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In leES-urea VI and VII two muelcerel groups with diatinot
differenees in their growth rates are eaught •

... 'l'he growth data of' tbe 810w gro'Ning group are airnilar to the
~ ~ .

meckerel of thc Uorth Sen ..

The growth data of the fast growing group. correapond to thc
•Slope-maekerel of the Ce1tie Sea.

General tbc fast growing group in ICES-areas VI a iS'eaught
from Aprilto June Bnd thc olow growing from July to August.
Both groupe were found mixed in the Bristol-Bay, south Qf

Ireland and' in the Channel in spring and autumn.
. )The d~fferent groups don' t have nQ, ape eifie types of otoli ths

Bnd different numbers of vertebrae ..

Parts of both groupo mature and spawn in ICES-area VI a in

summer.
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RESUIME

Dans 10 r~gion ICES VI Cl et VII i1 Y ü deu.."C stockn de

maquereaux avec des differences disttnctos de 10 vitessc de
croissancc 'relatif a la taille et 1e poids.

.....

La croissance du stock croyssent 1enteU'iDnt TeDDemble Oll.

maquereau de 10 Mer du Nord. In croissanc& du stock eroyssant

vite est ana10gue au maquereau du tulus de 10 Ner Celtique.

Dans. la r~gion ICES VI a a on peche en gen5rol 10 stock

croyssant vi te d I avril u juin et 18 ntock croysoant, lentement __
de juillet fi aout.

On a trouv5 les deux stocks m51ane~s dann la baie de BriBtol, '
a' la Manche et au &ld dlJrlande. 11 n'ya aucUnß types

particuliers rii u..."1 nombre diff(;rcnt des vertebres.

Certaines partiea des deux stocks parviennent a la mnturitf5
et frayent dans la r~gion IOES VIa 0n ~tG

•

INTRODUCTION

The basis 01' thl'; GDR-mackerel fishery in lOES-aree VI anel VII.' •

are meckerels 01' different populations. The'knowledge about

the ma<?kerel atock regarding population tdentification and mi.,.;

gration pattern ist still poor. The present paper gives seme
i:q.formationo about two mackerel groups wi th dif'fel'ont gl'owth
rates in ICES-areaa VIa.

MATEHIAL (md M.ETHOD

Siunples heve been. collccted from tlw catchep of j:'Qci;ory Qnd

research vesselsfin nlCES-äre!;"! VIa and. VII frolU 1S'1.3 to 1976.
lrhe most reproscntatiVtJ materiül (1519 aga de terminations)

originatcs fram 1976. ~L'he mnckerols würe mOQou.red (~lE If)~_.

weighted (± 10 g) t soxed and.. th' stages cf. Inaturi ty determirted
Countings of vortebroe (incl. u'oBtyl) were done on 327 indi
vlduals. Otoliths ware token, d~led end placed into cariadabalsam.
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~. (1961)~' '~Ileasuremerits of atoli ths w( redone ~Y bin~~~i"~; and',:; '.:', '.:'
ödularini'crometer(magnification 2.5 ~ 1'7, cxactness+O.04mm).· ·:·".

· Fortheoreticol growth calculations the Bertalanf-fyy:~qu~tiort.·\ ~.".

was used •. The age and langth analyslsof' the single äge "gr~upa.>' ..
'. ,were made on basis cf the natural distribution of fish~a'in··thä: .

. age groupe alth~ugh Bome mnckere18 of the other g~owth group ;.:.::.~:.'"
cnn be among them. The length' distribution in the aga graups"."":," ' .

· :~h0V18 ..' that only' f~w age·· groupa are .m.xed wi th a ~mall number
of fishes of the other mackerel·group{tab.1 and 2). '.

"." " , .
. ' ".

.;." .

,", .
" "',

LENGTH";AGE . ;.,' . ,

,The GDR carried out pelagic mackerel fisheryin the IOES-areu·Vla.
northof I~eland, west of the Stanton-Bank,' st. Kildaarid. alonB':·.'::.:
the' slope. The. cat~h season was trcm April;M~y to the " ./,

" .' . .'

ofAugust·with the peak in June or July.

Generally adult. macke re I is caught in rOES-area VI a from April'::':..·:.. ,
toJune witha length composition from 28-40 cm.lf(Fig.1;~"~O,::<,'>
5-8). Oonsiderable smaller mackerels arecaughtuallally.:f:ro~·.::'· '.>('

the middle cf' June tothe' e~d of the season. Their' le·ngth.co~po...,;:~:::'><,:~
sitien mainly differs between 25 snd 34 cm lf' (Fig.·i p .No1·~4)~;P{S;2,~;
The·· age analysis obviously· showed tbat ~ually:the emall~r:;':::> j':::<~'f::::~}~r

. mackereIs are also adult' fishes but witha. l~wer growth'rat~.,,·;:·::\.;;)::·~::::'·':~;':
. i>. ' . . . . '. . . .,., ,; ,'r-' '.:",~. ,', ", ),\." '

. Tab. 3 shows the relative age composition 1974-1976 •.·Both·gro"3th.';:;l~;::J:
: gr'oups sho~ in each year a different age composition. 'l'hem6ät."Xt~Vi;~·~{
'. ' '" ... ',' ,,~""~~'I';,/'~~e representative sampIes (lf 1976 indicatc greater diffcrences ·inthe~~!..

