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Tab le  3 ;5 .1V IRTUAL  POPULATION ANALYSIS 

HERXiNG I N  BALTIC I1SI;ING AREA 30E 

iATCt1 I N  NUMBERS UIVIT:  n ~ i l l i a n s  
............. 

TOTAL 563  &33  676  761 704 414 5 8 2  323 509 573  680  8 7 7  

1986 1987 1988 1989 





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



 able 3.5 .4  Herring in Sub-divisions 29NE-30E. Tuning analysis 

f40 enplarletary v a r i a t e  (Rean u;rd! 
F l e e t  1 , i l -apnet  , ihas t e r w i n a l  q est imated as t i ie mean 
F l e e t  2 ,batton# t r a w l  , has termina l  4 e s t i n ~ a t e d  as t h e  man  
F l e e t  3 , P e l a g i c  tl.dw1 , ha5 t e ~ m i n a l  estiniated as t h e  mean 
FLLETS COKBINEO 8Y " VARIAt<CE * '  

k g ,  e i s i o n  w e i g i l t ~  
, ,005, ,036, ,100, ,193, .308, .432, ,555, ,670, ,769, ,850, ,911, ,954, ,980, ,994, .999,1.000, 

Oldest age F = 1.00G'aver.age a l  5 younger ages. F l e e t s  coitbii$ed by var iance  of pi .edict ions 
F i s h i n g  n ~ o r t a l i t i e s  

Age, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 68, 89, 

Lag c a t i l i a b i l i t y  est imates  

Age 1 
F l e e t ,  74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84. 85, 86% 87% 88. 89 

SUMNAXY STATISTICS 
F l e e t  , Pred. , S E ( q ) , P a r t i a l , R a i s e d ,  SLOPE , SE ,IIITRCPT, S: 

, 4  , , F , F .  , Slope , , i n t r c o t  
I S %  3-5- 

1 ,-15.48 , 1.345, ,0003 ,1.0344, .000E+00, .000E400,-15.480, ,410 
2 ,-15.11 , 1.744, ,0006 , ,0062, .000E+00, .000E+00,-15.109, ,532 
3 ,-13.65 , 1.822, ,0058 , ,0065, .000E*O0, .000E+00,-13.647, ,556 

Fbar. SIGL(A(iot . )  SlGbA(e~t.) SIGRA(ovrra l l !  Variai lce r a t i o  
.(is;. ,920 1.80 1.80 3.Si6 cont'd. 
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T a b l e  3.5.4 cont'd. 

SUHhARY STATISTICS 
F l e e t  , Prcd. , SE(q),Part ia l ,Raised, SLOPE , SE ,INTRCPi, SE 

. 9 .  . F , F ,  . S l o ~ e  , . I n t i - co t  
- I I I  -9-, 3-*- 

1 ,-10.23 , ,264, .0465 , .1762, .OOOE+OO, .000E*OG, -10.223, .081 
2 ,-10.79 , ,285, .0457 , ,3029, .000E+00. .000E+00,-10.789, '087 
3 - 0 . 3 1  , 4 ,  7 , 2 .002i-O0, .000E-00,-10.307, . i4i 

Fbar SIGNA<int.) SlGHA(ext.) SIGXA(over.al1) Var iance  r a t i o  
,234 . I 79  ,186 ,186 1.073 

Aye 5 
~ l e e t ,  74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89 

SUMMARY STATISTICS 
F l e e t  , Pred. , SE(q),Partial.Raised, SLOPE , SE ,lNTRCPT, SE 

. q .  . F , F ,  , Slope , . I n t r c ~ t  
_ _ _ . I I I  9-9- 

1 ,-10.13 , .212, . 0540 ,  .2221, .00OE*00, .000E+00,-10.125, ,065 
2 ,-10.67 , .345, ,0517 , .2848, .000E+00, .000E+00,-10.667, ,105 
3 ,-10.24 , ,488, . I769 , .3080, .000E+00, .000E+00,-10.235, ,149 

Fbar SIGMA(int.) SIGhlA(ext.) SIGKA(overal1) Var iance r a t i o  
.245 . I69  .947E-01 ,169 .313 

Aye 6 
F l e e t ,  74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89 

SUM8ARY STATISTICS 
F l e e t  , Pred. , SE(q),Par.tial,Raised, SLOFE , SE ,INTRCPT, SE 

. q ,  F . F .  , Slope , , I n t i ' cp t  
> - . - 1 , ,  %-%- 

I ,-10.02 , .294, ,0600 , .2083, . 0 0 0 ~ ~ 0 0 :  .000E~00,-10.020, ,090 
2 .-10.78 , .512, .0461 , ,3409, .000E+00, .000E+00,-10.781, ,156 
3 ,-10.26 ,499, ,1720 , ,2987, .000E+00, .000E+00,-10.261, ,152 

Fbar s l i # ~ ( i i > t . )  5 iGXA(ext.)  SIGMA(overal1) Variarice r a t i o  
,247 ,227 ,150 ,227 ,439 cont'd. 



T a b l e  3 . 5 . 4  cont'd 

Age 7 
~ l e e t ,  74, 75,  76, 77, 78, 79, 80 ,  81, 82,  83, 84,  85 ,  86, 87,  88, 89 

SUMIARY STATISTICS 
F l e e t  , P i e d .  , S E ( q ) , P a r . t i a l , R a i s e d ,  SLOPE , SE ,INTRCPT, SE 

- 9 ,  F , F ,  , S l o p e  , , l i ! t r c p t  
- > ~ 3 p % ~ % ~ ,  3-1- 

1 , -9 .97  , ,166,  ,0632 , ,2352,  .OOOE+OO, .000E+00, -9 .968,  , 0 5 1  
2 ,-10.85 , ,530 ,  , 0429  , ,4342,  .OOOE+OO, . 0 0 0 E ~ 0 0 , - 1 0 . 8 5 2 ,  , 162  
3 ,--10.26 ,478,  , 1734  , ,2728,  . 0 0 0 E ' 0 0 ,  .OOOE+OO,-10.255, , 146  
Fbar S l t ~ ~ ( i n t . )  SIGNA(ent . )  S IGM(ove i . a l 1 )  V a r i a n c e  i-a;ia 
, 2 5 1  ,150 ,119  ,150 ,628 

Age 8 
Flee:, 74,  7 5 ,  76, 77, 78,  79, 80, 81 ,  82, 83,  81 ,  85,  86 ,  87, 88 ,  89 

