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Table 3:5.1VIRTUAL POPULATION ANALYSIS
HERRING IN BALTIC FISKING AREA 30E

CATCH IN MUMBERS UNIT: millions

1974 1875 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

0 1 2 0 0 0 0 4 0 0 0 oy 0
1 6 30 78 16 24 3 51 4 23 84 85 76
2 45 99 88 153 59 18 50 41 83 160 132 323
3 105 11l 161 115 202 44 47 30 136 91 165 202
4 159 95 112 169 11l 159 45 39 34 29 91 117
5 69 €2 S1 87 117 45 156 37 41 15 73 37
1 54 34 72 52 58 59 71 82 52 16 15 43
7 52 30 30 74 39 38 70 33 75 28 15 3
8 22 27 32 42 46 13 37 3 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
11+ 7 i2 16 i4 19 9 8 11 11 7 23 17

TATAL 563 433 676 761 104 414 582 323 509 573 580 877

1988 1987 1988 1989

4} o 0] z 6

1 18 40 6 98

2 367 14 157 59

3 280 20 47 185

4 133 135 148 1%

5 7 87 149 114

& 32 51 68 97

7 25 27 37 44

8 q 11 14 22

9 4 7 8 12 —

10 10 7 8 5 =
Li+ 14 15 13 12

TaTAL 874 536 557 705
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‘Table 3.5.2 VIRTUAL POPULATION ANALYSIS

HERRING IN BALTIC FISHING AREA 30€

gram

UNIT:

MEAN WEIGHT AT AGE OF THE STOCK

1875 1976 1277 1978 1979 1980 1981 1982 1983 1984 1985

1974

f“-N'Q'I‘*-NmLﬁOQvF-IJJ(D

r-r*-cocomﬁm‘—icol‘--t\lq“
— N S S WD R

O O TN Oy N TS
e e T A B
N O T S LD NG D D WO

;\QI‘\DG\O‘\\DODNLDC;?‘

NO\U\H‘DV-—(N\DW‘Q’N
— OO O T LD D O O

mr—iNm\D\D-—(ND\DOm

U\\DLDQ‘MCONMDQAQ)
N Y N T O G AD D

mrwm'u'oocnm-—c-crz\.-wa

D O LN D A T T vt
PR M R

PO UD O PN T O O3 Y O
QLﬁD\DHm\Dm'?D\DM
e R o e R e R R R R TE RV

MDWL{'}D‘T‘?L{)DP\\DW

!\NI“-‘TQM 0\\00\ ™~
P R N B R 2 = R T R e

M\DNNT"-G\VQD'TWG\D
ma\mvmﬁmﬁmmm«z
™ O M N

MWV N O 0T W MO
N A e ]
O M TN LD AD

0 = 00 (N ON QWO 0 e

T N T O QWO
A o N 0 S T ERWO

oW P T QN P~ h 00 3
O DY O S0 e T Oh A O
P SRR R R R

1989

1988

1987

1986

NOWRATODMN A0

I R
mNmr’)v—!mNr\‘—qh\D-‘-‘
0N ST T LD LD WO D AD

— OO LD O Ch P T O O
NN LY O M T W
= N P ST WO AD

77.6

U - O
VMO MOLW NSO
[N = T U0 D WO

68.9

PP~ Ch 0 O WD D WO
T D@L N M OO
A~ Ny M =1 = Ly

65.0

OACNMTIN W00 o +
=




i03

Herring in Sub~-divisions 29NE-30E.

Table 3.5.3 Tuning file.
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Table 3.5.4 Herring in Sub-divisions 29NE-30E. Tuning analysis.

DISAGGREGATED Gs
LCS TRANSFORMATION
HO explanatory variate (Mean used)

Fleet 1 ,Trapneat » Nas terminal q estisated as the mean
Fleet 2 ,bottom trawl , has terminal ¢ estinated as the mean
Fleet 3 ,Pelagic trawl , nas terminal g estimated as the wmean

FLEETS COMBINED BY "' VARIANCE **

Rzgression weights

» .00%, .036, .l0O, .193, .308, .432, .55%, .670, .768%, .850, .°911, .954, .980, ,994, ,999, 1,000,
Oldest age F = 1,000  average of 5 vounger ages. Fleets cowbined by variance of predictions
Fiching mortalities

Age, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, g6, 87, 88, g9,

1, .012, 044, .034, .036, .045, .027, .l08, .035, ,038, ,138, .040, .045, .056, .039, .0i4, .070,
2, .091, .0%3, .094, .074, 078, .052, .174, .iiz, .137, .150, .103, .152, .198, .133, .099, .1iis,
3, .174, 156, 126, .l42, .116, .094, 167, .lo4, .255, .206, .205, .16%, .210, 192, 204, .163,
4, .181, .181, .140, .166, .182, .143, .141, .163, .245, .297, .232, .19, .206, .199, .23, .234,
5, .164, .l48, 164, .1§1, .189, .143, .200, .1456, .199, .1%9, .267, .276., .19%, .207, .250, .24§,
6, 142, .143, .167, .228, .17, ,156, .2i0, .191, .10, .1v?, .137, .314, .212, .203, .272, .248,
7, .i87, .10, .141, .18%, .230, .z21, .299, .170, .209, 186, .254, .21%8, .232, .235, .252, .75l,
8, .iz7, .20, .208, ,261, .217, .204, .284, .226, .172, .219, ,275, .208, .132, .197, .237, .237,
g, .i82, .1%3, .197, .203, .206, .226, .2B3, .274, .215, .21a, .233, .213, .153, .151, .290, .239,
10, .56, .173, .17¢, .208, .z02, .190, .25, .201, .197, .1BG, .234, .246, 187, .199, 242, .244,

Log catchability estimates

Age 1
Fleet, 74, 75, 78, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89

T ,-15.39, 14,58, -15.16,-14.45,°17.58,°12. 76,13, 77, 14,35, 14,13, 1640, T17 3¢ . “T4 .58 16.05. 15 BT -7 75 16 1%
2 ,-16.03,-13.51,-16.14,-17.06,-18.86,-18.45,-12.40,=13.02,15. 08,17, 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,~13.34,-13.39, 13,47 ,~13.,84.~12.16.-15.29.~13.04 .- 11. 27

SUMMARY STATISTICS

Fleat , Pred. , SE{g).Partial,Rzised, SLOPE . SE , INTRCPT, SE
s q s s F s F R . Slope R sintrest
T ,-15.48 ., 1,345, .0003 ,1.0344,  .G00ET00.  .O00E+00. 15,480, .AL0
2 ,-15.11 , 1.744, .0006 . .0062, .DOCE+C0,  .DOCE+0D.-15.108,  .532
3 ,-13.65 , 1.822, .0058 , .0065, .0OOE+DD.,  .O0JE+00.-13.847, .356

Fbar SIGMA(int.} SIGMA(ext.) SIGMA (overall}) Variance ratin

065 920 1.50 1.80 3516 cont'd.
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Table 3.5.4 cont'd.

SUMKARY STATISTICS

fleet 4 Pred, , SE(a),Partial,Raised, SLOPE $E JINTRCPT, SE
. q v s F s F R R Slope . sIntrept
1 ,-10.23 , .ze84, 0485 , .1762, .GODE+00G, LO00E+00,~10.233, .081
2 ,-10.79 , .285, .0457 , .3029, .00DE+DO, .000E+00,-10.789, 087
3 ,-10.31 L4748, L1657, L2652, LBODE+00, .0B0E+00,-10.307, 144
Fbar SIGMA(\int.) SIGMA(ext.) SiGKA(overall) Variance ratio
.234 L179 186 L1886 1.073

hge 5
Fleat, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 85, 87, 83, 29

1,°10.15,-10.15,-10.03,-10.37, -9.89,-10.16,~10.01,-10.56.-10.17, 10,33, 9.5€.-10.55.°10.00. ~9.94. <5.55. 10,07
2 ,-10.34,-10.86,~10.35,~11.07,-10.76,-10.37,~11.52,-10.58,~11, 30, ~16.0L,~10.17,-10.51 1-16.67 ,~10.37 . ~12 .01 . ~10. 52
3 ,-10.21,-11.08, -9.52,-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. 45

SUMMARY STATISTICS
Fleet , Pred. , SE(q),Partial,Raised, SLOPE , SE ,INTRCFT, &E
s 4 s s F . F s Slope s Introcpt
L] L} 3, - A £l 3, {3 3
1 ,-10.13 , .212, .0540 , ,22721, . 00BE+GD, .O00E+03,-10. 125, 065
2 ,-10.67 , .345, .0617 , .2843, . OODE+DC, .CDOE+00, -10.657, 105
3 ,-10.24 , .488, .1769 , .3080, .Q00E+00, .000£+00,-10,235, .149
Fbar SIGMA(int.) SIGHA{ext.) SIGMACoveralll) Mariance ratio
245 169 .S47E-01 L1569 .313

bya B
Flest, T4, 75, 76, 7, 78, 792, 80, 8i, B2, 83, B4, 85, 8¢, 87, 83, 89

17.710.13,710.13, -9.58,-10.08,-10.28, ~5.86, -9.60,-10.20, 10,03, 10.43,-10. 44, 5,45, 10,57, 5 86, 5,77 555
2 ,-11.10,-10.47.+11.15,-10.37,-10.80,-11.54,-10.25,-11,34, -11.18,~11.70,-10.34, -8,45 -10.65.-10.58 . -10.87. -11 .10
3 ,-11.36,-10.48,-10.21, -9.49,-10,28,-10.56,-10.00,-11.35,-10.93,-10.80, -9.52, -9.02, -9.89,-10.18,-10.48, -10.45

SUMMARY STATISTICS
Fleet , Pred. , SE{g),Partizl,Raised, SLOFE R SE s INTRCPT, SF
s q s s F L F . Slape sIntrept

T ,-10.07 5 294, .0600 , 2063, DODE<D0. LO00EY00. 10530, 030

2 ,-10.78 .512, .0461 , .3409, .000E+0D,  ,OOQQE+0D,-10.781, .1i56
3 ,-10.26 , .499, .1720 , .2887, ,000E+00, .000E+00,~10,7264, 152
Fbar SIGHA(int.) S5IGRA(ext.) SIGMA(averall) Variance ratio
247 227 150 L2237 L4390 cont'd.
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Table 3.5.4 cont'd.

hge 7

Fleet, 74, 75, 78, 77, 78, 79, 80, &1, 82, 83, 84, 8, 85, 87, 88, 89
T, 75.52,-10.00, 10,18, -9.81, -9.80,-10.17, -9.53,-10.04, -9.88,-10.14,-10.34,-10.1%, -9.95, -9.82, -4,80. =550
2 .-11.22,-11.50, -10.62,~10.68,-10.37,-11.10,-11.28, =8.81,-11.44,-11.62,-10.84,-10.01, ~8.85,-11.10,-11,25,-11.40
3 .-11.48,-10.76, -9.31,-10.62, -9.61,-10.20,-10.60, -9.94,-10.09,-10.40,~11.18, -0.87, -9.21.-10.18,-10.54.-10.34

SUMMARY STATISTICS

Fleet , Pred. , SE{q),Partial,Raised, SLORE s St JINTRCPY,  SE
s q , s F , F s , Slope s sIntrcpt
1, -9.97 , .lis6, .0632 , .23%52, .0CDE+DO, .000E+00, -9.%568, L0851
2 ,-10.85 , .530D, .0429 , .4347, .0DDE+03, .000E00,-10.852, L1862
3 ,-10.26 , ,478, 1734 , .2728, L000E-0G, LQOQE+0D,-10,255, 148
Foar SIGHA(int.) SIGHA(ext.) Sicka(overall) Variance ratio
251 150 119 .150 .628

Age 8
Fleet, 74, 75, 76, 77, 78, 7%, 80, 81, 82, 83, 84, 85, a5, 87, 88, 39

1,710.07, 9.65, -9.76, -9.78, -9.80,-10.08, -5.84,-10.21, -9.93, -9.95, 6,95, 9.95.°10.23, “9.63.°10.05 <453
2 ,"ll.26,'19.89,“11.97,-10.50,'ll.32,“19-45,"10.99,-10.85,—10.lﬁ,-lZ.zl,—lU-sl,“11.56,-10.43,-10.53,—12.30,'11.15
3 ,-11.54,-10.48, -2.94, -9,89,-10.42, -9.36,-10.02,-10.78, -9,56,-10.73,-10.68,-10.32, -9.81, -9.53,-10.38,-10.47

SUMMARY STATISTICS
Pred. , SE(q),Partial,Raised, SLOPE , SE JINTRCPT, SE
q , - . F L F y Slope sIntropt

Fieet

1, -9.98 , .144, .063% , .2272, LO00E+00, L00DE+00, -9.984,  .044

2 ,-11.07 , .5B2, .0345 , .2560, .000E+00, .000E+00,~11,072, 177

3 ,-10.18 , 390, .1865 , .3151, ,0005+00, L0D0E+D0, -10. 1483, .118
Fbar SIGMACTInt.) SIGHA (ext.) SIGuAoverall) Variance ratio
237 131 L7A1E-01 Ji31 319

tga @

Fleet, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 85, 87, 88, 89
1, -8.74, -9.95, -9.64, "9.92:“10.03,v10‘01, -9.88,-10.18, -9.85:-10.0?,*10.01,"10.08,-10.?l,'lG.ll: "9.83: -0, 04
2 ,711.33,"Ll.09,'lU.82,—10.48,-10.54,“11.53,vl0.74,'10.43,-11.03,-lﬂ.?g,-ll.38,*10.?9,‘10.??,‘11.33,*12.52,“ll.83
3 ,-11.67,-10.10, -9.80, -9.52, -9.58,-10.25, -9.22,-10.14,-10.45, ~9,37,-10.47,-10.,47,~10.88,~10.50,~20.71,-10.33

LOT

cont'd.




Table 3.5.4 cont'd.
S SUMMARY STATISTICS
Fleet , Pred. , 5%(q},Partial,Raised,
1 q 3 ] F . F 1

SLOPE SE L INTRCPT, SE
., Slope . sTntrept

1 ,-10.06 , .204, .0579 , .2134,
2 ,-11.23 , .522, .0301 , .4440,
3 ,-10.27 , 415, .1ViZ2 , 2550,
Fbar SIGMA{Int.) SIGMA(ext.)
.239 173 161

LD0DE+D0,  .OCDE+DN0,-16.096, .062
,000E+20,  .DOGE+CO0,-11.207, .158
LOD0E+D0, L0GOE+D0, 10,268, L1286
5IGMA(overall) Variance ratio
L173 889

801




Tahle 3.5.5 VIRTUAL PCPULATION AHALYSTS prom tuning.