. ·~a~ey~~~.:.gfa8ses 196'7~1969, 1910 und 1973'. Bothgrowthg~~up~';slio~:
ti high ~bundanceof tho year-clnss 1968. . '. ....

;

Thetwo growth group~ are only scarce ly mixed in -rOES-areaVIs::','>
in summer~ Mixing mainly occurs in the older age groupe ,,<tab~:..•~ ,.,,'
1,2). Typically mixed aga groups 'were caught in the Bristol- .:': .,:::",;,'
Bay, so~th of Ireland and in the Ohannel in spring and autuWl" ....:,..; .

~" .. '

· (:rig. 2,' No 9-12, tab. 4). In IeES-area VIa in summer usually.
one'peak of abundance per age group i8 developed, although aome,
fishes of thc other growth group ean be among them. Tab. 4 shows:
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'''.' 'ih~· '~~ah lengthoi' sge' groupa f'rom~ 1973, ta' 1976~:" Fi:g·~:·:shb~~,.·. ;.. '.'
.·.:the·.~gdleilgth re latior.J3cf the tw"O) df:t''fc:::,en'tgrowtIr grotip~",': ,:.. .

.:: "dsltiuld'tod by repr\isentative sge groups: f'rom'1-9'TJ. t'O'1976::'\'><'" ,,:,.'
: :!rhe.~:ci9'tical growth calculations on the b'asia cf: the., mat·e·~ia{;: .. ': .. ,;~.

·'s,:f;i'ö!C{;:.19·76' (Bertt11anffy~equation)' agree we.ll. v1ith. tbe' empi:gical" "',' ~:': .
;::.,,'~aU:itä (tab ... 5) .. The different mnckere.~ graupe: show dif'feren~~~' .•.
'"'!~': .::f ...'~.'.. '.: ~. "', ., . "... . .. ..". . .. ..~ . . "'.: '-.

i\ .•·~·~o:t··.th(f·equQl yet:lI' eInsses in menn length from 2,.9 to' ,4~5, cm~·:"· ... "

·'J.~:L;·~ '~f:'tho 8iow growing' mackereIs is 37 ..27 .em,ot'" th~ fa~f' ,":" " ;'
',~/:~f~~iIig 394196 amt T 18 -4 ...292'{ snd -4~7675' respectivel~i~ :To ':'

';":wa~~:',~:aioulnt'edwithout datu cf the ·aga graups 0 and 1" re:s~e~.ti~elY.
'.,"", :':".,'

':: ,".

:~:::':WEIGnT :' ..
',~{::::~e,::differeI1c~a between the v~eights per J.ength gr~up· ·(MaY.~~nd", .

;t<,. 'i- 4;,:' , .. ~. ':, '. ' . - '" " .

'. \';<::·Jüly·19'16), 01' the t\'\IO growth grau.pe cre not significant (fig~5).
-:.. ' r.,' <:. ',,: .' ,.~. ~ '. ' - ,<' \. ',' ;.'

~:!-;::Thd differenee of· weight; per oge grcup (:fig .. 3) I1IDOuntes t6 more"

L:>th~ri'1'ÖO g. In May .1976 the weights of' the age, groupe 8 a~d10 .
~/':~~ :~re lot!ve low, caused by "'ütwir sr.lnll n::e an length..
"~"'., ·.i ',.
S·.·,t·:.~':'·.t,: .:
,," ',\

::",,-: '~' ~ ,.: ~': .

'MEASUREMENTS OFOTOLITHS

" . M~'~a1U'e~enta of otolithe cf ';;ho different gr'o'!Yth groups' (length~, :

·:·Width, lluoleus-rcstruc, nucle~s-poral·OGtru.mtnucleus-antirostl'UIIl)'

:.f3how no aign:i.ficant differences betweenthe ot01.i~hs·of the, f3ame ".
cm-length group. It seemed tnat the otoliths of, thc slow :.
growing group are somewhat longer. Significance tests (studenta

. - / .- .

~' criterion~ f-tost) showed only oigluficance in two cm-gr~ups ,
. (p == 0'.05). In general thero are no significant differenee.s to

, ,... obse:t-ve in. Bi~e. shapo and, variabi Ij. ty of' the' otoli,th .parame t~r~ ...