SUMliA8Y STATISTICS 
F l e c t  , P i e d .  , S E ( q ) , P a r - t i a l , R a i s r d ,  SLOPE , SE ,II;TRCFT, SE 

, 4  @ , F , F a  , S l o p e  , , I n t r r p t  
-,-,-3->-, 3-s- 

1 , -9.96 , ,144,  , 0635  , ,2272,  .OCOE+OO, .OOOEiOO, -9.954, , 043  
2 ;11.07 , ,582 ,  , 0345  , ,2560,  .000E+00, . 00OE4O, -11 .072 ,  , 177  
3 ,-10.18 ,390,  ,1865 , ,3151,  . 000E+00 ,  .000E+00,-10.183,  , 119  
Fbar S l t M ~ ( i i , t . )  S lGMA(ex t . )  S I G M A ( o v e r a i 1 )  V a r i a n c e  r a t i o  
, 2 3 7  , 1 3 1  ,741E-01  , 1 3 1  , 3 1 9  

Age '3 
F l e e t ,  7 4 ,  75, 76, 77, 78,  79. 80 ,  81, 82, 83, 84, 85 ,  86, 87 ,  88, 89 



Table 3.5.4 cont'd. 

. 
SUMNARY STATISTICS 

F l e e t  , Pred. . SE(q),Partial,Raised, SLOPE , SE ,INTRCPT, SE 
- 9  , , F , F ,  , Slope , ,Inti-cpt 

I - . - ,  . .  9-5- 

1 ,-10.06 , '204, ,0579 , ,2134, .000E+OO, .000Eb00,-10.056, ,062 
2 .-11.21 , ,522, ,0301 , ,4440, .OOOE+OO, .000E+00,-11.207, ,155 
3 ,-10.27 .415, ,1712 , ,2550, .OOOE*OO, .000E+00,-10.268, ,126 

Fbar ~ 1 & 4 ~ i i n t . )  SIGH&(ext.)  SlGMA(overal1) Variance ratio 
.239 .I73 ,161 ,173 ,865 



~ ~ b 1 ~  3 . 5 . 5  VIRTUAI.  .'OPULATIOF4 A; IALYSIS From tuning, 

i F Z 2 I N 6  I t 4  THE A R C H I P E L h G O  AND B O T I I N I A N  S E A S  ( B A L T I C  F I S ' i l N G  AREAS 29fiE AN> 3 0 E )  

F i S i l i ~ G  M O R T A L I T Y  C O E F F I C I E N T  I N I T :  Y e a r - l  N A I U R R L  kOR1AI . ITY  C O E F F I C I E N I  - . 2 0  
- -  ~ ~ ....... 
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Table-. 7 VIRTUAL POPULATION ANALYSIS 

HERRING I N  B A L T I C  F I S H I N G  AREA 3 0 E  

F I S H I N G  MORTALITY COEFFICIENT U N I T :  Year-1 NATURAL MORTALITY COEFFICIENT = . 2 0  
--------.....-------------... 



T a b l e  3 . 5 . 8  VIRTUAL POPULATION ANALYSIS 

HERRING I N  BALTIC FISHING AREA 30E 

STOCK S IZE  I N  NUMBERS UNIT:  m i l l i o n s  
---.-................ 
BIOMASS TOTALS UNIT: toones 
--------.-.-.- 
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 

TOTALNO 1 0 8 4 7  1 0 4 1 9  12134  1 0 7 2 8  8 8 4 3  7190  6716  6289  7048  7686  9729  1 0 5 7 4  
SPS NO 5873  6133  6 2 0 1  6200  6 3 3 1  5503  4359  3690  3628  3316  3572  4 1 9 5  
TOT.8IOM 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  1 5 8 9 5 2  



Table 3.5.8 oontld. 

TOTAL NO 8373 8197 6680 10662 
SPS NO 5077 6830 3772 3404 
TOT.8IOM 226622 224180 219663 292238 
SPS 8IOM 163588 174197 158807 169234 
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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 
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.*. s. . . . . .k .~~~. . .s . . . . . . .a%.. .~ .~. . * . . . . . . .~ . .~A.~. .~ ,~ 

Year 1992. F-factor 1.000 and reference F ,1520 ' .* "..........f..ff..f....*.........f.f.."*~.*......,f.ft 
......................................... 

at 1 January1 at spawning time; 
................................................................................................ 
1 1 absolute1 catch in1 catch in1 stock1 stock1 sp.stock1 sp.stock1 sp.stockI sp.stock/ 
1 age1 F1 numbers1 weight1 size1 biomass1 size1 biomass! size; biemass; 
................................................................................................ 
I 11 ,02001 38.5631 462.81 2148.001 257761 ,001 0 i .001 
1 21 ,15001 218.1691 5148.81 1723.811 406811 34.481 01 

8131 31.561 744 1 
i 31 .I6001 163.2211 5386.31 1214.751 400861 692.411 22849: 632.811 20882: 
1 41 .I6001 228.5691 9394.21 1701.091 699141 1326.851 545331 1212.651 498391 
1 51 ,15001 23.1021 1071.91 182.531 84691 158.801 73681 145.351 67441 
1 61 ,14001 55.5491 2888.51 468.051 243381 468.051 243381 429.051 22310: 
1 71 ,13001 11.2741 642.61 101.821 58031 101.821 58031 93.481 53281 
1 81 .I2001 34.7881 2146.41 338.751 209001 338.75; 209001 311.461 192161 
1 91 .1100i 29.4291 1998.21 311.141 211261 311.141 211261 286.501 194531 
1 101 ,10001 12.9761 868.11 150.191 100471 150.191 100471 138.511 92651 
1 ll+1 .09001 21.1201 1717.11 270.341 219781 270.341 219781 249.681 202981 
................................................................................................ 
1 Total 1 836.7591 31724.81 8610.461 2891241 3852.821 1897601 3531.031 1740851 
................................................................................................ 



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

sub-division 
year 

30 3 1 



Table 3.6.1 SUM OF PRODUCTS CHECK 

HERRING I N  THE BOTHNIAN BAY ( F I S H I N G  AREA 
CATEGORY: TOTAL 

CATCH I N  NUMBERS U N I T :  m i l l ions  
----------...-.. 