FERRING IN THE ARCHIPELAGD AND BOTHMIAR SEAS (BALTIC FISHING AREAS 20N AND 308)

FISHIME MORTALITY COEFFICIENT UNIT: Year-1 NATURAL WORTALITY COEFFICIENT = .20

1974 1973 1978 1977 1978 197¢ 1980 1981 1982 1983 1984 1985

012 L094 034 038 045 027 .108 035 .038 137 040 045
091 .093 094 074 078 .052 174 112 137 150 .103 152
J1ia .155 L126 142 116 094 187 164 .255 208 205 169
181 191 140 .166 .182 .143 41 163 .245 297 .231 =196
164 149 164 L1861 .189 143 200 146 L1939 159 267 276
. . .228 167 156 .210 L191 .120 177 137 -314
167 180 141 182 +230 221 299 .170 209 L1668 .254 L2119
W27 .220 .208 261 W217 204 «2B4 226 a7z 219 279 208
.182 193 .197 203 . 206 .226 . 283 2 215 W211 .233 £213
.158 173 176 .208 202 190 255 201 197 .186 .234 « 246
1i+ .156 .173 176 . 208 .202 .180 255 .201 197 .186 234 245

o
D D0~y N Y I Al BN
=
=Y
~
[

:,

w
=
=)
~4

{2~ 63U - 150 146 138 154 146 118 178 155 205 .198 .188 e

1986 1987 1988 1989 1980-87

056 .038 .014 068 (62
.198 133 093 .118 145
.210 192 .204 163 .196
L2086 199 .236 234 L210
.195 297 . 250 2485 206
.212 202 Wy V247 .204
.232 <235 .251 L2351 223
132 .197 .237 .237 215
.163 151 .200 <239 .218
.187 199 .242 .244 213
11+ 187 .199 242 244 213

-
O AD 0D g O U B L

(2- 604 .204 V187 212 .202

601




110

"Dy 3U00

Ti8'y

00g*
0og*
aan:
poa*
ooo*
ocos
0noQ*
0go”
agg*

a00°t
0090*

815"
BLT"~
Z10°
480°
LeTt
Bzt -
ST -
FOT -
grg’-

68/88

0001
000°*

280"~
210~
£qtT”
€20~
0£0" -
011"~
s0°
e -
£z

83/18

000~ T
oco*

5
Z06°~
Log"
EQT"-
eztre
LED”
£p1"
£69°
889°

£8/98

G0o*T  0go”
0og- ngo”
Ztet- esn’
889" £0k
620" 66—
[0 180"
162~  gh0"
0zt - o1g”
yI0” L0177~
510t 195°-
LET*~  f00°

98/58  58/v8

suoLjess3L pgl

ogg*

T 100 00" T00* 90" 100° SIH
ooc* {eo* 009* 0oo” 0po-

FaT’ 286" are T 1wy £486° 07/6
EET” 8- ogp” £ L10° & /8
YIE - lipt~ 06T £EL’ 610" g8/
S8T°-  9Tgr- DT 050° e1p*- L /9
680"~  yiE" vt~ S00°- YEZ - 9 /8
A% S 33 i 260°- 25~ EpT" S /r
850"~ 8T¢*- &S00 8k -  T1Z° ¥ /g
T2¢* PTET-  £940- 2020 o - € /2
8Z£'T 8297~ 20°T- BTSTT  £hlr- /T
saby
-¥8/ER  £8/78  TB/TR  1R/08  08/6) 0224
T0G* 100" 160" T00" T00" SiM
oo ooe* ooo* 0o¢* 0oo*
568° 696" ZEL” TE" bt 01/6

800"~  bOL” LA TET! €8T~ &
#81* 060*-  £08'-  gOE"-  GIT- 8
BOE '~  §TT'-  p£T°~  550° P10~ I
soQ° £50° 850*- TST- &t 9
€T 890"~  pIT” pedt-  rIge S /r
&0y°'~ 992~ gS0°-  9zZ0" TeT” b
prQt- L2~ TE0° 5T~ 8Lt~ €
L9%°T g2z 8ET'T  B&é” Z6h T~ [4

s

s

BL/8L  BL/LL LS9 9LISE Gi/W

L W,

SIPRDLSEY 210 XLl.ajey

43148 66592 SC S|Enpisad pagenhs Lo wns [Buyy
pue gIpcag SEM S|PNRLSTI DILENDS O WAS |BLyLUT

40 ¢ |Rutwee] pue ¢ 86B wo QOT' (7 2 tEULBIS) UILR
0T 23 7 s9fe uo 5 o1 p7  wouy

D66T TI¥cY G2 £O°ZF°TT Y

308 938V ONTHST 3TL7WG NT oNTaw3d : al1t)

9 g g 9igel




111

DoDm.Hcom.mmwm.mdmm.mmmm.mwmm.mhmo.aoooo.aommm.nowa. mw:~m>|m
0T 3 8 L 9 g 4 £ Z T

(8} 26e.1E-UDL328|2G

DMWM. PGPTT  00BTT  PEET  TLPTT 049T° PEZT' 6T9T° SG0TT  JSHT’ saniea-4
£8 g

a3 L8 98 58 ¥e 28 18 8
€580°  0¥ZT"  SSCT'  £S60°  TeLGT w2607 SeN[FA-4
6L 3L L oL SL 114

(4) s@iltieRdow BuLLsL ]

*Piju0s  G7C ¢ B14Eg



Table 3,5.7 VYIRTUAL POPULATION ANALYSIS

—
=
3

HERRING IN BALTIC FISHING AREA 30E

FISHING MORTALITY COEFFICIENY UNXT: Year-1 NATURAL MORTALITY CUEFFiCIENT = .20

1974 1975 1976 1977 1978 978 1980 1981 1982 1983 1984 198%

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 72 113 142 .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 (98 157 Jd22 115 108 118 .088
8 .062 062 086 150 .101 .057 131 071 123 .103 .150 134
9 070 .051 065 .08% 068 064 .086 077 .090 .0890 .106 .081
10 .074 045 066 .054 066 025 .080 053 .044 053 .133 114
11+ 074 045 056 .054 066 025 080 .053 -044 053 .133 114

{ 2- 6)U 087 065 .099 110 108 .071 120 082 142 117 143 138

1986 1987 1988 1989 1980-87

1 029 018 .010 018 .024
2 167 092 .09% .153 088
3 146 131 135 .161 133
4 144 .138 .134 167 .140
5 .138 (132 .14% 144 128
6 119 .128 145 137 131
7 140 139 .129 132 123
g .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 3.3.8 VIRTUAL POPULATION ANALYSIS
HERRING IN BALTIC FISHING ARE# 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
570CK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE
USED: PROFORTION OF ANNUAL F BEFORE SPAWNING: .150

PROPORTION OF ANNUAL M BEFORE SPAWNING: . 330

1574 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

2967 1935 4129 1509 874 §19 1552 1394 2207 2589 4029 3283
1938 2424 1557 3310 1221 694 504 1215 1137 1786 2044 3222
1176 1528 1895 1196 2572 946 552 368 958 856 1318 1554
1704 868 1151 1406 875 1824 735. 410 274 662 619 930
775 1251 661 841 999 617 1431 560 300 194 453 425
740 573 968 495 610 713 164 1031 425 209 145 305
666 557 438 728 359 446 530 316 770 301 157 105
406 498 429 332 . 529 259 331 371 229 562 222 114
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

DD~ U D ) R

TOTAL NG 10847 10419 12134 10728 8843 71%0 5716 6289 7048 7686 9729 10574
§PS NQ 5873 6133 6201 6200 6331 5503 4359 3690 3628 3315 3572 4195
TOT.BIOM 284188 288974 299687 291514 255100 229123 207444 199554 183329 214176 252044 24B284
SPS BIONM 204040 212504 210757 204709 207162 193844 1509795 156183 142304 146925 158108 158952

cont'd.,
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(=)




—
-t
.

Pable 3.5.8 contl'd.

1986 1987 1988 1983 1590 1974-87

1 691 2294 659 5654/ 0 2148
2 2620 549 1842 534 25402 1730
3 2347 1814 410 1367 375 1363
4 1091 1660 1303 293 957 1022
5 656 773 1183 934 203 710
6 35 468 555 435 662 533
7 211 229 337 303 595 415
8 79 150 163 243 282 322

9 81 61 113 121 i79 248
19 118 63 44 85 88 195
11+ 165 135 71 205 222 . 226

TOTAL NG 8373 8197 6680 10662
P MO 5077 4830 3772 3404
TOT.BIOM 226622 224180 219663 292238
SPS BIOM 163588 174197 158807 169234

1Revised to 4,296
2Revised to 3,460
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Table 3.5.11 Herring in Sub-division 30. Catch
options in 19%1 and SSB in 1992 in
thousand tonnes.

F Cateh 1991 55B 1992
Fmed 0.03% 19 ) 188
F89 0.15 327 174
1.2 x F89 C.18 38 169
F 0.26 51 15¢
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Table 3.5.12 cont'd.

RERERRARK A RA LR R AR R LR R R AR AR E A AR AR AR A AR AN AR R R AR AR KA AR AR R

* Year 1992. F-factor 1,000 and reference F 15290

AARERRA KR RXAAR RN KA kKRR AR R AR R R A AR RN AR RAARKARAAR R R AR R R R AR &

R e L e E e e e e L +

! at 1 January! at spawning time!
e e A v e e o o ————— Fmm b e + A e e i L +*
! 1 absolute| catch in| catch in! stock| stock!| sp.stock! sp.stock] sp.stock! sp.stock!
! age] Fi numbers! weight! size! biomass! size| biomass! size! biomass|
B e tmm B et e $ —d— o e e LT o m +
Yoo .0200)  38.563) 462.8) 2148.00] 25776 .00} 0! Rt of
! 2] ,1500)  218.169! 5148.8) 1723.81) 40681} 34,48, 813} 31.56] . 744y
o3 1600) 163.221) 5386.3) 1214,75! 40086,  692.41} 22849  632.81! 208821
o4 L1600 228.569)  9394.2! 1701.09) 699147 1326.85) 54533} 1212.65) 49839}
1 51 J15007 23,1028 197Y1.9]  182.53! 846S8)  158.80) 7368  145,35) 6744}
! 6} 14007 55.549)  2888.5)  468.05! 24338!  468.05) 24338)  429.05) 22310}
V7 .1300) 11.274) 642,6] 101.82] 5803} 101.82} 5803 93.48} 53281
18 12000 34.788F 2146.4) 338,75! 20900)  338B.75] 20890!  311.46) 19216
[ L11007  29.429)  1998,2) 311.14! 211261  311.141 21126,  286.50! 194531
110!} 100G 12.976) 868.1} 150,19 10047,  150.19) 10047}  138.51) 9265
111+ .0800; 21,1200  1717.1!  270.34! 21978}  270.34) 21978 249,68} 20298
L et + e e e R e + —f e +
I Total | 836.759) 31724.8) 8610.46) 289124 3852.82] 189760! 3531.03! 174085!
o e tom B B el tom e D B et e e +

p—
—
w0




Table 3.5.13 Swedish catches in the western part
: of Sub-diwvisions 30 and 31.
Sub-division B

Year

30 31
1977 3,610 750
1978 : 2,890 700
1979 1,590 785
1980 1,392 760 :
1981 1,270 620
1982 1,730 670
1983 2,397 696
1984 2,401 ' 524
1985 1,885 7
1986 2,501 336
1987 _ 1,905 320
1888 3,172 267

1989 3,242 432




Table 3.6.1 5" OF PRODUCTS CHECK

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

CATCH TN NUMBERS UNIT: nillions

1973 1574 1875 1976 1977 1978 1979 1989 1981 1982 1983 1984

0 0 0 0 1] 9 8 1 0 0 o} g 0
1 8 g 2 13 2 2 5 51 12 [ 27 35
2 1 23 39 20 97 7 6 49 80 14 11 137
3 9 i7 31 49 25 131 7 6 22 107 19 20
4 18 27 11 42 28 18 7 13 4 20 &7 10
5 23 23 17 12 22 28 12 82 10 5 10 51
[ 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 1z 24 11 18 14 7 15 1
@ 0 3 2 10 7 6 12 9 8 10 4 13
10 0 3 2 3 2 7 3 & 4 3 3 2
11+ 0 2 1 3 1 4 2 1 5 4 2 3
TOTAL 92 158 142 219 230 268 172 279 220 217 178 287
1985 1986 1987 1988 1989
0 0 0 0 ¢ i
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 16 3% 9
] 3t 15 10 39 13
7 5 30 13 7 13
8 3 4 9 8 3
9 3 5 4 & 1
i0 7 & 3 4 2z
11+ Ll 13 5 Z 1
TOTAL 276 224 203 211 8%

=
[\
=




rable 3.6:2 SUM OF PRODUCTS CHECK

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

MEAN WEIGHT AT AGE IN THE CATCH UNIT: gram

1973 1974 1975 1976 1977 ¥978 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 4.5 - 1.8 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.% 29.9 310 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 37.8 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 42,14 4.0 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.% 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 49.5 49.3 50.7 54.7 59.0 56.7
10 52.9 66.2 61.3 49.6 51.0 50.¢  51.5 57,7 51.8 5.2 60.0 56.5
11+ 57.1 50.0 63.0 57.7 56.3 63.1 50.7 55.6 57.3 €0.6  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 31.0
4 38,3 36.7 38.9 41.4 42.2
S 43.5 41.4 4.2 45,7 47.0
& 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 87.7
@ 57.8 59.2 59.4 59.5 65.3
i 57.2 58.0 61.3 61.9 60.7
11+ . 62.9 64.2 68.8 73.5 70.5

(443
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Table 3.6.4 conttd.

