9 .163 .151 .200 .239 .218 

10 .187 .199 .242 .244 .213 
11+ .187 .199 .242 .244 .213 

2- 6)U .204 .1:37 .212 .202 

.20 

1983 1984 

.13? .040 

.150 .103 

.206 .205 

.297 .231 
.159 .267 
.177 .137 
.166 .254 
.219 .279 
.2ll .233 
.186 .234 
.186 .234 

.198 .189 

1985 

.045 

.152 

.169 

.196 

.276 

.314 

.219 

.208 

.213 

.246 
.246 

.221 

1-' 
0 
<..0 



Table 3.5.6 
Tltle : HERRING lN 6ALTIC FISHING AREA 30E At 11.47.03 25 APRIL 1990 
from 7~ to 89 on ages 1 to 10 with Ter·minal F uf .160 on age 3 and Terminal S of .800 

86.418 and 
Initial sum of syuared residuals was final sum of s~~ared residuals is 26.499 after 150 iterations 
Matrix of Residudls 

Years 74/7S 75;76 76/77 77/78 78/79 Ages 
1/ 2 -1.492 .759 1.138 .223 1.467 2/ 3 --.728 -.152 .031 -.272 -.044 3/ 4 .15.L .026 -.053 -.266 -.405 4/ 5 .31t -.024 .114 -.068 .123 5/ 6 .17·~ -.151 -.058 .053 .005 6/ 7 -.014 .055 -.134 -.115 -.308 71 8 -.115 -.303 -.607 -.090 .184 8/ 9 -.15.) .131 .144 .704 -.008 9/10 .476 .311 .732 .569 .895 

.000 .000 .000 .000 .000 
WTS .001 .001 .001 .001 .001 

\iecsrs 79/80 80/81 81/82 82/83 83/&4 84/85 85;'86 Ages 
1/ 2 -.743 l. 619 -1.077 -.628 1.328 .067 -.137 2/ 3 -.401 .207 .. 763 -.314 .221 -.561 .015 3/ 4 .211 -.428 .005 -.218 -.058 -.107 .014 4/ 5 .143 -.532 -.052 .148 . .114 .316 -.120 5/ 6 - .23 1~ -.005 -.242 .374 -.089 .048 -.291 6/ 7 -.016 .050 .107 -.016 -.155 .081 .039 7/ 8 .019 .233 .190 -.377 -.314 -.<199 .029 8/ 9 .017 .131 .086 -.008 .133 .403 .688 9/10 .587 .441 1. 248 .552 .164 .088 -.012 

.000 .000 .000 .000 .000 .000 .000 
IHS .001 .001 .001 .001 .001 1.000 1.000 

86/87 87/88 

.688 .227 

.653 -.001 
.143 .066 
.037 -.110 
.126 -.030 

-.183 -.023 
.307 .153 

-.902 -.012 
-.519 -.082 

.000 .000 

1.000 1. 000 

88;'89 

-.848 .000 
-.104 .000 
-.115 .000 
-.124 .000 

.147 .000 

.087 .000 
.012 .000 

-.179 .000 
.518 .000 

.000 4.871 

1.000 

i~TS 

.121 

.3:LS 

.618 

.570 
,668 

1.000 
.420 
.316 
.277 

cont 1d. 

I-' 
I-' 
0 



Table 3.5.6 cont•d. 

Fishing :~o,·tal it ·,es (F) 

7'4 75 76 77 
F-va·l ues .0924 . 07'21 .0957' .1255 

81 82 83 
F-val ueo:. .1055 .1619 .1294 

Se-lection-at -ag~ (S) 

1 2 3 4 
s-values .1207 .7230 1. 001)0 1. 0376 

78 79 
.1240 .0853 

84 85 86 
.1670 .147'1 .1334 

5 6 7 
.9383 .9322 .56l.5 

87 88 
.1400 .1494 

:3 9 
.6656 .6001 

89 
.1600 

10 
.8000 

f-' 
f-' 
f-' 



Table 3 5. 7 VIRTUAL POPULATION ANALYSIS 

f-' HERRING IN BALTIC FISHING AREA 30E 
f-' 
N 

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 .090 .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- 6)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 



Table 3.5.8 VIRTUAL POPULATION ANALYSIS 

HERRING IN BALTIC FISHING AREA 30E 

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, WHEREBY THE FOLLOWING VALUES ARE 

USED: PROPORTION OF ANNUAL F BEFORE SPAWNING: .150 
PROPORTION OF ANNUAL M BEFORE SPAWNING: .330 

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

1 2967 1935 4129 1509 874 619 1552 1394 2207 2589 4029 3283 

2 1938 2424 1557 3310 1221 694 504 1215 1137 1786 2044 3222 

3 1176 1528 1895 1196 2572 946 552 368 958 856 1318 1554 

4 1704 868 1151 1406 875 1924 735 410 274 662 619 930 

5 775 1251 661 841 999 617 1431 560 300 194 453 425 

6 740 573 969 495 610 713 464 1031 425 209 145 305 

7 666 557 438 728 359 446 530 316 770 301 157 105 

8 406 498 429 332 529 259 331 371 229 562 222 114 

9 228 312 383 323 234 392 200 238 283 166 415 156 

10 139 174 243 294 241 179 301 150 180 212 124 306 

11+ 108 298 278 294 328 402 115 236 283 148 204 173 

TOTAL NO 10847 10419 12134 10728 8843 7190 6716 6289 7048 7686 9729 10574 

SPS NO 5873 6133 6201 6200 6331 5503 4359 3690 3628 3316 3572 4195 

TOT.BIOM 284188 288974 299687 291514 255100 229123 207444 199554 183329 214176 252044 248284 

SPS BIOM 204040 212504 210757 204709 207162 193844 159795 156183 142304 146925 158108 158952 

cont 1d. 

1-' 
1-' 
w 



1-' 
1-' .,. 

Table 3.5.8 cont•d. 

1986 1987 1988 1989 1990 1974-87 
1 691 2294 659 5654 1 

0 2148 2 2620 549 1842 534 4540~ 1730 3 2347 1814 410 1367 375 1~63 4 1091 1660 1303 293 952 1022 5 656 773 1183 934 203 710 6 315 468 555 835 662 533 7 211 229 337 393 596 415 8 79 150 163 243 282 322 9 81 61 113 121 179 248 10 118 63 44 85 88 195 11+ 165 135 71 205 222 226 
TOTAL NO 8373 8197 6680 10662 
SPS NO 5017 4830 3772 3404 TOT.BIOM 226622 224180 219663 292238 SPS BIOM 163588 174197 158807 169234 

1Revised to 4,296 
2Revised to 3,460 



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 ofF (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: 
Weight by age group 
Weight by age group 
Stock biomass: 
Catch weight: 

mill ions 
in the catch: gram 
in the stock: gram 

t0nnes 
tonnes 

I l fishingl natural l maturityl weight inl weight inl 
I 

agel stock size: pattern: mortalityl ogive: the catch: the stock: 
-+-----------+--------+----------+---------+------

----+----------~ 

1l 214s.o: .o2: .20l .oo: 12.ooo: 12.ooo: 

21 3460.01 .151 .201 .021 23.6001 23.6001 

3l 375.o: .16l .20l .57l 33.ooo: 33.ooo: 

4l 952.0: .16l .20l .78l 41.100: 41.100: 

51 203.0l .15l .20l .87l 46.4oo: 46.4oo: 

6l 662.0l .14: .20l 1.00: 52.ooo: 52.ooo: 

7l 596.01 .13: .201 1. 001 57.0001 57.0001 

8l 282.0: .12l .20l 1.00: 61.700: 61.700: 
9l 179.0l .111 .20l 1.00: 67.900: 67.9oo: 

lOl ss.o: .10l .20l 1.00: 66.900l 66.9oo: 
ll+l 222.0: .09l .20l 1.00: 81.300: 81.300: 

f--' 
f--' 
U1 



Table 3.5.10 

Effects of different levels of fishing mortality on catch, stock biomass and spawning stock biomass. 
HERRING 30E 

+--------------------------------------+--------------------------------------+------------------+ l Year 1990 : Year 1991 : Year 1992 l +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ l fac-l ref.l stockl sp.stockl : fac-: ref. l stockl sp.stockl : stockl sp.stockl l tor: Fl biomassl biomassl catchl tor: Fl biomassl biomass: catchl biomassl biomass: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 1.0 .15 290 155l 321 .o: .oo: 291l 172l o: 324l 204l : : .1: .02l : 172l 3l 3201 201l : : • 2: • 03: : 172: 7: 316: 198: : : • 4 : • 06 : : 171 : 13: 309 : 191 : : : . 6: • 09: : 170: 20: 302: 185: : : • 8 : .12 : : 170 : 26: 296 : 180 : : : 1.01 .151 : 1691 32l 2891 1741 : : 1. 2: .18: : 168: 38: 283: 169: : : 1. 4: . 21: : 168: 43: 277: 163: : : 1.6l .24l : 167l 491 2711 1581 : : 1. 8: • 27: : 166: 54 : 265: 153: , : : 2.o: .3o: : 166l 60l 259l 149l +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+--~------+ 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 

1-' 
1-' 
0'1 
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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 

Fmed 0.09 19 186 

F89 0. 15 32 174 

1. 2 X F89 0.18 38 169 

F0.1 
0.26 51 156 



Table 3.5.12 Herring in Sub-division 30E. Detailed perediction. 

+-------------------+-------------------+ 
Year 1990. F-Factor l. 000 and reference F .1520: at 1 January: at spawning time: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ : : absolute: catch inl catch inl stockl stockl sp.stockl sp.stockl sp.stockl sp.stock: 

: age! Fl numbers: wei9htl sizel biomass: size: biomass: size: biomass: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 
1 : . 0200: 3a. 563: 462. a: 2148. 00: 25776: . 00: 0: . 00: 0 : 
2: .1500: 437.905: 10334.6: 3460.00: a1656: 69.20: 1633: 63.34: 1494: 
3l .16oo: 5o.3a7: 1662.a: 375.oo: 12375l 213.75: 7053l 195.35: 6446: 
4l .16oo: 127.917: 5257.4: 952.oo: 39127: 742.56: 30519: 67a.65l 27a92: 
5: .15oo: 25.692: 1192.1: 203.oo: 9419l 176.61l a194l 161.65l 75oo: 
6l .14oo: 7a.56a: 4085.5: 662.oo: 34424l 662.oo: 34424: 606.a4: 31555: 
7: .13oo: 65.993l 3761.6: 596.oo: 33972: 596.oo: 33972: 547.16l 311aa: 
a: .12oo: 2a.960l 1786.a: 2a2.oo: 17399l 2s2.oo: 17399: 259.2a: 15997l 
9l .11oo: 16.93o: 1149.6: 179.oo: 121541 179.oo: 121541 164.a31 11191: 

10: .1ooo: 7.6031 5oa.6: aa-.oo: sas7: aa.oo: 5aa7: a1.15: 5429: 
11+: .o9oo: 17.344: 141o.o: 222.001 1ao4a: 222.oo: 1ao4a1 205.03l 16669: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

: Total : 895.8621 31611.81 9167.001 290238l 3231.12l 1692861 2963.2a: 1553651 +--------------+---------+---------+---------+---------+---------+---------+---------+---------+ ***********************************~**********~********* 
* Year 1991. F-factor 1.000 and reference F .1520 * 
***********************~********************~****•****** 

+-------------------+-------------------+ 
: at 1 January: at spawning time: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

: : absolute: catch inl catch inl stock: stock: sp.stockl sp.stockl sp.stockl sp.stockl 
: agel Fl numbers: weightl size: binmass: size: biomass: size: biomass: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

1l .02oo: 38.563: 462.a: 214a.oo: 257761 .oo: o: .oo: 0 
2: .15oo: 21a.169l 5148.a: 1723.811 40681: 34.481 8131 31.56: 744 
3: .16oo: 327.614: 1oa11.3: 2438.22: 80461: 1389.79: 45862: 1270.171 41915 
4l .16oo: 35.154: 1444.8: 261.63: 10752: 204.071 83871 1a6.51i 7665 
5: .15oo: 84.061: 3900.4l 664.191 30a1a: 577.84: 26a11: 528.9o: 24541 
6l .14oo: 16.97a: aa2~8: 143.o5: 7438: 143.o5: 7438l 131.13: 6a18 
7: .13oo: 52.174: 2973.9: -471.19: 26857: 471.19: 26a57l 432.5a: 24657 
a: .12oo: 44.002l 2714.9: 428.4Bl 26437l 42aAa: 26437: 393.96l 24307 
9: .11oo: 19.36a: 1315.1: 204.77: 13904l 204.77: 13904: 18a.56l 12ao3 

10: .1000: 11. ~42: 75a. a: 131.29: 87a3: 131.29: a7a3: 121.07: a099 
11 +: . 0900: 1a. 071: 1469.2: 231.31: 18805: 231.31: 1aao5: 213.63: 1736a +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

: Tot a 1 : 865.496: 318a2. a: Ba45. 94: 290716: 3a16. 27: 1a4102: 3498.06: 16a920: +--------------+---------+---------+---------+---------+---------+---------+---------+---------+ 
cont 1d. 

1--' 
1--' 
CXl 



Table .2.:..2.:11 cont 1d. 

~*******************************
************************ 

* Year 1992. F-factor 1.000 and reference F .1520 * 

******************************************************** 

+-------------------+-------------------+ 
at 1 January: at spawning time: 
--+---------+---------+---------+ 

: absolute: catch inl catch in: stock: stock: sp.stock: sp.stock: sp.stock: sp.stock: 

agel Fl numbers: weight: size: biomass: size: biomass: size: biomass: 

--+---------+---------+---------+--
-------+---------+---------+-------

--+---------+---------~ 

1: .02oo: 38.563: 462.8: 2148.oo: 25776: .oo: o: .oo: 0 

2: .15oo: 218.169: 5148.8: 1723.81: 40681: 34.48: 813: 31.56: 744 

3: .16oo: 163.221: 5386.3: 1214.75: 40086: 692.41: 22849: 632.81: 20882 

4: .16oo: 228.569: 9394.2: 1701.09: 69914: 1326.85: 54533: 1212.65: 49839 

5: .15oo: 23.102l 1071.9: 182.53: 8469: 158.8o: 7368: 145.35: 6744 

6l .14oo: 55.549: 2888.5: 468.o5: 24338: 468.o5: 24338l 429.05: 22310 

7: .Boo: 11.274: 642.6: 101.82: 5803l 101.82: 5803l 93.48: 5328 

8l .1200: 34.788: 2146.4: 338.75: 20900: 338.75: 2o9oo: 311.46: 19216 

9l .noo: 29.429: 1998.2: 311.14: 21126: 311.14: 21126: 286.5o: 19453 

1o: .1ooo: 12.976: 868.1: 150.19: 10047: 150.19: 10047: 138.51: 9265 

11+: .o9oo: 21.120: 1717.1: 270.34: 21978: 270.34: 21978: 249.68: 20298 

---+---------+---------+---------+-
--------+---------+---------+------

---+---------+---------~ 

Total : 836.759: 31724.8: 8610.46: 289124: 3852.82: 189760: 3531.03: 174085: 

1--' 
1--' 
1.0 
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Table 3.5 13 Swedish catches in the western part of Sub-divisions 30 and 31. 

Year 

1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

30 

31610 
21890 
11590 
11392 
11270 
11730 
21397 
21401 
1 ,885 
21501 
11905 
31 172 
31242 

Sub-division 

31 

750 
700 
785 
760 
620 
670 
696 
524 
717 
336 
320 
267 
432 



Table 3 . 6 .l SUM 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 l1 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 
t-' 
N 
t-' 



Table 3.6~2 SUM OF PRODUCTS CHECK 

t--' 
HERRING IN THE BOTHNIAN BAY (FISHING AREA 31, EASTERN PART) 

N CATEGORY: TOTAL 
N 

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 

0 4.0 4.0 4.0 6.0 6.0 
1 13.0 12.3 14.3 9.2 13.8 
2 22.1 18.7 23.8 23.7 23.5 
3 30.7 29.4 32.4 35.2 34.0 
4 38.3 36.7 38.9 41.4 42.2 
5 43.5 41.4 44.2 45.7 47.0 
6 45.8 45.3 48.9 50.5 50.6 
7 52.2 49.0 53.5 54.6 53.3 
8 53.9 50.7 56.7 60.7 57.7 
9 57.8 59.2 59.4 59.5 65.3 

10 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, Baltis-Pelagic WG, 

103 
Trapnet 
1974, 1989 
1,1 
1,10 
529, 0.2, 8.9, 10.2, 14.1, 14.1, 14.9, 17.3, 6.2, 1. 9, 1.5 

554, 2.2, 15.4, 19.6, 4.1, 6.1, 3.9, 4.5, 3.7, 0.9, 0.7 

695, 0.4, 9.8, 16.6, 17.3, 6.1, 9.3, 10.5, 9.2, 3.8, 1.4 

484, 0.6, 16.7, 5.8, 9.6, 7.4, 3.5, 6.6, 3.9, 2.5, 0.8 

424, o.o, 2.1, 25.2, 2.7, 5.3, 4.9, 3.1, 6.2, 2.2, 1.3 

556, 2.8, 0.6, 1.1, 12.3, 1.6, 2.2, 2.3, 1.1, 1.5, 0.3 

424, 0.8, 8.4, 0.6, 0.8, 13.2, 1. 8, 2.8, 1.9, 0.9, 1.8 

370, 0.4, 16.6, 3.6, 0.5, 1.0, 8.5, 1.6, 1.5, 0.9, 0.5 

272, 0.1, 4.8, 17.8, 3.2, 0.8, 2.4, 3.6, 0.9, 1.1, 0.7 

233, 0.8, 2.3, 2.1, 6.8, 0.6, 0.3, 0.9, 1.5, 0.4, 0.6 

232, 0.8~ 17.3, 3.2, 1.7, 6.6, 0.9, 0.9, 0.3, 2.0, 0.4 

203, 0.3, 7.0, 14.2, 3.4, 1.5, 4.4, 0.5, 0.7, 0.6, 1.8 

292, 1.3, 2.3, 4.9, 7.9, 1.1, 1. 0, 2.5, 0.6, 0.3, 0.4 

263, 0.1, 2.8, 2.3, 3.7, 6.5, 1.0, 0.9, 1.0, 0.4, 0.4 

182, 0.0, 4.8, 1.9, 1. 2, 2.1, 2.7, 0.5, 0.5, 0.6, 0.2 

132, 0.0, 0.9, 2.1, 0.9, 0.6, 1.0, 0.7, 0.2, 0.1, 0.1 

Bottom trawl 
1974, 1989 
1,1 
1,10 
1022, 7.3, 8.8, 3.1, 3.5, 4.1, 3.6, 2.3, 1.0, 0.8, 0.3 