1973 1974 1975 1976 

TOTAL 92 168 142 219 

1985 1986 1987 1988 

TOTAL 276 224 203 211 

31, EASTERN PART]  



~ ~ b l ~  3 . 6 . 2  SUM OF PRODUCTS CHECK 

HERRING I N  THE BOTHNIAN BAY ( F I S H I N G  AREA 3 1 ,  EASTERN PART) 
CATEGORY: TOTAL 

HEAN WEIGHT AT AGE I N  THE CATCH UNIT:  gram 



Table 3.6 .3  

H e r r i n g  Botobay VPA Tuning-module, 8al t i : -Pelagic WG, 
103 
Trapnet  
1974, 1989 
1.1 

Iri 
1,10 
1022, 7.3, 8.8, 
2004, 3.2, 16.2, 
2232, 15.7, 5.2, 
2245, 3.4, 45.9, 
2821, 4.0, 3.7, 
6419, 5.0, 5.9, 
7510, 43.3, 39.1, 
6957, 14.4, 41.1, 
7196, 0.0, 4.6, 
5573, 20.7, 10.0, 
5071, 36.9, 62.6, 
3122, 1.4, 28.3, 
2663, 7.0, 10.0, 
2546, 12.7, 26.4, 
2378, 7.0, 28.3, 
1719, 6.6, 4.1, 
P e l a o i c  t r a w l  
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Table 5.6.4 cont'a. 

SUUNARY STATISTICS 
F l e e t  , Pred. , SE(q) ,Par t ia l ,Ra ised,  SLOPE , SE ,INTRCPT, SE 

. q ,  , F , F ,  I Slope , , I n t ~ i p t  

Fbar SIGM/\( int . )  SIGMA(ext.) SIGMA(overal1) Variance r a t i o  
. I 0 4  ,361 ,239 ,361 ,337 

Age 5 
F l e e t ,  74, 75. 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88. 89 

SUXSARY STATISTICS 
F l e e t  , Pred. , SE(q) ,Par t ia l ,Ra ised,  SLOPE , SE ,INTRCPT, SE 

, F , F  , , Slam , 

SUINARY STATISTICS 
F l e e t  , Fred. , SE(q) ,Par t ia l ,Ra ised,  SLOPE , SE ,IbTRCPl, SE 

r q  . , F , F .  , Slope , 



Table 3.6.4 cont~d. 

Age 7 
F i e e t ,  74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89 

SUMhALY STATISTICS 
F i e e t  , P i m d .  , SE(q l ,Par . t ia l ,Ra ised,  SLOPE , SE ,IMTRCPT, SE 

. q  , , F S F x  , Slu;,e , , I n t - c p t  
ps-%p.-<-s 

- 
1 , -9.11  , ,215, ,0146 , ,2717, .OOOE4O, .000E+00, -9 . i08 ,  ,066 
2 , -9.89 , ,495, ,0870 , ,1508, .000Ed00, .000€+00, -9.892, .!51 
3 , -10.59 1.094, ,0220 , ,0734, ,000Eb00, .000E+00,-10,595, ,534 

Fbai. ~ i t M h ( i n t . 1  SIGItA(ext.1 SIGMA(overa11) Var iance r a t i o  
,238 ,194 ,212 ,212 1 . i 9 3  

Age 8 
F l e e t ,  74, i 5 ,  76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89 

SUMlARY STATISTICS 
F l e c t  , Prmd. , SE(q),Par. t ia l ,Raiscd, SLOPE , SE ,INTRC?T, SE 

, q ,  , F , F  , , Slope , , I n t i - c p t  
-.-2-3-3ps 2-3- 

1 , -9.12 , ,448. ,0145 , ,2176, ,000E400, .000E+00, -9.116, ,136 
2 ,-10.15 , ,679, ,0674 , ,0963. .000E100, .000E100.-10.146, ,207 
3 ,-10.95 , 1.480, ,0154 , ,0770, .003E*00, .000E+00,-10.952, ,451 
Fbar SIGMA(int . )  SIGMA(cxt.) S iGMA(0vcra i I )  Va i ia r ice  r a t i o  
,162 ,362 ,289 ,362 ,637 

Age 9 
f leet, 74, 75, '76, 77, 78, 79, 80, 81, 82, 83, $4, 85, 86, 87, 88, 89 



SUMMARY STATISTICS 
F l e e t  , Pr-ed. , SE(q),Part ia l ,Raised, SLOPE , SE ,INTRCPT, SE 

, 4  1 , F , F .  , Slope , I n t l c p t  
, 9 , - . - 1  >-%- 

1 , -9.02 , .279, ,0160 , .1600, .000~*00:  .000E+00, -9.018, ,085 
2 ,-10.09 , ,576, ,0715 , .0715, .OOOE+OO, .000E+OO,-10.088, ,176 
3 ,-10.82 , 1.145, ,0176 , ,0881, .000E+00, .000E+00,-10.818, ,349 
Fbar SiG1EA(int.) SIGMA(ext.) SIGflA(over.aii) Variarlce r a t i o  
.134 .246 ,228 ,246 ,862 



Table  3 . 6 . 5  V I R T U A L  P O P U L A T I O N  A N A L Y S I S  From tuning. 

i ! i iR i< I i<G In THE B O T H N I A N  Bh'f ( F I S H I f 4 G  AREA 3 1 ,  EASTERN P A R T )  

F i S H I i i G  b 0 8 T A L l l Y  C O E F F I C i E i l T  U N I T :  Y e a r - l  q A T U R A L  M 0 4 T A L I l Y  C O E F F I C I E N T  = .15 



Table 3 . 6 . 6  

T i t l e  : HERRING I N  THE BOTXNI I IN  8hY (FISHIRG AREA 31. LRETLRI: PART) 
A t  18.27.22 24 APRIL 1990 
fro& 74 t o  89 on ages 1 to 10 
wit;, Teroinal F o f  ,100  an agc 3 and i e r n i n a l  5 o f  ,700 

I n i t i a l  rum: o f  squared residuals was 77.976 and 
f ina l  sun of squared r e r i d u a l r  i s  27.820 a f te r  117 icerat ions 

Matr ix  o f  Residuals 



Table 3 . 6 . 7  V iR iUAL  POPULATION ANALYSIS 

HERRING I N  THE GOTHNIAH BAY (FISHING AREA 31, EASiERN PART) 

FISHING MORlALITY COEFFICIENT UNIT:  Y e a r - 1  NATURAL MORTALITY COEFFICIENT = . 1 5  
--.-.-.-.-.-...-------.-..... 



