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\'iith the oresent oaoer it i5 proposed to split 1:he ;Jreäic"te
catcnes of .he ne~~ing stoc~ ~~it wes.e~~ 3altic!uivision ~_l~
no-;; 0:11.' accorc.ing to -:he a~e s out also ir: accorciance -:0 -:ne
-:wo -:eo?ora anc s~tia_ cif:e~ent fis~i:1g seasons. -. i3
~oi~tec OU~ -:ha~ ~o= c~ se so~al is~e=ies ~he _ e"ic~:"~~ :0=
~~e sec ~C ~l: 0: ~he yea::- ~s to take ~~~O accoun~ ~ce : .. in;
::lo~1:ali"ty , ~ing the i'i~st season. Wi th eXa:ilp es fror;] -:r.e '-?,-,
:or ~~e stoc~ the d1~re=e~ce 15 shown ~etween orecl ~ions ~a~ed

on haI: yea~- -- anci on fu __ year i'isheries. -

. Introduction

A S?=inb s?aw:1ing nerri~ popu'ation i5 miör ting for :eeding
a~d spawnins oetween the Western 3al"tic Sea and,the Skagerak/
3 stern, or-:r. 5ea - a~ea in the course of every year. :-:s
3paw_i~5 sites are locate' oainl in the i~stern 3al-;;~c (5 ~

,civisions 24 a~i 22) and partly along .ne coast of the Äa.~egat.

Adult herring feed in Division lIIa a~d of~ the norweg~an SO~ th
~est coast in s~e~•

• The fis::er ror this herring is carrieci out during tne p=e- '
spawning!spawning period in the Western 3altic in the first nalf
of the year a~d during the t~e of feeciing ~igrations in Division
IIIa!!:astern Iiorth 3ea in tne second hal:- 0:- the year, :-espect
ively. Smaller a~ounts of nerring fro~ the same population are
caught in bota areas also outside the respective mai~ :-isr.ery
seasons.

Nith its nigra~10n t~e ~erring crosses tne borcer betwee~ a~ees

~,=e= t~e ~es~onsi~~l~ty cf cif:eren~ :is~e~y ~a~a~e=en~ oocies
n~O a~e se~~~~; ye~~l~ :hC'S O~ t~e oa e 0: s~~e~~~:~~ ~=~i=er

funk-haas
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seaso:1s,
~~ö~atio. 0: ~ne :e=~~n6, res~:~i~g i~ ~~o ~~~ :is~e=y

c-t:.ses -:r:e :leec :0= a se:;:a:"c.-t:..c:-: 0': ca~c:~ :;:-e,::i:::-:;~,:)::s.

2. :~ate:,,~a- aY}.ö ~·~e"thcc..s

The Wor~i~g ~roup on Assessoe.~ of ?ela~ic Stoc~s in ~ne 3a_~ic

triec differe:1~ ways for assessi:1g StOCLS size and ~~edic~i:1g

catch of "~e co~~inec ~e==i:1g stocK i:1 ~ne 1este~n 3altic ~~C

Division lIla. ~he fi~s" assessmen~s were run on half yea~ oase.
Later the VPA was run on yea~base anc .he prediction was spli~tec

for Weste~ Baltic and ~ivision lIla on "he base of ca~ch in
numbe~ in bo~h areas anc given per year ~d area.

Fo= the ~esen"'Z pa:;le= t=ia.· ~"'1S o~ ~::-ec~c~eä. catc· .es :c= -:: e
years 19E1, 150) and 1985 ~ve been conpared wi"h the resul~s

cf VPA ~:1 ~~e sace yea~s ~y using the da~a base anc results of
the Wor~ing ~roup (Anon. 1989). The prediction was ca~~ied out
according ~o t~e fo~lowing steps:

:lredic~ic:l of ca"tc: i:1. :l"..:..-:toer oy age €;=oups se:;:ara"ely ':0=
wester 3altic and ~ivision lIla for the first .~lf of the
year

calcula"ion of ~he stock in number by age groups diminished by
the total ~ortality i:1 both areas in the first half yea~ anc
left fo~ the second ~lf year

preäict~on of catch in nunoer by age groups se:;:arately :0=
~estern ~altic anc ~ivision Illa :or ~he second haI: 0: t3e
yea~

':':te :ug:tes-:: cci!1c:.ae:1ce c: ~re.::.).c-:iO!i a::c. -r.?A =es::.l-:s ':0= ~:i.e

years men"icned ~s achieved when fer 00"t:1 areas "tne ~~sn~ng and
the natural ~ortality ra~es were taken as 50 ~ of tne ~o"tal

yearly rates :or t~e fi~st ~,d the second hali yea~, res:;:ec"tivel'
:ne ~ota: :~s~ing ~c~~a:i~y ~c= ~O~~ a=eas was spli~ acco~ci~~ ~o

~he ca~c~ ~~ ~~oe~ =~ a;e g~o~p.