SUMMARY STATISTICS
Fleet , Pred. , $E(q),Partiai,Raised, SLOPE , SE s INTRCPT,  SE

s q s s F s F s B Stope » sIntropt
1, -9.47 , .567, .0i02 , .10l7, .000E+D0, .000E+00: -9.471; 173
2 ,~i0.43 , .565, .0S06 , 0785,  .0ODOE+00,  .DOOE+00,-10.434, 172
3 ,-1G.00 , .B41, .0LBG , .2920, .OUDE+UD, LOGOE+30, -10.799, L2506

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

L1904 L3681 238 . 361 437

Age B

Fieet, 74, 75, 76, 17, 78, 79, 80, 81, 82, 83, @4, 85, 86, 87, 88, 89
1, -8.43, -9.84, 9,40, —5.00, -9.32,-10.25, -9.07,-10.45, ~9.86,-10.05, —8.60, ~5.10. 8.84, —8.71, -5.35. <5.73
2 1-10.32,-10.78,-10.21,-10.46, -0.0¢,+10,83,-10,48,~11.11,-11.38,-10.55,-10.33, -0.83.-10.13, ~8.61, ~8.54 ~10.04
3 ,-12.50,-13.73,-10,92,-10.63,-10.26,-10.83,~11.94,-12.47,~12.00,-11.22,-10.07.,-10.43, -9.78, -9.66.-10.02.-10.52

SUMMARY STATISTICS
Fleet , Pred. , SE(q),Partial,Raised, SLOPE , SE - ,INTRCPT, SE
PR . F 4 F f » Slope s sIntrept

L]

1 ; -9.45 , .462, .G103 , .1551, .OO0OE+D0,  ,QQCE+QD, -9.4%4,  .141

2 ,-10.2% , .464, 0805 , .0956, .DOCE+0D,  .000E+00,-10.254, .14l

3 ,-10.68 , .762, .0202 , .i10i0, .0OOE+Q0,  .OOCE+(D,-10.681, .232
Fbar SIGHA(int.} SIGMA(ext.) SIGMA{overall) Variance ratio
L118 .301 L1685 .301 299

Age 6

Fleet, 74, 75, 7, 7. 78, 79, 80, 8, 82, 83, 84, 85, 86, 87, 83, 89
1, 78,31, 9,44, -9.16, -9.26, -8.91.-10.13, ~0.53, -B.04, -8.03.-10.37, -9.32, 8.40, ~8.76, “6.26. 6,71, ~0.%%
2 1-10.39,-10.43,~10.48,~10.10, ~9.65,-10.56,-10,39,-10.62,-10.60,-10.26, 11,11, -8.66, -9.55. -0.86, -9.17. -6.87
3 ,-12.44,-13.07,-10.97,-10.30, -10,00, 10,50, 11,29, -11,67,-12.25,-10.96,-10.16, -G.91, ~3.60, -8.72, -2.44,-10.33

SUMMARY STATISTICS

Fieet , Pred. , SE{q),Partial,Raised, SLOPE s SE s IRTRCPT, SE
s 9 , s Fo F , Slopa ,Intrept
¢ ¥, a2 L] {3 LY 3 3,
1, -9.26 , .446, .0126 , .l6aQ, L000E+00, .000E+00, -9.2%6, 136

2 ,-10.07 467, 0726 , .11l11, .DO0E+0Q, 000E+D0,-10.072, .142
3 ,-10.42 , .723, 0281 , .1304, LOB0E+00, ,000E+00,~10,424, JE220
Fbar SIGMA(int.) SIGMA(ext.) slGhA(overall) Variance ratioc
- .135 . 295 126 . 285 2184 conttd.

921



Table 3.6.4

cont'd.
hge 7 -
Fleet, 14, 75, 76, 77, 18, 73, 80, 81, 82, 83, B4, 85, 85, 87, 88, 89
3 1 > 3 3 L] £ E] L] 3 £ tl 3 . t ] 3
1, -7.36, -98,22, -8.23, -8.79, -8.90, -9.53, -9.17, -9.05, ~9.09, -9.38, -8.87, -9.47, -8.75, -8.93, *9.13, -9,24
2 ,-10.06,~10.60, -9.49, -9.90, -%.88,-10.49, -9.%9,-10,09,-10.33,-10.5%,-10.,99,-10.08, -5.01, -5.18, '9-513 -9.43
3 ,~11.66,-13.00,-10.99,-10.10,-10.20,-10.53,~12.58,~11.16,-13.92,-10, 38, -10.656,-10.90, -9.22, -9.32,-10.29, -9,42
SUMMARY STATISTICS
Fleet , Pred. , SE({q),Partial,Raised, SLOPE f SE LJINTRCPT, SE
s 9 s , F . F ., Slope Jntropt
T . 8.11 ., .zi5, .0146 , .2717,  .000E+0D,  .000E+00, -9.i08, .066
2, -9.89 , .49%, .0870 , .1508, .000E+00, LQ00E+00, -9.892, 151
3 ,-10.%9 , 1.094, .0220 , .0734, ,000F+00, LO00E+0D, -10,595, L334
fbar SIGHA(Int.) SIGHA (ext.) SIGMA(overall) Variance ratio
238 194 212 212 1.193
hge 8
Fieet, 74, 7S, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 8§, 87, 88, 89
1.777.52, ~8.36, -6.31, -8.28, -8.22, -5.82, -8.94, 8,15, -B.83, -5.45,-10.20, -8.66, -9.35, —8.57. -4.85, =9.91
2 ,-10.00, -2.64, -9.82, -9,31, -9.07,-10.40, -9.99,-106.22,-10.19,-10.86,-11.89,-10.45,~10,46, -9.55, -§.80, ~8.42
3 ,-10.77,-11.94,-10.94, -9.49, -9,40,-10.46,-11.95,-11.60,-13.88,-10.6%,-14.80,-10.17,-10.11, -2.89, -8.83,-10.21
SUMMARY STATISTICS
Fleet , Pred. , SE(q),Partial.Raised, SLOPE , SE LJINTRCPT, SE
s 4 s s, Fo F ., Siope JIntropt
TTVTe Iz . L4468, 6198, 2176, 000800,  .ODOE'GG, -8.1i6, 136
2 ,-18.15 , .679, .0674 , .0963, LQODE+Q0, .000£+00,-10.146, 207
3 ,-10.8% , 1.480, .01%4 , ,0770, LODQE+D0, .000E+00, -1.0,852, A5
Fhar SIGHA{int.) SIGHA (ext.) SiGHA(overall) Variance ratic
162 . 362 . 289 . 362 637
Age 9
fliest, 74, 75, 75, 77, 78, 79, 80, 81, 8?, 83, 24, 89, 8§, 87, 83, 82
L} L] 1 (3 x 1 £ > > > 3 > L] £
i, -8.39, -9.03, -7.90, -8.79, -8.22, -9.31, -9.25, -B.95, -6.%0, -9.07, -8.80, -9.16, -9.49, -5.29, -3.65, -9.19
2, -9.91,-10.72, -%.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, -9.4
3 ,-10.46,-11.21,-10.49,-10.44, -9.%7,-10.09,-14.22,-10.19,-13.85, -9,63,-11.29,-10.92, -9,64,-10.29,-10.26,-10,39

cont'd,

LZT




Table 3.6.4 cont'd.

SUMMARY STATISTICS

Fleet , Pred. , SE(q).Partial,Raised, SLOPE , SE  ,INTRGPT, SE
s q . s F . F s, Slops Jintrept

1 . 9.02 ., 275, 0150 , 1600, .00GE+00, .GO0E+00, -9.018, 085

2 .-10.08 . .576, .D715 . .07i5, .O0OE+00,  .QOOE+00,-10.088, .i76

3 ,-10.82 , 1,145, .0176 , .0881, .CODOE+0O0,  .QOOE+00,-10.818, ,349
Fbar SIGKA(Int.) SiGMA{ext.) SIGHA(overalil) Variance ratio
.134 .246 .228 L2486

8Z1




Table 3.6.5 VIRTUAL POPULATION ANALYSIS From tuning.
HERRING IN THE BOTHNIAH BAY (FISHING AREA 31, EASTERN PART)

FISHING MORTALLTY COEFFICIENT

E == k= e s JLN I ) W oy S SV )

—
=

(2- &)

JuN
D~ O N B L0 AT

11+
(2= 83

1974

020
073
-693
120
189
J214
531
444
215
318
.318

138

1986

i@
092
174
290
201
.329
.548
174
337
.318
.318

217

1875

308
113
176
081
087
155
158
372
162
.189
.188

.114

1987

.024
218
L1181
194
307
241
491
311
243
320
.320

223

1876

013
G99
155
L234
.178
.181
453
.396
E77
377
377

.169

1983

053
. 160
.241
236

UNLT:

1977

.002
122
-164
137
181
194
-232
.388
L215
262
L242

.15%

1989

071
.074
091
.104
118
135
238
162
134
.158
158

104

Yeai-1

1978

016
.038
227
.158
203
.255
.195
.484
.317
.231
.291

177

1980-87

043
1167
.193
.182
.209
2254
.326
. 246
302
267
267

NATURAL MORTALITY COEFFICIENT =

1979

022
052
049
L1192
.143
214
269
300
.409
287
267

2130

1980

086
L277
069
108
. 305
.233
358
472
409
. 385
. 355

198

1981

062
150
.183
085
110
<259
392
.370
A28
312
-312

181

1982

032
091
286
231
088
224
.243
288
436
256
256

.184

W5

1983

036
.075
161
274
168
.259
220
.182
242
L7214
214

.187

1964

U9
242
172
113
331
164
220
.035
223
-195
.195

204

1985

016
+193
317
184
164
.324
140
135
089
.171
171

1238

671
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Takble 3.6.6

Title : HERRING IN THE BOTHNIAN Bay (FISHING AREA 31, EASTERN PART)
At 18,27.22 24 aPRIL 1930

fron 74 to 89 on ages 1 to 10

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

Initial sun of squared residuals was 77,976 and
final sum of squared residuals is 27.820 afier 142 iterations

Matrix of Residuals

Years /75 75/76 Te/7P 0 THI8 187718
hges

1/ 2 -.428  -.264 -.B62 .211 188
2/ 3 -.679 A79 -.527 -.335 -.317
3/ 4 -.192 .037  -.070 122 .071
4/ 5 021 -.060 L2440 -.377 067
5/ 6 071 14 -121 -.078 0 -.034
&/ 7 L1040 -.267  -.353 L1531 -.068
78 151 -.408 002 -.693  -,7¥32
8/ 3 1.074 .96 762 672 491
9/10 065 L0580 1,334 .45 .319

.000 .000 .000 -000 000

WS 001 .001 L0061 .00i 01
Years 79/80 BO/8: BL/82 82/83 83/B4 B4/BS  85/86 B86/87 GB7/E8  88/89 TS
Ages

172 -501 877 1.212  .568 -.457  .582  .008 -.770 -.194 .37 .000 327
23 185 .448  -.410 -.576 -.885 -.004  .480 -.485  .210 -.197 .00 r
3/ 4 -502  -1100 -.18%  .008 .23 -.i33  .40L -.048 -.163 -.056 -000 1.000
4/ 5 A2 -.165 -4l .33¢ -.138  -.312  .283 236 -.l24  -.082 ~co0 877
5/ § 038 .184 -.592 ~-1.096 -.069  .274 -.33z  .033  .033 ~-.006 ~000 579
5/ 7 .02 -.562 .18 -.041  .066  .144 =-.061 -.088  .D9S  -.094 . .000 .958
78 -.207 -.204 263 -.037 1.378  .236 -.279  .666 -.007 -.611 -000 .36z
8/ 9 .50 .363  .266  .321 -.185 ~-.893 -.486 -.075  .395 1.054 -000 .369
9/10 917 .430  .8¥7  .908  .238 .44l -.897  .438 -.046  .0S3 ~000 373

.00 .G00 .000 .000  .0DO  .00D  .000  .ODD  .0C0  .COD 1.086
KTS LD01 001 003 .81 .06 1,000 2,000 1.000 1,000 1.000

TS WOFEETIt1¢s {F)

74 75 7 77 78 79
F-values L0815 0636 .1217  .1058  .1207 1084

80 a1 82 83 84 85 B6 87 88 88
F-values 21690 1472 L1689 L1475 .1275  .1301 L1650 .i8Bg  .2377 .1000

Selection-at-age {S)

3 2 3 4 5 6 7 8 9 10
Srvalues .1971  .9116 1.0000 .9139 .9346 .9584 9007 ,6359 .6721 .7000




Table 3.6.7 YIRTUAL POPULATION ANALYSIS
HERRING IN THE BOTHNIAN BAY (FISHING AREA 31, EASTERN PART)

FISHING MORTALITY COEFFICIENT UNIT: Year-l NATURAL MORTALITY COEFFICIENT = .15

1974 1975 197§ 1877 1978 1978 1980 1981 1982 1983 1984 1985

014 Q07 011 008 .011 .019 .068 044 .026 026 060 -016
.47 078 .082 .102 033 .036 230 .118 064 061 A7 163
060 078 102 .133 184 042 046 146 208 L10¢ 135 .205
066 .0s0 .135 085 125 .149 .092 .038 176 .185 073 147
083 51 105 .095 .119 .108 222 .092 057 121 201 101
.088 082 .088 105 120 114 168 174 182 156 13 L1170
138 058 148 L1018 0896 110 165 257 149 171 .119 092
.109 (057 121 .095 171 .130 153 .139 L1658 102 026 068
057 031 078 .53 058 106 143 00 L1326 123 114 -066
057 043 .058 .018 059 .038 068 .085 .045 ,048 .08s 073
11+ .057 FIEE] .059 018 059 .039 L0868 .08S 045 .048 .088 .07¢

=y
OO ~ION N D)

(2= 6)U .0569 054 .102 104 118 .090 152 .113 <138 128 .138 157

1986 1587 1988 1989 1980-87

018 .028 .055 020 038
.92 210 195 077 138
J142 .181 W231 114 .147
. 166 153 .236 .088 129
145 L153 211 118 136
.183 .162 .178 098 .164
230 2224 162 078 176
.108 093 .203 L0892 .108
.148 <142 081 .033 .120
223 116 .180 .033 094
11+ V223 .116 .180 .033 .094

b
D O~ Oh U s L

(2~ 6 146 172 .210 L1061

€T
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Table 3.6.8 VIRTUAL POPULATION ANALYSIS
HERRING 1N THE BOTHNIAN 8AY (FISHING AREA 31, EASTERN PART)

STOCK SIZE IN NUMBERS URIT: millions

BIDKASS TOTALS UKIT: tonhnes
ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR 1 JARUARY; THE SPAWNING
STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME, WHEREBY THE FOLLOWING VALUES ARE
USED: PROPORTIDN OF ANNUAL F BEFORE SPAWNING: 150
PROPORTION OF ANNUAL M BEFORE SPARNING: 400

1974 1875 1976 1877 1978 1979 1980 1981 1982 1983 i984 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
3 308 443 444 214 835 139 143 174 a07 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 3066 96 79 71 213
7 236 247 199 231 123 158 160 69 221 59 58 55
8 160 177 200 148 180 95 122 117 46 164 50 45
9 66 77 143 153 115 131 73 90 87 33 127 42
i0 &0 54 64 114 125 94 101 54 70 66 25 a8
11+ 33 26 53 36 IL| 51 13 7 85 39 41 - 57

TOTAL NC 306% 2752 3485 3004 2522 2122 2546 2209 1928 2490 2606 224%
SPS  NO 1881 1894 1864 1849 1957 1558 1267 1258 1367 1119 1153 1374
TOT.BI0M 82183 92288 98417 93280 89253 74953 72130 68278 69279 72407 78391 73141
SPS BIOKW 68303 73985 72435 68717 75136 62130 51715 48194 55526 49564 47268 53817

1986 1987 1988 1989 1990 1974-87

1 257 319 160 552 0 512

2z 226 217 267 130 465 147

3 399 118 151 189 104 356

4 478 298 128 103 145 288

5 92 348 220 87 81 226

€ 95 69 257 153 65 175

7 155 3] 50 185 120 146

8 43 106 47 37 147 114

9 36 33 83 i3 29 86
L 34 27 25 66 27 70
11+ 68 50 12 33 82 50

TOTAL NO 1883 1112 1400 1567
SP$ NG 1311 1141 980 820
TOT.BIOM  &£3067 62522 54390 53721
5PS BIOM 51048 49947 44719 39880
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Table 3.6.,11 HERRING in Sub-division 31E. Catch and
spawning stock opticns in thousand tonnes.