~ ~ j , l ~  3 . 6 . 8  VIRTUAL POPULATION ANALYSIS 

HERRING I N  THE BOTHNIAN BAY (FISHING AREA 31. EASTERN PART) 

STOCK SI2E I N  NUMBERS UNIT; nillions 
..................... 
BIOMASS TOTALS UNIT: tonne3 
.............. 
ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNlliG STOCK ARE GIVEN FOR 1 JANUARY; TtlE 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 R BEFORE SPAWNING: ,400 

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

TOTALNO 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.8IOM 92183 92288 98417 93280 89253 74953 72130 68278 69279 72407 78391 73141 
SPSBIOR 68903 73985 72435 68717 75130 62130 51715 48194 55526 49564 47268 53817 

TOTAL NO 1883 1712 1400 1567 
SPS NO 1311  1141 980 820 
TOT.BIOR 63067 62522 54390 53721 
SPS 8IOM 51049 49947 44719 39880 
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Table HERRING in Sub-division 31E. Catch and 
spawning stock options in thousand tonnes. 

F Catch 1991 SSB 1992 



Table 3.6.12 

16.31.20 25 APRIL 1990 
HERRING 31E 

D e t a i l e d  prediction ........................................................ 
' Year 1990. F- factor  1.000 and reference F ,0960 ' ........................................................ 

a t  1 January; a t  spawning t ime: +....+.........+. ............................................................................ ..+ 

1 1 absolute:  catch i n1  catch i n !  stock1 stock1 sp.stock1 sp.stock1 sp.stock1 sp.stock; 
1 age: F I  numbers: weight !  s i z e !  biomass! s ine !  biomass! s i ze !  biomass! 

+....+.. 

I Tota l  
+ - - - - - - - 

............ '...'.../'1..."........tt.*I.........f.I... 

' Year 1991. F - fac to r  1.000 and reference F ,6960 ' .. ' . . . . . . . . . . . . L ' . . t I . . . . . . . . L t . t . . * . l . . ~ ~ . . . .  

+-_--+.....____+___---...+.....~~~-+. 

1 1 a b s o l ~ t e ;  catch in1 catch i n :  
1 age1 F I  numbers: weight ;  
+----+------.-.+.....----+--------.+. 
1 1: .02001 9.4171 129.951 
1 21 .08001 30.8701 725.461 
: 31 . lo001 32.7601 1113.83: 
1 41 .lo001 7.1661 302.421 
1 51 .lo001 9.9921 469.611 
1 61 .1000: 5.5821 282.431 
1 71 ,09001 4.1131 219.211 
1 81 .08001 6.746: 389.251 
1 91 .07001 7.3391 479.231 
1 1 0 1  ,06001 1.2601 76.451 
1 11+1 .05001 4.0341 284.411 
*--..+..______.+........~+~~~~~~~~~+. 

1 Tota l  1 119.2781 4472.261 

. - - - -. -. . , 
stack:  
s i ze :  

......... 

a t  1 January: a t  spawning time1 
----*----+----.....+.--------+-----....+~~~~~~~~~+ 

stock1 sp.stock1 sp.stock1 sp.stock1 sp.stock1 
biomass1 s ize1 biomass! s i ze :  biomass1 

................................................................................................ 

c o n t ' d .  





Table 3 .7 .1  SUll OF PRODdCTS CHECK 

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

CATCH I N  NUMBERS UNIT: m i l l i o n s  

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

1982 1983 1984 1985 1986 1987 1988 1989 

TOTAL 1493 1820 1808 2049 1842 1441 1796 1432 



T a b l e  3.7.2 SUM OF PRODUCTS CHECK 

HFRRING I N  THE GULF OF FINLAND (FISHI f lG AREA 321 
CATEGORY: TOTAL 

WEAN UEIGHl  AT AGE I N  TiiE CATCH UNIT :  gram 
. ......... .... ~ 
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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.1 

Sub-division 
Year and Total 
Country catch 22 23 24 25 26 27 28 29 30 31 32 

8 3 - 8  - 
Denmark 2,593 2.456 - - 137 . . . 
Finland 2.817 - .  21 1,776 4 - 1,016 
German Dem. Rep. 1,307 4 - 1,303 . . . 
Germany. Ted.Rep. 1,125 1.123 - 2 . . - 
poland- 32,003 - - 90 15,398 16,515 - . . .  
Sweden 3,453 - - 242 481 727 46 1,957 - - .  
USSR 44.888 . - - 25.602 - 11.824 5.693 - - 1.769 

Total 88,186 3,583 - 1,637 16,016 42,844 46 13,802 7,855 3 - 2,785 

1P88 
Denmark 1,972 6 - 983 983 . . .  . 
Finland 3,025 . . - 1,979 6 - 1,040 
German  en. Rep. 1.234 - - 1,234 - - -  
Germany, Fed.Rep. 330 330 - . . - 
Poland 22,236 - - 284 10.648 11.304 - . . . .  
Sweden 7,345 - - 439 791 616 2,194 3,305 . . .  
USSR 44,181 . . - 23,205 - 13,368 4.330 - - 3.278 

Total 80,323 336 - 2,940 12,422 35,125 2,194 16,673 6,309 6 - 4,318 

m 9 '  
Denmark 5,239 735 - - 4,504 . . . . 
Finland 2,754 . . 2 1,690 34 - 1.028 
German Den. 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 

:preliminary data. 
Denmark Sub-division 25 includes catches in Sub-division 24 



Table 4 . 2 . 1  SUM OF PRODUCTS CHECK 

SPRAT I N  FISHING AREAS 22 TO 25 
CATEGORY: TOTAL 

CATCH I N  NUMBERS UNIT: m i l l i o n s  
--.-.--......... 

1970 1971 1972 1973 1974 1975 1976 1377 1978 1979 1980 1981 

TOTAL 590 684 1042 1233 1782 1498 2267 3536 1524 1295 863 1138 

1982 1983 1984 1985 1986 1987 1988 1989 

TOTAL 965 1137 759 1072 1593 1332 1157 1351 



T a b l e  4 . 2 - 2  SUM OF PRODUCTS CHECK 

SPRAT I N  F I S H I N G  AREAS 22 TO 25 
CATEGORY: TOTAL 

MEAN WEIGHT AT AGE I N  THE CATCH U N I T :  w a n  
............................... 



Table 4 ?a VIRTUAL POPULATTON ANALYSIS 

SPRAT I N  FISHING AREAS 2 6  AND 28 

CAlCH IF: NUMBERS UNIT:  m i l l i o n s  

TOTAL 7011  7fiO1 9038 8023  9597  6278  5277  7 4 1 1  6 4 6 5  2774 2155  2 0 1 9  

TOTAL 2132  I 2 8 0  2942  3735 3453  4328  4413  3 9 0 6  



T a b l e  4.3.2 SUM OF l'R0DlJCTS CHECK 

SPVAT I N  F l S l i l N G  AREAS 26 AND 2 8  
C A i F h O R Y :  TOrAL. 