?or cOQna~ison a preciic~~c~ ci ca~c~

a non seaso~al :isnery lstep one ior
out.

in numoer ~e~ -e o~ou~ :0=
the entire yea~) was ca~ried~

~:;'e follo,::':1g ec;.ua:tio::s ~ve :;een usec. :0= :;:=eä:"c"7;~G:1 0: ca~c:: :...~

::u.=1oe= ?e= ~e ~CU~:

:,S::: ~:,3/2) 1 I~ ::/2) x 1 - ex? (- =,3/2)- ,

::i:: x {
.

(=,::/2) 1- ,:'/2 -.,:..- e;.:;: - - + ,~ -
.- -- ,- ,S/2) 1 '- ,3/2) ,

~,""3/2)1.,.,- .!. ~ .. :.._- ,- '-- ,- eÄ? ,-
'- ,:-/:- , -- 1'2: ~
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jn ~he ot~e~ ~2nä ~ne co~~ =:.so~ 0: ~~e ~_ecic::ec z ~=n :.::. - ~o~

seasonal =is::e=y 't2~le 3, -;o-;-~) s:o~s co~~~i ~e~~e w:~~ ~~~

il::a· a e on:':' ::-0;:"1 a;e :. on·..;a=~s.

:::-: ::1C:.:':l ":;~::e=e:1ce oeL:wee~ "5easo::G.~" a....... :.. ":10:_ sc:::.sona.:'" p::-edi::
tio~ is, ~na~ ~~~ fi~s~ ~akes i~~o ccoun~ ~~e p=~po=~ion of
~tu~al anc =isning ~ortali~y ef:ective in t~e fi::-st ~alf oE the
year and s"t-r-;;s ;;~e second half year with a co=-=-es;>ondingly
d~i~is~ed stock size.

It becoilles :,'-i;;e obvious f=-om the ::-esults, the separa-;;J.on 01

vatch p=ecic~ion basen on a no~ seaso~al :isne~y ~nc=eases tne
p=e~:c~io~ o~ ~ota__atcnes. A ~li~ cf catc~es ~c ~eal

cO~Fone~~s 's~n~ ~hi ce~30c ~y reise ~he ~A:t~ a~c ~ence _es·l~

i~ ~ ~x~~o~~a~:'o~ = ~e :0= t~e s~ock ~i;~e~ ~~ ~ a~~ici~ ~ec.

':'ne p:-edict ior. of "seasonal" (i:alf yearly) catcies as shown \,,=--;;n
the eXa.D_le ir. table 2 is not in fact a seasonal ~=-eäic,ior..

':':te::-ero e o!:l-- -:ne coluc"in "to,;a_ U ;ives a selul :'esult) wne~e s
-::ne :ta_: vea=::' -- ca"t:c:tes ~y a_ e2. ~ 0 no~ :n.i!"'ro:::-- ~~~ e so:1--1
~a~c: es. _. e Waih ~eaSOh fo~ ~~is is ~h ~ ~he :~s~ing ~o=~ :i~y

effective ~o t~e stock nas oeen spli~~ed acco_ ~~~ ~o ~he a_eas
on the base 0: yee.::-l·· catc::es ~_a • t.i... oer ":Jy age. :0::- 4;n_ saoe .

•
=-eason -the "seasonal" ca- cula.-;;ion of p:::-edic"teä ca"tch by using
-the total wo=-tality (Z) civicec oy two gives ;;he coinciäen~e in
oolumn "total".

Ir t~ere is :~r Qo~n of the areas tne ca~cn in ~~be~s ava~la~le

n a :a_= yea:::-ly ~a~e 10:::- s?lit-ting t~e yearly :2sn~n5 oortality
accorä~nb to area and season i~ will be possible "0 predict
really seasonal catcnes.