2004, 3.2, 16.2, 10.5, 5.9, 7.1, 5.2, 4.1, 3.7, 0.6, 0.7 

2232, 15.7, 5.2, 16.2, 15.2, 8.7, 8.0, 9.6, 6.5, 2.9, 1.6 

2245, 3.4, 45.9, 7.7, 9.5, 8.0, 7.0, 10.1, 6.5, 2.6, 1.5 

2821, 4.0, 3.7, 54.7, 11.8, 19.1, 15.5, 7.8, 17.6, 3.7, 3.5 

6419, 5.0, 5.9, 6.2, 49.2, 10.4, 16.3, 10.2, 7.1, 8.3, 2.0 

7510, 43.3, 39.1, 5.0, 9.7, 56.8, 13.5, 21.9, 11.8, 5.5, 2.9 

6957, 14.4, 41.1, 11.8, 2.8, 9.5, 29.9, 10.7, 9.7, 4.9, 2.2 

7196, o.o, 4.6, 71. 3, 13.0, 4.6, 11.9, 27.4, 6.1, 8.4, 2.3 

5573, 20.7, 10.0, 16.7, 50.7, 8.7, 8.0, 6.7, 8.7, 2.0, 0.7 

5071, 36.9, 62.6, 15.2, 6.9, 25.7, 3.3, 2.6, 1.2, 8.1, 0.5 

3122, 1. 4' 28.3, 55.7, 10.5, 11.2, 19.2, 4.2, 1. 8, 0.7, 6.6 

2663, 7.0, 10.0, 31.4, 39.8, 6.1, 8.5, 17.5, 1.8, 2.7, 3.6 

2546, 12.7, 26.4, 19.6, 25.7, 25.6, 5.2, 6.9, 4.9, 2.5, 1.1 

2378, 7.0, 28.3, 18.3, 12.9, 23.6, 22.1, 4.7, 4.6, 3.6, 2.6 

1719, 6.6, 4.1, 11.5, 5.8, 5.7, 8.5, 7.5, 2.1, 1. 0, 1.0 

Pelagic trawl 
1974, 1989 
1,1 
1,10 

44, 3.5, 0.4, 0.0, o.o, 0.0, o.o, 0.0, 0.0, o.o, 0.0 

108, 0.0, o.o, 0.1, o.o, o.o, 0.0, o.o, o.o, 0.0, 0.0 

731, 2.2, 1.3, 1.1, 1.8, 1.4' 1. 6, 0.7, 0.7, 0.3, 0.2 

705, 0.9, 11.9, 2.0, 2.5, 2.1, 1.8, 2.6, 1. 7' 0.7, 0.4 

1003, 1.0, 0.9, 13.9, 3.0, 4.9, 3.9, 2.0, 4.5, 0.9, 0.9 

1056, 0.8, 0.9, 1.0, 7.9, 1. 7' 2.6, 1.6, 1.1, 1.3, 0.3 

1365, 20.8, 5.4, 1.4' 2. 4' 2.4, 1. 0, 0.3, 0.3, o.o, o.o 
1139, 4.0, 31.4' 4.4, 0.1, 0.4, 1. 7' 0.6, 0.4, 0.8, 0.9 

945, 5.1, 7.3, 6.5, 1. 7' 0.3, 0.3, 0.1, 0.0, o.o, o.o 
1128, 16.8, 1.8, 1.9, 5.7, 0.9, 0.8, 1.6, 2.3, 1.1, 0.7 

1542, 21.2, 34.4, 2.3, 1.5, 10.1, 2.6, 1.0, 0.0, 1.1, 0.2 

1177, 6.3, 28.9, 27.1, 3.3, 2.3, 5.6, 0.7, 0.9, 0.6, 1.7 

1349, 0.0, 9.2, 18.1, 23.8, 4.4, 4.1, 7.2, 1.3, 1. 2, 1.3 

1249, 0.9, 5.3, 6.8, 10.4, 11.9, 3.0, 2.9, 1.9, 0.7, 1.3 

1217, 0.0, 4.5, 4.9, 6.4, 7.5, 8.7, 1.1, 2.3, 0.8, 0.0 

879, 2.2, 3.5, 4.1, 0.8, 1.8, 2.6, 3.9, 0.6, 0.2, 0.4 



Table 3.6.4 Herring in the Bothnian Bay (Sub-division 31E- Tuning analysis. Module run at 16.57.03 24 APRIL 1990 DISAGGRE.GATED Qs 
LOG TRANSFORMATION 
NO explanatory v~rlate (Mean used) 
Fleet 1 , Tr·apnet , has terminal q estimated as the mean r:-1 eet 2 ,Bottom tr-av1l , has ter-minal q estimated as the mean Fleet 3 ,Pelagic tr·awl , has terminal q esti~ated as the mean FLEETS COMBINED BY .• VARIANCE •• 

Regression weights 

' .005, .036, .100, .193, .308, .432, .555, .670, .769, .850, .911, .954' .980, .994, .999, 1.000, Oldest age F = 1.000*aver-age of 5 younger- ages. Fleets combined by variance of predictions F1shing mortalities 

Age, 74, 75' 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 1, .020, .009, .013, .009, .0.16, .022, .086, .D62, .032, .036, .069, .016, .019, .024, .053, .071, 2, .073, .113, .099, .122, .038, .052, .277, .150, .091, .075, .242, .193, .092, .218, .160, .074, 3, .093, .126, .155, .164, .227, .049, .069, .183, .286, .161, .172, .317, .174, .181, . 241, .091, 4, .120, .081, .234, .137, .159, .192, .108, .055~ .231, .274, .113, .194, .290, .194, .236, .104, 5, .189, .097, .178, .181, .203, .143, .305, .110, .089, .166, .331, .164, .201, .307, .282, .118, 6, .214, .155, .181, .194, .255, .214, .233, .259, .224, .259, .164, .324, .329, .241, .436, .135, 7, .531, .158, .453, .232, .195, .269, .356, .392, .243, .220, .220, .140, .548, . .491, .263, .238, 8, . t144' .372, .396, .388, .484' .300, .472, .370, .288, .182, .035, .135, .174, .311, .621, .162, 9, .215, .162, .677' .215, .317, .409' .409, .429, .436, .242, .223, .089, .337, .248, .319, .135, 10, .318, .189, .377' .242, .291, .267, .355, .312, .256, .214, .195, .171, .318, .320, .384' .158, Log catchab,lity est~mates 

p,ge 1 
Fleet, 74, 75. 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89 

___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ 1 ,-13.93,-11.03,-14.35,-12.06,-14.82,-10.76,-12.83,-12.10,-13.12,-12.30,-11.93,-12.02,-10.85,-13.73,-14.13,-13.75 2 ,-10.99,-11.94,-11.85,-11.86,-11.42,-12.63,-11.71,-11.45,-16.90,-12.22,-11.18,-l3.21,-11.37,-ll.16,-l0.84,-l0.52 3 ' -8.58,-14.09,-12.70,-12.03,-11.77,-12.65,-10.74,-10.92,-l0.43,-10.83,-10.55,-10.74,-16.55,-13.09,-16.03,-10.94 

Fleet , Pred. 
q 

SUMMARY STATISTICS 
, SE(q) ,Partial ,Raised, 

F c 
' I 

--1-:-12.68 :----:960:~: . 2058: 
2 ,-11.98 ' 1.374, .0108 ' .0163, 3 ,-12.28 ' 1.853, .0041 ' .0186, Fbar SJGMA(int.) SIGMA(Pxt.) 

.0?1 .7.?•1 .871 

SLOPE SE 
Slope 

,INTRCPT, SE 
, Intrcpt 

.OOOE+OO, .OOOE+00:-12.678:~ .OOOE+OO, .OOOE+00,-11.979, .419 .OOOE+OO, .OOOE+00,-12.277, .565 
SIGMA(overall) Var-iance ratio 

.871 1.447 cont 1d. 

f-' 
N 
>!» 



Table 3.6.4 cont 1 d. 

eet, f'L\ :1 75, 76, 77, 78, 79, so~ 81, 82, 83, 8·4' 85, 86, 87~ s:3 ~ 89 

----1-: -9.84:--=-9.42: ·-9.56:=Io.o4:=1o.5o:-11.51:~o:-=9.39: -9.o8: -9.62: -8.94: -9.35:-10.15: -9.71: -9.25: -9.79 

2 ,-10.51,-10.66, ·11.36,-10.57,-11.83,-11.67,-10.43,-11.42,-12.40,-11.33,-10.74,-10.68,-10.89, -9.74,-10.05,-10.84 

3 ,-10.45,-14.43,-11.63,-10.76,-12.21.-11.74,-10.71, -9.88, -9.91,-11.44,-10.14, -9.69,-10.29,-10.63,-11.22,-10.33 

3 
eet, 74~ 75, 76, 

SUMMARY STATISTICS 
Fleet , Pred. , SE(q),Partial ,Raised, SLOPE SE ,INTRCPT, SE 

q ' ' F' ' F Slope ,Tntrcpt 

--1-: -9.60 : . ~B2', .0089 : .0892: .OOOE+OO: .OOOE+OO: -9.602:----:J:47 

77 
11' 

2 ,-10.88 , .0325 , .0714, .OOOE+OO, .OOOE+00,-10.875, .183 

,-10.58 , .0223 , .0574, .OOOE+OO, .OOOE+00,-10.580, .182 

Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 

.074 .318 .130 .318 .167 

78, 79, 80, 81, 82, 83, 84' 85, 86~ 87, :3:3~ :39 

--1-; -9.13-; -·8.85; -9.29: -9.44; -9.18:--n.n:-11.03: -9.42: -8.65; -9.4s: -9.02; -8.57; -9.7'3; -9.76; --9.35, -9.48 

2 I -10 • 9:3,-10,76 ·10, 48 o -10 o 691-10 o 30,-11.94 ,-11. 78,-11.17 0-10 ,5·<1 ,-10 o 581 ·10. 541 -9, 9L1) -10,09, -9,891 '35 

3 .-12.88,-12. -12.05,-10.88,-10.63,-11.96,-11.35,-10.35,-10.90,-11.16,-11.24, -9.68, -9.96,-10.23,-10.30,-10.71 

4 
eet~ 74, IC: 

t.J, 76'} 

SUMMARY STATISTICS 
Fleet , Precl. , SE(q),Partial ,Raised, SLOPE SE ,INTRCPT, SE 

r , F Slope ,Intt(pt 

---· , ___ , ___ , ___ , ' , ___ , __ _ 

n. 

1 , -9.'17 , .566, .0102, .0921, .OOOE+OD, .ODDE+OO, -9.·170, .173 

2 , 10.43 , .520, .0505, .0835 .OOOEtOO, .OOOE+00,-10.435, .159 

3 ,-10.64 , .519, .0211 , , .OOOE+OO, .OOOE+00,-10.637, .158 

Fbar SIGMA(int.) SIGMA(e~t.) SIGMA(overall) Vai·iance ratio 

.091 .308 .473E-01 .308 .024 

78, 79, 80, 81, 82, 83, 84, 85, 86~ :37~ 88, 89 

___ , __ , __ , ___ , __ , __ , __ , __ , __ , __ , __ , ___ , __ , __ , __ , __ , __ 
1 ' -9.02, -9.85, -8.87, -9.18, -9.76, -9.30,-11.04,-10.86, -8.88, -9.03, -9.40 -8.49, -9.07, -9.58, -9.68, -9.45 

2 ,-1L07,-10.Ti',-10.17,-10.7'2,-10.18,-l0.86,-11. -12.07,-10.?5,-10.19,-11. 10, -9.6ii, -9.91 9 .. 88,-:tD .. lS 

3 ,-13.09,-13.54,-11.18,-10.90,-10.52,-10.89,-1J .. -13.59,-10.76,-10.78, 11. -9.91, 11.4~ 

cont 1 d. 

t-' 
N 
Ul 



Table 3.6.4 cont'd. 

Age 5 
Fleet, 74, 75, 76, 

Fleet , Pred. 
q 

SUMMARY STATISTICS 
, SE(q),Partial,Raised, 

F F 
SLOPE SE 

Slope 
,INTRCPT, SE 

,Intrcpt 
--1-: -9.47 : .56< .0102 : .1017: .OOOE+OO: .OOOE+OO: -9.471:----:ill 2 ,-10.43 , .565, .0506 , .0785, .OOOE+OO, .OOOE+00,-10.434, .172 3 ,-lG.8C , .841, .0180 , .2020, 

Fbar SIGMA(int.) SIGMA(ext.) .104 .361 .239 

77, 78, 79, 80, 81, 82, 

.OOOE•OO, .OOOE~J0,-10.799, .25~ 
SIGMA(overall) Variance ratio 

.361 .437 

83, 84, 85, 86, 87, 88, 89 ---1-: -8.43: -9.64; -9.40: -9.oo: -9.32:-10.25: -9.07:-10.43: -9.86:-1o.os: -8.6o: -9.10: -9.64: -8. n: -9.39: -9. n 2 ,-10.32,-10.78, -10.21,-10.46, -9.94,-10.83,-10.48,-11.11,-11.39,-10.55,-10.33, -9.83,-10.13, -9.61, -9.54,-10.04 3 ,-12.50,-13.73,-10.92,-10.63,-10.26,-10.83,-11.94,-12.47,-12.09,-11.22.-10.07,-10.43, -9.78, -9.66,-10.02,-10.52 

•6,9e 6 
Fleet, 74, 75, ,~ 

I 0, 

Fleet , Pred. 
q ___ , 

1 ' -9.45 
2 ,-10.25 
3 ,-10.68 

SUMMARY STATISTICS 
, SE(q),Partial,Raised, 

F • F , ___ , ___ , ___ , 
' .462, .0103 ' .1551, 
' . 464' • 0605 ' . 0956' 
' . 762, .0202 ' .1010, Fbar SIGMA(int.) SIGMA(ext.) .118 .301 .165 

77, 78, 79, 80, 81, 82, 

SLOPE 

' .OOOE+OO, 
.OOOE+OO, 
.OOOE+OO, 

SE 
Slope 

,INTRCPT, SE 
,Intrcpt , ___ , ___ 

.OOOE+OO, -9.454, .141 

.OOOE+00,-10.254, .141 

.OOOE+00,-10.681, .232 SIGMA(over·all) Variance ratio 
.301 .299 

83, 84, 85, 86, 87, 88, 89 ---1-:--8.31: -9.44: -9.16: -9.26: -8.91:-10.12:~: -8.94: -8.93:-10.37: -9.32: -8.40: -9.48: -9.26: --8.71: -9.45 2 ,-10.39,-10.43,-10.48,-10.10, -9.66,-10.56,-10.39,-10.62,-10.60,-10.26,-11.11, -9.66, -9.55, -9.88, -9.17. -9.87 3 ,-12.44,-13.07,-10.97,-10.30,-10.00,-10.59,-11.29,-11.67,-12.25,-10.96,-10.16, -9.91, -9.60, -9.72, -9.44,-10.39 

Fleet , Pred. 
q 

SUMMARY STATISTICS 
, SE(q) ,Partial ,Raised, 

F • F 

--1-: -9.26 :----:-446: .0126 : .1640: 
2 ,-10.07 ' .467, .0726 ' .1111, 3 ,-10.42 ' .723, .0261' .1306, Fbar SIGMA(int.) SIGMA(ext.) 

. 135 . 295 .126 

SLOPE SE 
Slope 

, I NTRCPT, SE 
,Intrcpt 

.OOOE+OO: .OOOE+OO: -9.256: .136 .OOOE+OO, .OOOE+00,-10.072, .142 .OOOE+OO, .OOOE+00,-10.424, .220 SIGMA(overall) Var~ance rat1o .295 .184 cont•d • 

1-' 
N 
0"\ 



Table 3.6.4 cont 1 d. 

7 
eet, 74, 75. 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 815~ "7 

01' 88, 89 

--1-: -7.38: -9.22:·8.23: -8.79:--:sTo: -9.53: -9.17: -9.o5: -9.o9: -9.38: -8.87:---=-w: -8.75: -·8.93: -9.18: -9.24 

2 ,-10.06,-10.60, 9.49, -9.90, -9.88,-10.49, -9.99,-10.09,-10.33,-10.55,-10.90,-10.08, -9.01, -9.16, -9.51, -9.43 

3 ,-11.66,-13,00,-10.99,-10.10,-10.20,-10.53,-12.58,-11.16,-13.92,-10.38,-10.66,-10.90, -9.22, -9.32,-10.29, -9.42 

8 
eet, 74, 7'5, 76, 

SUM~ARY STATISTICS 
Fleet , Pred. , SE(q),Partlal,Raised, SLOPE SE ,INTRCPT, SE 

q F F Sl0~~ .lntrcpt 

77, 

___ , ___ , ___ , ___ , ·---·---

1 , -9.ll , .215, .0146, .2717, .OODE+OO, .OOOE+OO, -9 .. L08, .DGG 

2 , -9.89 , .495, .0870 , .1508, .OOOE+OO, .OOOE+OO, -9.892, .151 

3 ,-10.59 , 1.094, .0220, .0734, .OOOE+OO, .OOOE+00,·-10. 1595, .334 

Fbar SIGMACint.) SIGMA(ext.) SIGMACoverall) Variance ratio 

. 238 .194 . 212 . 212 1.193 

78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 8:3 ~ 89 

--1-: -7.52; -·8.36:--=sTt; -8.28; -8.22: -9.82; -8.94; -9.15: -8.83: -9.45:-1o.2o: -8.66; -9.35; -8.9<--=8.4S: -9.41 

2 ,-10.00, -9.64, -9.82, -9.31, -9.07,-10.40, -9.99,-10.22,-10.19,-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,-11.95,-11.60,-13.88,-10.60,-14.80,-10.17,-10.11, -9.89, -8.83,-10.21 

9 
(:?et~ 74, 75, 76~ 

SUM~ARY STATISTICS 
Fleet, Pred. , SE(q),Par·tial,Raised, SLOPE SE ,INTRCPT, SE 

q F F 

---' , __ , ___ , __ , 

77 ,,, 

1 ' -9.12 ' .4~8 •. 0145 ' .2176, 

2 ,·-10.15 ' .679, .0674 ' .0963, 

3 ,-10.95 ' 1.480, .0154 ' .0770, 
Fbar SIGMA(int.) SIGMA(ext.) 

.162 .362 .:89 

78, 79, 80, 81, 8;£. 

Slope , ,Intrcpt 

. OOOE·f 00: . DOOE-t 00: -9 .ll6: .136 

.OOOE+OO, .OOOE+00,-10. .207 

.OOOE+OO, .OOOE+00,-10 , .451 

SIGMA(overall) Variance ratio 
.362 .637 

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

--1-: -8.39: -9.03: -7.9o: -8.79: -8.22: -9.31; -9.25: ·-8.95: -8.co: -9.07; -8.so: -9.16: -9.49: -9.29: -3.65; -9.19 

? ' -9. -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. -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,-10.39 

cont 1 d. 

r-' 
N 
-...] 



Table 3.6.4 cont 1d. 