MEAd #i!lGIIT A1 AGE I N  THE CATCH UNIT:  ol-am 



Table 4.3.3 VIRTUAL POPULATION ANALYSIS 

SPRAT I N  FISHING AREAS 26 AND 28 

MEAN WEIGHT AT AGE OF THE STOCK UNIT: gram 



T a b l e  4 . 3 . 4  SUh OF PRODUCTS CHECK 

SPPAT I N  F I S H I N G  AREAS 26 AVD 28 
CATEGORY: T O T A L  

CATCH WEIGHT AND SOP CHECK 

SUM OF PRODUCTS UNIT: tannes 
N O M I N A L  CATCH U N I T :  tonncs 

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

A )  SOP 87317 96892 113914 90218 104785 75437 58482 79836 75230 30691 25078 17365 
8)NOMIN. 0 0 0 0 0 0 0 0 0 0 25529 17770 
(am) :; 0 o 0 0 o o 0 o 0 0 10.2 ,102 



T a b l e  4 . 3 . 5  VIRTUAL POPULATION ANALYSIS 

SPRAT I N  F I S H I N G  AREAS 26 AND 2 8  

NATURAL MORTALITY COEFFICIENT U N I T :  Year-1 



Table 4.3.6 

B A L T I C  SPRAT 26 AN0 28 .  T U N I N G  D A T A :  A C O l l S T I C  SURVEY 
101 
USSR DATA 
1983,1983 





SUMMARY STATISTICS 
F l e e t  , Pred. , SE(q),Part ia l ,Raised, SLOPE , SE ,INTRCPT, SE 

, 9  , I F , F .  Slope , , I n t r c p t  
-3-%-,-.-, 2-3- 

1 -.78 .155, ,4561 ,1779, .000~+00:  .00OE+00, -.785, ,055 
~b;r ~ l b M ~ ( i n t . )  ~ i b h l ~ ( e x t . )  SIGfiA(overal1) Var iance r a t i o  
,178 ,155 0.000 . I55  0.000 

Age 3 
F l e e t ,  83, 84, 85, 86, 87, 88, 89 

p,p.Lp,d-,-%p 

1 , -.72, -.84, -.86, -1.00, -.84, -.72, -.82 

SUMMARY STATISTICS 
F l e e t  , Pred. , SE(q),Part ia l ,Raised, SLOPE , SE ,INTRCPI, SE 

, 4 .  , F , F .  , Slope , , I n t r c p t  
-,-,-%-Sp9 5-9- 

1 , -.83 ,101, ,4373 , ,0598, .000E+00, .000E+00, -.827, ,036 
Fbar s i t ~ ~ ( i n t . )  SIGflA(ext.) SIGMA(overal1) V a r i a n c e r a t i o  
,060 . l o 1  0.000 ,101 0.000 

Age 4 
F l e e t ,  83, 84, 85, 86, 87, 88, 89 

_ _ 3 p > I I p 3 L -  

1 , .40, -1.57, -.59, 7 -1.27, -.91, -.77 

SUMMARY STATISTICS 
F l e e t  , Pred. , SE(q),Part ia l ,Raised, SLOPE , SE ,INTRCPT, SE 

. q .  5 F , F  , . Slope , , I n t r c p t  
- I - , I I  *-.- 

1 , -.78 , ,665, ,4588 , .1228, .000E+00, .000E+00, -.779, ,235 
Fbar SIGMA(int.) SIGMA(ext.) SIGfiA(overal1) Var iance r a t i o  
,123 ,665 0.000 ,665 0.000 

Age 5 
F l e e t ,  83, 84, 85, 86, 87, 88, 89 



SUMMPiRY SIATl$TSIICSz 
F l e e t  , Pred. , SE(q3,Par t i l l , ,Ra i red,  SLOPE , SE ,INlRCPT, SE 

4 -  v F , F ,  Sl'opr , , I n t r c p t  
I ^ L .  ,-,- 

1 ,. -1..03 .509,  .357.2 , .I372,. .OUOE+OO', .O~OF*OO,. -1.029, ,180  
Fbar s 1 t ~ A ~ i n t . ~  SIGRA(ex.t.) SI.GNC(overal1) Variance r a t i o  
.I37 ,509 8:OOO. ..509' 0.000 

Age 6 
F l e e t ,  83, 84 ,  85 ,  86, 87 ,  88, 89 

SUMMARY STATISTICS 
F l e e t  , Pred. , SE(q) ,Par t ia l ,Ra ised,  SLOPE , SE ,INTRCPT, SE 

s q  s , F , F ,  I Slope . , I n t r c p t  
- 3 s - I  5-3- 

1 , -1 .32  .924, .2673 , .0451, .000E+00, .000E+00, -1 .319 ,  .327 
Fbar s ~ t ~ ~ ( i n t . )  SIGMA(ext.) SIGMA(overal1) Variance r a t i o  
,045 ,924 0.000 ,924 0 .000  



T a b l e  4 . 3 . 8  VIRTUAL POPULATION ANALYSIS From tuning. 

SPRAT I N  FISHING AREAS 26 AND 28 

FISHING MORTALITY COEFFlCIENT UNIT:  Year-1 VARIABLE NATURAL MORTALITY COEFFIClENT 

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



Tab le  4 .3 .9  VIRTUAL POPULATION ANALYSIS From tuning. 