Catch 1991  s55B 1992

F
F 0.058 3 51
Fg'gd ¢.096 4 19
Foo 0. 200 9 a4
F 0.218 10 44
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Tabie 3.6.12

16,31.20 25 APRIL 1990
HERRING 31E

Detailed prediction

ARARA KRR AR R R A RARER AR A A A A A A AR R AR AR R AN AARRERRRARRXARR

* Year 1990. F-factor 1.000 and reference F L0960 *

ARAKE AR AR AR R AAR KRR RRRRARKAARAAKARAA Mk kAR AR AR KR A AR A RRR

+ + -—+

H at 1 January| at spaun1ng time!
L + +——= f B ettt oL T + + ———
' { abselute| catch in} catch inf stock] stock! sp.stock. sp.stock! sp.stock] sp.stock!
! age! F) numbers! weight! $ize| bionass! size} biomass)| size| biomass|
B et Sttt + +-= e Tt BT B d————— + + -+
Y 02001 2.417) 129.95) 512.00) 7065.6| 000} 0! .000} .0l
HE 4 .0800} 33,303 782.63] 466.00) 10951.0) 13.980} 328.5) 13,009 305.7)
t3 .1000;} 9.202) 312,88 104.00) 3536.0! 99.840! 3394.6' 92.626! 3149,3!
vooa 10600 12.8300 541.41F  145.00) 6119.0% 145,000 6119.07 134.523! 5676.9!
- 1000} 7.1671  336.84! 81.00] 3807.0! 81.000! 3807.0' 75.147! 3531.9!
6} .1000! 5.840)  295.49/ 656,00 3339.8! 66.000) 3339.6! 61.231! 3098,
VT , 0900 9.602f 511t.77! 120.00] 6396.0) 120.0000 6396.0! 111.496; 5942.8!
T8 .0800)  10.506; 60617 147,000 848l.9! 147.000f 8481.9! 136.788! 7892.7!
1] L0700} i.822] 118.99! 29.00) 1893.7! 29.000] 1803.7! 27.026! 1764.8!
iy 0600 i.461) £8.70} 27.00] 1638,9{ 27.000) 1638.9] 25.200! 1529.5!
1114} .0500} 3.716]  261.98} 82 Uﬂ‘ 5781-0: 82,000} 5781.0! 76.648! 5403.7)
R aatal S T +--= S Sierf e +-= R e
! Total t 104.865! 3986.79! 1?79 DG. 59009 ?: 810.820) 41180.2! 753.694] 38295.6!
ot —— e e ala T TS e : = +——= + B e ————— -+

ARRRARARALR ALKk kR kak kAt R AR bR e m A R AR AARRAR A RASR AR R AAR k&

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

AR ARKRRKARAAAC AR R R AR AR RRARAARRGARAR A kA kR AR AR ARRRARR AR kR

at 1 January| at spawhing time)

+——

H absoiute, cateh i) catch 1n‘ stoek! stock| sp.stock] sp.stock] sp.stock! sp.stock!

b= e e ey +

age | F' nimbers | we1ght' size] b1omass, size| biomass! size] biomass|
b - + = + : + —t =t +
1! .0200' 9.417) 129,95 512.00} 7065.5! .00} .0} 000} .0}

431.96) 10151.0} 12.96] 304.5) 12.058! 283.4)
370.25) 12588.6] 355.447 12085,0) 329,760 11211.8;

1
20 .08000 30.870] 725.46!
1
' Tgi.o0!  341g. 81.00!  3418.00 75.143]  3171.0!
1
1
1
1
1
]
1
1

.
)

]

1

1

+

1

|

i3i dpop! 32,7600 1113.8
{4} 10000 7.166!  302.4
[}

'

i

1

5

]

!

112.93} 5307. 112,93} 530?.5i 104.766;  4924.0|
63.08] 3192.0f 58.525) 2961.4)
i
t
1
1

i
5i .1000% 9.992) 469.6 i
b 0
i 51.40%  2739.7 47.758;  2545.5)
] 6
] 8
1
i

61 <1000} 5.582) 2B2.1

6

3

2

1

3 63,08 319Z.
) .0900} 4.113¢  219.21

5

3

5

1

G
5
0
5i.400 2739.7
94.40) 5446.6
8
7
0

! (3800} 6.746f 389.2 94.40) 5446, 87.838) 5068.2)

g1 0700} 7.339] 479,231 116.80; 7626, 116.80] 7626, 108,846 7107.6.:

104 L0500, 1.260] 76.45% 23.27% 1412, 23.27! 1412.7} 21,721} 1318.5]
11+ L0500 4.034) 284,41} 82.02) 6276. 89.02! 6276.0) 83,211, 5866.4 )

B e Lt T LI, P —— R + + ——— —— e +
| Tota? 1 118.278)  4472.26) 1946, 10‘ 65224.5] 1000.29, 47808.9) 929.626) 44457.9!
e + + g + e e e + + -t
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Table 3.7.1 SUM OF PRODUCTS CHECK ’ .

BET.

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

CATCH TN NUMBEZRS UNIT: miltiens

1970 1971 1872 1973 1974 1975 1976 197¥7 1978 1879 1980 1981

0 0 17 7 14 23 24 11 19 78 36 &2 57
1 166 573 147 237 334 120 670 223 285 122 379 350
2 191 256 742 450 507 359 267 21 177 287 325 658
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
& 133 51 25 89 4l 3l 248 107 24 4l 24 80
7 17 74 14 14 87 20 21 56 35 30 20 i2
8§ 27 18 47 q 7 52 16 12 90 20 26 16
9 17 15 6 8 8 6 34 10 8 4l 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 1388 15861

1982 1983 1984 1985 1986 1987 1988 1989

0 65 28 58 26 43 g 59 61
1 404 243 353 518 111 469 56 272
2 724 758 493 926 675 148 1086 92
3 145 512 411 253 650 304 143 653
4 64 191 314 142 170 266 180 B84
5 43 36 105 118 92 94 147 100
6 8 18 28 36 67 67 45 97
? 26 8 16 10 19 53 39 3l
g8 2 15 8 5 7 ir - 2 20
9 3 ? 13 3 5 7 12 14
i0+ 9 8 7 12 3 7 5 8

TOTAL 1493 1820 1808 2049 1842 1441 1786 1432




Table _3-7-2 SUM OF PRODUCTS CHECK

HERRING IN THE GULF OF FINLAND (FISHING AREA 32)

CATEGORY: TOTAL

MEAN WETGHT AT AGE I THE CATCH

1970

7.300
11.900
19.500
23,700
27.500
.200
36.500
42.500
44.600
48,200
$2.200

e+ N e W e R PN ]
w
™~

[
Ll

1982

§.100
16.900
21.400
30.400
41.400
48,900
66,400
60,500
70.600
97.300

FROL SN P D

o
(=]

1971

7.300
11,900
18,509
23.700
27.500
32.200
36.500
42.500
44.600
48,200
$2.200

1983

6,600
15.200
21,900
33.100
41.100
53.000
59.500
73,700
71,700
65.700

80,200 110.300

1872

7.300
11,900
19,500
23.700
27.500
32.200
36.500
42.500
44,600
48.200
52.200

1984

7.100
13.400
12.100
29,300
402.400
42,600
54.100
72.500
75.200
83.400
70,400

UNLT:

1873

7.300
11,800
19.500
23.700
27.500
32.200
36.500
42,500
44,600
48.200
52.200

1985

5.900
14.000
16.400
22.900
34,500
46.000
57,700
63.300
75,900
79.700

93,800 1060.100 106

gran

1974

7.300
11.900
18.500
23.700
27.500
32.200
36.500
42.500
44,600
48.200
52.200

1986

6.200
14,000
17.%00
22.400
29.500
38.600
55.900
63.400
82.000
83.800

1975

7.300
11.900
19.500
23.700
27.500
32.200
36.500
42.500

44,600

48,200
52.200

1987

5.700
12.500
23.500
25,900
31.100
41,200
53.200
69.600
74.800
90.500

1976

§.500
10.800
19.400
24,200
3G.000
32,100
38.800
43.700
47.900
54,800
51.600

1988

6,400
12.200
16,500
25.500
32.300
37.100
45,800
59.500
72.500
£6.700

700 103.600

1977

6.100
13.600
20.300
28,300
32,700
36.900
41.000
44,200
49.900
48.600
§7.900

1988

6.000
15.500
12.700
22.000

36,900
42.200
47,900
655,600
77.300
56.4900

1978

5.400
15,900
23.0500
29.700
34.500
40,200
41.700
44.000
54.100
53.800
62.700

1979

5.000
14,800
24,900
30.700
38,600
42.900
44,800
45.200
53,900
58.800
67.800

1980

7.400
15.900
24300
32.9¢0
40.800
45.500
51.200
53.000
61.000
64.100
78.300

1981

700
508
.300
200
500
. 400

000 -

. 700
500
700
900

6€1
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SUMHARY STATISTICS
Fleat , Bprad, , sftn),rartial,?ajized,
. 4 . . F . F -
a--::u-.r»--;-nu\aaa-;:.sxajaa;.-a:au-
T L.=10,09 0 (32RZ, JT1145 ., 1902,
2 L.=1NL73,  JBZA, LNTAR .nume.
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Fhar SISFACint ) SIGtA(axt,
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Au: 3
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Age 4
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Jable 4.1 SPRAT catches in the Baltic Sea by country and sub-division, 1987 and 1989 (t). By-
catch of herring in directed sprat fisheries excluded and by-catch of sprat in her-
ring fisheries included. (Data as reported to the Working Group.)

Sub-division

Year and Total
country catch 22 23 24 25 26 27 28 29 30 3 32
1587
Denmark 2,533 2,456 - - 137 - - - - - -
Finland 2,817 - - - - - - 21 4,776 4 - 1,016
Gertman Dem. Rep. 1,307 4 - 1,303 - - - - - - -
Germany, Fed.Rep. 1,125 1,123 - 2 - - - - - - - -
Foland 32,003 - - %0 15,398 16,515 - - - - - -
Sweden 3,453 - - 242 181 727 46 1,957 - - - -
USSR 44,888 - - - ~ 25,602 - 11,824 5,693 - - 1,769
Total 88,186 3,583 - 1,637 16,016 42,844 46 13,802 7,855 3 - 2,785
1988
Denmark 1,972 6 - 983 983 - - - - - - -
Finland 3,028 - - - - - - - 1,97% 8 - 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 - - 43% 791 616 2,184 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 & - 4,318
1
1989
Denmark 5,239 735 - - 4,504 - - - - - - -
Finland : 2,754 - - - - - - 2 1,690 3 - 1,028
German Dem. Rep. 1,166 - - 1,166 - - - - - - - -
Germany, Fed_Rep. 565 565 - - - - - - - - - -
Poland 18,648 - - 79 11,823 4,746 - - - - - -
Sweden 3,450 - 28 746 1,247 110 694 625 - - - -
USSR 53,996 - - - - 13,208 - 29,57 7,308 - - 3,916
Total 85,618 1,300 28 1,9%9%1 17,574 20,064 694 30,194 8,995 34 - 4,944

1Preliminary data.
Penmark Sub-division 25 includes catches in Sub-division 24.




Table 4.2.1 SUM OF PRODUCTS CHECK
SPRAT IN FISHING AREAS 22 TO 25
CATEGORY: TOTAL

CATCH IN NUMBERS UNET: milldons

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

i} 3 3 7 5 0: 3z 33 2r 4 2 0 [
1 i10 1l 142 350 188 68 1071 6% 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 25
5 28 158 410 202 155 187 - 148 199 45 15 69 2
6 2] 49 117 82 134 73. a7 i1 33 22 22 1
7 2 13 10 1 68 35 33 21 9 10 5 i
g+ 1 1 i 1 1 b 1 1 L 1 1 1
TOTAL 590 684 1042 1233 1782 1498 2267 3536 1524 1295 863 1138
1982 1983 1984 1985, 1986 1987 1988: 1989
¢ 11 21 23 40 19 4 12 18
1 211 700 339 143 277 84 41 158
Z 506 130 236 394 230 90: 188 110
3 149 231 103 365. 409 207 167 363
4 55 32 49 102 508 494 247 197
5 18 10 7 25 113 3n2 247 223
6 9 2 1 1 35 e 179 195
7 4 1 0 L 1 13y 36 73
8+ 2 1 i 1 1 o 9 i5

TOTAL 985 1137 759 1072 1593 1332 1157 1351

&1



Table 2:2.2  syM OF PRODUCTS CHECK

SPRAT IN FISHING AREAS 22 TO 25
CATEGORY: TOTAL

HEAN WEIGHT AT AGE IN THE CATCH UNIT: gram

1970 1871 1972 1973 1974 1975 1976 1977 1978 1979 1580 1981

0 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4,00 4.00 4.80
1 4,00 4,00 4.G0 4,00 4.00 4.00 4.00 4.00 4.00 4.00 6.00 4.80
2 14,00 14,00 14.00 14.00 14,00 14.00 14.0¢ 14.00 14.00 14.00 J4.00 15.90
3 16.00 16.00 16.00 16,00 16.00 16,00 16.00 16.00 16.00 16.00 16.00 19.00
4 1s.00¢ 18,00 18.00 18,00 18.00 18.00 18,00 18.00 16.00 18.00 18.00 22.50
5 18.00 18.00 18.00 18,00 18.00 18.00 18,00 18.00 18.00 18.00 18.00 27.GD
6 15.00 1%.00 19.00 i$.00 19.00 19.00 19.00 19,00 19.00 15,00 19.00 .00
7 20.00 20.00 20.00 20.00 20.00 20.0C 20,00 20.00 20.00 20,00 20.00 .00
+ .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .20