SUMMARY STATISTICS Fleet , Pred. , SE(q),Partial,Raised, SLOPE SE 
Slope 

, INTRCPT, SE 
,I.ntr-cpt 

q , , F , F 

--1-: -9.02 :---:279:--:-6160: .1600: 
2 ,-10.09 • .576, .0715 ' .0715. 3 ,-10.82 ' 1.145, .0176 •. 0881, Fbar SIGMA(int.) SIGMA(ext.) .134 .246 .228 

.OOOE+OO: .OOOE+OO: -9.018:~ .OOOE+OO, .OOOE+00,-10.088, .176 .OOOE+OO, .OOOE+00,-10.818, .349 SIGMA(overall) Variance ratio 
.246 .862 

f-' 
N 
CXl 



fnb-ie 3.6.5 VlRTUAL POPULATION ANALYSIS From tuning. 

riL::~iW~G IN THE BOTHrHf\1'·1 BN/ (F ISHir~G ~.REA 31, Et\STERN PART) 

1: ISH 1 ;~(; ~10RT Alll Y COE:'/: I CT Ern UNlT: Yea1·-J. NATURAL MORTALITY COEFFICIENT = 

-•w----------- ·• -·---•- •--------·-• 

1974 1975 1976 1977 1978 1979 19:30 1981 1982 

1 .020 . iJD9 .013 .009 .016 .022 .086 .062 .032 

2 • 073 .113 .099 J.'Y! . '-"' .038 .052 .277 .150 .091 

3 .093 .126 .155 .164 .227 .049 .069 .183 .286 

4 .120 .OBl .234 .137 .159 .192 .108 .055 .231 

5 .189 .097 .178 .181 .203 .143 .305 .110 .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 .1 t)2 .677 .215 .317 . 409 .409 .429 .436 

10 .318 .189 .377 .242 .291 .267 .355 .312 .256 

11+ .318 .139 .377 .242 .291 .267 .355 .312 .256 

2-- 6)U .138 .114 .169 .159 .177 .130 .198 .151 .184 

1986 1987 1988 1989 1980-87 

1 .019 .024 .053 .071 .043 
f... .092 .218 .160 .074 .167 
3 .174 .181 .241 .091 .193 

'1 .290 .194 .236 .104 .182 
5 .201 .307 .282 .118 .209 
6 .329 .241 .436 .135 .254 
7 .548 ,L191 .263 .238 .326 
8 .17'1 .311 .621 .162 .246 
9 .337 .248 .319 .134 .302 

10 .318 .320 .384 .158 .267 
11+ .318 .320 .384 .158 .267 

2- 6)U . 217' .2?8 .271 .104 

.15 

1983 1984 

.036 ,JJ69 

.075 .242 

.161 .172 

.274 .113 

.166 .331 

.259 .164 

.220 .220 

.182 .035 
.242 .223 
.214 .195 
.214 .195 

.187 .204 

1985 

.016 

.193 

.317 

.194 

.164 

.324 

.140 

.135 

.089 

.171 

.171 

.238 

I-' 
N 
\.0 
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Table 3.6.6 
Title : HERRING IN THE BOTHNIAN BAY (FISHING AREA 31, EASTERN PART) At 18.27.22 24 APR l L 1990 
fr·on· 74 to 89 on ages 1 to 10 
with Terminal F of .100 on age 3 and Terminal S of • 700 
Initial sum of squared residuals was 77.976 and final sum of squared residuals is 27.820 afte1· 142 iterations 
Matrix of Residuals 

Years 74/75 75/76 76/77 77178 78179 Ages 
1/ 2 -.428 -.264 -.862 .211 .185 21 3 -.679 .479 -. 527 -. 335 -.317 3/ 4 -.192 .037 -.070 .122 .071 41 5 .021 -.060 .244 -.177 .067 5/ 6 .071 .114 -.121 -.078 -.034 6/ 7 .104 -.267 -.353 .151 -.068 71 8 .151 -.408 .002 -,693 -. 732 8/ 9 1.074 .561 • 762 .672 .491 9/10 .065 .050 1.334 .045 .319 

.000 .000 .000 .000 .000 

WTS .001 .001 .001 .001 .001 
Years 79/80 80/81 81/82 82/83 83/84 84i85 85/86 86/87 87/88 88/89 WTS Ages 
11 2 -.501 .877 1.212 .568 -.457 .582 .008 -. 770 -.194 .374 .000 • 327 21 3 .185 .448 -.410 -.576 -.889 -.004 .480 -. 485 .210 -.197 .000 .445 3/ 4 -.502 -.100 -.184 .008 .123 -.133 .401 -.049 -.163 -.056 .000 1.000 4/ 5 .121 -.165 -.441 .334 -.138 -.312 .283 .236 -.124 -.082 .ooo .877 5/ 6 ,038 .184 -.592 -1.096 -.069 .274 -.332 .033 .033 -.006 .ooo .579 6/ 7 .0~2 -.562 .186 -.041 .066 .144 -.061 -.088 ,099 -.094 ,000 .958 71 8 -.207 -.284 .263 -.037 1.378 .238 -.279 .660 -.007 -.611 .000 .362 8/ 9 .450 .363 .266 .321 -.185 -.893 -.486 -.075 .395 1.054 .ooo .369 9/10 .917 .430 .877 .908 ,238 .441 -.897 .438 -.040 .053 .000 .373 

.000 .ooo .ooo .000 .000 .ooo .000 .ooo .ooo .ooo 4.086 
WTS .001 .001 ,001 .001 .001 1.000 1.000 1.000 1.000 1.000 

'1'"T5l!T~1'rewta!lt1es (f) 

74 75 76 77 78 79 F-val ues .0815 ,0630 .1217 .1058 .1207 .1084 
80 81 82 83 84 85 86 87 88 89 F-val ues .1690 .1472 .1589 .1475 .1275 .1301 .1650 .1888 .2277 .1000 

Se 1 ect ion-at-age (S) 

1 2 3 4 5 6 7 8 9 10 S-val ues .1971 .9116 1.0000 .9139 .9346 .9584 .9007 .6359 .6721 • 7000 



Table~ VIRTUAl_ POPULATION f>,i~ALVSIS 

HERRING IN THE BOTHNIAN BAV (FISHING AREA 31, EASTERN PART) 

FISHING MORTALITY COEFFICIENT UNIT: Ye.:w-1 NATURAL MORTALITY COEFFICIENT = .15 

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

1 .014 .007 .011 .008 . Ol.l .019 .068 .044 .026 .026 .060 .016 

2 .047 ~078 .082 .102 .033 .036 .230 .116 .064 .061 .171 .163 

3 .060 .078 .102 .133 .18'1 .042 .046 .146 .209 .109 .135 .205 

4 .066 .050 .135 .086 .125 .149 .092 .036 .176 .185 .073 .147 

5 .083 .051 .105 .095 .119 .108 .222 .092 .057 .121 .201 .101 

6 .088 .062 .088 .105 .120 .114 .168 .174 .182 .156 .113 .170 

.136 .058 .149 .101 .096 .110 .165 .257 .149 .171 .119 .092 

.109 .067 .121 .095 .171 .130 .153 .139 .165 .102 .026 .068 

.057 .C31 .078 .053 .058 .106 .143 .lOO .126 .123 .114 .066 

10 .057 .043 .059 .018 .059 .039 .068 .085 .045 .048 .088 .079 

11+ .057 .iJ43 .059 .018 .059 .039 .068 .085 .045 .048 .088 .079 

( 2- 6)1J .069 .064 .102 .104 .116 .090 .152 .113 .138 .126 .139 .157 

1986 1987 1988 1989 1980-87 

1 .018 .029 .055 .020 .036 

" 1- .092 .210 .195 .077 .138 
3 .142 .181 .231 .114 .147 
4 .166 .153 .236 .098 .129 
5 .145 .153 .211 .118 .136 
6 .183 .162 .178 .096 .164 
7 .230 .224 .162 .078 .176 
8 .108 .099 .203 .092 .108 
9 .149 .142 .081 .033 .120 

10 .223 .116 .190 .033 .094 
11+ .223 .116 .190 .033 .094 

( 2- 6)U .146 .172 .210 .101 

f-' 
w 
f-' 
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Table 3. 6. 8 VIRTUAL POPULATION ANALYSIS 

HERRING lN THE BOTHNIAN BAY (FISHING AREA 31, EASTERN PART) 

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, WHEREBY THE FOLLOWING VALUES ARE USED: PROPORTION OF ANNUAL F BEFORE SPAWNING: .150 

PROPORTION OF ANNUAL M BEFORE SPAWNING: .400 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 
1 657 316 1261 266 202 302 985 297 244 1120 672 267 2 540 557 270 1074 227 172 255 791 245 204 939 545 3 308 443 444 214 835 189 143 174 607 198 165 682 4 445 250 353 345 161 598 156 117 130 424 152 124 5 311 359 205 265 273 122 443 123 97 94 303 122 6 313 246 294 159 208 208 95 306 96 79 71 213 7 236 247 199 231 123 158 160 69 221 69 58 55 8 lOO 177 200 148 180 96 122 117 46 164 50 45 9 66 77 143 153 116 131 73 90 87 33 127 42 10 60 54 64 114 125 94 101 54 70 66 25 98 11+ 33 26 53 36 74 51 13 70 85 39 41 57 

TOTAL NO 3069 2752 3485 3004 2522 2122 2546 2209 1928 2490 2606 2249 SPS NO 1881 1894 1864 1849 1957 1558 1267 1258 1367 1119 1153 1374 TOT.BIOM 92183 92288 98417 93280 89253 74953 72130 68278 69279 72407 78391 73141 SPS BIOM 68903 73985 72435 68717 75130 62130 51715 48194 55526 49564 47268 53817 

1986 1987 1988 1989 1990 1974-87 

1 257 319 160 552 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 



t'r-l?,l'T,r\,~~J variables for the ICES prediction program. 

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 ofF (fishing mortality) effective before spawning: .1500 
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: natUI·al: maturity: weight in: weight in: 
: age: stock size: pattern: mortality: ogivel the catch: the stock: 
+----+-----------+--------+----------+---------+----------+----------+ 

1: 512. 0: . 02: .15: . 00: 13. BOO : 13. BOO: 
2: 466. 0: . 08: .15: . 03: 23. 500: 23. 500 : 
3: 104. 0: .10: .15: . 96: 34. 000 I 34. 000: 
4l 145.o: .1o: .151 Loo: 42.2001 42.2oo: 
5: BLOI .101 .15: Loo: 47.000I 47.ooo: 
6: 66. 0 I .10: .15: L 00 : 50. 600: 50. 600 : 
7: 120. 0 : . 09: .15: L 00 I 53. 300: 53. 300: 
s: 147.o: .os: .15: LOOI 57.7oo: 57.7oo: 
9: 29. 0: . 07: .15 I L 00: 65. 300: 65. 300: 

10: 27.0: . 06: .15: L 00: 60.700: 60.700 I 
11 +: 82. 0 I • 05 I .15 I L 00: 70. 500: 70. 500: 

....... 
w 
w 



Table 3_.6.10 

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

HERRING 31E 

+--------------------------------------+--------------------------------------+------------------+ : Year 1990 I Year 1991 : Year 1992 I +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ : fac-: ref.: stocki sp.stockl : fac-1 ref. I stockl sp.stockl I stockl sp.stockl : tor: Fl biomass: biomass: catchi tor: Fl biomass: biomass: catchl biomass: biomass: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 1.o: .10 591 38 4 .o: .oo: 651 451 o: 75: 541 
: .1: • 01: : 45: 0: 75: 54: 
: .2: .oz: : 45: 1: 741 53: : • 4: • 04: : 45: 2: 73: 52: 
: • 6: • 06: : 45: 3 I 72: 51: : • 8: • 08: : 45: 4: 71 I 50: 
: 1.0: .1o: : 44: 41 701 491 I 1. 2: .12 I : 44: 5 I 70: 48 I I 1.41 .13: : 441 6: 691 471 
: 1. 6 I .15: : 44 I 71 68 I 4 7: I 1. 8: .17: : 44: 8 I 67 I 46 I 

1 1 ~ 2.0: .191 : 441 9: 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 

f-' 
w 
~ 



Table 3.6.11 HERRING in Sub-division 31E. catch and 
spawning stock options in thousand tonnes. 

F catch 1991 SSB 1992 

F 0.058 3 51 
Frned 0.096 4 49 
F89 0.200 9 44 
F88 0.218 10 44 0 

135 
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Table ·3. 6 :12 

16.31.20 25 APRIL 1990 
HERRING 31E 

Detailed prediction 

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

+-------------------+-------------------+ 
: at 1 January: at spawning time: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

: : absolute: catch inl catch inl stock: stockl sp.stockl sp.stockl sp,stockl sp.stockl 
:age: Fl numbers: weight: size: biomass: size: biomass: size: biomass: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

1l .0200l 9.417: 129.95: 512.oo: 7065.6: .ooo: .o: .ooo: .o: 
2: .oaoo: 33.303l 782.63: 466.oo: 10951.o: 13.9so: 32a.s: 13.0091 305.7: 
3l .1ooo: 9.202: 312.86i 104.oo: 3536.o: 99.840: 3394.6: 92.626: 3149.3l 
4: .1000: 12.830: 541.41: 145.00: 6119.0: 145.000: 6119.0: 134.523: 5676.9: 
s: .1ooo: 7.167: 336.84: a1.oo: 3807.o: a1.ooo: 3807.o: 75.1471 3531.9i 
6: .1000: 5. 840: 295. 49: 66.00: 3339. 6: 66. 000: 3339. 6: 61. 231: 3098. 3: 
7: .o9oo: 9.6o2: 511.77: 12o.oo: 6396.o: 12o.ooo: 6396.o: 111.496: 5942.a: 
a: .oaoo: 10.5o6: 606.171 147.oo: 8481.91 147.ooo: 8481.9: 136.7sa: 7892.7: 
9i .o7oo: 1.822: 118.99l 29.oo: 1893.7: 29.ooo: 1893.71 27.0261 1764.81 

10: .o6oo: 1.4611 aa.7o: 27.oo: 1638.9: 27.ooo: 1638.91 2s.2oo: 1529.61 
11+: .05001 3.716l 261.98: 82.001 5781.01 82.ooo: 5781.01 76.6481 5403.71 +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

: Total : 104.8651 3986.79: 1779.oo: 59009.71 810.8201 41180.21 753.694: 38295.61 +--------------+---------+---------+---------+---------+---------+---------+---------+---------+ 

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

+-------------------+-------------------+ 
: at 1 January: at spawning time: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

: : absolute: catch inl catch inl stockl stock: sp.stocki sp.stocki sp.stockl sp.stocki 
: age: Fi numbers: weightl size: biomass: size: biomass: size: biomass: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

1: .o2oo: 9.4171 129.951 512.oo: 7065.6: .oo: .o: .ooo: .o: 
2: • 0800: 30.870: 725.46: 431.96: 10151.0: 12.96: 304.5: 12.058: 283.4 I 
31 .1ooo: 32.7601 1113.831 370.251 12588.61 355.44: 12oas.o: 329.76o: 11211.a: 
4l .10001 7.166: 302.42: a1.oo: 3418.o: a1.oo: 341a.o: 75.143: 3171.o: 
5l .1000: 9.992i 469.61l 112.93i 5307,5l 112.93l 5307.5l 104. 766l 4924.01 
6: .1000: 5. 582: 282. 43: 63. 08: 3192. 0: 63. 08: 3192. 0: 58. 525: 2961. 4 : 7: .09001 4.1131 219.21: 51.40: 2739.7: 51.401 2739.7: 47.758: 2545.5: 
a: .oaoo: 6.746: 389.25: 94.401 5446.6: 94.40l 5446.6l 87.838: 5068.2l 
9l .o7oo: 7.339: 479.23: 116.ao: 7626.8: 116.8o: 7626.8: 108.846: 7107.6: 

1o: .0600I 1.260: 76.45: 23.27: 1412.7: 23.27: 1412.1: 21.121: 1318.51 
11+: .o5oo: 4.034: 284.41: 89.o2: 6276.o: 89.02: 6276.o: 83.2111 5866.41 +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

: Total : 119.278l 4472.26l 1946.10l 65224.5l 1000.29l 47808.9l 929.626l 44457.9l +--------------+---------+---------+---------+---------+---------+---------+---------+-·--------+ 
cont'd. 



Table 3.5.12 cont'd. 
******************************************************** 

~ Year 1992. F-factor 1.000 and reference F .0960 ~ 

******************************************************** 

+-------------------+-------------------~ 

at 1 January: at spawning time: 
--+---------+---------+---------~ 

: absolute: catch inl catch inl stockl stockl sp.stockl sp.stockl sp.stockl sp.stockl 

agel F: numbers: weight: size: biomass: size: biomass: size: biomass: 

-+---------+---------+---------+---------+
---------+---------+---------+---------+--

-------~ 

1l .02oo: 9.417: 129.95: 512.00 7065.6: .oo: .o: .oo: .o: 

2l .08oo: 30.870: 725.46: 431.96 101s1.o: 12.96l 304.5l 12.06: 283.4l 

3l .1ooo: 30.367: 1032.46: 343.20 11668.9: 329.48: 11202.2: 305.67: 10392.7: 

4: .10oo: 25.513l 1076.67l 288.35 12168.5l 288.35l 12168.5: 267.52: 11289.2l 

s: .1ooo: 5.581l 262.32l 63.08 2964.7: 63.08l 2964.7: 58.52: 2750.5: 

6' I .1000: 7.782l 393.74: 87.95 4450.1l 87.95l 4450.1: 81.59: 4128.6l 

7: .o9oo: 3.931l 209.52: 49.13 2618.6l 49.13: 2618.6: 45.65l 2433.0l 

8' I .08oo: 2.890l 166.73: 40.43 2333.0l 40.43l 2333.0l 37.62l 2170.9l 

9l .o7oo: 4.713: 307.74: 75.00 4897.5: 75.oo: 4897.51 69.891 4564.11 

10: .o6oo: 5.073l 307.91: 93.73 5689.5: 93.73: 5689.5: 87.48: 5310.2l 

11+: .osoo: 4.158: 293.13: 91.75 6468.3: 91.75: 6468.3l 85.76: 6046.1l 

---+---------+---------+---------+--------
-+---------+---------+---------+---------+

---------~ 

Total : 130.294: 4905.63: 2076.58: 70475.8: 1131.86: 53097.0: 1051.77: 49368.8: 

1--' 
w 
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Table 3. 7.1 SUM OF PRODUCTS CHECK 

f--' 
w 

HERRING IN THE GULF OF FINLAND (FISHING AREA 32) 
CXl 

CP.TEGORY: TOTAL 

CATCH IN NUMBERS UNIT: mill ions ---------------
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 4 183 654 141 140 613 200 197 154 108 392 78 120 5 80 79 221 82 69 334 95 84 85 67 179 35 6 133 51 25 99 41 31 24£ 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 9Z 3 145 512 411 253 650 304 143 653 4 64 191 314 142 170 266 180 84 5 43 36 105 118 92 94 147 lOO 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 



Tab 1 e 3 · 7 · 2 SUI·~ OF PRODUCTS CHECK 

HERRING IN THE GULF OF FINLAND (FISHING AREA 32) 
Cl\ TEGOR'Y: TOTII,L 

MEAN WEIGHT AT AGE IN THE CATCH UNIT: gram 

1970 1971 1972 1973 1974 1975 1976 

0 7.300 7.300 7.300 7.300 7.300 7.300 6.500 
1 11.900 11.900 11.900 11.900 11.900 11.900 10.800 
2 19.500 19.500 19.500 19.500 19.500 19.500 19.400 
3 23.700 23.700 23.700 23.700 23.700 23.700 24.200 
4 27.500 27.500 27.500 27.500 27.500 27.500 30.000 
5 32.200 32.200 32.200 32.200 32.200 32.200 32.100 
6 36.500 36.500 36.500 36.500 36.500 36.500 38.800 
7 42.500 42.500 42.500 42.500 42.500 42.500 43.700 
8 44.600 44.600 44.600 44.600 44.600 44.600 47.900 
9 48.200 48.200 48.200 48.200 48:200 48.200 54.800 

10+ 52.200 52.200 52.200 52.200 52.200 52.200 51.600 

1982 1983 1984 1985 1986 1987 1988 

6.100 6.600 7.100 5.900 6.200 5.700 6.400 
1 16.900 15.200 13' 400 14.000 14.000 12.500 12.200 
2 21.400 21.900 19.100 16.400 17.900 20.500 16.500 
3 30.400 33.100 29.300 22.900 22.400 25.900 25.500 
4 41.~00 41.100 40.400 34.500 29.500 31.100 32.300 
5 48.900 53.000 42.600 46.000 39.600 41.200 37.100 
6 66.400 59.500 54.100 57.700 55.900 53.200 45.800 
7 60.500 73.700 72.500 63.300 63.400 69.600 59.500 
8 70.600 71.700 75.200 75.900 82.000 74.800 72.61]0 
9 97.900 65.700 83.400 79.700 83.800 90.500 66.700 