SPRAT I N  FISHING AREAS 26 AND 28 

STOCK SIZE I N  NUMBERS UNIT: m i l l i o n s  

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: ,500 

PROPORTlON OF ANNUAL M BEFORE SPAWNING: .500 

TOTALNO 47385 27589 19347 13304 30172 25511 83744 93052 76106 54212 88957 59754 
SPS NO 17069 12617 6243 4159 3085 7606 7801 26433 36294 33678 25338 38018 
TOT.BIOM 507502 356234 211605 147029 211655 223088 451402 617652 784638 599753 713127 665567 
SPSBIOM 229135 179660 94555 59747 37102 83264 102867 260475 409976 408050 343826 439846 

TOTAL NO 89584 
SPS NO 29596 
10T.8101 779510 
SPS BIOM 431736 



T a b l e  4.3.10 

T i t l e  I SPRAT IN  FISHING AREAS 26 AND 28 
At 12.47.59 27 APRIL 1990 
from 77 t o  89 on ages 1 t o  7 
w i t h  l e r a i n a l  F o f  . I00 on age 3 and ~ s r n i n a l  s o f  1.600 

I n i t i a l  rum of squared r e s i d u a l s  was 81.094 and 
f i n a l  sun o f  squared r e r i d u a l s  i s  19.212 a f t e r  72 i t e r a t i o n s  

M a t r i x  o f  Residual* 

Yearr 77/78 78/79 
Ages 
1/ 2 .472 ,108 
2/ 3 ,255 ,454 
3/ 4 -.434 -.242 
4 1  5 -.221 -.052 
5/ 6 -.I55 ,336 
61  7 1.147 -.a26 

UTS .010 ,010 

Years 79/80 80181 81/82 82/83 83/84 84/85 85/86 86/87 87/88 88/89 
A"".. WTS 

.no2 .no1 .on1 ,000 .no0 -.no1 ,000 ,000 ,000 ,000 2.627 

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

F i s h i n g  n o r t a l i t i e s  (F) 

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



T a b l e 4 . 3 . 1 1  VIRTUAL POPULATION ANALYSIS 

SPRAT I N  F I S H I N G  AREAS 2 6  AND 2 8  

F I S H I N G  MORTALITY COEFFICIENT U N I T :  Y e a r - 1  VARIABLE NATURAL MORTALITY COEFFICIENT 

1 9 7 7  1 9 7 8  1 9 7 9  1 9 8 0  1 9 8 1  1 9 8 2  1 9 8 3  1 9 8 4  1 9 8 5  1 9 8 6  1 9 8 7  1 9 8 8  



T a b l e  4 . 3 . 1 2  VIRTUAL POPULATION ANALYSIS 

SPRAT I N  FISHING AREAS 2 6  AND 2 8  

5 l K K  S IZE  I N  NUMBERS UNIT: m i l l i o n s  

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 
USFD: PROPORTION OF ANNUAL F BEFORE SPAWNING: ,500 

PROPORTION OF ANNUAL M BEFORE SPAWNING: ,500 

TOTALNO 42562  23829  1 6 2 4 9  1 1 0 6 0  23274 22310 63789  58430  5 0 3 6 1  37648  6 0 9 9 1  43009  
SPS NO 1 5 5 7 1  1 0 7 0 7  4764  3138  2316  5497  6420  19905  22250  20570  1 5 8 8 9  24619  
TOT.810M 460498 310928  1 7 3 7 6 1  1 1 9 9 7 1  162516  1 8 6 1 2 1  350204  423362  518198  399089  477427 456217 
S P S 8 I O M  206566  152866  71952  44372  27027  59857  8 2 5 6 1  196855  255823  248697  210839  279243  

TOTAL NO 69064 
SPS NO 19545  
TOT.8ION 557812  
SPS 810M 277044  



Table Rnesutls from the USSR young sprat lt=ol surveys 

Year 
class 

Relative abundance Mean weight of Relative abundance Mean weight of 
of young sprat ac- Young sprat on of young sprat ac- young sprat on 
cording to pelagic pelagic trawl cording to  Isaacs- Isaacs-Kid 
trawl survey catches, 9 Kid trawl survey, trawl eatches.g 

(ptrawll l W 1 1  (ikidl (WZI 

0.90 3.50 1.0 1.70 
0.36 2.90 0.26 2.00 
2.64 3.20 1.42 2.50 
4.56 2.90 3.54 1.30 
0.80 2.30 1.20 1.70 
0.10 1.10 0.26 1.70 
9.22 2.50 2.23 1.20 
0.01 2.60 2.08 0.43 
12.30 3.20 0.36 2.00 
7.20 3.00 1.73 2.80 



T a b l e  4 . 3 . 1 4  S p r a t  i n  S u b - d i v i s i o n s  26  and 28 .  R e s u l t s  of RCRTINXZ a n a l y s i s .  

Data f o r  4 surveys  over 10 years  
REGRESSION TYPE = C 
TAPERED TIME WElGHTING APPLIFD 
POWER = 3 OVER 20 YEAR;.. 
PRIOR WEIGHTING NOT APPLIED 
FINAL ESTIMATES SHRUNK TOWARDS MEAN 
ESTIMATES WITH S.E.'S GREATER THAN THAT OF MEAN INCLUDED 
MINIMUM S.E. FOR ANY SURVEY TAKEN AS .20 
MlNIMUH OF 5 POINTS USED FOR REGRESSION 

Yearc lass  = 1986 

Survey/ Index Slope I n t e r -  Rsquare No. P r e d i c t e d  Sigma Standard 
s e r i e s  va l ue  ?Po+ Ptc "a,,,- E""".. ~ ~~ ~ ..-. . -- L,  , ", 
p t r aw l  6.8276 ,565 7.315 .7467 6 11.1705 ,42990 ,57789 
w l  3.2581 2.417 1.956 ,4557 6 9.8303 .a0673 .a7225 
i k i d  3.1485 1.002 7.507 ,5343 6 10.6617 ,68920 ,79966 
w2 2.5649 8.813 -16.047 ,1319 6 6.5591 1.89346 2.55898 

MEAN 9.8203 ,65881 ,65881 

Yearc lass  = 1987 

Survey/ Index Slope I n t e r -  Rsquare No. P r e d i c t e d  Sigma Standard 
Se r i es  Value cep t  P ~ s  Value E r r o r  
p t r aw l  ,6931 ,490 7.582 ,7758 7 7.9218 ,39176 .60176 
w l  3.2958 2.904 ,482 ,3824 7 10.0536 ,92616 ,99261 
i k i d  3.0819 ,976 7.553 ,5945 7 10.5599 ,60186 ,66998 
w2 1.6677 """ -860.459 .0001 7 L A " s " "  78.00494186.35825 

MEAN 9.9262 ,66336 ,66336 

Yearclass = 1988 

Survey/ Index Slope I n t e r -  Rsquare No. P red i c t ed  Sigma Standard 
Se r i es  Value cep t  P t s  Value Errot- 
p t r aw l  7.1156 ,434 7.874 ,8797 8 10.9635 ,33501 ,39900 
wl 3.4965 5.753 -8.999 . I796 8 11.1147 1.93688 2.12513 
i k i d  1.5261 2.741 2.819 . I292 8 7.0013 2.35272 2.71682 
w2 3.0445 2.819 2.049 ,3704 8 10.6321 1.18147 1.29152 

MEAN 9.7223 ,83593 ,83593 

Weight 

Weight 

Weight 



Table 4.3.14 cont'd. 