1982 1983 1984 1985 1986 1987 1988 1988

0 4.70 4.80 4.40 3.00 4.70 3.80 4.60 5.73
1 10.30 9.90 12.90 13.00 9.40 7.20 5.10 9.44
2 15,30 1&.50 15,30 15.00 16.10 12.80 11.4D 14.99
3 15.00 18.10 18.50 16.00 14,90 15.10 11.90 15.20
4 18,80 18,90 20.00 17.00 15.40 16.20 13.70 16.42
5 18.3¢ 19.20 21.80 18.00 16.40 16.70 16.20 17.34
6 19.10 19.40 19.90 18.00 17.50 17.30 16.1¢ 17.77
7 19.60 20,00 20.80 .00 26,00 18.10 16,60 17.84
g+ 21.10  20.00 .00 00 22,90 23.40 17,00 19.33

851




Table 4,3,1 VIRTUAL POPULATION AMALYSIS
SPRAT IN FISHING AREAS 26 AND 28

981

CATCH IN NUMBERS UNIT: millions

1870 1971 1972 1973 1974 1975 1976 1977 1978 197 1980 1981

1 151 394 534 1826 1896 378 1298 1133 132 106 146 1400
2 314 876 609 960 2405 865 517 3485 2352 188 240 219
3 4201 1530 2501 1389 2413 2642 1066 417 2636 696 13% 162
q 270 3438 1981 2177 1363 1573 1501 1205 375 az6 318 45
5 938 1228 2956 1108 218 484 660 803 626 77 509 42
5 352 248 372 448 483 245 130 244 297 64 25 121
7 5@ 52 63 75 132 g0 67 4l 21 B4 27 [
g+ 16 25 24 33 17 21 38 87 27 33 51 25

TGTAL 7011 7801 9038 8023 9597 6278 5277 7411 468 2774 2155 2019

1982 1983 1984 1985 1986 1987 1988 198¢

1 117 1029 539 227 198 525 34 1638
2 1605 25 1805 1163 645 265 2245 169
3 192 110 226 1850 934 866 540 1148
4 121 26 21 321 1351 1236 666 182
5 39 8 50 149 210 1205 462 336
6 28 2 27 14 97 127 428 158
7 18 3 4 7 7 80 17 219
g+ 14 ? 16 1 11 25 21 56

TOTAL 2132 1280 2942 3735 3453 4328 4413 3906




Table 432 UM OF PRODUCTS CHECK

GPRAT IN FISHING AREAS 26 AND 28
CATEGORY: TOTAL

EAN WEIGHT AT AGE IN THE CATCH UNIT: gram

1970 1871 1872 1973 1874 1975 1976 1977 1978 1879 1980 1981

1 6.000 6.000 6,000 6.600 6.000 6.000 6.060 6.000 6,000 6.000 6.000 6.000
2 10,000 10.000 10.000 10.00C 10.000 10.009 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 13.000 13.000 16.500
5 14,000 14.000 14,000 14,000 14,000 14.000 14,000 14.000 14.000 14.000 14.000 18,700
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
717,000 17.000 17.000 17.000 17,000 17.000 17.0600 17,000 17.000 17.000 17.000 17.600
8+ 20,000 20.000 20,000 20.000 20.000 20,000 20.008 20.000 20,000 20.000 20.000 18.000

1982 1983 1984 1985 14986 1987 1938 1489

5,700 9.000 8.000 8.170 5.500 8.2060 5.750 9.300
10.400 12,800 10.300 1C.13C 10.800 11.230 9,860 12.700
14.200 14,500 13.100 11.980 11.900 12,8600 12.150 14,400
15,300 16.500 14.500 12,890 13.300 13.800 13.860 15.200
16.000 1¥.200 14.9G0 16.100 13,900 14.600 14.570 16,700
15.800 16.800 16.200 18.350 15.900 15.800 14,520 15.800
18.000 17.700 17.500 19.370 15,600 17,000 16.160 17.5G0
12,400 18,206 18.300 18.810 17.000 18.100 17.020 18.900

=]
o] O U D W D R
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Tsble 4-3-.3 VIRTUAL POPULATION ANALYSIS
SPRAT IN FISHING AREAS 26 AND 28

MEAN WEIGHT AT AGE OF THE STOCK UNTIT: gram

1870 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

1 6.000 6.000 5.000 6,000 6.000 6.000 6.000 &.000 6.000 6.000 6,006 6.000
2 12,000 1z.000 12,000 12,000 1Z.000 12.000 12.000 12.000 12.000 12.000 12,000 10.000
3 15.000 15.00¢ 15.000 15.000 15,000 15.000 15.000 15.000 15.00C0 15.G00 15.000 12.000
4 16.000 16.000 16.000 16.000 156.000 16.000 16.000 16,000 16.000 16.0C0 16.000 13.000
5 17.000 17,000 17.00 17.00C 17.000 17.000 17.000 17.000 17.000 17.000 17.000 14.C00
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
/ 18,000 18,000 18.C00 18.060 18.000 18.060 18.000 18.000 18,000 16.000 18.000 17.000
8+ 18.000 18,000 18.000 18.000 1%.000 18.000 18.00C 18.000 18.000 18.000 .18.000 20,000
1982 1983 1984 1985 1986 1987 1988 1989
1 6.000 4.J00 3.800 8.170 5.500 4,610 5.750 4.500
2 10,000 11,600 9.100 10.130 10.600 11.200 9.860 11.110
3 13,400 13.800 122,200 11.980 11.900 12.800 12.150 13.800
4 15.000 15.500 14.100 12.890 13.300 14.1G0 13.860 14,900
5 16,400 16,000 14,660 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 15.740
7 18,000 17.100 17.560 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

8GT



Table 4-.3-4 SuNW OF PRODUCTS CHECK

SPRAT IN FISHING AREAS 26 AND 28
CATEGORY: TOTAL

CATCH WEIGHT AND S0P CHECK

SUM OF PRODUCTS UNIT: tonnes
NOMINAL CATCH UNIT: tonnes

1970 1971 1972 1973 1874 1975 1976 1977 1978 1979 1989 1981

1 906 2364 3204 10856 11376 2268 7768 6798 794 4237 877 8397
2 3140 8760 6020 2600 24050 B650 B170 34850 23522 1880 9404 2589
3 50412 18350 30012 16788 28956 31704 12792 5004 31633 8357 1672 2427
4 12610 44834 25753 28301 17719 20449 19513 15665 4878 12042 4133 749
5 13132 17192 41384 15470 12842 6496 9240 11242 8767 1072 7123 701
6 5792 3968 5920 7168 7248 3920 2080 3840 4744 1024 392 1960
7 1003 1034 1071 1275 2244 1530 1139 597 362 1426 456 97
g+ 322 500 480 660 340 420 760 1740 530 652 1022 445
Ay S0P 87317 96892 113814 90218 104785 75437 58482 79836 75230 30691 25078 17365
BINOMIN. 0 0 0 o4 0 0 0 0 0 0 25529 17770
(B/A) % 0 0 0 0 0 0 0 0 al 0 102 102

1982 1983 1984 1985 1986 1987 1988 1982

1 665 9261 4309 1852 1089 4303 193 15229
2 16691 1216 18590 11788 6834 2968 22136 2145
3 2719 1595 2954 22165 11115 10913 6561 16533
4 1847 432 4017 4136 17965 17054 9235 2769
5 526 138 739 2396 - 2922 17594 6731 5613
6 136 34 429 255 1549 2008 6215 2648
7 324 53 74 134 111 1357 274 3829
8+ 272 127 295 77 182 449 363 1064

A)  SOP 23579 12855 31406 42800 41768  S6645 51706 49879
BINDMIN. 23508 13476  3114% 42978 41982 56646 51853  S0258
wB/8) % 100 105 99 100 100 100 100 101

=
)
w




Table 4.3.5 VIRTUAL POPULATIDN ANALYSIS

—— T

SPRAT IN FISHING AREAS 26 AND 28

p—
o
o

NATURAL MORTALITY COEFFICIENT UNIT: Year-1

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

1 477 607 837 .697 827 637 607 494 437 +387 367 387
2 477 .607 .637 .697 627 637 6687 454 JA37 387 +367 .387
3 477 (607 &37 697 .627 637 607 LA94 437 387 367 .387
4 477 607 .637 .697 627 637 J&07 .94 A37 387 367 387
5 A7 607 637 697 627 .637 607 494 437 .387 367 .387
6 477 807 637 697 627 637 607 494 437 +387 367 .387
7 A77 607 637 697 627 637 607 494 437 387 367 387
g+ 477 607 637 697 .627 637 607 494 A37 +387 367 .387
1989
1 377
2 377
3 377
4 377
5 377
6 377
7 377
g+ 377




Table 4.3.6

BALTIC SPRAT 26 AND 28. TUNING DATA: ACOUSTIC SURVEY
101
USSR DATA
1983,198¢
1,1
1.8
1,21087,2066,1938,501,166,20,69,231
1,16531,12765,9851,441,61,0,0,38
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
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Table 4.3.7 cont'd.

SUMMARY STATISTICS
Fleet . Pred. , SE(g),Partial,Raised. SLOPE , SE JINTRCPT, SE
sy 9 f , F 4 F ,» Slope sIntrept

T TI78 . i85, L4551 . L1779,  .0ODE+D0,  .000ET00. =785, LGS
Fbar SIGMACint.) SIGMA(ext.) SIGMA(overall) Variance ratic
178 155 6.000 Li55 0.000

]

Age 3
Fleet, 83, 84, 85, 86, g7, 88, 89

L] £ L] L] ¢ {3 3
i, -.72, -.84, -.86, -1.00, -.84, ~.72, -.82

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

L] £} +, 3 3 L 3
1, -.83 , .101, .4373, .0%98, .000E+00, .0OCE+00, —.827: .036
Fbar SIGMACInt,) SIGMA(ext.) SIGMA(averall) VYariance ratio
060 101 0.000 L101 0.000

hge 4
Fieet, 83, 84, 85, 86, 87, 83, 82

) ]

17740, -1.57, -.55. .75, -1.27, .91, .97

SUMHARY STATISTICS

Fleet , Pred. , S5E{q),Partial,Raised, SLOPE N SE +INTRCPT, SE
s q s s F 5 F s, Stope » Intrept
1 -.78 , .665, .4588 , 1228, .000E+0Q, ,Q0QE+0Q0, ~.779, .235

Fbar SIGMA(int.) SIGHMA(ext.) SIGMA (overali) Varisnce ratio
123 665 0,000 .565 0.000

4ge 5§
Fleet, 83, 84, 85, 86, a7, 88, 89

17 IS, .97, 119, 1.68, -.89, -1.32, “1.02 .
cont'd.

€91
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Table 4.3.7  cont'd.
SUMMARY STATTSTICS
Fleet . Pred. , SE(e),Partial,Ratsed, SLOPE , S JINTREPT, SE
Y . . F o F . »  SYope sIntrept
T aST.05 800, 357 . 1373, 000500, .O00E00, ~1.058. 180
Fbar SIGMA{Tnt.)  SIGMACext.)  SIGMA(averaT) Variance ratio
JI37 .509 £, 000: 50 0. 000
Age 6
Fleet, 83, 84, 85, 86, 87, €8, &9

L) £ L] L L L) L]
i, -.83, -3.21, -.75, -1.35, -.86, ~.93, -1.31

SUMMARY: STATTSTICS

Fleet , Pred. , SE(q),Partial,Raised, SLOPE B SE » INTRCPT, SE
s 9 f sy F . F . Slope sIntrept
T~ ~1.32 . .9%, .27 , .0461, .000E+00,  .000E+00, —1.318, 327
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall} Variance ratio
.045 924 0,000 .924 0.000




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

1977 1978 1879 1980 1981 1982 1983 1984 1985 1986 1987 1988

1 .089 046 114 041 078 .015 .019 014 013 030 011 .022
2 .228 .391 1321 .368 .130 192 023 061 .051 .058 062 075
3 .273 .397 307 .224 164 .256 028 .099 109 065 124 209
4 527 641 384 .381 .174 .285 078 131 269 136 .138 .160
5 434 921 422 674 129 364 042 .309 127 365 210 .084
6 1.320 417 350 .395 .5%6 .186 .044 .283 178 145 .489 L1130
7 556 554 .320 LA14 240 204 043 477 .147 .154 .205 (132
+ .556 554 320 414 L2490 +264 .043 177 .147 154 .205 132

1989

.038
.178
0580
123
.137
045
109
.109

+ N B N

(=]

—
&
w




Table 4.3.9 VIRTUAL POPULATION ANALYSIS From tuning.
SPRAT IN FISHING AREAS 26 AND 28

STOCK SIZE IN NUMBERS URIT: mitlions

BIOMASS TOTALS UNIT: tonnes

ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEM 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

1 16733 3942 8795 5040 24951 10834
2 21278 9504 2052 4150 2409 12326
3 2170 19511 3502 952 1430 1130
4 3622 1025 3849 1362 379 648
5 2822 1327 204 1387 463 170
6 392 1135 288 102 352 218
7 118 6% 408 107 34 104
8+ 251 81 158 205 154 81

TOTAL NO 47385 27589 19347 13304 30172 25511
SPS N0 17069 12617 6243 4158 3085 7606
TOT.8I0M 507502 356234 211605 147029 211655 223088
SPS BIOM 229135 179660 94555 59747 37102 83264

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

TOTAL O 89584
SPS  NO 29595
TOT.8ICH 779510
SPS BIOW 431736

1983

71613
5647
5383

463
258
63
96
223

83744
7801
451402
102867

1984

48384
38280
3008
2854
233
i35
33
125

93052
26433
617652
260475

1985

21641
29107
21966
1662
1528
104
62

37

76106
36294
784638
409976

1986

7981
13798
17876
12720

820
869
56
g0

54212
33678
599753
4068050

1987

54887
5258
8843

11376
7537

387
511
159

88957
25338
713127
343826

1988

1862
37592
3424
5413
6863
4230
164
206

59754
38018
665567
439846

991



Table 4.3.10

Title 1 SPRAT _IN FISHING AREAS 26 AND 28
At 12.47.59° 27 APRIL 15990

from 77 to 89 on ages 1 to 7
with Tersinal F of ,100 on age 3 and Terminal § of 1.600

Initial sum of squared residuals was 81.094 and
final sum of squared residuals is 19,212 after 72 iterations