10+ 80.200 110.300 70.400 93.800 100.100 106.700 103.600 

1977 1978 

6.100 5.400 
13.600 15.900 
20.300 23.000 
28.300 29.700 
32.?00 34.500 
36.900 40.200 
41.000 41.700 
44.200 44.000 
49.900 54.100 
48.600 53.800 
67.900 62.7il0 

1989 

6.000 
15.500 
19.700 
22.000 
29.600 
36,900 
42.200 
47.900 
65.600 
77' 300 
96.900 

1979 1980 

5.000 7.400 
14.800 15.900 
24.900 24.300 
30.700 32.900 
38.600 40.800 
42.900 46.500 
44.800 51.200 
45.900 53.000 
53.900 61.000 
58.800 64.100 
67.800 78.300 

1981 

6.700 
13.500 
23.300 
31.200 
41.500 
53.400 
60.000 
70.700 
68.500 
75.700 
79.900 

f-' 
w 
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Table 3.7.3 Herring in Sub-division 33. Tuning analysis. 
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SL0f-'F 

.nfl'lF+nn, 
.Wll"lF-+'l'l, 
.r'l,lF+nn, 
.n'lr'lF+f"lf"l, 

si= 
<:Inn<> 

, T ~~ T ,{ C r' T , S F 

,Jntrr:>t _______ , ______ _ 
.nnJc+n'l,-11.?5), 
.nnnE+nn, -7.~4J, 
.nnOF+f"ln,-1'1.~93, 
.f"ln"l~+n"l,-1".47), 

• 1 ,.i9 
• 15 i' 
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Table 3.7.4 

Tit le : HERRING IN THE GULF OF FINLAND (FISHINr, ~~EA 32) I-" 

""' At 10.15.<'5 25 APRIL 199'1 0'1 

from 7() t 0 8\1 on agPo; 1 to 9 
uith Terminal F of .2311 on aye 3 ~tnd Termini'~ l S of • 81'Jf) 

Initial sum of squa rPr:t rPsidu:ols w::~s 4 7. 24 6 <t'1rf 
final sum of <;qu<t red residuills is 2'1.15'1 ::tfte>r 61 it" ration" 

f·la t ri x of R~>sirluals 

Years 70/71 71/7?.. 7?/73 13174 74/75 75/76 76/77 17/1?. 7 R/79 
~des 

1/ 2 • 290 .336 -.4 74 .fJ34 .507 • n 11 .25~ .912 .64 ;> 
2/ .5 -.450 -.620 -. 761 -.121 • f)8'f -.1 ~5 -.363 -.1 11'} -.47? 
SI 4 • 022 -.532 -.093 • n37 . -.061 -. 121 .0.56 .122 -.12? 
4/ 5 .247 • 1 85 -.1(16 .215 -.119 .266 • 111 -. 1")37 -.2n-:> 
5/ 6 -.15[1 • 241) .139 • 1 P.6 .n59 -.1 ~5 -. 871 -.513 .n4 s 
6/ 7 .148 .547 • fJ74 -.2?1 .137 .1156 • ~9n • f>3 8 .3?.? 
71 8 -.54 3 -.341 • 697 .295 -.115 -.159 -.070 -1.f1f)1 -.n'l9 
1:)/ 9 • 16/. • 367 1.277 -1 .n31 -.414 .1 n4 -.1nr. -.'159 • 2 R1 

.Qf)8 • (1[)7 .nn6 .nrJs • nn4 .n'l3' • nn3 .nrp .nn? 

WTS .1 nf) • 1 no· .1 11'1 • 1 f)(l .1 11'1 .111'1 • 1 n11 • 1 n11 .1nn 

Years 79/80 ant ?.1 81/ P.?. 8?/ R3 83/ P4 84/ P.'j 85/ pf, 811 /!l7 ~71 p~ P.UP9 WTS 
Age-s 
1/ 2 -.1.13 .nn -.f-91 .226 .1'13 -.6n5 • '·56 .364 -.1 65 • 1'· 9 • rn1 .35:, 
21 3 -.511 -.1 61 .3 5?.. .M<9 .?.93 -.1 ~.5 -.n3s • 339 -.307 .ne;? .non .4/5 
3/ 4 .f161l .ns2 -.n71 -. s 8n .114 • 15 ~ -.n44 • 3 P.2 • n1,2 .n?s • 11n1 • 6'1 1 
4/ 5 .nnr, .'1?1 -. 2.~5 .179 .13R -.f)-:>1 -.f)9'i -. 1"117 .f)"?"? -.nl19 • 11() 1 1.000 
5/ 6 • 246 • nn .15'1 • 4 5? -. 2?5 • 1")51 • [)11 -.3'19 • 1 31>. -.21'1 .nn1 .505 
6/ 7 .1n3 • n7 6 -.[)34 -. 267 -. 204 .169 .?35 -. ;>t..n .n93 -.1113 .no1 .4'16 
71 8 -.519 -.1.41 • Sl\2 • 233 -. 371 .25? -.nn -.41'· .?93 • 1 4 1 • '1011 .361 
8/ 9 1. 299 ·'· 61"1 • 529 -. 2511 -.167 .131 -.305 -.4 6l'i -.n9? .n71 .1101 .21.5 

• 11n1 • n111 • nnn .11nn -. no1 -. no1 -. nn1 -. 0111 .rnn _,,, .S.SR 

WTS .1on 1.iJnl1 1.0'10 1. nn'l 1.nnn 1. non 1. onn 1. 'lnn 1. nf)l" 1. nnn 

FisninJ MortaL·itiPs CF) 

70 71 72 73 74 75 76 77 7ll 79 
F-values .44 74 .4910 • 3 R!l7 .371'1 .41 i:'2 .3762 .44C.7 .4 33 ~ • 471,11 .5141 

80 81 32 83 '!4 85 86 R7 "'ll R9 
F-v a Lues • 5178 • :; 2?.0 .?799 .335'1 • 3987 .2714 • ?.7 61 .?6nr. .249R • ?3(111 

Selection-at-a~e (S) 

1 2 3 4 5 6 I 
s-values .3226 • \14 28 1.(111nl") 1.n17R .94??. .!!?.87 • R34 3 .7951) .Pnnn 



f ab L" .l....L...5. VIRTUAL POP~L~TIO~ A~ALYSIS 

H d~c< I 1~ G Ir; THE GULF OF F I,, L ~ i~D CFISH!hG 1\ RE~ 3 2) 

fiS~ING ~O~TALJTY COEFFICIFNT UNIT: Year-1 

197(1 19 71 1-J72 1973 1Y74 

• 1.51 .124 .'172 • 11 I' • 192 
2 .219 .2P.7 .18'5 .31!7 .!J72 
3 .489 - 5? 5 • 41 2 .362 .4n"3 
4 - 619 .561 .4 1,., .4 fJ2 • .)·} 2 
5 .476 .562 - ) 51 • 41 •/ .41n 
6 .4 ZfJ .6nn • ..526 -24 ~ • 3 61) 
7 -? 82 .4 ?.1 .:sn6 .?P9 .338 
8 .39.1 • 'i 11 • 4 PP .127 .217 
9 -357 .364 • )1")(1 • 1 33 .HS 

1(1+ .357 - 3) 4 -3 '1(1 .133 -s 7 'i 

( 2- 5)U - 4 51 .434 - 3 39 • 3 R7 - ~ <,11+ 

1 Y R? 1 ·.; ?3 1 y 8'· I9P."i 19 ~"' 
• 1:5 t. • 1fl"i .179 • 1 6l. • ')91 
.3n1 .SY7 • ..521 • .sn3 - 333 

.) - 1 ~4 • .)6? .)?,9 .??n • 3 61 
4 • ?91 .591 • .595 • ?24 .294 

- :S4? .264 .:) 87 .?5? . ?? ? 
0 .166 .235 - 33 t' • 221 .n::> 

.255 - 2t, 9 • .53 ,Q -194 • 1 74 

.154 .?.29 • r+ =2? • 1 6 7 .2n2 
-1 • 1/:P .?.26 • .51 7 .:(76 .?.'iO 

1 r]+ .H? • 22 ~ • .) 1 i' .i'.76 - 2 5 t') 

?.- 5) V .nr • .5 'i3 .:) 73 .?.6?. • .sn3 

\1!\RTARLE "JATUI{AL 

197'i '1976 

• 1112 .1 64 
.YJ6 - ) .)') 

- 311 • 4' ~ 
.39n .t. ()'l 
• 3 n? • 31'· 
.3nP. .L. gn 
-? 1<2 - v. -~ 
.3-n .371 
.?75 - ."3 57 
.nr:; -3 57 

- "''· 2 
.375 

1vP.7 19 ~:i 

.'l7 'i .tl R:"' 
- 1 p 1 .249 
• 24 6 .?67 
.?46 - 2 2 'i 
.:::>62 - :(fl 1 
.?.'i£1 - 1 9 3 
.?74 .n6 
.?32 .1·1? 
• 3 1 ~ .2'i) 
-) 1 fl -2 5.5 

.234 .?37 

M0RTALITY COFFFTCTENT 

19 77 19 7 R 19 7') 

• ? 4, .2n2 • 1 nn 
.3 54 .3fl(. • 3 ?1 
.f. p ;:> .437 .szn 
.45 1 .49!1 .SS'l 
.?Y? .45fl • 65'1 
.7fl1 • 4 63 .4 ()() 
• 1 p,.:; _c;n .345 
• <:..5 A .s:::>n .65fl 
.419 .393 .47<: 
.41} .39.5 .4 7'1 

.391 .t. 2 n • 5n7 

1 'I 89 

• n?t. 
• ?nt, 
• 23 2 

• ? '• R 
.1'l~ 

.?ll7 
• 19 7 
• 1 7 3 
• 164 
.1 61t 

.?1J'l 

19~'l 

.H7 

.419 
- 5 ?I. 
.49/ 
• 5f17 
- r:; 1'• 
• 3 51' 
.'571 
- 1 p) 

.1P5 

• 4 P7 

19 R 1 

• (19."; 
• 4 .~.) 
. sn 1 

.5n? 

.435 
• 41+ 'l 
.5?51 
.'i44 
.395 
• 39 5 

.t.U 

1-' 
H» 
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r ,1 b L ~ 3.7.6 IJJPTUAL PQPUL~TTON ANALYSJ~ 

f-' H 1: R:< f 1~•.:i IN Trl~" GULF Of FDIL 1\ND (FJ~YT"'G .l\RI=A .p) 
""" CO 

3TOCK SIZE I.~ .~U"'lRt.-S I_) ~IT f: •nilli...,ns 
---------------------
ill Ot'lil sr.: f D T 1\L S U •• IT: tn nn '! s 
--------------
ALL J1\LUES. EXCEPT THOSE RF.FE~RtN..., TO T H E S P A '·I N T N .J STOCK ARF GTVEtiJ FOR 1 JANUARY: THF SPAI•INTNG 
S 1 OCK DI.\TA ~C:FLECT THt S T t) C K S I TU A T l 0 l\1 A T S P .A .I :-. I" r, T Il'l F, l~HE~F."lY T H E F 0 l L •) I~ I N r, VALUFS /IRE 
I)'> EIJ: l"'i{VI"'Or<rTON OF ANNUAL F ~EFO~E SPAWNING: .-?nil 

PROPORTIO~ OF ~~~~Ul.\~ 1"1 8EFORF. S?AW .. Ii\li: •. 3nf'l 

1970 19 71 U?? 1175 H74 1975 1971) 1 y 77 197R 1979 19 fin 1901 

1 14)1 6214 ?.277 :>2R8 21 '57 132o 4 ~77 115 1 1 71 L. 14f'lf, ?715 4116 
2 1 n1, s 11 nn 4 7 2 5 H24 175n 1 L. 61 1'1311 339'1 741 1147 1 n1, 1 1 Ri31 
_) SOilS 1 ?3 111 33 ~ 1 11'54 1ns9 Q'?f, 6n4 1N~ 44 ~ !', .~ 1 561 
4 L,2 !, 16?9 449 t,n 5 2f'127 1',64 6 55 Id~ 3'1'5 1 03'1 211< 3.~ n 
5 ?2o 19 6 8f'Jn. 2'57 ??'1 1179 3 ~ 1 359 ?'57 1 55 .4 9?_ 1n9 
6 411 l 21 96 1-1~5 'I 45 ·1 2 5 '7'17 ?32 ?19 1 .36. AS ?4 3 
7 ( .', ~3 1 57 60 3?6 .'>,? 7~~ 3'5R 94 11:5 7j 32 
~ 9n I, 8 1 3n 31) 39 i? ,n '57 '• "i ?4 3 t. 6 f,c; 42 
'} 61 '53 ?.<; 69 n n 1 ?'· 3? ?7 11 .~ ?Cl 311 

1 n+ 1 ,: 74 29 21) 72 36 44 99 ~1 52 23!, 74 

fo.- T.~L 1\•0 iSAR9 1 'l.SAR 9 5 nn q,~u o 7~17 6141. ~~~7 67 53 56~9 4MA 56'15 7417 
..;PS !,0 -~ 0 r, 5 3132 452n 

'·' 8 5 
427.5 .5'59 R ??6"i 36'12 27~P, ?308 2013 ?n% 

In I. ,j TOM 155759 1(\631<9 1~R662 1 ~H~~4 3 171+715 1 4 54 82 169814 1 6/)4 9 l 155933 133544 1534A8 16427fi 
_;PS I~ l Q I•! I 'l'J 051 ~ /4) 7 1f'l9 41+ 7 1171.ns 116143 1111?87 90 l'l ~R 1046!.'5 95n51 84 ?.7? ""?794 75n.»1 

1 ';,)? Hf/3 1.,184 19e5 1'/ R6 19?.7 191<-{ 19 ~9 1Q9n 197'1-R7 

1 .354~ 2 of'?. 51 3 p 5761 1322 7136 7 3 .~ t, 1 '} 2 n 3(161) 
2 ..:. n54 254'1 1N7 3RR!\ 2612 9R.S <;1,1•( <;49 31?7 2n11 
.s 9j 1 1 ~::> n 1 5 )',) 1174 ?3 51 1532 671 3 G 6f'1 367 13n? 

27 ,", 61. ~ 11155 776 7 33 13 41 Qil1 421 2?4 5 74 7 
.) 163 17n 35 9 ::> 112 Silt: 44 f' 155 ·:f f.-41 ? 6'1 3R1 
6 5<~ 9'5 107 znr .Hn 33$ ? il? 571 4.5 ') ?3'1 
7 12r' 4n 61 62 I 31 243 212 1-,10 3 8n 1 2 5 

15 1?1 25 36 42 9'1 1 <; 1 139 1?R 74 zn 11 ~>3 14 25 28 '51:: 1112 96 42 
11J+ 59 43 ?9 55 15 :?~ ?6. 5~ 11? 59 

r n T.!\ L. 1'.0 1'\2'73 816"1 lol2'12 1'1S47 811 n 1 ~ 1 6? ~ 3 ·11 'l 'l)? 1j 
:.) r' s NO 295 3 5 R 1 3'+ 9 5 1,(+ 51) 4 6f.4 -~ R ~3 I) 1 '1'5 5? 61. 
r11 T. ,-1 r o r•· 1) c. 99 2131?.7 ??4;Jn9 ?:::>1?49 195 7, •,? 251)1'11 ?? 19 "'~ ?43 ,1'>:1 
',.> s '; T :1 ~1 ) ')~f. 1 :> 1 l/ '. 11 'i ) 7 c; 1? ·; 1 c; c: 1 -~ 1 ., 7 ,., 1 <. c; ;> ~ 7 1"~1~<; 1<;f.1'lA 



Table 3.7.7 
L i s t " f i n J 1 t v a r i 1 !-1 I_ ~ s ~ " r + ;., e T C '- S • ,~ r ~ 1 i r: + i J 1 1 :'"J r n .J r '~ .., • 

H •: il1i T 1\l t.i- F T .-: l 1~ :·: [\ t-' ~~ F fl I C TT n '-1 
f'1P r,'fPr~nCP F i<: t:l" f'ln'l'l F fJr "":!";,go ']r'">'l'l r"'l~" frrJTn ( t-') 

r"e ,:rJmO,r.:r of r<>rrrJitc; n~·r Y"'lr is "S follo·..rc:: 

v,~ ~ r .\ o ~ r 1 1i trn t:)., -t 

1"91 
1'''11 
1 ·~9) 

~rJ~artiJn of 
t-'ruoortion of 

_5 ?n 1. f' 
)rJAA.n 
511 f:.6 _,.., 

(f;.,,,;,.,J m'">rt'ltit;;) 
~ (n;,tur3L mort1lityl 

off.,cti\/P hPf'lr" SP"'"'nil"l:J: 
~ffpr:ti'IC hpf•Jr-= <;P'lWilinJ: 

cl'>td '~r~? print,rJ i.1 tnP -foiLIJ•,Jin·.J •J..,its: 

,, • 1 ml'J ~ r ·-:> r f i s n : 11: i I I. i ,.., n s 
,J e i .J , lt ';; 1 '3 y "' J r or 1 o i n t h e c Cl t r h: -J r 'I m 
,.,;~,,thy :19f> JrnU;J in tn<> stnck: Jr'!m 
)tuck hiomac;s: tof1nPc; 
(.?tCo~ I•.'Pli,J>Jt: tQ nn "s 

• 2 nnn 
• 5 nnn 

-~-----+-----------+--------+----------+---------+----------+----------+ : f i s h i n J : n "~ t u r "' L : m ;, t u r i t y : '" P i J 1-J t i n : '.1 e i _I h t i n : 
aj'7: st0c'< siu•: patt.,rn: m0rt;,Lit1: 0Ji''": ti,, r.;,t-cn: ttl" st0r.k-: t----r-----------+--------+----------+---------+----------+----------+ 1 : .s 2 r :) . n : • ''., : • ? 'l : • 'l f1 : 1 ~~ • « c; 'l : 1 3 •. ~ c; n : 

.~: .SH?.n: .n: .2'"': .!',!',: lt-.111n: L'!.1n'l: 
5 : 5 f:. 7 • r] : • ? 5 : • ? n : • ·I 7 : ::>::, • 7 5 'l : ::> 3 • 7 c; n : t.; ~-~4:,.n: .24: .2"": 1.'1(1: 5n. '15 n: ~'l.9c;n: 
'5 ; ~~ 6 9 . 11 : • ? q : • ? '1 : 1. r1n: 37.rwn: 3r.nnn: 1): 'ds.n: .?n; .~n: 1.nn: 4'•. nnn: !'"~. nnn: 
7 : 5 P'J • n: . ? n : • ? l : 1 • ,, n : s:<..?fln: "i3. 7 nn: 

l:?<:.fl: • :l'l: .2n: 1.'ln: 1)9.1nr'l: ~ '}. 1 ,,., : 
l : 9 6 • n : • ? 'l : • ( 'l : 1 • ··1 n : 1 ? • 0 n n : 7 ? • n n n : ' rh : 1 ·, ? • n: • ? n: • ;> ,, : 1 • n n: 1 'lfl.? 'i 'l: 1 ..,,., • ? .:; n: 

~-----~------------+--------+----------+---------+----------+----------+ 
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v:> 



f;;b[<> .3.-7.8 

Eft.:r.tc; of r1iff::rF>nt LPv::Ls ot fishi"l..J 'llOrt:=Jlity on 
c 'l t c .. , 5 t n c ~ f' i o rn-'~ s ;:; 'l n rl s ':l i1 w .1 i n J s t n r:: k h i 0 '11" <: s •. 