Yearclass = 1989 

Survey/ Index Slope I n t e r -  Rsquare No. P r e d i c t e d  Sigma Standard Weight 
S e r i e s  Value cept  P t s  Value E r r o r  
Ptrarrl 6.5806 ,589 7.307 .a138 9 11.1814 .59081 ,65522 .66734 
wl 3.4340 7.468 -14.483 ,2156 9 11.1610 2.35588 2.52203 .04504 
i k i d  2.9069 ""'. 58.046 .a045 9 .0283 18.44702 19.88294 .00072 
w2 3.3673 4.221 -1.621 .3347 9 12.5919 1.74156 2.01724 .a7041 

MEAN 10.0060 1.15038 1.15038 .21649 

Yearclass Weighted I n t e r n a l  External  V i r t u a l  Ext.SE/ 
Average Standard Standard Population 1nt.SE 
P r e d i c t i o n  Error E r r o r  Analysis 





4.3.15 

E f f e c t s  o f  d i f f e r e n t  levels  o f  f i s h i n g  m o r t a l i t y  on 
catch ,  stock biomass and spawning stock biomass. 

SPRliT I N  SUB-DIVISIONS 26 AND 28 

.................................................................. >-----..----+---------------.-.+ 

Year 1990 Year 1991 : Year 1992 ; 
.................................................................................................. 

; fac- ;  r e f . ;  stock: sp .s tock l  : f a c - i  r e f . :  s t a c k ;  e p . s t m k :  i s t o c k ;  sp.steck: 
I t o r ;  F l  bioniassl biomass; catcbl tor:  F i  bAoassi bidmass; catch:  biomass: biomass! 



Table 4.3.17 

SPRAT IN SUB-DIVISIONS 26 AND 28 

..~~~~.~~.~~.~~.~~.~..~..~....~..*.~*.~.., .............. 
^ Year 1990. F-factor ,929 and reference F .I202 ^ ....................................................... " 

Run depending on a TAC value 
*....***.* .. ~.....~.~..~.s..""~~.~..~..~.~~*~~.~~.~~~... 

&...... ................................. + 

at 1 January; at spawning time1 
+ .......................................................................................... ....+ 

1 1 absolute1 catch in: catch in1 stock: stock1 sp.stock1 sp.stock1 sp.stock1 sp.stock1 
I age: F1 numbers1 weight1 size1 biomass: sire! biomass; s i z e :  biomass; 
+....+ ..................................................................... &.........&.........* 

1 Total 
+ ....... 

Year 1991. F-factor 1.000 and reference F ,1294 ' ........................................................ 



IOLZZ' 
IOLZZ' 
IOLSI' 
IObOZ' 
/OTZI' 
80760' 
IOPLO' 
IE9PO' 

-+......... 

Ii ; a)n losqe 



Table 4 . 4 . 1  VIRTUAL POPULATION ANALYSIS 

SPRAT I N  FISHING AREAS 27, 29-32 

CATCH I N  NUMBERS UNIT: m i l l i o n s  

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

1982 1983 1984 1985 1986 1987 1988 1989 

TOTAL 822 625 759 833 725 756 854 994 



T a b l e  4 . 4 . 2  SUM OF PRODUCTS CHECK 

SPRAT I N  FISHING AREAS 27, 29-32 
CATEGORY: TOTAL 

MEAN WEIGHT AT AGE I N  THE CATCH UNIT, gram 



Table 4 ' 5 ' 1  SUN OF PROGUCTS CHECK 

SPVhT I N  FISHING AREAS 2% TO S2 
C O T t 6 0 H Y :  T O l ' A I ~  

CAT1:tI I N  NUMBE!tS U N I T :  m i l l i o n s  
~ .~ . .  ~~ 



T a b l e  4.5.2 VIRTUAL POPliLATlON ANALYSIS 

SPRAT I N  FISHING AREAS 22 TO 32 

MEAN WEIGHT AT AGE OF THE STOCK UNIT:  gram 
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T a b l e  4 . 5 . 5  VIRTUAL POPULATION ANALYSIS from tuning. 

SPRAT I N  F I S H I N G  AREAS 2 2  TO 3 2  

F I S H I N G  MORTALITY COEFFICIENT U N I T :  Year-1 VARIABLE NATURAL MORTALITY COEFFICIENT 



Table 1 . 5 . 6  

: SPRhT IN FISHING AREAS 22 TO 32 

+ram 741 to 89 on ages 1 t o  7 
e i t h  Terminal F o f  ,085 on age 3 and Terminal S o f  1.300 

I n i t i a l  rum of squared residuals war 37.598 and 
f i n a l  run o f  squared residuals i s  11.563 a f t e r  89 i t e r a t i o n s  

Xatr ix  o f  Rosidualr 

Years 74/75 75/76 76/77 77/78 78/79 

,000 ,000 ,000 ,000 ,000 

Y i B  .a01 ,001 .001 ,001 .001 

Yearr 79/80 80181 81/82 82/83 83/84 84/85 85/86 86/87 87/88 88/89 



T a b 1 2  4.5.7 VIRTUAL POPULATION ANALYSIS From separable VPA. 

SPRAT I N  F I S H I N G  AREAS 2 2  TO 3 2  

F I S H I N G  MORTALITY COEFFICIENT U N I T :  Y e a r - 1  . VARIABLE NATURAL MORTALITY C O E F F l C l E N l  



Table .5.8 VIRTUAL POPULATION ANALYSIS i t 0 ,  separable VP.4 

SPRAT IN  FISHING AREAS 22 TO 32 

STOCK SIZE IN  NUM8ERS UNIT: m i l l i o n s  

BIOMASS TOTALS UNIT: tonnes 

4.. VALJES. EXCEPl ln0SE REFERRlhG 10 ToE SPAhhlhG STOCK ARE GlvEh FOR 1 JAIJARI; TnE SPPYNlhG 
STOCI( 08lA REF-ECT TnE SrOCd S l l r l l l O N  A l  SPAmhlhG TLUL. "nERE8I TllE FOLLO-lhG VR..ES A?€ 
JSEO: PROPORllON OF AhhUAL F BEFORE SPAhIIING: ,400 

PROPORTlOh OF ANN-AL M BEFORE SPALNINGI ,400 

TOTALNO 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 
T07.810M 1179293 802147 904021 827698 580354 375006 267437 322378 343799 706135 811263 869425 
SF'S BlOM 630539 508629 319716 430116 357701 200515 125386 96437 135923 175087 370083 485072 

TOTAL NO 64387 91661 72853 194117 
SF'S NO 39690 35094 47507 41793 
TOT.8IOM 820716 1034107 630961 2164283 
SPS 8IOM 555340 512794 464833 645183 







Table 4.5.11 Sprat in Sub-divisions 22-32. Detailed prediction. -. - 
SPRAT I N  TOTAL BALTIC 

........................................................ 
Year 1990. F- factor  1.000 and re fe rence  F ,1070 ' ........................................................ 