Matrix of Residuals

Years T/78 78/
Ages
YA A72 .108
27 3 255 454
34 -.830 -.242
4/ 5 -.221  -.052
5/ 6 -,155 336
6/ 7 1.14% ~.826

.002 ooz
WTS 010 010
Years 79/80 BO/B1  81/82 82/83 83/84 84/85 BS5/86 86/87 87/88  8B/80 WTS
Ages
/2 L1700 -.16% 1,060 -.642 1,655 297 J19 1,150 -,455  -.849 .000 .304
2/ 3 71 .837 208 745 2305 -.031 .314 068 ~.792 .38L .009 .566
3/ 4 179 -.269 -.050 -.328  -.090 -.723 047 -,285 -.1%0 447 .000 773
& 5 -.310 2331 -.446 153 .004 040 -.052 ~.103 315 -,1585 .000 1.000
5/ 6 -.029 -.532 -,403 L1740 -,735 482 -,258 .080 154 .032 .000 648
&/ 7 -.428 -.624 948 - 740 -,419 412 -,096  -,364 .987 -,522 .0oo .323

002 .00l 001 000 000 -.001 000 .000 000 060 . 2.627
WTS .010 010 010 ,010 .010 L010  1.000 1,000 1.000 1,000

* Fishing Mortalities (F)

77 8 79
F-values 4645 L6018 3875

a0 8l 82 83 84 85 B6 47 88 89
F-values .4766 2490 .3279 .0523 .1691 .1592 .1563 .1972 .1583 1000

Selection-at-age {5)

£91

1 2 3 4 5 ] 7
S-values 1016 5255 1.0000 £.4237 1.7484 1.8061 1.6000




Table4.3.11 VIRTUAL POPULATION ANALYSIS
SPRAT IN FISHING AREAS 26 AND 28
FISHING HORTALITY COEFFICIENT UNIT: Year-1 VARIABLE NATURAL MORTALITY COEFFICIENT

-
()]
o

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

1 107 058 .129 .048 .103 014 026 .028 017 030 017 .0i0
2 .238 499 .170 432 153 263 022 084 .103 075 081 .10%
3 J313 421 441 307 .203 .314 040 095 154 .142 164 . 207
L .582 .789 419 663 . 260 375 099 .195 255 .203 .345 .223
5 .625  1.138 614 782 .284 639 058 420 204 339 <344 . 255
& 1.351 778 .535 .738 .799 513 .092 424 268 .253 .439 L240
7 722 .587 849 831 .655 429 .149 428 250 . 255 420 115
g+ 22 .587 .949 .831 655 429 148 .428 250 V255 420 .115

(2- 8\ 621 725 436 584 340 421 062 .243 .197 202 271 207
( 2- 6)M .328 519 . 385 519 .228 279 032 094 13% .143 .225 147

1989 1980~87

1 046 .035
2 .074 149
3 .091 177
] 121 299
5 .204 +384
6 .157 441
7 227 WA27
B+ .227 427

(2- 86 128
( 2- 63K L1085




Table 4.3.12 VIRTUAL POPULATION ANALYSIS
SPRAT IN FISHING AREAS 26 &ND 28
ST0TK SIZE IN NUMBERS UNIT: millions

BlOMASS TOTALS UNIT: tonnes

ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK

STOCK DATA REFLECT THE STOCK SITUATION AT SPAWNING TIME,

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

1977 1978 1979 1980 1981 1982

1 13974 3130 7811 4343 19184 11286
2 20481 7792 1610 3630 2062 9247
3 1940 10017 25719 718 1173 945
4 3355 883 3583 877 263 512
5 2120 1163 219 1247 225 108
6 387 704 203 63 284 20
7 97 62 176 63 15 68
8+ 207 77 69 120 67 53

TOTAL NG 42562 23629 16249 11060 23274 22310
PS5 NO 15571 10707 4764 3138 2316 5487
TOT.BI0OM 460498 310928 173761 119971 162516 186121
SPS BIDM 206566 152866 71952 44372 27027 59857

1989 1990 1980-87

143379 0 22012
2 2849 28408 9987
3 15846 1816 5120
4 1902 5926 2445
5 2173 1160 1088
3 1294 1215 197
7 1285 758 67
+ 331 883 66

TOTAL NO 69064
SPS N0 195458
TOT.BIOM 557812
SPS BIOM 277044

ARE GIVEN FOR 1 JANUARY: THE SPAWNING
WHEREBY THE FOLLOWING VALUES ARE

1983 1964 1985 1986 1987 1988

33468 24582 16980 8053 38201 1236
5886 28392 14584 10788 5307 26032
3759 3139 15933 8496 6799 3458

365 1968 1741 8825 5008 3997
186 180 989 871 4894 2458

30 96 72 521 421 2404
29 15 38 36 275 188
67 58 23 57 85 236

63789 58430 50361 37548 60991 43009

6420 19905 22250 20570 15889 245619
350204 423362 518198 399089 477427 456217
82561 196855 255823 248697 210839 279243

—
o
o




Table 4.3.13 Resutls from the USSR young sprat (t=0) surveys.

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

Year trawl survey catches, g Kid trawl survey, trawl catches,g
class (ptrawl) (w1) (ikid) (W2)
1980 0.90 3.50 1.0 1.70
1984 0.36 2.90 0.26 2.00
1982 2.64 3.20 1.42 2.50
1983 4.56 2.%0 3.54 1.30
1984 0.80 2.30 1.20 £.70
1985 0.10 1.10 0.26 1.70
1986 9.22 2.50 2.23 1,20
1987 0,01 2.60 2.08 0.43
1988 12.30 3.20 0,36 2,00
1989 7.20 3.00 .73 2.80




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

Data for
REGRESSION TYPE = C

TAPERED TIME WEIGHTING APPLIED
POWER = 3 OVER 20 YEARS
PRICR WEIGHTING NOT APPLIED

4 surveys over 10 years

FINAL ESTIMATES SHRUNK TOWARDS MEAN
ESTIMATES WITH S.E."S GREATER THAN THAT OF MEAN INCL
MINIMUM S.E£, FOR ANY SURVEY TAKEN AS .20

MINIMUM OF 5 POINTS USED FOR REGRESSION

Yearclass = 1986

Survey/ Index Slope Inter-

Series  Value cept
ptrawl 6.8276 565 7.315
wl 3.,2581 2,417 1.956
ikid 3.1485 1.002 7.507
we 2.5649 8.813 -16.047
MEAN

Yearclass = 1987

Survey/ Index Slope Intepr-

Series  Value cept

ptrawl L5931 .490 7.582
Wl 3,2958 2,904 .482
ikid 3.0818 ,97% 7.553
w2 1,6677 ****** -B60.459
HEAN

Yearclass = 1988

Survey/ Index Stope Inter-
Series VYalue cept

ptrawl  7,1156 .434 7.874
wl 3.4965 5,753 -8.999
ikid 1.5261 2.741 2.819
w2 3.0445 2.818 2.049
HEAN

Rsgquaie

L1467
.4557
5343
.1318

Rsquare

L7758
3824
.5945
.0o01

Rsquare

L8797
+1796
L1282
3704

No,

Pts
6
6
6
6

No.
Pts
7
7
7
7

No,
Pts

0 20 Co 0

Predicted
Value
11.1705
9.8303
10.6617
6.5591

2.8203

Predicted
Value
7.9218
10,0536
10,5589

(L TR

9.9262

Predicted
Value
10.9635
11.1147
7.0013
16,6321

9.7223

UDED
Sigma Standard
Error
42990  ,57789
.80673  ,B7225
68920 79966
1.89346 2.55898
.65881 65881
Sigma Standard
grror
.39176 .60178
.92616  ,99261
60186 66998
B.00494186.35825
66336 66336
Sigma Standard
Error
L33501 39900
1.93688 2.12513
2.35272 2.71682
1.18147 1.29152
.83593  .83593

Weight

.35951
.15780
18775
01833

27661

Weight

+33365
12262
26916
00900

.27456

Weight

. 72459
02554
.01563
08916

16508

conttd.

Te1




[4A)

Table 4.3.34 cont'd.
Yearclass = 1989

Survey/ Index Slope Inter- Rsquare Ho. Predicted Sigma Standard Wedight

Series  Value cept Pts Value Error

ptrawl 6.5806 .589 7.307 .8138 9 11.1814 ,89081 .65522 66734

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

ikid 2.9069 *****x* B8 046 L0045 9 .0283 18B,44702 19.88294 .00072

w2 3.3673 4.221 -1.82% +3347 9 12,5919 1,74156 2.01724 07041

HEAN 10,0060 1.15038 1.15038 .2164%

Yearc)ass Weighted Internal External  Virtual Ext.SE/
Average Standard Standard  Population Int.SE
Prediction Error Error Analysis

1986  10.41  33040.30 .35 240 10,5538202.03 1.16

1987 9,44 12611.32 .35 .65 8.35 4237.00 1.87

1988  10.58 - 43374.45 .34 .33 12,188 %nrnnrx .96

1989  11.02 60914.42 .54 .35 -1
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Table 4-.3.156

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

SPRAT IN SUB-DIVISIONS 26 AND 28

ke ' kel e o e e +
! Year 1990 ' Year 199 i Year 199 i
FRSpS— [ [P PR I RS R R et e o e Hom +
! fac-) ref.) stocki sp.stock! | fac-! ref.! stock| sp.stock! ! stock] sp.stock!
! tor) F| biomass! biomass! catch! tor! F! biomass! biomass! catch! biomass! biomass!
ER e s e v o e e n e mmmm R R o o m [T — A St b P e L +
[ H .12} 832! 377 65, .07 .00¢ 949} 612} 0} 9441 6651
i ! | ) H IS R R ) ' 609} 8 936! 6551
! i i : | too.2y .03 ) 606] 17 929, 646
! H ! : H N A .05 ' 599; 33!} 915) 628)
H 1 i ! i V.6 .08} ' 5931 50¢ 000} 6101
H ! H H H ' .8) L2104 i 587! 65| 887) 293)
| i | : i I L i H 581} 81t B73} 5761
| : | | H 1.2y .8 ! 575f 96! 860} 560
: i \ i i vl 18 H 569! 111! 847} 5451
1 | i ; i 1ok .20 ! 563 125! 834! 530}
| : ; i ' 1o1.8) .23} ¢ 557, 1490] 822! 516}
| 1 i ! H vo2.00 .26} ) 552¢ 154! 810! 501!
[P, - B o R Frm [ epe— R oo e e Fm———— P ] B +

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

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

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

PLT



Table 4.3.17
SPRAT IN SUB-DIVISIONS 26 AND 28

MRER R AR AR AR AR K AARRAAKARKAARRARAKARAR AXRARK AR Rk E m k& &k

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

* Run depending on a TAC value

AR KK AR kR kKRR R KRk R N N E R AR A RN A RS AR A RA R AR R RAR KRR AR AR

A e e e et +

H at 1 January| at spawning time!
R e e e Fmm——————— o s e e Fmm e ——— e ———— e +
! | absolute] catch in| catch in| stock} stock] sp.stock| sp.stock! sp.stock! sp.stock)
i age! Fl  nhumbers| weight | size| biomass| size] ObDiomass) size! biomass!
B It T tm— e 4 + —_— - : ——— —————t
! 11 L0430 2139.83) 219200.4) 60914 274113} 01! 0} .0 0}
2 L0688 1576.04) 20015.7! 28408  315612] 21305.0) 236709 17049.3:  189417!
! 31 .0846) 122.99 177100 15816} 25060 1816.0] 25060 1441.8] 19896;
HE N .1124)  882.48; 13413.8; 9926} 147897  9926,0) 147897, 7771.3) 115792!
15} L1896}  167.86)  2803.3) 1160} 18362 1160.0} 183621 873.8 13832}
! 6! .1459] 138,03} 2318.9 1215; 20339 1215,0; 20339 935.5! 15659
HE .210%¢ 120.88!  2115.5] 798| 124761 758.01 12476) 564.9| 9298
1 B+ L2109 140.82) 2661.5] 8831 177481 883,0} 17748 658.1, 13227
oo o ——— dmmm Fmm o mmm Fommm————— e L R o ————— +
| Total | 5288.93] 65000.0] 105080, 831610] 37064.0) 4785%4! 29294.8} 377126)
Fm e e ——— o o —————— e e e e Fmm——————— [ ——— e e +
* Year 1991, F-factor 1.000 and reference F L1294 =

o e e e +

! at 1 January! at spawning time|
B e Fom g ——— Fmm—m— e e e e e +
! | absolute} catch in| catch in} stock)| stock| sp.stock| sp.stock| sp.stock] sp.stock)
| age| Fi numbers) weight/ size! biomass! size] biomass| size! biomass)
L S Fm—————— B et B ettt Fmmm—————— B et e e e e —— +
H 1} L0463 830.92} 7727.60  22012.0] 99054 | .0; 0f .0} 0}
H 2, .0740) 2383.84; 30274.8; 40022.5] 444650) 30016,9! 333487, 23957.0) 266162
V3] Q9107 1321.97) 19036.4) 181°2CG.7, 251031; 18190.7] 251031} 14395.,4) 198657!
H 4} L1210 1G9.09] 1658.2] 1144.6] 17054} 1144.6! 17054 892.3] 13295}
! 5} 20800 941.40) 15721.4), 6084.4) 96315,  6084.4] 96315)  4550,5) 720331
1 6] L1570} 80.08;  1345.3] 858,31 11019, £58. 3! 11019] 504.0} 84371
I L2270 122,73 2147.7) 720.3] 11855 720.3] 118551 532.5) B765)
] 8+ .2270) 155.32) 2935.5) 911.5; 18321, $11.5] 18321} 673.9) 13546
B s i T T demm Fm——————— e - dmmm o et +
1 Total ! 594%,35) B0846.9) 83744.3] 949304] 57726.7) 739087 45505.7' 580897
B ittt e et e D O dmmm e A e Fomm dmm +
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Table 4,4.1 VIRTUAL POPULATION ANALYSIS
SPRAT IN FISHING AREAS 27, 29-32
CATCH IN NUMBERS UNIT: millians

1970 1971 1972 1973 1874 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 1817 350 552 119 91 334 . 63 25 402
7 0 356 23 151 1018 122 447 78 44 234 42 7
8 29 [ 155 64 129 505 70 127 25 13 131 13
9 11 28 3 149 53 13 299 47 88 12 8 55
19+ 13 36 25 78 82 g 15 129 43 60 50 12

TOTAL 6238 6774 6579 8013 7281 5420 5876 5427 2958 1958 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 24 262
4 54 45 120 23 242 63 236 ]
5 8 33 19 93 16 170 53 180
6 24 g 9 10 53 14 153 38
7 230 16 5 11 9 49 12 107
8 1 134 5 1 4 3 58 6
9 4 2 58 2 1 3 5 32
10+ 31 16 8 51 26 26 48 28

TOTAL 822 625 759 833 725 756 854 994

LLT



Tables.4.2

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

MEAN WEIGHT AT AGE IN YHE CATCH

=
(=]

F OO U W

1970

9.500
10,000
11.800
12,600
12,700
13,300
13.100
12,500
13,400
12,600

1982

9,800
12.500
14,600
15,200
16.100
15,900
16.100
16.700
16,500
16,200

1971

9.500
10.000
11.800
12.600
12.700
13.300
13.100
12.500
13.400
12,600

1983

7.600
12.600
14.900
16.200
16.000
16.400
16.500
16,700
17.700
17.100

1872

9,500

10,000
11.8600

12.600

12.700
13,300

13.100
12.500-

13.400
12.600

1984

8.200
12.100
13.800
15,200
16,100
16.300
16.400
16.900
16.990
16.700

SUM OF PRODUCTS CHECK

UNIT3

1973

9.508
14,000
11.800
12.6060
12.700
13,300
13.100
12.500
13.400
12.800

1985

7,400
11.200
13.000
15.200
15,300
15..800
15.700
16.500
15.400
15.600

gram.