~iRRT~G-FI~l~~D PQfOICTI0~ 

... --------------------------------- -----+ --- -------·-·------·-·------------- --- ----+- -----------------+ 
Y<>ilr 1?9n : v .. "lr 1091 : VPr~r 199? 

r -----+ ------+--------+ ---------+ ------+-----+ ~----+ ----~--+~-·------+------+ --------+---------+ 
: fac-: r~f.! stock: S;J.St_.Jc'<: : f;:!Jc-: rr-f._: st0t: 1': ~p.stnr:- 1<:! : stncl<: s;:.stor.k: 

cor ; F : '::l i o mass : h i ,_, 11 e~ ss: c ::>t c h : tor: F : hi n m-r~ s :> : L, i o m?-; s : c :-> t,. h : hi o rn "., s: hi, m" ss: 
... ----- + ------+-- -----·- + ---- -----+ ------+----+--·-·-- -+---·---- -+ -·~·--- --- ... -- ----+- ---- ---+- -- ------+ 

1 • n: • ? s : 2 57: 17 3: 4 1 : • ., : JFl! ~ '5 ~: 1 o 7 : n: 3 o 5: ? 3 1 : 
.·1: .nz: : 1°7! s: 3nn: ??6! 
.?: _ns: : 1~6: 9: ?~s: ?"?n: 
.k : • n9: : 1 R 4 : 1 ~: ? R 5 : ? 1 n : 
.6: .14: : 1.w.3; -·· ---- ---· 
• '3! • p<: : 1£11: 

1.n: .23! : Hn: 
1.?! .27: : 17~: 
1.1.: .3?: ! 17A! 
1.6: .37! : 17'i! 
1.A! .41: ! 173! 
:J • n : _t.. n : : 17 ~ : 7 5 : ? ? 1 : 1 4 2 : 

T -----+ ------+ --------+ ---------+ -·--·---+-----+ -----+------·--+ ---------+ ------+ --------+ ---------+ 
T,,e ri...;t-::1 unit nf thF> hinm=>c:s ,.,.,,; t",;<> C?tch i-; 1nr1n r"l·nnos. 
fh: <;f);;I,Ji\in-J qtor:k hiOrn'l<:5 ic: ~JiiJ<>,. forth"? timP of C:l"'<lHilin~!. 
1,<> 3 1)8 1-ltllnJ stncl( hiorp::><:S fr'lr 19'/? 'l'l"' '1P 0 n c::.[c!Jl::>to·rl l-lit;~ tho S"Jm<> fi;;,.in'} mr"Jrtf!liry "'S fr,r 1991. 
r·,.~ r~f~rt!nr::e F ic; th0 11-~iH1 F for tl,r-> r~g~ qro•JO r·Tn,Ji?' from ? to 

1-' 
U1 
0 



Table 3. 7.9 Herring-Finland - Prediction. 

**************************************************~***** *Year 19~0. F-f~~tor J.nnn and referen~e F .228~ * ******************************************************** 

+-------------------+-------------------+ 
-~t 1 J i'lnua ry: "t sp i'lwni na ti mP: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ : : absolutP: ci'ltch in: c~tcn in: stor:L:: stn,..k: sp.stnr-1<: sp.:;tnc~<: sp.stnr-1<·: sp.stnr.lr: : a_.J~: F: numbtrs: wei~ht: siz:P: ~iom<J~s: c:;i;:r"~: hiomn~s: sizP: ~inrn;"!c:;s: ~----+---------+---------+---------+---------+---------+---------+---------~---------+---------+ 1: .08111: 225.97: 5129.6: 32nn.n: 443:>n: .'ln: 11: .nn: n: l: .~l6o: 586.5n: FJ61S.6: 3187.'1: 57.S<l4: 21r'13.t,z: 3~Jn71: 1P93.3P: 3t.?.?n: s: .zsno: 7.5.'3~: 17'i4.7: 367.n: 11716: 3'i5.9?: %54: 31R.91; 1574: 4: .2370: 431.'J4: 13340.8: ?245.n:. 69'+~>2: 271.5.rw: 694>!?: 2016.3P: 6?4r'17: ::>: .2'1oo: 44.31.: 1640.7: 269.n: 9953: 769.'1n: 9953: 243.40: 9nos: 6: .20no: 71.71: .)15s.o: 435.n: 191t.o: t.35.'ln: 1914n: 393.w: 173H: 7: .2ooo: 62.64: 3:>6j.7: S?o.n: <'0406: 3~0.'1'1: 204'11\: s43 • .'lt,; 1114r,4; o: .zona: 21.1n: ·t45R.o: 1211.0: P.R4'•: 1:>R.oo: 'l8'•4: 115.8?: aon3: 9: .zooo: 15.8~: 1139.4: 96.n: 6912: 91\.nn: I,YJ?: P6.~:.6: 6254: 10+: .2ooo: 18.4o: 1aso.R: 112.o: 11u11: 112.110: 112'·~: 1n1.34: 111159; +----T---------+---------+---------+---------+---------+---------+---------+---------+---------+ :Total : 1551.46: 41448.3: 10'•19.n: 25661'.7: 6P4.41: 192493: 5513.54: 173451'-: +--------------+---------+---------+---------+---------+---------+---------+---------+---------+ 

~******************************~************************ *Year 1991. F-fi'l~tor 1.0110 and referen~e F .2283 * ******************************************************** 

+-------------------+-------------------+ 
: <1t 1 J<Jnuary: "1 so:.wning timP: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ : : absolute: C"ltch in: c"'tch in: stnr:k: st..,,.~: sp.stor.~: sp.stock: sp.stnr.~.:: sp.stnr:L:: : ad~: F: numbers: .Jei~ht: sizP: ,..,iom;tc:s: c:;i.~P: ~il")mf'l~s: sizP: J,inm;::\c:;$: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 1: .oe1n: ?16.5'1: 2998.6: 3'166.n: 4?41\4: .nn: n: .f"lr: n: z: .226n: 444.63: 8041.7: 2416.1: 43731: 1591 •• 1\?.: 29.8'>:>: 1435.39: 259Rn: s: .zsno: td9.n4: 9952.2: ?'1'l1.'i: 491.35: ~019.n4: 1+795?: 1<n~.n: 42957: 4; .2j70: '•4.93: 139l1.6: ?3t..n: 724?: ?34.n1: 7?4?: ::>111.1R: r,snc;: s: .zona: ?39.n;: Rl14t..9: 14511.?: 53'>'i7: 14511.::>1: 53657: 131;:>.?n: '•1<551: 6: .znno: 2~.n: 1301.8: 1Ro.3: 7133: 18n.~?: 7~~3: 163.H: i'17P: t: .2ooo: 48.07: 25.5l1.1: 291.6: 156c;R: 291.c;·~: 1'i6'i'l: ?<'>3.R4: 1416P: d: .zona: 41.9·;: 2'101.4: ~5t..7: 11-sn1: 2'51..1~: 176111: ?.3n.4P: 15926: y; .zoro: 14.14: 1018.3: 85.?: 1\177: 85.11n: 6177: 77.6f.:. 55P9: 1LJ+: .?.ono: 22.9R: 23114.1: 139.4: 13977: 139.4.:;: 13?77: 1t:6.16: 1?647: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ : Totill : 1521.CJ6: 1+1346.7: 1n199.6: ?5B79: 6?49.73: 19901\3; 'i6tl.7~'>: 179'int.; +--------------+---------+---------+---------+---------+---------+---------+---------+---------+ 

cont'd. 
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~able 3.7.9 cont'd. 
·*~*****>***···-·~~******************'**************"**** * Y·.~-1r 1h'~. F-f'lr.tcr 1.nnn "lnd r2fPr..:;Jre F .22P.) * 
* *** ***** -.1 *'~**** *"~-******"-**"****** ... ***"''**+**'*****·"******'*' 

+-------------------+-------------------+ 
.'lt 1 Jilnttary: ;:~t s:J~wnin~l time: 

+---- +---------+ ---------+ ---------+ ----------+ -----·-----+ -·-------+ ---------+ ----- ----+ ---------+ 
:'1'-JS•)lUtf': C;:>t-:;n i'1: c;;~tc,1 in: stnr.k: S t·f')r !(: s-o. stl'l ': '<: sp • s t rJ ~ ,,. : S'J.St'1r.t-: SIJ.St'1d·! 

: cJ.:! F: num:,-=rs: ...:Pi-,Jht! sizo! ~iorrrr.1c;c;! c;i;:"': 1-,inrn;:~o::s: siv•! hinrn'l"S! +- --- +--------- +--------- +-----·-·--- +---------+ ----------+-·~---~--+ -·--------+ ---------+ ---------+ 
1: JlWJrJ! :>16.5'1! .~998.o! .:S'JI\6.'1! 4?!+1)4 .'l'l! n: .nn: I"! 
2! ./.ZW: 426.fl'J: 771l.?' 2314.9! 41'NY 1"i?7.35: 27653! H75.2?! ?l.P9?! 
_.: ."?Jrn: 311.6~: 75t-4.'l 1S7<l.n! 37'.77 15'5n.-s-;: ~nss::>: 1371.?1: 95M! 
~: .::>.s7n! ?'54.11.5! ?BR6.? 13?.7.?! 41f177 13?7.'1! 41'177! 119?.n6! 3A"o": 
J! .::>nnn: 2t •• ·:~z: 9??..'1 T51r2: 5':>','3 151.1n! c;s·:n: 13A.7P! 5r'1An: 
'j; • 2'Jn] : 111·1.?4: 1'150.6 -.rn.·t: 42772 97::>.Jn: 4?.71:>! ,79.59! 3~>7n?: 
r: .2iJnr:l: 1;.92: 1f169.9 1?·l.9! t.t..nn 1?'1.'~7: 1)1,9!1! 1f19.37! "~73! 

32.2?: 22?6.4 195.5: n5nn '1·15.v.: n'Vl6! 176.?r! 1???n: . ' .?f')fln: ,J I 

J : .2'lf1n: ?8.15! 2fl?.6."i 1111.7! 1?.?93, 17!1.?4! P29"i: 154.sn: 111?3: 
lth! • 21lf1f'): ?.4.8·;: ?.4-14.9 ·1s1.n: 1513'5: 15'1.·)1: ·Is1ss: 136.n1! 13o9t.: 

+----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ : TotJt : 1505.3"i: 4'19.51.3! 1n:J47.4! ?587'1?: 611.7.!1?: ?'l'lU'i: 553?.?'5! 1"1'"1?~: 

T--------------+---------+---------+---------+---------+---------+---------+---------+---------+ 
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153 

Isbl~ ~ 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 

.1ill. 
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 11123 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 2,785 

tlM. 
Denmark 1,972 983 983 
Finland 3,025 1,979 1,040 
German Dem. Rep. 1,234 1,234 
Germany, Fed.Rep. 330 330 
Poland 22,236 284 10,648 11,304 
Sweden 7,345 439 791 616 21 194 3,305 
USSR 44,181 23,205 13,368 4,330 3,278 

Total 80,323 336 2,940 12,422 351125 2,194 16,673 6,309 4,318 

ill9
1 

Denmark 5,239 735 4,504 
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. 
2 Denmark Sub-division 25 includes catches in Sub-division 24. 



Table 4 · 2.1 SUM OF PRODUCTS CHECK 
I-' 
U1 

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 29 
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 590 684 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 



Tab1e4.2.2 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 

0 4.00 4.00 4.00 4.00 4.00 
1 4.00 4.00 4.00 4.00 4.00 
2 14.00 14.00 14.00 14.00 14.00 
3 16.00 16.00 16.00 16.00 16.00 
4 18.00 18.00 18.00 18.00 18.00 
5 18.00 18.00 18.00 18.00 18.00 
6 19.00 19.00 19.00 19.00 19.00 
7 20.00 20.00 20.00 20.00 20.00 

8+ .00 .00 .00 .00 .00 

1982 1983 1984 1985 1986 

0 4.70 4.80 4.40 3.00 4.70 
1 10.30 9.90 12.90 13.00 9.40 
2 15.30 16.50 15.30 15.00 16.10 
3 19.00 18.10 18.50 16.00 14.90 
4 18.90 18.90 20.00 17.00 15.40 
5 18.30 19.20 21.80 18.00 16.40 
6 19.10 19.40 19.90 18.00 17.50 
7 19.60 20.00 20.80 .00 26.00 

8+ 21.10 20.00 .00 .00 22.90 

1975 1976 1977 1978 

4.00 4.00 4.00 4.00 
4.00 4.00 4.00 4.00 

14.00 14.00 14.00 14.00 
16.00 16.00 16.00 16.00 
18.00 18.00 18.00 18.00 
18.00 18.00 18.00 18.00 
19.00 19.00 19.00 19.00 
20.00 20.00 20.00 20.00 

.00 .00 .00 .00 

1987 1988 1989 

3.80 4.60 5.73 
7.20 5.10 9.44 

12.80 11.40 14.99 
15.10 11.90 15.20 
16.20 13.70 16.42 
16.70 16.20 17.34 
17.30 16.10 17.77 
18.10 16.60 17.84 
23.40 17.00 19.33 

1979 1980 

4.00 4.00 
4.00 6.00 

14.00 14.00 
16.00 16.00 
18.00 18.00 
18.00 18.00 
19.00 19.00 
20.00 20.00 

.00 .00 

1981 

4.80 
4.80 

15.90 
19.00 
22.50 
27.00 

.00 

.oo 

.00 

I-' 
U1 
U1 



Table 4 3 1 VIRTUAL POPULATION ANALYSIS 

f-' 
SPRAT IN FISHING AREAS 26 AND 28 

lJ1 
0'1 Ci'dCH IN NiJl'tiBERS UNIT~ millions 

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
l 151 394 534 1826 1896 378 1298 1133 132 706 146 1400 2 314 876 609 960 2405 865 517 3485 2352 188 940 219 3 4201 1530 2501 1399 2413 2642 1066 417 2636 696 139 162 4 970 3438 1981 2177 1363 1573 1501 1205 375 926 318 45 5 938 1228 2956 1105 918 464 660 803 626 77 509 42 6 362 248 370 448 453 245 130 240 297 64 25 121 7 59 62 63 75 132 90 67 41 21 84 27 6 8+ 16 25 24 33 17 21 38 87 27 33 51 25 

TO rti,L 7011 /'801 9038 8023 9597 6278 5277 7411 6465 2774 2155 2019 

1982 1983 1984 1985 1986 1987 1988 1989 
1 117 1029 539 227 198 525 34 1638 2 1605 95 1805 1163 645 265 2245 169 3 192 110 226 1850 934 866 540 1148 4 121 26 277 321 1351 1236 666 182 5 39 8 50 149 210 1205 462 336 6 28 2 27 14 97 127 428 158 7 1B 3 4 7 7 80 17 219 8+ 14 7 16 4 11 25 21 56 

TOTAL 2132 1280 2942 3735 3453 4328 4413 3906 



Tab.le 4.3.2 SUM OF PRODUCTS CHECK 

r IN FISHING AREAS 26 AND 28 
Ci\ffC:.ORV~ TOTAL 

MEAN WEIGHT AT AGE IN THE CATCH UNIT: gram 

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

1 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.001) 6.000 6.000 6.000 6.000 
2 10.000 HJ.OOO 10.000 10.000 1(), 000 10.000 10.000 10.000 10.000 10.000 10.000 11' 800 
3 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12,000 12.000 12.000 15.000 
4 13.000 13.000 13.000 13.000 13 '000 13.000 13.000 13.000 13.000 13. ODD 13.000 16.500 
5 14.000 14.000 14,000 14.000 lA. 000 14.000 14.000 14.000 14.000 14.000 14.000 16.700 
6 16.000 16.000 16.000 16.000 16.000 16.000 16.000 16.000 16.000 16.000 16.000 16.200 
7 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.000 17.600 

8--1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 18.000 

1982 1983 1984 1985 1986 1987 1988 1989 

1 5.700 9.000 8.000 8.170 5.500 8.200 5.750 9.300 
2 10.400 12.800 10.300 10.130 10.600 l.l. 200 9.860 12.700 
3 14.200 11.500 13 .lOO 11.980 11.900 12.600 12.150 14.400 
4 15.300 16.600 14.500 12.890 l3. 300 13.800 13.860 15.200 

16.000 n. 2oo 14.900 16.100 13.900 14.600 14.570 16.700 
15.800 16.800 16.200 18.350 15.91:10 15.800 .H .520 16.800 
18.000 17.700 17.500 19.370 16.600 17.000 16.160 17.500 

8+ 19.400 18.200 1~3. 300 18.810 17.000 18. J 00 17.020 1:3.9[)0 

1-' 
U1 
-...) 



Tab.le 4.3.3 VIRTUM. POPULATION ANALYSIS 

SPRAT IN FISHING AREAS 26 AND 28 
f-' 
lJ1 
CXl MEAN WEIGHT AT AGE OF THE STOCK UNIT: gram 

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
1 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 2 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12.000 12.000 10.000 3 15.000 15.000 1S.OOO 15.000 15.000 15.000 15.000 15.000 15.000 .1.5.000 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 1?.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 8+ 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 

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 18.000 18.300 18.810 17.000 18.000 17.020 20.100 



Table 4.3.4 SUM OF PRODUCTS CHECK 

SPRAT IN FISHING AREAS 26 AND 28 
CATEGORY: TOTAL 

CATCH WEIGHT AND SOP CHECK 
---------------------

SUM OF PRODUCTS UNIT: tonnes 
NOMINAL CATCH UNIT: tonnes 

1970 1971 1972 1973 197 11 1975 1976 1977 1978 1979 1980 1981 

906 2364 3204 10956 11376 2268 7788 6798 794 4237 8Tl 839/ 
2 3140 8760 6090 9600 24050 8650 5170 34850 23522 1880 9404 2589 
3 50'1J2 18360 30012 16788 28956 3170 11 12792 5004 31633 8357 1672 2427 
4 12610 44694 25753 28301 17719 20449 19513 15665 4878 12042 4133 749 
5 13132 17192 41384 15,170 12852 6496 9:240 .l.l242 B767 1072 7123 701 
6 5792 3968 5920 ·;168 7248 3920 2080 3840 4744 1024 392 1960 
7 100:3 1054 1071 1275 2244 1530 1139 697 362 1426 456 q·) 

. I 

8+ 322 500 480 660 340 420 760 1740 530 652 1022 4LJ5 

i>,) SOIJ 87317 96892 l.l3914 90218 104785 75437 58482 79836 75230 30691 250'78 17365 
P.)NO~HN. 0 0 0 0 0 0 0 0 0 0 25529 17770 
( 2·/1~) 1; I) I) I) 0 I] I] 0 I] I) 0 102 102 

1982 1983 1984 1985 1986 1987 1988 1989 

665 9261 4309 1857. 1089 4303 193 15229 
2 16691 1216 18590 11786 6834 2968 22136 2145 
.3 2719 .1595 2954 22165 111.15 10913 6561 .1.6533 
4 1847 432 4017 4136 17965 17054 9235 2769 
~) 6:26 J 38 739 2396 2922 17594 6731 5613 
6 436 34 429 255 1549 2008 6215 2648 
7 3.24 53 74 134 .1.11 .l3'i7 274 3829 

8+ 272 127 295 Tl 182 4<19 363 1064 

,~1) SOil 23579 12855 31406 42800 41768 56646 51706 q9879 
B HI 0 tt!It'l. 23508 13476 31149 42978 41962 56646 51853 50258 
([3/l\) ~. lOO 105 99 J.OD 100 lOO .1.00 101 

I-' 
Vl 
1.0 



Table 4.3.5 VIRTUAL POPULATION ANALYSIS 

f-' SPRAT IN FISHING AREAS 26 AND 28 
0'\ 
0 

NATURAL MORTALITY COEFFICIENT UNIT: Year-1 
--------------

1977 1978 1979 1980 1981 1982 19B3 1984 1985 19Bti 1987 1988 

1 .477 .607 .637 .697 .627 .637 .607 .494 .437 1387 .367 .387 
2 .477 .607 .637 .697 .627 .637 .607 .494 .437 .387 .367 .387 
3 .477 .607 .637 .697 .627 .637 -.607 .494 .437 .387 .367 .387 
4 .477 .607 .637 .697 .627 .637 .607 .494 .437 .387 .367 .387 
5 .-477 .607 .637 .697 .627 .637 .607 .494 .437 1387 .367 .387 
6 .477 .607 .637 .697 .627 .637 .607 .494 .437 .387 .367 .387 
7 .477 .607 .637 .697 .627 .637 .607 .494 .437 .387 .367 .387 8+ .477 .607 .637 .697 .627 .637 .607 .494 .437 .387 .367 .387 

1989 

1 .377 
2 .377 
3 .377 
4 .377 
5 .377 
6 .377 
7 .377 

8+ .377 



Table 4.3.6 

BALTIC SPRAT 26 ANO 28. TUNING DATA: ACOUSTIC SURVEY 
101 
USSR DATA 
1983,1989 
1,1 
1,8 
1,21087,2066.1938,501,166,20,69,231 
1,16531,12765,981,441,61,0,0.38 
1,9752,7748,7174,663,357,37,58,150 
1.5604,5351,5283,4693,107,175,19,24 
1,23035,2246,2992,2489,2341,110,81,41 
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 agesL 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 ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ 

1 ' 

Age 2 
Fleet, 

-.93, 

83, 

-.83, -.58, 

84' 85, 

-.15, -.68, -.72, 

Fleet , Pred. 
q 

-.63 

SUMMARY' STATISTICS 
, SE(q) ,Partial,Raised, 

F • F 

--1-: -. 64 :-----::266: . 5260 : . 0384: 

86, 

Fbar 
.038 

87, 

SIGMA ( int.) S.LGIM (ext.) 
.266 0~000 

88, 89 

--1-:-=-Tt:-=-:83: -1.08 :--=-:73:~:--=-:73:---:::78 

SLOPE SE 
Slope 

, INTRCPT, SE 
,Intrcpt 

.OOOE+OO: .OOOE+OO:~:~ 
SIGMA(overall) Variance ratio 

.266 0.000 

cont 1d. 