......................................... 

a t  1 January; a t  spawning tine_: 
+ ............................................................................................ ..+ 

1 1 absolute1 catch i n1  catch i n 1  stock1 s tock:  sp.stock1 sp.stock: sp.stack1 sp.s tock;  
1 age1 F1 numbers1 weight1 s i ze :  biomass1 s ize1 biomass: s i z e ;  biomass1 
....................................................... ....................................... & 

..................................................... .......................................... + 

1 Tota l  1 6602.891 81918.81 1325431 15082531 63934.3: 892149; 55276.8; 770377; 
..................................................... ..+.........+.........*.........+......... + 

........................................................ 
' Year 1991. F- fac tor  1.000 and reference F .I070 ' ........................................................ 

+ ....................................... + 

a t  1 January! a t  spawning t ime;  
+----+--------- t-- .. ........................................................................... 
1 1 absolute! catch i n1  catch i n1  stock1 s tock:  sp.stock: sp.stock: sp.stack1 sp.s tock:  
/ age: F1 numbers: weight!  s ize1 biomass; s ize1 biomass; s i z e ;  biomass; 
+....+.........+.. ............................................................................. + 

.................................... ........................................................... + 

1 Tota l  1 7660.101 98726.81 1226071 15439291 82831.61 11671401 71612.91 1007837; 
+..............I ............................................................................. ..+ 





Table Sprat 1987-1989 average of catch i n  number 
and mean weight a t  age .  

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

Age 
N W N W N W N 

SUM 1258.3 4216.0 868.7 6,343.0 

Sub-div. sub-div.  Sub-div. 
22-25 26+28 27-29+32 Total  catch N:R 

Age SQC 90 SQC 91 SQC 90 SQC 91 SQC 90 SQC 91 1990 1991 

1 574 279 4,767 2,313 1,994 683 828 401 
2 3.793 3,793 22,559 22,559 2,942 2.942 2.529 2,528 
3 659 5,702 2,117 18,331 460 3,094 241 2,090 
4 6,942 045 14,424 1,964 2,391 326 1,616 220 
5 1.667 6,685 3,621 14,519 765 3.070 384 1.540 
6 2,085 1,083 3.035 1.577 928 492 381 103 
7 960 910 2,398 2,272 1,286 1,218 272 258 
8 516 613 1,984 2.354 3,813 4.525 362 420 

Total  17,195 54,906 13,994 86,095 

Predicted SfQtlb5 s!m catches  for 1990 and 1991 dis tr ibuted  i n  sub- 
areas according t o  ca tches  and mean weights  (1987-1989). 
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Herring -Yearclass - Sub-div. 22 

1 2 1 " ' . " ' . . '  
8 0  82 84 86 88 

Year 
Figure 3.1.1 a)  Length at age 1 (L1) and 2 (L2) in herring year 

classes 1981-1988. estimated by back calculations 
blSurface water temperature in the 3 quarter in 

1982-1988. 



Figure 3.1.2 Correlation between L1 and surface 

Water temperature in the third 

quarter in corresponding year. 

14 16 18 20 
Temp 'C 
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Figure 3 . 1 . 3  cont'd. 

ub-d - 
.*- 24 
0- 25 

.I- 26 

a- 27 

4- 28 

* 29s 
- 



Fiqure 3.2.5 Herring Sub-divisions 22-24. 9 Prediction of age 1 in numbers 1x10 I 
versus VPA for the year classes 1984 to 
1989. 
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Figure 3 . 3 . 1  



Figure 3.3.2 Comparison of combined and "small area" assessments 
of herring in Sub-divisions 25-29, 32 and the 
Gulf of Riga. 
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Figure 3 . 3 . 3  FISH S T O C K  SUMMARY 
STOCK:  Herring - Areas 25-29 plus Gulf of  Riga 

07-05-1990 

Trends i n  y i e l d  and f i s h i n g  m o r t a l i t y  IF) Trends i n  spawning s tock  biomass ISSB) 
and r e c r u i t m e n t  IR) 
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Fiqurf 3 . 3 . 3  cont'd F I S H  STOCK SUMMARY 
STOCK: H e r r i n g  - Areas 25-29 plus Gulf of R i g a  

07-05-1990 

Long-term y i e l d  and spawning stock biomass Short-term y i e l d  and spawning stock biomass 











riqure 3.5.1 

FISH STOCK SUMMARY 
STOCK: Herring - 30E 

08-05-1990 

Trends i n  y i e l d  and f i s h i n g  m o r t a l i t y  (F) 
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Fiqure 3 . 5 . 1  cont'd. 
FISH STOCK SUMMARY 
STOCK: Herring - 30E 

08-05-1990 

Long-term y i e l d  and spawning s tock  biomass Short- term y i e l d  and spawning s tock  biomass 
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FISH STOCK SUMMARY 
STOCK: Herring - 31E 

07-05-1990 

Trends i n  y i e l d  and f l s h i n g  m o r t a l i t y  (Fl Trends i n  spawning s tock  biomass (SSB) 
and r e c r u i t m e n t  IR) 
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Figure 4 . 3 . 1  cont'd. 
FISH STOCK SUMMARY 

STOCK: Sprat - 26 and 28 
08-05-1990 

Long-term yield and spawning stock biomass Short-term yield and spawning stock Diomass 
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Fiqure 4.5.1 Natural mortality used for assessment of sprat in 
Sub-divisions 22-32 (average for ages 1-3) and 
cad biomass for ages 2 +  and spawning stock bio- 
mass in Sub-divisions 22-32. 



Fiqure 4.5 .2  
FISH STOCK SUMMARY 

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

Trends i n  y i e l d  and f i s h i n g  m o r t a l i t y  (Fl Trends i n  spawning s tock  biomass ISSB) 
and r e c r u i t m e n t  (Rl 
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