1974

9.600
10.200
11.400
12,300
13,000
13,300

13, 300

13,800
14,900
13,300

1986

10,100
12.460

13,500
14,900
15,600
15,600
16.200
16, 708
16..200
16,300

1975

9.400
I1.300
12.000Q
12.200
12.400
12,900
13,500
13.200:
14.200
12,360

1987

9900
12,200
4,000
14.600
15.400
16.300
16.600
17.400
15.500
16.500

1976

8. 706
10.800
12.200
12.800
13.700
13,900
14.060
13. 200
13,800
4,200

198¢

10000
£3.200:
13,800
15.760
16,108
16.600
I7.200
17.300
16,400
16..800:

1977

7.800
10,500
13..100
13.500
13,900
14.800
14.200

14,500

15.600
14.400

1989

11.800
12.400
14,900
15.400
16.700
17,200
L7.300
16,800
17.400
16..900

1978

9,800
10,900
12,400

13,000

13,600
14,100

14,400°

14,900
14.100
14,500

1979

11.400
12.900
13.700
14.000
14.309
14.400
14.900
15.000
15.100
15.000

1980

11.000
12.600
14.600
14.300
14.200
15.300
14,300
14.900
13.800
15.000

1881

9.500
12.600
14.600
14.800
15.800
15.800
16,200
15.600
15.600
14.000

8.1



Table $-5-1  su OF PRODUCTS CRECK
SPRAT [N FISHING AREAS 22 TQ 32
CATEGORY: TOTAL

CATCH IN NUMBERS UMIT: millions

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1944 1985

0 33 125 215 104 a7 51 35 26 24 1os 6 65
1 2615 628 4682 2371 500 1340 369 2303 363 1852 1005 566
2 6172 2032 B18 8399 3325 597 1476 g20 2460 297 2393 1703
3 3618 5678 2106 a9y 4936 1037 378 405 125 531 388 2521
1 1940 2387 3510 1807 480 2291 500 94 228 107 447 447
5 1929 790 1040 1739 817 188 1357 88 64 47 77 ZH
5 933 878 350 384 683 150 72 527 57 12 38 30
7 1213 247 548 140 73 334 67 13 231 18 9 19
B+ 278 546 422 399 189 128 235 29 51 148 83 ¥

ToraL 18731 13311 13691 16420 11100 6114 4489 4475 3900 3117 4516 5687

1986 1987 1988 1989

0 32 4 181 118
1 495 779 78 2102
2z 1142 334 2696 290
3 1425 1320 730 1772
4 2099 1833 1149 404
5 340 1805 762 739
& 188 227 760 390
7 16 149 05 398
g+ 50 73 141 137

TOTAL 3757 6584 0583 5350

—
-~
D




Table 4.5.2  VIRTUAL POPULATION ANALYSIS ' :

SPRAT IN FISHING AREAS 22 TO 32

0BT

MEAN WETGHT AT AGE OF THE STOCK UNIT: aram

1974 1975 1976 1977 1978 1979 98¢ 1981 1982 1883 1984 1985

1,000 L.000 1,000 1.000  1.000 1,000 %.000 1,000 1.8@0 1.006 1.090 1.000

6.500 6,100 6.1000 5.880 6.000 6.500 7.000° 6,500 7.000 7.000 7.000 8.300
11,400 11.500 11.500 11.000 11.500 12.2000 1z.000 13,500 12.000 13,006 11.200 11.200
13,100 13.200 13.200- 13.500 13,100 13.800 14.00@¢ 16.000 15.800° 15.500 14,000 13.000
14.500 14.000 14.500 14.500° 14.500 14,806 14,500 17,5000 16.000° 16.800 15.500 14.500
14.800 14.500 15.000 15.100 15.100 15.1000 14,906 16.590° 16.500 16.800 16.500 15.800
16,000 15.900 16.200 16.500 16.100 16,200 16.5000 16.00C 16.500° 17,000 17.000 17.000
16.500 16,700 16.900° 15.900 16.800 17.000 16.800 16.500° 17,000 17.500 17.500° 17.300
16,900 16.500 17.000 17.300 17,300 17,400 16,900 16.500 18.000 18.000 17.300 17.300

4 oW O U R N O

L=

1986 1987 1288 14989

1.000 1.000 4.380 5.020
8.300 8.300 5,580 2.880
12,000 12,000  4.460 13,560
14,300 14,300 12.150 14.540
14,800 14,800 14.200 15.810
16.000 16.000 15,210 16.820
17.000 17.000 15.310 1/.320
17.500 17.500 16,590 17.510
17,760 17.700 17.040 18.100

+ e~ Al O

<




Tabkle 4.5.3

BALTIC SPRAT Tuming Data: Acoustical Surveys

102

Internat, Surveys 24-295
1983, 1989

1.1

i, 2

1, 34442, 8912, 7997, 1989, 310, 192, 111, 7
1, 1241}, 19142, 4827, 1673, 189, 45, &7, 55
1, 3718, 10968, 8455, 1920, 268, 79, 56, 44
L, 1234, 8256, 8530, 2496, 359, 26, 20, 34
1,
1,

11263, 2899, 6307, 2875, 982, 185, 19, 14

b4a4, 5131, 3194, 3580, 1568, 195, 30, 8

1, 29866, 2093, 18258, 3323, 2129, 1641, 1591, 250
USSR Suirveys 26+23

1983, 1989

1, 1

1, 8

1, 21087, 2066, 1938, 501, 1lss, 20, 6%, 231
L, 16531, 12785, 981, 441, &1, o0, 0, 38
1. 9752, 7748, 7174, 663, 357, 37, 58, 150
1, 5Send, 5351, 5283, 4693, 107, 175, 19, 24
1, 23035, 2246, 2992, 2489, 2341, 110, 81, 41
1, 741, 14404, 1251, 1647, 1451, 1301, 59, &0
1. 22461, 433, 8394, 681, 875, 934, 825, 142
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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 19584 1985

1 112 .078 .069 145 .100 .142 .058 095 .031 .035 019 021
2 160 147 172 206 401 230 .338 .294 .196 .043 .073 .047
3 .370 271 .280 .403 .229 .295 .331 .213 .306 .081 .093 320
4 471 575 .338 .554 449 .220 .335 186 .249 163 117 174
5 .323 .455 699 .345 .650 457 .289 .131 265 .104 220 .113
6 .555 .300 479 . 733 .283 .331 482 .256 .164 .100 .148 .147
7 .376 .350 +394 448 403 307 .359 .218 .240 098 .130 120
8+ 376 +350 .394 448 .403 .307 .359 .218 240 .098 .130 120

(2- 63U 376 .350 .394 448 402 .307 355 .216 .236 .098 130 120

1986 1987 1938 1989 1574-87

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 Jd21 138 .102 .104 264
8+ .121 .138 .102 104 .264

(26U .12t 137 101 102

581



186 Table 4.5.6

Title : SPRAT IN FISHIRG AREAS 22 TO 32

frem 74 to B9 on ages 1 to 7
with Terminal F of .,085 on age 3 and Terminal S of 1.300

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

Matrix of Residuals

Years 74775 78/ TesIT O TIAI8 78479
Ages
ir 2 767 .423 .218 118 122
253 -,157 -,103 -.173 .199 .693
3/ 4 ~.057 471 -.144 .119 -036
4/ 5 -.06% .102 024 -.223 -.239
5/ 6 -.331  -.121 167 -.352 +301
6/ 7 208 -.466 .04z 332 -.677

000 .000 000 .00¢ .00c

WS .001 .001 .oe1 .001 .001
Years 79/80 BO/81  81/82 B2/8B3 83/84 B4/B5 B5/86 86/87 B87/88 88/89 WTs
Ages
1/ 2 .478  -.979 .507  -.110 .582 L1793 061 1,146 -.639  -.743 Qoo .33%
2/ 3 .267 477 .631 .528  -.085 -.022 272 102 -.684 +330 .0eo 525
3/ 4 .287 .341 247 202 199 -.261 128 -5y -.077 366 .000 .991
4/ 5 -.346 252 -.341 .010 016 2035 -.126 -.0%9 L35 -.124 .oco 1.000
5/ 6 -.11?  -.762  -.485  -.0%6 -,299 W277 0 -.234 -.045 2180 -.D96 000 .670
6/ 7 -.276 -.002 -.126 -.668 -.266 -.013 -.012 -.256 .450  -.166 .000 .594
008 000 006 .000 000 .00D 000 000 .000 .00 1.047
Wis .001 .001 001 001 001 1,000 :.000 1.000 1.000 1.000

Fishing Mortalities (F)

74 75 76 77 78 79
F-values .3507 .3237 .3573 4470  .4302 3420

80 81 82 83 B4 85 86 87 88 89
F-values .3943  .23t4 (2452 1026 L1355 L1226 ,1210 .1348 .1087 .0850

Selection-at-age (5)

i 2 3 4 5 & 7
S-values .1973  .6056 1.0000 1.5016 1.6672 1.5196 1.3000




Table_4.5.7 VIRTUAL POPULATION ANALYSI§ From separable VEA.
SPRAT IN FISHING AREAS 22 TO 32
FISHING MORTALITY COEFFICIENT UNIT: Year-1 .  VARIABLE NATURAL MORTALITY COEFFICIENT
1974 1975 1976 1977 1578 1979 1980 1981 1982 1983 1984 1985

1 117 .082 .082 .168 .106 .153 061 .118 .031 .037 .037 .026
2 186 155 .181 .251 486 .248 374 .314 252 044 078 094
3 367 .328 297 434 293 £392 . 365 245 335 .109 .096 .130
4 .502 569 A4 608 503 303 .506 212 .297 .183 163 .182
5 407 .504 .585 .515 773 .548 446 227 312 .129 .254 .165
6 .588 416 566 704 511 +444 654 475 L322 Jdzz .189 .176
7 451 .383 .048 591 .376 .767 258 346 .587 .223 .164 160
g+ 458 .383 648 .591 .376 167 .559 346 .587 .223 .164 160

(2- 60 .410 .394 434 502 513 .387 A6% .295 304 117 156 .149

1986 1987 1988 1989 1974-87

1 047 .019 .014 017 077
2 074 051 .088 071 .199
3 117 122 133 083 .259
4q 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 .232 110 129 403

( 2- s .154 177 137 107

L81
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Table 4.5.8 VIRTUAL POPULATION ANALYSIS Irom separable WPA.
SPRAT IN FISHING AREAS 22 T0 32 '
STOCX SIZE IN NUMBERS UNIT: millions

BIDMASS TOTALS UNIT: tomnes
ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STOCK ARE GIVEN FOR I JANUARY; THE SPAWNING
STOCK DATA REFLECT THE STOCK SITUATEON 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 1960 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 38613 22188
3 14112 24358 9838 3331 24259 4034 1601 2338 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
1 2498 3086 964 840 2114 526 ig2 1743 262 132 264 217
7 3991 930 1364 367 290 77 201 56 651 113 7 148
84 915 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 NG 48853 38325 23000 35342 27093 13909 8990 6298 10265 11867 30316 38236
TOT.BI0M 1179293 802147 904621 827698 580354 375006 267437 322378 343799 706135 811263 B69425
SPS BIOM 630533 508629 319716 430116 357701 200515 125386 96437 135923 175087 370083 485072

1986 1987 1988 1989 1990 1974-87

1 12336 47468 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
? 132 810 705 4003 2741 707
8+ 413 397 1538 1378 3642 735

TOTAL NO 64387 91661 72853 194117
§PS  NO 39690 35094 47507 41793
TOT.BIOM 820716 1034107 630961 2164283
SPS BIOM 555340 512794 464833 645183
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Tablé 4.5.11 Sprat in Sub-divisions 22-32. Detailed prediction.
SPRAT IN TOTAL BALTIC

AL LR Rk Rk AR Rk R kA AR R R R AR AR AR AR A AR A KA AR ALK AR R AR KRR Ak

* Year 1990. F-factor 1.000 and reference F L1070

Ak Rk R R A R E R AR A KRN AR AR A AR A K AR KR AR AR KA kR AR KRk h kR Ak &

A e s e +
! ~at 1 January, at spawning time|
b e e B e fmm o b e o Fmmm e o +
| | absolute! catch in{ catch in} stock! stock| sp.stock| sp.stock] sp.stock! sp.stock!
| age) Fi nunbers! weight] size! biomass) size|] biomass! size| biomass!
Fommmd o domen S Fm———————— b e e to—————— b e e Fmm +
1 .0170} 827.57) 6554,4) 560007 484799 o} tH .0! o}

1 . 1 1
2] .G7107 2528.50) 25049.0] 42029f 504348 29420.3) 353043 25669.0) 308028
; i L0830} 241.41) 3217.9) 3452] 49363,  3452.0] 493637 2997.4) 42863,
I L1090) 1616.16] 23978.5) 17814,  263647] 17814.0{ 263647! 15308.1! 226560)
HEH L1550 383.99) 6054.3] 3041} 48656;  3041.0] 48656]  2565.6) 41043
[ L11707 371,00 6063.4; 3624} 65008 3824.0; 55008  3275.6) 55684
i ; (12007 272.37]  4639.3) 2741 47967  2741.0) 47967,  2345.1) 41039
i 1

+

8+] L1200f  361.%0) 6362, 3642; 64463  3642.0) 84463]  3115.9] 551521

o m e S A e e e et e e dmmm S +
| Total | 6602.89] 81918.8] 132543) 1508253 £3934.3! 892149} 55276.8] 770377
L F e e e ————— Hm——m e e e A ———— R e D -+
KRR AR KA AR R R AR R K Kk Rk ARk R kR R AR KA AR AR K AR AR AR KR KR KA
* Year 1991. F-factor 1.000 and reference F L1070 ¢
hkk kA kA kAR A XA AR RRE AR EREAKN KA RRARNAAKAAAKRAAKAKRAA A k& ok

B e T B T +

H at 1 January) at spawning time|
R et L L S Fmmm A e o Fm—————— ot e e ——— +
H | absolute! catch in}! catch in} stock]| stock! sp.stock} sp.stock! sp.stock! sp.stock!
! age] F} humbers] weight! size] biomass) biomass| size| biomass|
e e e B O Fmm e o e e B e T e o Fm e ———— +
HE 0170}  401.48) 3179.7) 27167, 225486 ! [HH .0f 0}
H 23 L0710 2528.48, 25048.8] 42028 ) 504343} H 353040) 25658.8! 308025
13 .0830; 2089.93) 27858.8) 29885) 427356 I 427356} 25949.% 371080
H 41 L1090} 220.03]) 3264.,5] 2425 35894 ! 35894 2084.1; 30845
, 51 .1550] 1539.83) 24277.9| 12194 185111 \ 185111 10288.1; 164609
] 11707 192.88)  3152.4) 19881 33797} ! 33797 1703.0) 28950
A 1200f  258.04!  4395,3! 2596} 45444 ) ! 45444}  2221.8) 38880,
1B+ 1200} 429,43 7549.4] 43211 76493 H 76493 3657.4) 65444 |
T L et v e R R e R PRI [ e ot e +
; Total i 7650,100 98726.8) 122607 1543929, 82831.4! 1167140] 71612.8! 1007837!
e P o [ —— S e B Tt Fmmm T R +
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Table 4.5.12 Sprat 1987-1989 average of catch in number

and mean weight at age.