I-' 
0'\ 
N 



1'able 4.3.7 

Age 3 
Fleet. S3. 

cont'd. 

S4. ss. 

Fleet • Pred. 
q 

SUMMARY STATISTICS 
• SE(q),Partial ,Raised, 

F • F 

--1-: -. 7S :----:155:~: .1779: 

S6, 

Fbar 
.17S 

S7. 

SIGMA(int.) SIGMA(ext.) 
.155 0.000 

ss. S9 

--1-:--::n:----:-:-84:~: -1. 00 :----:-:-84:---:-:n:~ 

Age 4 
Fleet, S3. S4, ss. 

Fleet • Pred . 
q 

SUMMARY STATISTICS 
• SE(q),Partial,Raised, 

F • F 

--1-: -. S3 :----:TOI:--:4373: . 059S: 

S6. 

Fbar 
.060 

S7, 

SIGMA(int.) SIGMA(ext.) 
.101 0.000 

ss. S9 

--1-:--:40: -1.57 :~:--=-:75: -1.27 :--=-:91:---=-:n 

Age 5 
Fleet, S3, S4, S5, 

Fleet • Pred. 
q 

SUMMARY STATISTICS 
, SE(q),Partial,Raised, 

F • F 

--1-: -. 7S :---:-665:~: .122S: 

S6, 

Fbar 
.123 

S7, 

SIGMA(int.) SIGMA(ext.) 
.665 0.000 

ss, S9 

--1-:~:--:-:97: -1.19: -1.6s:~: -1.32: -1.02 

SLOPE SE 
Slope 

,INTRCPT, SE 
,Intrcpt 

.OOOE+OO: .OOOE+oo:~:~ 
SIGMA(overall) Variance ratio 

SLOPE 

.155 0.000 

SE 
Slope 

• I NTRCPT, SE 
,Intrcpt 

.OOOE+OO: .OOOE+oo:--::827:~ 
SIGMA(overall) Variance ratio 

SLOPE 

.101 0.000 

SE 
Slope 

, I NTRCPT, SE 
,Intrcpt 

.OOOE+OO: .OOOE+OO:~:~ 
SIGMA(overall) Variance ratio 

.665 0.000 

cont•d. 1-' 
0"\ 
w 



Table 4.3.7 cont 1d. 

SUMMARY STATISTICS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE SE ,INTRCPT, SE 

Age 6 
Fleet, 83, 84, 85, 

q • • F • F 

--1 -: -1. 03 :----:509:--:-3572: .1372: 
Fbar SIGMA(int.) SIGMA(ext.) 
.137 .509 0.000 

86, 87, 88, 89 

--1-:--=-:83: -3.21:---=-:75: -1.35:~:----:-:93: -1.31 

Fleet , Pred. 
q 

SUMMARY STATISTICS 
, SE(q),Partial,Raised, 

F • F 

--1-: -1.32 :~: .2673 : .0451: 
Fbar SIGMA(int.) SIGMA(ext.) 
.045 .924 0.000 

Slope , ,Intrcpt 

.OOOE+OO: .OOOE+OO: -1.029:---:180 
SIGMA(overall) Variance ratio 

SLOPE 

.509 0.000 

SE 
Slope 

, INTRCPT, SE 
,Intrcpt 

.OOOE+OO: .OOOE+OO: -1.319:~ 
SIGMA(overall) Variance ratio 

.924 0.000 

1-' 
Cl'\ 

""' 



Tab-le 4.3.8 VIRTUAL POPULATION ANALYSIS From tuning. 

SPRAT IN FISHING AREAS 26 AND 28 

FISHING MORTALITY COEFFICIENT UNIT: Year-1 VARIABLE NATURAL MORTALITY COEFFICIENT 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

1 .089 .046 .114 .041 .078 .015 .019 .014 .013 .030 
2 .228 .391 .131 .368 .130 .192 .023 .061 .051 .058 
3 .273 .397 .307 .224 .164 .256 .028 .099 .109 .065 
4 .527 .641 .384 .381 .174 .285 .078 .131 .269 .136 
5 .434 .921 .422 .674 .129 .364 .042 .309 .127 .365 
6 1.320 .417 .350 .395 .596 .186 .044 .283 .178 .145 
7 .556 .554 .320 .414 .240 .264 .043 .177 .147 .154 

8+ .556 .554 .320 .414 .240 .264 .043 .177 .147 .154 

1989 

~ :~~~J 3 .060 
4 .123 
5 .137 
6 . 045 
7 .109 

8+ .109 

1987 

.011 

.062 

.124 

.138 

.210 

.489 

.205 

.205 

1988 

.022 

.075 

.209 

.160 

.084 

.130 

.132 

.132 

1-' 
Cl"\ 
U1 



Table 4.3.9 VIRTUAL POPULATION ANALYSIS 

SPRAT IN FISHING AREAS 26 AND 28 

STOCK SIZE IN NUMBERS UNIT: mill ions 

Biot4ASS TOTALS UNIT: tonnes 

From tuning. 

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: .500 

PROPORTION OF ANNUAL M BEFORE SPAWNING: .500 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

1 16733 3942 8795 5040 24951 10834 71613 48384 21641 7981 54887 
2 21278 9504 2052 4150 2409 12326 5647 38280 29107 13798 5258 
3 2170 10511 3502 952 1430 1130 5383 3008 21966 17876 8843 
4 3622 1025 3849 1362 379 648 463 2854 1662 12720 11376 
5 2822 1327 294 1387 463 170 258 233 1528 820 7537 
6 392 1135 288 102 352 218 63 135 104 869 387 
7 118 65 408 107 34 104 96 33 62 56 511 8+ 251 81 158 205 154 81 223 125 37 90 159 

TOTAL NO 47385 27589 19347 13304 30172 25511 83744 93052 76106 54212 88957 SPS NO 17069 12617 6243 4159 3085 7606 7801 26433 36294 33678 25338 TOT.BIOM 507502 356234 211605 147029 211655 223088 451402 617652 784638 599753 713127 SPS BIOM 229135 179660 94555 59747 37102 83264 102867 260475 409976 408050 343826 

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 NO 29596 
TOT.BIOM 779510 
SPS BIOM 431736 

1988 

1862 
37592 
3424 
5413 
6863 
4230 
164 
206 

59754 
38018 

665567 
439846 

1-' 
0'\ 
m 



Table 4.3.10 

Title : SPRAT IN FISHING AREAS 26 AND 28 
At 12.47.59 27 APRIL 1990 
from 77 to 89 on ages 1 to 7 
with Terminal F of .100 on age 3 and Terminal S of 1.600 

81.094 and Initial sum of squared residuals was 

final sum of squared residuals is 19.212 after 72 iterations 

Matrix of Residuals 

Years 77/78 78/79 
Ages 
1/ 2 .472 .108 
2/ 3 .255 .454 
3/ 4 -.434 -.242 
4/ 5 -.221 -.052 
5/ 6 -.155 .336 
6/ 7 1.147 -.826 

.002 .002 

WTS .010 .010 

Years 79/80 80/81 81/82 82/83 83/84 84/85 85/86 

Ages 
1/ 2 .770 -.163 1.060 -.642 1.655 .297 .119 

2/ 3 .171 .837 .208 . 745 .305 -.031 .314 

3/ 4 .179 -.269 -.050 -.328 -.090 -. 723 .047 

4/ 5 -.310 .331 -.446 .153 .004 .040 -.052 

5/ 6 -.029 -.532 -.403 .174 -. 735 .482 -.258 

6/ 7 -.428 -.624 .948 -. 740 -.419 .412 -.096 

.002 .001 .001 .000 .000 -.001 .000 

WTS .010 .010 .010 .010 .010 .010 1.000 

Fishing Mortal ities (F) 

77 78 79 
F-values .4645 .6018 .3875 

80 81 82 83 84 85 86 

F-val ues .4766 .2490 .3279 .0523 .1691 .1592 .1563 

Selection-at-age (S) 

1 2 3 4 5 6 7 
S-values .1016 .5255 1.0000 1.4237 1. 7484 1.8061 1.6000 

86/87 87/88 

1.150 -.455 
.068 -. 792 

-.285 -.190 
-.103 .315 

.080 .154 
-.364 .987 

.000 .000 

1.000 1.000 

87 88 
.1972 .1583 

88/89 

-.849 .000 
.381 .000 
.447 .000 

-.155 .000 
.032 .000 

-.522 .000 

.000 2.627 

1.000 

89 
.1000 

WTS 

.304 

.566 

.773 
1.000 

.648 

.323 

>--' 
0'1 
-..J 



Table4.3.ll VIRTUAL POPULATION ANALYSIS 
SPRAT IN FISHING AREAS 26 AND 28 

1-' 
0'\ 
CO 

FISHING MORTALITY COEFFICIENT UNIT: Year-1 VARIABLE NATURAL MORTALITY COEFFICIENT 
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 

1 .107 .058 .129 .048 .103 .014 .026 .028 .017 .030 .017 .010 ?. .238 .499 .170 .432 .153 .263 .022 .084 .103 .075 .061 .109 3 .311 .421 .441 .307 .203 .314 .040 .095 .154 .142 .164 .207 4 .582 .789 .419 .663 .260 .375 .099 .195 .255 .203 .345 .223 5 .625 1.138 .614 .782 .284 .639 .059 .420 .204 .339 .344 .255 6 1.351 .778 .535 .738 .799 .513 .092 .424 .268 .253 .439 .240 7 .722 .587 .949 .831 .655 .429 .149 .428 .250 .255 .420 .115 8+ .722 .587 .949 .831 .655 .429 .149 .428 .250 .255 .420 .115 
( 2- 6)U .621 .725 .436 .584 .340 .421 .062 .243 .197 .202 .271 .207 ( 2- 6)W .328 .519 .385 .519 .228 .279 .032 .094 .139 .143 .225 .147 

1989 1980-87 

1 .046 .035 
2 .074 .149 
3 .091 .177 
4 .121 .299 
5 .204 .384 
6 .157 .441 
7 .227 .427 

8+ .227 .427 

( 2- 6)U .129 
( 2- 6)W .105 



Table 4.3.12 VIRTUAL POPULATION ANALYSIS 

SPRAT IN FISHING AREAS 26 AND 28 

STD~K SIZE IN NUMBERS UNIT: millions 

Blot1ASS 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, WHEREBY THE FOLLOWING VALUES ARE 

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

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

1 13974 3130 7811 4343 19184 11286 53468 24582 16980 8053 38201 4236 

2 20481 7792 1610 3630 2062 9247 5886 28392 14584 10788 5307 26032 

3 1940 10017 2579 718 1173 945 3759 3139 15933 8496 6799 3458 

4 3355 883 3583 877 263 512 365 1969 1741 8825 5008 3997 

5 2120 1163 219 1247 225 108 186 180 989 871 4894 2458 

6 387 704 203 63 284 90 30 96 72 521 421 2404 

7 97 62 176 63 15 68 29 15 38 36 275 188 

8+ 207 77 69 120 67 53 67 58 23 57 85 236 

TOTAL NO 42562 23829 16249 11060 23274 22310 63789 58430 50361 37648 60991 43009 

SPS NO 15571 10707 4764 3138 2316 5497 6420 19905 22250 20570 15889 24619 

TOT.BIOM 460498 310928 173761 119971 162516 186121 350204 423362 518198 399089 477427 456217 

SPS BIOM 206566 152866 71952 44372 27027 59857 82561 196855 255823 248697 210839 279243 

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 

8+ 331 883 66 

TOTAL NO 69064 
SPS NO 19545 
TOT.BIOt~ 557812 
SPS BIOM 277044 

f--' 
0"\ 
\.!J 
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Table 4.3 13 Resutls from the USSR young sprat (t=o) surveys, 

Year 
class 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

Relative abundance 
of young sprat ac­
cording to pelagic 
trawl survey 

(ptrawl) 

o. 90 
0.36 
2.64 
4.56 
0.80 
0.10 
9.22 
0.01 

12.30 
7.20 

Mean weight of 
young sprat on 
pelagic trawl 
catches, g 

(W1) 

3,50 
2.90 
3.20 
2.90 
2.30 
1.10 
2.50 
2.60 
3.20 
3.00 

Relative abundance 
of young sprat ac­
cording to rsaacs­
Kid trawl survey, 

(ikid) 

1 .o 
0.26 
1.42 
3.54 
1.20 
0.26 
2.23 
2.08 
0.36 
1. 73 

Mean weight of 
young sprat on 
Isaacs-Kid 
trawl catches,g 

(W2) 

1. 70 
2.00 
2.50 
1. 30 
1. 70 
1 '70 
1.20 
0.43 
2.00 
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 
PRIOR WEIGHTING NOT APPLIED 
FINAL ESTIMATES SHRUNK TOWARDS MEAN 
ESTIMATES WITH S.E.'S GREATER THAN THAT OF MEAN 
MINIMUM S.E. FOR ANY SURVEY TAKEN AS .20 
MINIMUM OF 5 POINTS USED FOR REGRESSION 

INCLUDED 

Yearclass = 1986 

Survey/ Index Slope Inter- Rsquare No. Predicted Sigma 
Series Value cept Pts Value 
ptrawl 6.8276 .565 7.315 .7467 6 11.1705 .42990 
~11 3.2581 2.417 1.956 .4557 6 9.8303 .80673 
ikid 3.1485 1.002 7.507 .5343 6 10.6617 .68920 
~12 2.5649 8.813 -16.047 .1319 6 6.5591 1.89346 

MEAN 9.8203 .65881 

Yearclass = 1987 

Survey/ Index Slope Inter- Rsquare No. Predicted Sigma 
Series Value cept Pts Value 
ptrawl .6931 .490 7.582 . 7758 7 7.9218 .39176 
~11 3.2958 2.904 .482 .3824 7 10.0536 .92616 
ikid 3.0819 .976 7.553 .5945 7 10.5599 .60186 

Standard 
Er rot· 

.57789 

.87225 

.79966 
2.55898 

.65881 

Standard 
Error· 

.60176 

.99261 

.66998 
~12 1.6677 •••••• -860.459 .0001 7 •••••••• 78.00494186.35825 

t~EAN 9.9262 .66336 .66336 

Yearclass = 1988 

Survey/ Index Slope Inter- Rsquare No. Predicted Sigma Standard Series Value cept Pts Value Error ptrawl 7.1156 .434 7.874 .8797 8 10.9635 .33501 .39900 
~11 3.4965 5.753 -8.999 .1796 8 11.1147 1.93688 2.12513 ikid 1.5261 2.741 2.819 .1292 8 7.0013 2.35272 2.71682 
~12 3.0445 2.819 2.049 .3704 8 10.6321 1.18147 1. 29152 

~lEAN 9. 7223 .83593 .83593 

Weight 

.35951 

.15780 

.18775 

.01833 

.27661 

Weight 

.33365 

.12262 

.26916 

.00000 

.27456 

Weight 

.72459 

.02554 

.01563 

.06916 

.16508 cont'd. 

1-' 
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Table 4.3.14 cont'd. 

Yearclass = 1989 

Survey/ Index Slope Inter- Rsquare No. Pr.edicted Sigma Standard Weight 
Series Value cept Pts Value Error 
ptrawl 6.5806 .589 7.307 .8138 9 11.1814 .59081 .65522 .66734 
~11 3.4340 7.468 -14.483 .2156 9 11.1610 2.35588 2.52203 .04504 
ikid 2.9069 "'"'"'"'""' 58.046 .0045 9 .0283 18.44702 19.88294 .00072 
~12 3.3673 4.221 -1.621 .3347 9 12.5919 1. 74156 2.01724 .07041 

MEAN 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 12.18*"'"*""'"'" .96 
1989 11.02 60914.42 .54 .35 .66 

t-' 
-.J 
N 



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

------------------------------------------------------
SPRAT IN SUB-DIVISIONS 26 AND 28 
rhe 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 ofF (fishing mortality) effective before spawning: 
Proportion of M (natural mortality) effective before spawning: 

Data are printed in the following units: 

Number of fish: mill ions 
Weight by age group in the catch: gram 
Weight by age group in the stock: gram 
Stock biomass: tonnes 
Catch ~~eight: tonnes 

.5000 

.5000 

I : fishing\ natut·al\ maturity\ ~1eight in\ weight in\ I 

agei stock size\ pattern: mortality: ogivei the catch\ the stock\ 
-+-----------+--------+----------+---------+----------+-----------~ 

60914.01 .os: .38 .oo: 9.300\ 4.500 
28408.01 .071 .38 .751 12.7001 11.110 
1816.01 .09\ .38 1. 00: 14.4001 13.800 
9926.0\ .121 .38 1.00: 15.200\ 14.900 
116o.o: .201 .38 1.00: 16.7oo: 15.830 
1215.01 .161 .38 1.oo: 16.8oo: 16.740 
75s.o: .23: .38 1.oo: 17.soo: 16.460 
883.01 .23: 1.oo: 18.9oo: 20.100 

~ 

1-' 
--.! 
w 



Table .4.3.16 

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

SPRAT IN SUB-DIVISIONS 26 AND 28 

Year 1990 I 
I Year 1991 I Year 1992 I 

-------+---------+------+-----+------+--------+---------+------+--------+---------~ 
fac-: t·ef.: stockl sp.stockl : fac-: ref.: stockl sp.stockl I stockl sp.stockl I 

tor: Fl biomass: biomassl catch: tor: Fl bionrassl biomass: catchl biomass: biomassl 
--+------+--------+---------+------+-----+------+--------+---------+------+--------+---------~ 
.9: .12 832 377 65 .o: .001 949 6121 o: 9441 6651 

.1: .011 6091 81 9361 6551 

.21 .031 6061 171 9291 6461 

.4: .os: 5991 331 9151 6281 

.6: .os: 5931 so: 9001 6101 

.s: .101 5871 651 8871 5931 
1.0: .13: 5811 811 8731 5761 
1.2: .161 5751 961 8601 5601 
1.4 I .181 5691 1111 847: 5451 
1.6: .211 5631 1251 8341 5301 
1.8 I .231 5571 1401 8221 5161 
2.01 .261 5521 154 I 8101 5011 

--+------+--------+---------+------+-----+------+--------+---------+------+--------~ 
The data un1t 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 

f-' 
-....! 