~he ~ain ~o~~lusion ~o oe ~awn ~roc t~is exe~c~se is, ho~eve~)

O:1e :,as t~ -:~:e i::-:c accou::-:' in a p:·e~ic-::"o!: "'";::e :"'i3~i:lg ::1~=-:-

:.:..-::. e::"e~-::"·.-e -:;0 -:~:= 5:::):::: -:"u_:':-:.: -::::..-e- :"':'_s-: s,?;;...:::i. ..... ::::.- - o .... t:l

--..e -:'.~'': :s..::.:;:~' S_:::.~C·~:; :'):' J_.~ 5-:0:~:: :..:..e~::"'_:::- :'~:"':~e~~::-;; ::: s;;a=:e
~~~ ~~2e ~~ -:~e :o~.se ~: :;~~ y~a=.
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~~i~is~ec oy 3 ~~~~~g ~ne :1~St seasc~.

~~e ?redic~ion ~y not ~ve t~e influence
is aimed for.
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:-~le 1 -:?;... d.a1;a :>ase :0::- ~est 0: ~recic1:ion

catches

1981 1983 1985

Ag C,S C ;;> total C,S C,F -total C,S C '" total,. ,-

2 302 703 1005 334 516 850 312 537 849
3 279 188 467 361 124 485 416 428 844

• 4 211 66 277 290 58 348 218 135 353
5 52 6 53 35 !J. 39 97 1 108
5 17 1 18 2 2 14 25. 0 35
7 .::. 2 2 -4 3 7
ö+ 4 3 3 5 1 5

fishi:1g ::lortalities

Ag S F total S ;y total S :' total

•2 .12 .31 .43 .18 •~7 • lc 5 .14 .25 .39
3 .55 .37 .92 .48 .17 .65 .35 .37 .72
4 .6~ .25 1.86 .58 .13 .01 .56 .34 .90
5 .99 .11 1.10 .55 .06 .61 .94 .11 1.05
5 1.21 .OO? 1.28 .54 .009 .63 .70 .2a .98
7 1.51 1.51 .56 .56 .55 .41 .96
ö+ 1.51 1.51 .56 .56 .ao «:: .96• 'v

s-.;ac~ s:'ze

i~cl 19103 192.5

:." .• :L_ ::iI:L ::iI . , :ri! :~:'II
··0

2 J15~ 2305 2591 1E63 2~0' 2~o7~JO

:3 3l:.5 -03 1111 723 17S9 1129
:0' 2.::..5 52..:.- 1.1.11 5'7 373-~v

e J ~ ~9 c-, 62 160 91JJ

:l 27 ~3 33 22 51 34
7 :l 3 5 3 12 7
0+ 6 2 8

.,
5 11 7

5
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? ... ;;-:
-1 ~ " 232 L.J- 31c -2::--, ,.,-, 1~ 7 ~.:.- -:.,:,.- ~Ol--~ 73 21 -:- 1 25 -~ 27;:'J

5 3- ," 52 3 2 :5 57I;)

5 ~2 5 17 1 . 15
7 3 iJ. L
~~ 3 L

~

... ~ .......
I~O':;

2 -"\" , -:- J!,.:; 233 222 51 : "\- - -~oJ_ '-J
~~J

3 2~~ ~-1 35? T3 53 ";2~ -~:;;

L --"\ 1::JS 292 32 23 55 3'-'...;j - .
;) 2~ 1!: 35 2 2 , 3:;~

7 5 12 1 1 2 ~L.., '. 1 2 -
- j j

1935

2 176 131 307 302 243 54-5 31:.7
3 253 i Si: 412 253 172 430 342
IJ. 139 30 219 35 49 134 353
5 63 32 95 7 4 11 105
6 5 9 2l:. 6 4 1 3"-
7 3 - 4- 2 :5 7,
3+ 3 2 5 1 1 5

':'able 3 P~eä.iction :Oor ful_ yea:: fishe::-y

1931 19B3· 1935

AG :':,5 C,F to-;;al " - C :> "to-cal C,S ::,F -:o-:a7-v," ,.
2 324 757 1091 333 535 945 344 533 927
3 327 238 565 387 158 545 432 50/,. 936 e4 234 93 327 309 76 385 254 170 424
5 54 9 63 36 5 41 101 17 118
6 13 2 20 12 2 14 28 1iJ. 38
7 4 4 2 2 5 L 8
3+ 4 4 3 3 6 1 7