183

Sub-div, Sub-div. Sub-diw.
22-25 26+28 27-29432 Total

Age :

N w N W N w N
1 94.3 7.2 732.3 7.8 158.7 10.6 985.3
2 129.3 13.1 893.0 11.3 i04.0 2.6 1,126.3
3 245.7 14.1 851.3 13.1 169.7 14.2 1,266.7
-4 309.3 15.4 694.7 14.3 108.0 15.2 1,112.0
5 280.7 16.7 667.7 15.3 134.3 16.1 1,082.7
6 150.3 17.1 237.7 15.7 68,3 16.7 456.3
7 40.7 17.5 105,3 16.9 56.0 17.0 202.0
8 8.0 19.9 34.0 18.0 69.7 16.9 111.7
sum 1258.3 4216.0 868.7 6,343.0

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

22-25 26+28 27-29+32 Total catch N:R

Ade SQC 90 SQC 91 SQC 90 SQC 91 SQC 90 SQC 91 19390 1991
1 574 27% 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 ©,9%42 045 14,424 1,964 2,39 326 1,616 220
] 1,667 6,685 3,621 14,51% 765 3,070 g4 1,540
6 2,085 1,083 3,035 1,577 928 432 381 103
7 960 910 2,398 2,272 1,286 1,218 272 258
8 S16 613 1,984 2,354 3,813 4,525 362 420
Total 17,195 54,906 13,994 86,0895
Ton 20,009 65,889 17,230 103, 128

Predicted giatus gug catches for 1990 and 1991 distributed in sub-
areas according to catches and mean weights (1987-1989).
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12 : !
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Year

Figure 3.1.1 a) Length at age 1 (Ll) and 2 (L2) in herring year
classes 1981-1988. estimated by back calculations
bjSurface water temperature in the 3 gquarter in
1982-1988.,




L1

Figure 3.1.2 Correlation between L1 and surface

17
16
15
14
13
12
11

water temperature in the third

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

°
g
I
&
-

20f

*84
15 : : ; -
25 30 35 40 4.5

Prediction Recrult-1




205

"p,Iuos q . ¥

JBSA @SS 'SSEIO JESA JuaL}TNJdaY Jeap
8667 9BBY PEET 28BT 0BGY B/6T 96T LET BB6F 9BET PE6T 2O6F O0B6T B/BT  9L6T  PLET
o 0 0'0 o
@ z
n w [0
< ooot os & @
pos - @ 08
= h
& 5] o
ot =] a =
0002 00T ) @©
~ 4 g 2 N\ G
- K E 5'0 \ Q0¥
Q W m 3 -
w° - o e =
000E {Vi=H o+ =]
i H ] ] -#u [ o
5 H o = HE = o+
2 4 s 5 cto i 13 - il oo
. 3| 8 =) =< ¢ s » . 743 . H os? 3
r o vy o' Hamn H S : o
5000 n. 002 Z m g ’ E -.. -.- : a
3 H 5 ? Do ] F N
= o\ Y a 0 . LY
— » \ F - "
o H [ neE H 00z
o 0008 052 § 0 Y o
35 - < F] ¢ % e
L] L= ik
— Pl 3L
T
0008 o0e ose
m LE 1] mmm —— m LLL] ] —uﬂ@ﬂ*l
(H) IUBWITNJISJ pue
(gss) ssewatq »¥203s Butumeds Ut spusdl (4) Ajtrejdow BUTYST} pue Prath UL SpUaJl
0667T-G0—-L0
9 7z ¢ 9anbtd

1efa13E) pue onjeq Uleissy AU} Ul FULILH YDOLS
AMYRNAS ¥00LS HSIA



206

a 3

(n'g-2 sabe) Ajriejgou Butysty abedsay (n 'a-2 sabe) A3TrejJow Butysty abedsay
SN Y et Y % 0D 0 0 0.0 +0 00,0 -0 I P TORR DL T S UL L L T Y SO T S S TR Y Y
ol R A i i = Pt o6 gb b o0 o R ol P B o R gt oao
0 [} 0
wm L
% / % T 4 g ]
- - W n.cc.
5 0% 04 k=] Oy
1] LN
o =< 3 .
o @ 3 oot h- L oF
™ 007 et 00F 2 S
— L o 3 A
; h \\ c Y
< N = - 3
=1 *a, 3 133 1
“ ogt o 0S¥ 1 — !
g " / @ 5 ;
3 P A 3 ooz oz
& ooz %] 0oz &
— .~
I Amo.n m @ 'l"'
2 v [*S © o = -
« 02 / [ os2 5 0 M 3
" 'Y = Pony
S o Py 3 2 It St
= »” ] K o 5 00c a1 OE
3 - K e B N \w :
£ 0083 Oy 00 2 ™ :
@ . - 3
[as Ov m.
-
3 0ce R @
A k oov m or
- = -
= =y Yy g ™y Yy
ass LLLT] PISTA — .mmw LLLL] PTaT, —
SSBWOT] 30035 Outumeds pue pratd WJ33-3.404S SSewotq 2035 ButuMeds pue PIaTA wJdal-Buon
06618040

je8a)je)] pue o1j[ed UJSISey OU] UI FULLISH :YIOLS
X4VRANNS . 10018 HSIA "PaRuOE §TZTE SIMET

(swedB) 3TNJIaL Jad piath



207

Figure 3.3.1

HERRING S0 25- 32. Ln( caichability) by sge.
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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. H

Recruitment as t~gr. (mill).Single ass, varsus total ass.
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FISH STOCK SUMMARY
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Fiqure 3.3.3 cont'd FISH STOCK SUMMARY
STOCK: Herring - Areas 25-29 plus Gulf of Riga
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Figure 3.5.1

Trends in spawning stock biomass (SSB)

Trends in yield and fishing mortality (F}
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FISH STOCK SUMMARY

Figure 3.5.1 cont'd. . .
STOCK: Herring — 30E
08-05-1990
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FISH STOCK SUMMARY

Figure 3.6.1 .
STOCK: Herring - 31E
07-06-1990
Trends in yield and fishing mertality (F) Trends in spawning stock biomass (5SB)
and recruitment (R)
— Yi21d paum £ — SSB =mnu A
10000 0.258 8o 1600
_ — _
- 2 o 70 / Ny 1400 &
] o £ \ 5
/ y | -~ -
a000 Ho.200u a \ -
\ —
)\ a @ 60—:'% \ 12000
o - X
.E g .l \ E
] LA / 1000
6000 0.453 5 iy Y LN o
s : 5 H £
T ® A EHE
+ 40 3 = B0Q
T —_ I xlg H ‘.
=] n HE . o o
4000 a.10 £ HE R s
H g & 30 % £ o 600
3 = v . ik H H G ©
2 [ o - » =
o S H HIIE % : c
v S ap u o oz « H 400 O
r
2000 0.05 2 — F 1 i P I -
3 ', L) ol
m m e | o -y e p® s, - =
S 2 10 L ey 00 5
S 11}
=r o
) .00 0 0
1974 {976 49Y8 4980 1982 4984 41986 4988 1974 1976 4978 1980 1982 1984 41985 1988
Year Recruitment year class, SSB year
[
A B cont'd. 5




a 2

(N '9-2 safe} AjrTejdow Gutysty sbedany {n‘g-z sabe) AlTrejuow BUTYsT) abedaay
SE'0 OE'0 G2°0 020 SF'0 OF'G¢ GO'O 00°0 SE'0 OE'¢ G2'0 020 GF0 OF°0 500 000
0 00 ] o'a
& 0
w @ \
. . Or = 5
Sor gz m “Pebea), J|
= e,
< "
@ = 3 08 re e o°g
n m. ] nnh.o
_oz \ 0’5 & 9 2% 7/
o y. o C ozt ae gL
o \ = ' Y
L= .\ (XN —_ va
o o8 \\ 8¢ 38 G ooy N 0-0%
= L o
2 3 '
% Ny, - o \ pA
2o Fak, oot O oo2 ~ g gt
a (=] +*
gl S o Y
o P el 2 t L)
o e B i T o ) 5 1 oa
w y, raal, .m_u g re \‘ Ly
08 . G2t 3 @ .
M " 4 l.tal- 3 W > sl
5 ol 29 @ o082 P g4t
[ =1
= o .
2 o914 0'gF o+ Lert™
i & 02E 002
[l 3
3 @
(1]
oL 44 A (-1 oge g A 5 g
I N [ LN 68
¥ g T g
mmw LLE L] Uﬂmﬂ.’ — mmm L1113 ﬂHUﬂ\o —
SSEWOEQ 7038 BuruMeds pue pPIarA WJ91-3140US ssellotq y¥o03s Butumeds pus prati wasy-Buon
0661—-90-40

d1¢ - FuniIsyg :¥001S

‘Pyau0e  T°gE 2inbTad
AIVARANS AJ00LS HSIA

218

(sweJB) 3TnJaad Jad PIATA



219

{s8uucy 000.} PISTA

TP 3uoD dq ¥
Jeak ggg ‘SSBIZ JEsA juUaWITnJIAY Jea
GBET G967 vBST Z86T 0867 867 QLT PIET BL6T 0467 8867 986T pEST 2861 0BGT 89/6F 946Y PIGF 2467 0L6F
¢ 0 [+ 2s] ]
D x>
8 0 s
5 0007 y sz B 4
e | g @ RN or
a H [ ) . — [
S HE HE R < -
3 0002 HA 7 e o5 3 o
+ HF m ' g 'qun N “.
=4 HHEE : . 5 Sz0 0z
] Hi] L 3 @
o 000E H - HE ¥ 8 5 -00.-
& Ry | alA NN : @ ] i
- L] St
- HAHHENF AN N & g
000F -4 . 4 = oot B ®eo 5 0E
=) * \ % e . -
o [ \ [ o o 3olfn
' 3 b Ty u ks = Yy r ]
[] o 4
£ 0008 i I & / ST ....»a By
= : 5 Sro S’ ad et sl Lo,
H- L =] o _’ H o {
— L / Il | v
= 000G ¥-05F o ne . *o
=) g & [ ) - ‘
3 @ - Sl [P _‘[‘ o
s ] Ego et os
0004 =734 1
y - fgg m— 4 "FES pragy =—
(4] 3IUBwITNJIDAEJ pu®
" (gss) ssewotrd ¥203s Sutumeds uT spuadp (d) A3tiejdow BuTysTy pue pPratA Ut SPUSJ]
0867-50—-80

pueuly jo J[0H ~ FULIIPH :MDOLS
AAVHHAS HI0LS HBI4 T L€ 8anbid



220

a J

(n'6-g sabe) AjriejJgow Butysts abedsAy (n'g-2 sabe) A3TTeruow Butysty abedaay
S0 OF'0 SE'0 QE"0 SB°0 02°0 GT°0 OF'0 S0°0 000 SF'0 OP0 SE°0 GE'Q S2°0 02°0 SE'0 030 S0°0 oo_.o
¢ ° 0
) \o
wm w
® 2
B g oF B &2 el e
2 o . 05 tes Fo<
S os 7 0z @ 3 P -
a g * i
- / 2 Py \ a
o 4 e il =13 - / s o
S o6 0 o . o
\ m — 0' e ]
g 4 is} S oot LS g 5
o) = o o / o
3 ger or = m
m - LN " £
n g =24 5 oF oy
D ogy L tts. /s 0g © S x —
[ad n.....-. "4 [ng th ™ o
@ vl A o 2 ogr Y 2F 5
- ‘lvll =2 o b 1
o Moy = £ L. El
x oat [e ¥, [o}2] % =3 - &
3 “tu, Z (=373 ol )
b . ™ = *
2 "4 a o 5
o Moy o+ .
+ 012 "™ 0z £ 002 o8
S 2
» Al W i
ovmm.El - o8 G22; - -1
uzh_ mmn_ ¥ ah_ !.n-.* mmn_ T o...—
g55 "=="  prag\ =— g8 Me="  prey, =—
SSewoTq %2031s ButuMeds pue pIaTA WJ33-3J0US SSeW0Tg §20315 ButuMmeds pue praTtA wJajz-Buon
0667—50-80
pue[uli Jo J[nH ~ Fuliisy :YHOLS
TP, IU0D "LT¢ @anb1g
AGVNANS JD01S HSI4 !



Sprat — 28 and 28

08-05-1990

FISH STOCK SUMMARY

STOCK
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Figure
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Trends in spawning stock bicmass

Trends in yield and fishing mortality (F)

and recruitment (R)
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Figure 4.3.1 cort'd.

Yield per recruit (grams)

FISH STOCK SUMMARY
STOCK: Sprat — 26 and 28
0B-05-1990

Long~term yield and spawning stock biomass
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Figure 4.5.1
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