""' 
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Table 4.3.17 

SPRAT IN SUB-DIVISIONS 26 AND 28 

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

• Run depending on a TAC value 
******************************************************** 

+-------------------+-------------------+ 
: at 1 January: at spawning time: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ : : absolute: catch inl catch inl stockl stockl sp.stockl sp.stockl sp.stockl sp.stockl : agel Fl numbers: weightl size: biomass: size: biomass: size: biomass: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

1l .0430l 2139.83: 19900.4l 60914l 274113l .o: o: .o: o: 2l .0688l 1576.04: 20015.7: 28408l 315612: 21306.0: 236709: 17049.3l 189417l 3l .0846: 122.99l 1771.1l 1816: 25060l 1816.0l 25060l 1441.8l 19896l 4l .1124l 882.48l l3413.8l 9926l 147897l 9926.0l 147897: 7771.3l 115792l 5: .1896l 167.86l 2803.3l 116o: 18362: 116o.o: 18362l 873.8l 13832l 6l .1459l 138.03l 2318.9l 1215l 20339l 1215.0l 20339l 935.5l 15659l 7: .2109: 12o.88l 2115.5: 758: 12476: 758.o: 12476l 564.9l 9298l 8+: .2109l 140.82l 2661.5: 883l 17748l 883.0l 17748l 658.1l 13227l +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ l Tot a 1 l 5288. 93: 65000.0: 105080: 831610 l 37064.0: 4 78594: 29294.8: 377126: +--------------+---------+---------+---------+---------+---------+---------+---------+---------+ 

• Year 1991. F-factor 1.000 and reference F .1294 * 

+-------------------+-------------------+ 
: at 1 January: at spawning time: +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ l l absolute: catch inl catch inl stockl stockl sp.stockl sp,stockl sp.stockl sp.stockl : agel Fl numbers: weightl size: biomass: size: biomass: size: biomassl +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

1l .0463: 830.92l 7727.6: 22012.0l 99054l .o: o: .o: 0 2: . 0740: 2383.84: 30274.8: 40022.5: 444650: 30016.9: 333487: 23957.0: 266162 3: . 0910: 1321.97: 19036. 4: 18190. 7: 251031: 18190. 7: 251031: 14395.4: 198657 4l .1210l 109.09l 1658.2: 1144.6l 17054l 1144.6l 17054l 892.3l 13295 5: . 2040: 941' 40: 15721.4: 6084.4: 96315: 6084. 4: 96315: 4550. 5: 72033 6l .1570l 80.08l 1345.3l 658.3l 11019l 658.3l 11019l 504.0l 8437 7l .2270l 122.73: 2147.7: 720.3l 11855l 720.3l 11855l 532.5: 8765 8+: .2270l 155.32l 2935.5l 911.5l 18321l 911.5l 18321l 673.9l 13546 +----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 
l Total l 5945.35l 80846.9l 89744.3l 949304l 57726.7l 739087l 45505.7l 580897l +--------------+---------+---------+---------+---------+---------+---------+---------+---------+ 

cont'd. 



Table 4.3.17 cont'd. 

* Year 1992. F-factor 1.000 and reference F .1294 * 

+-------------------+-------------------+ 
at 1 January: at spawning time: 

+----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 
: : absolute: catch in: catch in: stockl stockl sp.stock: sp.stock: sp.stock: sp.stock: 
: age: F: numbers: weightl size: biomass: size: biomass: size: biomassl 
+----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

1: .0463 830.92: 7727.6: 22012.0 99054: .o: o: .o: 0 
2: . 0740 858.61: 10904.3: 14415.3 160153: 10811.5: 120115: 8628.8: 95866 
3: .0910 1852.72: 26679.2: 25494.0 351816: 25494.0: 351816: 20175.0: 278414 
4: .1210 1085.74: 16503.2: 11392.0 169740l 11392.0: 169740: 8881.0l 132326 
5: .2040 107.63: 1797.5: 695.6 11012: 695.6l 11012l 520.3: 8235 
6: .1570 413.98: 6954.9: 3403.2 56970: 3403.2: 56970: 2605.8: 43620 
7: .2270 65.76: 1150.8: 385.9 6352: 385.9l 6352: 285.3l 4696 

I a+: .2210 151.99: 2872.5l 892.0 17928l 892.o: 17928l 659.5l 13255 
+----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 
: Total : 5367.35: 7459o.o: 7869o.o: 873028: 53074.2l 733936l 41755.6l 576415: 
+--------------+---------+---------+---------+---------+---------+---------+---------+---------+ 

....... 
-.] 
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Tab1e4 . .tl.l VIRTUAL POPULATION ANALYSIS 

SPRAT IN FISHING AREAS 27, 29-32 

CATCH IN NUMBERS UN IT: m i 11 i ons 
----------------

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 99 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 1-' 
-.1 
-.1 



Table 4. 4. 2 SUM OF PRODUCTS CHECK 
I-' 
-...) SPRAT IN FISHING AREAS 27, 29-32 CO CATEGORY: TOTAL 

MEAN WEIGHT AT AGE IN THE CATCH UNIT: gram 
-------------------------------

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
1 9.500 9.500 9.500 9.500 9.600 9.400 8.700 7.800 9.800 11.400 11.000 9.500 2 10.000 10.000 10.000 10.000 10.200 11.300 10.800 10.500 10.900 12.900 12.600 12.600 3 11.800 11.800 11.800 11.800 11.400 12.000 12.200 13.100 12.400 13.700 14.600 14.600 4 12.600 12.600 12.600 12.600 12.300 12.200 12.800 13.500 13.000 14.000 14.300 14.800 5 12.700 12.700 12.700 12.700 13.000 12.400 13.700 13.900 13.600 14.300 14.200 15.800 6 13.300 13.300 13.300 13.300 13.300 12.900 13.900 14.800 14.100 14.400 15.300 15.800 7 13.100 13.100 13.100 13.100 13.300 13.500 14.000 14.200 14.400 14.900 14.300 16.200 8 12.500 12.500 12.500 12.500 13.800 13.200 13.200 14.500 14.900 15.000 14.900 15.600 9 13.400 13.400 13.400 13.400 14.900 14.200 13.800 15.600 14.100 15.100 13.800 15.600 10+ 12.600 12.600 12.600 12.600 13.300 12.300 14.200 14.400 14.500 15.000 15.000 14.000 

1982 1983 1984 1985 1986 1987 1988 1989 

1 9.800 7.600 8.200 7.400 10.100 9.900 10.000 11.800 2 12.500 12.600 12.100 11.200 12.400 12.200 13.200 12.400 3 14.600 14.900 13.800 13.000 13.900 14.000 13.800 14.900 4 15.200 16.200 15.200 15.200 14.900 14.600 15.700 15.400 5 16.100 16.000 16.100 15.300 15.600 15.400 16.100 16.700 6 15.900 16.400 16.300 15.800 15.600 16.300 16.600 17.200 7 16.100 16.500 16.400 15.700 16.200 16.600 17.200 17.300 8 16.700 16.700 16.900 16.500 16.700 17.400 17.300 16.800 9 16.500 17.700 16.900 15.400 16.200 15.500 16.400 17.400 10+ 16.200 17.100 16.700 15.600 16.300 16.500 16.800 16.900 



lcrbh' 1.5.1 SUM OF PRODUCTS CHECK 

~PkAT IN FiSHING AREAS 22 TO 32 
Ct\TfCORY; TOTAl_ 

(/>,Tr:l--1 ll'j NUI1'15f.:f~S UNIT: mil·l ions 
~- ·~ .. ------ -·-- ·---

197<1 1975 1976 1977 

I] 33 125 215 104 
1 2615 628 4682 2371 
t2 617':2 2032 818 8399 
3 3618 5678 2106 997 
4 1940 2387 3510 190'/ 
5 1929 790 10'-10 17'39 
6 933 878 350 364 
7 1213 247 S48 140 

8+ ?78 5<115 422 399 

ro r AL. 18731 13311 13691 16420 

J.qi36 19B7 1988 1989 

3:2 'l 181 118 
49'1 ?79 78 2102 

2 114::' 39<1 2696 290 
_H2f) 1320 730 1772 
2099 1833 1149 •104 

3111] 1805 7'62 739 
6 188 2:27 7'60 390 
l 16 149 65 398 

50 73 141 137 

ro r fJ,L t)}:37 65S4 6563 6350 

1978 1979 1980 1981 

97 '.il. 35 26 
500 1.3<10 369 2303 

332~\ ~i97 147'6 920 
•1936 1037 378 405 

480 2291. 500 94 
817 188 1357 88 
683 151) 72 5"'7 (._, 

73 335 67 13 
l.B9 125 23~] 99 

11100 6114 4489 4475 

1982 1983 

24 105 
363 1852 

2460 1..'97 
425 531 
225 107 

64 47 
f)? J? 

231 18 
51 148 

3900 3117 

198'1 

?6 
1005 
2393 
183 
447 

?7 
38 
9 

~3 

4516 

1985 

65 
566 

1703 
2521 

4,n 
271 

30 
19 
6f) 

5687 

I-' 
-.J 
\.D 



Tab 1 e 4. 5. 2 VIRTUAL POPULATION ANALYSIS 

SPRAT IN FISHING AREAS 22 TO 32 ,.... 
CO 
0 MEAN WEIGHT AT AGE OF THE STOCK UNIT: gram 

------------------
1974 1975 1976 1977 1978 1979 1980 19B1 1982 1983 1984 1985 

0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.800 1.000 1.000 1.000 l 6.500 6.100 6.100 5.800 6.000 6.500 7.000 6.500 7.000 7.000 7.000 8.300 2 11.400 11.500 11.500 11.000 11.500 12.200 12.000 13.500 12.000 13.000 11.200 1.1..200 13.100 13.200 J 3.200 13.500 13.100 13.800 14.000 16.000 15.800 15.500 14.000 13.000 '1 14.500 14.000 14.500 14.500 14.500 14.800 14.500 17.500 16.000 16.800 15.500 14.500 5 14.800 14.500 15.000 15.100 15.100 15.100 14.900 16.500 16.500 16.800 16.500 15.800 6 16.000 15.900 16.200 16.500 16.100 16.200 16.501] 16.000 16.500 17.000 17.000 17,000 7 16.500 16.700 16.900 16.900 16.800 17.000 16.800 16.500 17.000 17.500 17.500 17.300 8+ 16.900 16.500 17.000 17.300 17.300 17.400 16.900 16.500 18.000 18.000 17.300 1?.300 

1986 1987 1988 1989 

0 1.000 1.000 4.380 5.020 
l 8.300 8.300 5.580 9.680 
2 12.000 12.000 4.460 13' 560 
3 14.300 14.300 12.150 14.540 
4 14.80[1 14.800 14.200 15.810 
5 16.000 16.000 1~J· 210 16.890 
6 17.000 17.000 15.310 1/.320 
7 17.500 17.500 16.590 17.510 

8+ 17.700 17.700 17.040 .18 . .100 
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Table 4.5.3 

Bf1L l IC SPf<Al lunin9 Data: AcoL!st',cal Surveys 
1U7 
Inter·nat, SLH'Vey·:; 24-2% 
1983, 1.989 
1, 1 
.1, 8 
1, 34442, 8912, 7997, 1989, 310, 192, 111, 
.l, 12411' 19142, 4827, 1673, 189, 45, 67, 55 
1, 37H3, 10968, 8455, 1920, 269, 75, S6, 44 
1' 1234, 6256, 8530, 2•196, 359, 26, 20, 34 
1, 11203' 2899, 6307, 2675, 962, 185, 19, 14 
.L 644, ~)131' 3194, .3580, 1568, 195, 30, 8 
1, 29866, 2093, 18258, 3323, 2129, 1641, 1591, 250 
uss:< Survey:;; 26+28 
1983, 1989 
l, 1 
l' B 
1, 21087, 2066, 1938, 501, 166, 20, 69, 231 
1' 16531. 12765, 981, '1 111, 6.1, 0, 0, 38 
1, 9752' 7748, 7174' 663, 357, 37, 58, 150 
1, 5604, 5351, 5:283, <1693, 107, 175, 19, 24 
1, 23035' 2246, 2992, 2489, 2341, 110, 81, 41 
l, 741, 14404, 1251, 1667, 1451, 1301. 59, 60 
1, 22461, 433, 8394, 681, 875, 934, 825, 142 



Table 4.5.4 Sprat in Sub~divisions 22-32. Tuning analysis. 
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Table 4.5.4 cont•d. 

!,::;~ 

f LP-, t , r' :i • ~' ft ,. •':>. 

fl_pat-, ;Jr'?•i • 
'1 

~u~~~oy STATISTICS 
• SF(n),P~rti1l.H1iqe~. 

F F 
SL:JPF" ~F 

c-;' ()JCI 
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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 

1 .112 .078 .069 .145 .100 .142 .058 .095 .031 .035 
2 .160 .147 .172 .206 .401 .230 .338 .294 .196 .043 3 .370 .271 .280 .403 .229 .295 .331 .213 .306 .081 
4 .471 .575 .338 .554 .449 .220 .335 .186 .249 .163 
5 .323 .455 .699 .345 .650 .457 .289 .131 .265 .104 
6 .555 .300 .479 .733 .283 .331 .482 .256 .164 .100 
7 .376 .350 .394 .448 .403 .307 .359 .218 .240 .098 8+ .376 .350 .394 .448 .403 .307 .359 .218 .240 .098 

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

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 
7 .121 .138 .102 .104 .264 

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

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

1984 

.019 

.073 

.093 

.117 

.220 

.148 

.130 

.130 

.130 

1985 

.021 

.047 

.120 

.174 

.113 

.147 

.120 

.120 

.120 
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186 
Table 4.5.6 

Title : SPRAT IN fiSHING AREAS 22 TO 32 

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

Initial sum of squared resi dua 1 s was 37.598 and 
final sum of squared residuals is 11.563 after 89 iterations 

Matrix of Residuals 

Years 74/75 75/76 76177 77/78 78/79 
Ages 
1/ 2 • 767 .423 .218 .119 .122 
2/ 3 -.157 -.103 -.173 .199 .693 
3/ 4 -.067 .171 -.144 .119 .036 
41 5 -.009 .102 .024 -.223 -.239 
5/ 6 -.331 -.121 .167 -. 352 .301 
6/ 7 .208 -.466 .042 .332 -.677 

.000 .ooo .ooo .ooo .000 

WTS .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 .529 -.095 -.022 .272 .102 -.684 .330 .000 .525 
3/ 4 .287 .341 .247 .202 .199 -.261 .128 -.157 -.077 .366 .000 .991 
41 5 -.346 . 252 -.341 .010 .016 .035 -.126 -.099 .315 -.124 .000 1.000 
5/ 6 -.117 -. 762 -.495 -.096 -.299 .277 -.234 -.045 .100 -.096 .ooo .670 
6/ 7 -.270 -.002 -.125 -.650 -.266 -.013 -.012 -.256 .450 -.166 .000 .594 

.000 .000 .ooo .ooo .000 .ooo .000 .000 .ooo .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 ,3507 .3237 .3573 .4470 .4102 .3420 

80 81 82 83 84 85 86 87 88 89 
F-val ues ,3943 .2314 .2452 .1026 .1255 .1228 .1210 .1348 .1087 .0850 

Se 1 ection-at-age (S) 

1 2 3 4 5 6 7 
S-val ues .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 

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

8+ .451 .383 .648 .591 .376 .767 .559 .346 .587 .223 

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

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 

1984 

.037 

.078 

.096 

.163 

.254 

.189 

.164 

.164 

.156 

1985 

.026 

.094 

.130 

.181 

.165 

.176 

.160 

.160 

.149 

I-' 
CO 
--.1 



f-' Table 4.5.8 VIRTUAL POPULATION ANALYSIS t t •)m separable VPA .. CO 
CO 

SPRAT IN FISHING AREAS 22 TO 32 

STOCK SIZE IN NUMBERS UNIT: mill ions 
---------------------
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, WHEREBY THE FOLLOWING VALUES ARE USED: PROPORTION OF ANNUAL F BEFORE SPAWNING: .400 

PROPORTION OF ANNUAL M BEFORE SPAWNING: .400 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 
1 28714 9644 72347 18159 6262 12005 8163 26287 14996 64388 33651 25912 2 43780 17129 5955 44698 10709 3450 6122 4299 14029 8639 38013 22188 3 14112 24358 9838 3331 24259 4034 1601 2358 1885 6485 5063 24033 4 5868 6553 11760 4898 1506 11082 1621 622 1109 801 3563 3144 5 6913 2382 2487 5069 1861 558 4864 547 302 490 409 2071 6 2498 3086 964 840 2114 526 192 1743 262 132 264 217 7 3991 930 1364 367 290 777 201 56 651 113 71 149 8+ 915 2057 1051 1046 751 290 704 425 144 928 658 511 

TOTAL NO 106792 66138 105766 78408 47752 32722 23468 36338 33377 81975 81691 78225 SPS NO 48893 38325 23000 35342 27093 13909 8990 6298 10265 11867 30316 38236 TOT.BIOM 1179293 802147 904021 827698 580354 375006 267437 322378 343799 706135 811263 869425 SPS BIOM 630539 508629 319716 430116 357701 200515 125386 96437 135923 175087 370083 485072 

1986 1987 1988 1989 1990 1974-87 

1 12336 47469 6446 144202 0 27167 
2 18336 8986 36283 4853 108251 17595 
3 14670 13004 6652 25354 3452 10645 
4 15320 9961 8969 4444 17814 5558 
5 1906 9873 6152 5849 3041 2838 
6 1275 1160 6108 4034 3824 1091 
7 132 810 705 4003 2741 707 

8+ 413 397 1538 1378 3642 735 

TOTAL NO 64387 91661 72853 194117 
SPS NO 39690 35094 47507 41793 
TOT.BIOM 820716 1034107 630961 2164283 
SPS BIOM 555340 512794 464833 645183 



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 ofF (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: 
Weight by age group 
Weight by age group 
Stock biomass: 
Catch weight: 

mill ions 
in the catch: gram 
in the stock: gram 

tonnes 
tonnes 

+----+-----------+--------+----------+---------+----------+----------+ 
: : : fishing: natural: maturity: weight in: weight in: 
: age: stock size: pattern: mortality: ogive: the catch: the stock: 
+----+-----------+--------+----------+---------+----------+----------+ 

1: 56ooo.o: .o2: .27: .oo: 7.92o: s.3oo: 
2: 42029.o: .o7: .27: .7o: 9.9o7: 12.ooo: 
3: 3452.o: .os: .27: 1.oo: 13.33o: 14.3oo: 
4: 17814.o: .u: .27: 1.oo: 14.837: 14.soo: 
5: 3041.o: .16: .27: 1.oo: 15.767: 16.ooo: 
6: 3824.0: .12: . 27: 1. 00: 16. 343: 17. 000: 
7: 2741.o: .121 .271 1.oo: 17.0331 17.5001 

, s+: 3642.01 .12: .27: 1.oo: 17.5so: 17.7oo: 
+----+-----------+--------+----------+---------+----------+----------+ 

f-' 
CXJ 
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Effects of different levels of fishing mortality on 
catch, stock biomass and spawning stock biomass. 

SPRAT IN TOTAL BALTIC 

+--------------------------------------+--------------------------------------+------------------+ : Year 1990 l Year 1991 : Year 1992 : +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ l fac-l ref.l stockl sp.stockl l fac-l ref.l stockl sp.stockl l stockl sp.stockl 
l torl Fl biomass: biomass: catchl tor: Fl biomass: biomassl catchl biomassl biomassl +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 1.o: .11: 15oa: 77o: a2: .o: .oo: 1544 1o4a: o: 1579l 114a: 

: : : : : .1: • 01: 1044 : 10: 1568: 1134 : 
: : : : : • 2: • 02: 1040: 21: 1558: 1120: 
: 

1 
: : .4: .04l 1032l 41l 1537l 1093l 

: : : • 6: . 06: 1024: 60: 1516: 1067: 
: : : .a: .o9: 1016: so: 1496J 1042l 
: : : 1.o: .11: loos: 99l 1477: 1011: 
l J J 1.2l .13l lOOOJ 1171 1458J 993l 
: : : 1.4l .15l 992l 136l 1439l 970l 
: : : 1.6l .17l 985l 154l 1420l 947l 
: : : 1.8l .19l 977l 171l 1402l 925l 

1 : : : 1 2.o: .21: 970l 1aa: 1385l 903l +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 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 

I-' 
\..0 
0 



Table_ 4.5.11 Sprat in Sub-divisions 22-32. Detailed prediction. l'9l 

SPRAT IN TOTAL BALTIC 

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

+-------------------+-------------------+ 
: _at 1 January: at spawning time: 

+----+-----7---+---------+---------+---------+---------+---------+---------+---------+---------+ 
, : absolute: catch in: catch in: stock: stock: sp.stock: sp.stock: sp.stock: sp.stock: 
: age I F: numbers I weight I size: bi omass I size: bi omass I size I bi omass: 
+----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

1: . 0170 827.57: 6554.4: 56000: 464799: . 0: 0: . 0: 0 
2: . 0710 2528.50: 25049.0: 42029: 504348: 29420.3: 353043: 25669.0: 308028 
3: . 0830 241.41: 3217.9: 3452: 49363: 3452.0: 49363: 2997.4: 42863 
4: .1090 1616.161 23978.51 178141 2636471 17814.01 2636471 15308.1: 226560 
5: .1550 383.99: 6054.3: 3041: 48656: 3041.0: 48656: 2565.6: 41049 
6: .1170 371.00: 6063.4: 3824: 65008: 3824.0: 65008: 3275.6: 55684 
7: .1200 272.37: 4639.3: 2741: 47967: 2741.0: 47967: 2345.1: 41039 

8+: .1200 361.90: 6362.1: 3642: 64463: 3642.0: 64463: 3115.9: 55152 
+----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 
I Total : 6602.891 81918.81 1325431 15082531 63934.31 8921491 55276.8: 7703771 
+--------------+---------+---------+---------+---------+---------+---------+---------+---------+ 

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

+-------------------+-------------------+ 
I at 1 Januaryl at spawning timel 

+----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 
I : absolutel catch ini catch ini stocki stockl sp.stock: sp.stockl sp.stock: sp.stock: 
I age I F I numbers I weight I size I bi omass I size I bi omass I size I bi omass: 
+----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

1: .01701 401.48 3179.7: 27167: 225486: .o: o: .o: 0 
2: .0710: 2528.48 25048.8: 420281 5043431 29420.1: 353040: 25668.8: 308025 
3: . 0830: 2089.93 27858.8: 29885: 427356: 29885.1: 427356: 25949.7: 371080 
4: .1090: 220.03 3264.6: 2425: 35894: 2425.3: 35894: 2084 .1: 30845 
51 .155o: 1539.83 24277.91 121941 1951111 12194.51 195111: 10288.1: 164609 
61 .11701 192.88 3152.4: 19881 337971 1988.11 33797: 1703.01 28950 
71 .12oo: 258.04 4395.31 25961 454441 2596.81 454441 2221.8: 38880 

8+: .12001 429.43 7549.41 43211 764931 4321.7: 764931 3697.4: 65444 
+----+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 
I Total I 7660.101 98726.81 1226071 15439291 82831.61 11671401 71612.91 10078371 
+--------------+---------+---------+---------+---------+---------+---------+---------+---------+ 

cont'd. 



Table 4.5.11 cont'd. 
I-' 
\.D 
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******************************************************** 
* Year 1992. F-factor 1.000 and reference F .1070 * 
******************************************************** 

+-------------------+-------------------+ 
at 1 January: at spawning time: 

·---------+---------+---------+---------+---------+---------+---------+---------+---------+ 
: 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 .o: 0 
2: .0710: 1226.63 12151.8: 20389: 244669 14272.4 171268 12452.6: 149431 
3: .0830: 2089.92 27858.6: 29884: 427353 29884.9 427353 25949.5: 371077 
4: .1090: 1904.90 28262.4: 20996: 310749 20996.6 310749 18043.0: 267036 
5: .155o: 209.64 3305.3: 1660: 26563 1660.2 26563 1400.7: 22410 
6: .1170: 773.47 12641.1: 7972: 135530 7972.4 135530 6829.0: 116093 
7: .1200: 134.16 2285.1: 1350: 23626 1350.1 23626 1155.1: 20214 

8+: .12oo: 465.46 8182.7: 4684: 82910 4684.2 82910 4007.6: 70934 
--+---------+---------+---------+---------+---------+---------+---------+---------+---------+ 

Total 7205.65: 97866.8: 114104: 1476890: 80820.8: 1178003: 69837.5: 1017199: 



Table 4.5 12 Sprat 1987-1989 average of catch in number 
and mean weight at age. 

Age 

1 
2 
3 
4 
5 
6 
7 
8 

SUM 

Sub-div. 
22-25 

N 

94.3 
129.3 
245.7 
309.3 
280.7 
150.3 
40.7 
8.0 

1258.3 

w 

7.2 
13. 1 
14. 1 
15.4 
16.7 
17. 1 
17.5 
19.9 

Sub-div. 
26+28 

N 

732.3 
893.0 
851.3 
694.7 
667.7 
237.7 
105.3 
34.0 

4216.0 

w 

7.8 
11 . 3 
13. 1 
14.3 
15.3 
15.7 
16.9 
18.0 

Sub-div. 
27-29+32 

N 

158.7 
104.0 
169.7 
108.0 
134.3 
68.3 
56.0 
69.7 

868.7 

w 

10.6 
12.6 
14.2 
15.2 
16. 1 
16.7 
17.0 
16.9 

Total 

N 

985.3 
1,126.3 
1,266.7 
1,112.0 
1,082. 7 

456.3 
202.0 
111 . 7 

6,343.0 

193 

Sub-div. 
22-25 

sub-div. 
26+28 

Sub-div. 
27-29+32 Total catch N:R 

Age SQC 90 SQC 91 SQC 90 SQC 91 SQC 90 SQC 91 

1 
2 
3 
4 
5 
6 
7 
8 

574 
3,793 

659 
6,942 
1,667 
2,085 

960 
516 

Total 17, 195 

Ton 

279 
3,793 
5,702 

045 
6,685 
1, 083 

910 
613 

20,009 

4,767 
221559 

2, 117 
141424 
3,621 
3,035 
2,398 
11984 

541906 

2,313 
22,559 
18,331 

11964 
14,519 

11577 
21272 
21354 

651889 

11994 
21942 

460 
21391 

765 
928 

1,286 
31813 

13,994 

683 
2,942 
3,094 

326 
3,070 

492 
11218 
4,525 

171230 

1990 

828 
21529 

241 
1 1 616 

384 
381 
272 
362 

861095 

1991 

401 
21528 
2,090 

220 
1,540 

103 
258 
420 

1031128 

Predicted ~ gyQ catches for 1990 and 1991 distributed in sub­
areas according to catches and mean weights (1987-1989). 
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""' Table 5.1 HERRING effort and CPUE for 1988. 

Pelaqic 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 

1 
9,088 

German Dem.Rep. 49,488 49,488 12,372 4 
Germanr, Fed.Rep. 251 - - -
Poland

5 
6,590 1,711 920 1.86 

Sweden 4,586 2,945 1, 722 1. 71 
USSR -
Total 70,003 

25 
Denmark 

4 
10,794 

German Dem.Rep. 3,866 
Germanr, Fed.Rep. -
Poland

5 
36,777 26,152 727 3.59 

Sweden 16,941 5,557 3,185 1.745 
USSR 9,051 
Total 77,429 

cont 1d. 



Table 5.1 (cont'd) 1988 

Sub-division Total 
and catch Catch 
country (t) (t) 

26 
Germa¥ Dem.Rep. 102 
Polan 

5 
20,379 6,786 

Swedfn 24 14 
USSR 26,767 16,687 
Total 47,272 

27 
Finland 115 115 
Poland

5 
- -

Sweden 14,366 14,366 
USSR 4,795 
Total 19,276 

28 (except Gulf of Riga) 
German Dem.Rep. 82 
Finlan~ 1,869 1,860 
Swed~m 1,319 122 
USSR 16,894 16,894 
Total 20,164 

28 
Gulf

2
of Riga 

USSR 19,779 11,582 
Total 39,914 

Pelagic trawl 

Trawling Catch per Catch 
days day (t) (t) 

3,310 2.05 
158 0.086 

1,512 7.2 -

15 7.7 
- -

3.807 3. 774 

197 9.4 9 
240 0.51 

1, 714 6.1 

658 6.0 -

Bottom trawl 

Trawling Catch per Catch 
days day (t) (t) 

- - 10,080 

2 4.5 

- - 8,190 

Trap net 

No. of Catch per 
nets net (t) 

90 112 

165 49.6 

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

Sub-division 
and 
country 

29S 
Finland 
German Dem.Rep. 
swedrn 
USSR 
Total 

29N 
Finland 
Sweden 
Total 

30 
Finland 
Sweden 
Total 

31 
Finland 
Sweden 
Total 

32 
Finlfnd 
USSR 
Total 

Total 
catch 

(t) 

1,600 

100 

Catch 
(t) 

1,404 

22,423 17,593 
24,123 

35,424 17,862 
648 

36,072 

24,478 13,202 
3,172 

27,650 

8,501 2,967 
267 

8,768 

19,135 7,959 
23,140 21,193 
42,275 

Pelagic trawl 

Trawling 
days 

143 

1,296 

3,643 

1,895 

1,217 

3,335 
1,153 

Catch per 
day (t) 

9.8 

7.6 

4.9 

7.0 

2.4 

2.4 
5.6 

Catch 
(t) 

7,237 

2,513 

4,625 

665 

Bottom trawl 

Trawling 
days 

196 

1,923 

495 

2,378 

303 

51 

Catch per 
day (t) 

3.8 

3.8 

5.1 

1.9 

2.2 

~Catch per pair of vessels (150-300 HP) with pair trawl. 
3

Catch per pair of vessels ( 80-150 HP) with pair trawl. 
4

Standardized effort. 
5

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

Catch 
(t) 

4,830 

5,376 

7,982 

706 

6,965 
1,940 

Trap net 

No. of 
nets 

115 

439 

877 

182 

335 
130 

Catch per 
net (t) 

42 

12.2 

9.1 

3.9 

20.8 
14.9 

1-' 
'-0 
0'\ 



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 

4 
6,311 

German Dem.Rep. 50,841 14,243 3,006 4.74 
Germany, Fed.Rep. 223 - - -
Poland

5 
8,524 2,092 854 2.45 

Sweden 6,327 5,019 3,214 1. 56 
USSR -
Total 72,226 

25 
Denmark 

4 
7,313 

German
3

Dem.Rep. 2,302 1,683 587 2.87 
Poland

5 
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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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) 

26 
German Dem.Rep. 4 357 357 98 3.64 
Poland

5 
18,152 5,148 1, 619 3.18 

swedrn 146 139 85 1. 64 
USSR 21,495 12,095 960 8.0 - - - 9,400 89 105.6 Total 40,150 

27 
Finland 

4 
450 450 59 7.7 

German!1 Dem.Rep. 96 96 29 3.32 
Sweden 35,552 29,213 7,793 3.75 
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 2 4.0 
swedrn 1,263 119 127 0.94 
USSR 17,488 17,326 1,857 6.1 - - - 162 
Total 21,202 

28 
Gulf

2 
of Riga 

22,676 13,771 454 6.9 - - 8,905 197 45.2 USSR -
Total 22,676 

cont'd. 



Table 5.2 (cont'd) 1989 

Sub-division 
and 
country 

29S 
Finland 
Sweden 
USSR2 

Total 

29N 
Finland 
Sweden 
Total 

30 
Finland 
Sweden 
Total 

31 
Finland 
Sweden 
Total 

32 
Finlrnd 
USSR 
Total 

Total 
catch 

(t) 
Catch 

(t) 

1,692 1,485 
84 -

27,127 21,852 
28,903 

30,799 13,930 
675 

31,474 

26,989 14,556 
3,242 

30,231 

3,783 
432 

4,215 

17,871 
18,384 
36,255 

1,320 

5,533 
16,383 

Pelagic trawl 

Trawling 
days 

151 

1,061 

2,841 

2,089 

879 

2,738 
789 

Catch per 
day (t) 

9.8 

6.7 

4.9 

7.0 

1.5 

2.4 
6.1 

Catch 
(t) 

207 

6,292 

2, 771 

2,058 

621 

Bottom trawl 

Trawling 
days 

54 

1, 672 

546 

1, 719 

283 

Catch per 
day (t) 

3.8 

3.8 

5.1 

1.2 

2.2 

~Catch per pair of vessels (150-300 HP) with pair trawl. 
3

Catch per pair of vessels ( 80-150 HP) with pair trawl. 
4

Standardized effort. 

5
26 meter cutters, pelagic pair trawling system, catch per vessel. 
Trawling hours, catch per hour. 

Data preliminary. 

Catch 
(t) 

5, 775 

4,674 

8,801 

314 

6,505 
2,001 

Trap net 

No. of 
nets 

172 

382 

967 

132 

313 
135 

Catch per 
net (t) 

33.5 

12.2 

9.1 

2.4 

20.8 
14.8 

1-' 
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Figure 3.1.3 Herring age group 2. Length frequency dis­
tribution by sub-division and from acoustic 
surveys. 
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Figure 3.2.5 Herring Sub-divisions 22-24. 9 Prediction of age l in numbers (xlO ) 
versus VPA for the year classes 1984 to 
1989. 
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Figure 3.2.6 

FISH STOCK SUMMARY 
STOCK: Herring in the Western Baltic and Kattegat 

07-05-1990 

Trends in yield and fishing mortality (F) Trends in spawning stock biomass (SSB) 
and recruitment (R) 
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Figure 3.2.6 ~0n~'d. FISH STOCK SUMMARY 
STOCK: Herring in the Western Baltic and Kattegat 

07-05-1990 

Long-term yield and spawning stock biomass Short-term yield and spawning stock biomass 

40 

[j) 30 
E 
ro 
c.. 

..91 
4-) ..... 
::J 

fJ 20 
Q) 

L 

c.. 
Q) 

0. 

"C 
r-1 
Ql 

..... 10 
>-

........, Yield .,,.,.,. SSB 

FO.i FMax 

11; I~ 

~ I l ~~-Fi'" ~"-ro-
""'~-o 

~~ 
I~ 
I 

~ 
I I 
I e• 
I l'il I I 

J· . . 
i I I 

FEI9 

t 

I 
~~ 

..... ~--
""'~ ~-... 

l ""!too 
I 

I 
I 

I 

"'l"o 
"'""" 

I 

I 

400 

Ql 

-~ 
4-) 

Cl 
c: ..... 

300 i 
ro 
0. 
If) 

4-) 

ro 

If) 

200 E 
ro 
c.. 

..91 
4-) ..... 
::J 
c.. 
u 

100 Ql 
c.. 
c.. 
Ql 
0. 

ID 
en 
en I ~· ·~·-~-~ +~-~l+t. -~· -~· -~·. J 

0 T I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I' 0 
~~~~~~~~~~~~~~~~~ O· O· O· O· O· O· O· O· O· O· ~- ~· ~- ~- ~- ~- ~-

I 

Average fishing mortality (ages 2-6~u) 
c 

350 

-300 
If) 
Ql 
c: 
c: 
.3 250 

0 
0 
0 
:_ 200 

...... 
Cl 
Cl 
...... 150 

.s 
"C 
r-1 100 
Q) ..... 
>-

50 

-Yield •••• SSB 

Fo.1 F M8x 

.~ 11 . ~ 

• 
['>. . 

• 
~ .. 

r4r4 

r4~4 

~ 

~" 
11 

~ 

lA"' 

~ 
t.l I I 

FB9 

' I' 
~ 

jll~ 
,~ 

~~~. 
··~. 

i 
I 

l 
I 
I 

~~"' 
~ 

I 
I 

·~-·~-l 

""· -~· .. 

I I 

f(/1 

Ql 
350 E ..... 

+J 

Cl 

3oo.s 
c: 
~ 
ro 
0. 

250 If) 

4-) 

ro 

200 ]" 
c: 
c: 
0 
+J 

150o 
0 
0 

100 C\1 
Cl 

~ 
50 c: ..... 

ID 
en 
en I I I 

I o r I 1 I 1 I 1 ' 1 I 1 I I' I' 1 I 1 I 1 I 1 ' 1 ' 1 I 1 I 1 ' I' o 
0 .o't .'~-'t :c-'t ~'t .b.'t ~'t -~'t :t't .<o't .9\.o\.'~-\."-\.~\.b.\~\-~o 

Average fishing mortality (ages 2-6,u) 
D 

N 
0 
0'\ 



207 

Figure 3.3.1 

HERRING SD 25-32. Ln( catchatdlitiJ) by aqe. 
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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. 

Recruitment as 1-gr. ( mill).Single ass. versus total ass. 
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Figure 3.3.3 FISH STOCK SUMMARY 

STOCK: Herring - Areas 25-29 plus Gulf of Riga 

07-05-1990 

Trends in yield and fishing mortality (F) 
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Figure 3.3.3 cont'd FISH STOCK SUMMARY 
STOCK: Herring - Areas 25-29 plus Gulf of Riga 

07-05-1990 

Long-term yield and spawning stock biomass Short-term yield and spawning stock biomass 
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Figure 3.7.1 FISH STOCK SUMMARY 
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08-05-1990 
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Figure 3.7.1 cont'd. FISH STOCK SUMMARY 
STOCK: Herring - Gulf of Finland 
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Figure 4.3.1 FISH STOCK SUMMARY 
STOCK: Sprat - 26 and 28 

08-05-1990 
Trends in yield and fishing mortality (F) 
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Figure 4.3.1 cont'd. 
FISH STOCK SUMMARY 

STOCK: Sprat - 26 and 28 
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Figure 4.5.1 Natural mortality used for assessment of sprat in Sub-divisions 22-32 (average for ages l-3) and cod biomass for ages 2+ and spawning stock bio­mass in Sub-divisions 22-32. 
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Figure 4.5.2 
FISH STOCK SUMMARY 

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

Trends in yield and fishing mortality (F) Trends in spawning stock biomass (SSB) 
and recruitment (R) 
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Figure 4.5.2 cont'd. FISH STOCK SUMMARY 
STOCK: Sprat - Baltic Areas 22 to 32 

08-05-1990 
Long-term yield and spawning stock biomass Short-term yield and spawning stock biomass 
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