In cOlltrast to"tho relative const3nt.rD.orphologfeal end

" morP17omet;~icallJ!lark6 ·of nmclmrcls (NEDELER1960) the rnackere~' "

~. ot6iith~ ·hiivehighvarinbili.ty in size und ohape .·It is'impossible
• .•• - ~ " i' ..

e) to diotinguioh two "pe cil'ictypoo of' otoli ths, for tr:e different

>: growth groupa 9 "Tho re lu'tiooohip be tween the growtli cf the .
, otolith(and i ts parto) and the grow·th in length of' fish i8' not

.. ,.1 •.-... " ."..

liho,aX'. In thc highorcre-r;roups thc growth of otoliths. stronger,
decreaooü,'than ·thc growth 0:." fieh (:rig~ 6).
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lWdBERSOF VJ~llTEBRAE.
Oduntings of 180 fus'l) growing anJ '11~7 fJlow ßrowlng ma0kerels

,,:t'{):;mlto{A in 31 'vo:c't;oln:'ae of' ovo:e,y- il1d:i.vidualo

, ,. .
·!tiA~URITY ,

'1Ii19?6 tiho I:lOst ovarien (63 %) .of tho f:as~ growing group were
"'t'illoo'nlt;h 1.ypical yellow yolk-vesiclo-oocytes in May, 11 %
~oucho(l tho plum-puddil1g.:...stnge (ripe oocytes are regularly

fJcn1Jtm:od botV<lOon the yollO\,., yoJ.k-vesicle-ooc~rtos)t 26 % were

" 'std.ll in :casting stagee Mazr be timt one portion 01' egßs and

l;1pfll.'lU, \m.B Spcu"lllod :Lu March/Apri.l" In .July 62 7~ of tho ovarien

of tho 310\J growi.l1g group eontninod yolk-vesiclo-oocytes» 9 ~G

r~l;lrti :ln p:fmfl41Ltddiug-stugo, 23 % in resting stage 01' juvenile,

6 5:!J had spavmo{i 1101; long ago" By 'this it i8 supposed that one

'part; oi' th8 Elf':1.ckorel stock W.1 11 Etdtiur:e' und Spm,m,' in ICES

arf;B. VI. 8.0

. DISKUSSION

'Thecomparison oi: tho ßrowtih üutia per aga group with other

·o.llthorn olwwn ijhat tho sloV! growing group is similar in growth

to tho J'Jorilll Sea mackerel (NßDI:iL.EH. 1960, AKER 196'1) e On the

other hand tha growth oata o:f ·\i.l:1O fast growing group are

. nimilar to uho da'l;a by STßVEN (1952), NEDENER (1960),

MOLIny eJ963) ('rab G 5) ano LOCKVIOOD & JOHNSON (1976) fram
·tho Coltic Soa, Donegal und tho Channol.

In goneral tho gro-';lth data of tho luackerels of the 'urea
mV-Iroland-Ooltia ,sou - Weotern ehannol given by different

Ultthoro show grou:ter differencolJ ,,':hich may bo causüd by normal

.ßrowtl). difforonces of one population from yenr to year, but

thoy are also o~~lalllablo as data of mixed growth groupsu
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Probably the fast ßrowing mackerols ure iaon1;ic ,vith:tho' Slopä":':::
mackersl (overwinterLTJg on the slope sou~h of II.'01au.d)~whetiier·:',:

',ths slow growing muckorol cf the areanortli of' Scotlahd,migr'ates
in the IOESarea VI 0.,' from 'J:;ho Charme1 or f'roro. thc IrishSea' '.C

• .:. . . , '. .,' _'." " c : • :~, .••. ,",; '~:'~-. :'t"...
respectively i8. obacure. It can be supposed thattho'mo.ckerel"· ,,'
population of the northern North 808. (fiuhod in thc' Sh.otfanÖ.:..···' '
areafrom July to Soptembm.:) iß Yl.of; idontic with the slo\'l ".~ :'.:', "
growing tf!.&ckerel population in lGES-area VI ri :fisheä f'rom " "
JulY tri August .. The analysis of f:la.turlty in ICI'SVI a showed~.

,that.the slow'g~owL.'1G mucl:erel spavms, in July!Augusti uncJrepre~':
,- \. , .

'sents a separate adult popltlation.

It c will,be necessarjr to clar:i.ry -'.;he connections be'~ween tho
'-different' mackerel stocks or populC'Ations in the Channel;J"l;ht)

western areas andthe North Soa lJY tagging e:x:phrimorrtr.:J·, in

.. '. ICES"';'area VI a in April!May and July/.A1l8ust.

'",,'

~"-';

~.. " ,,'-

'Tagg1ns' exporimentg (BOLSTER, :'1955,' EOLsTlm &:BURD 1972)<:'shOw., ,
that 'mac'kerels migrata i~öni theCelt:la' S'aa. and:·the.Che.rirt~J:?:ih. ':

,';',"horther;' airectio:ns e EOLs~pml de~cribed migrations :e::,oUl",'~h~'::" .
.' ." MOlIDt's-Ba;y .t& the' Shotlanas s,nclHobrides and f~'~mOapo'Clcitir.Ä:·:'/,f ~,. .. Is1arid . to ·theH~bri.des~By LOCKWOOD &. JOHNSON' ('19'76)a tcheme' '

':,: ,of· m.igrat ion il'{ nortjhorn d il.·ect ions ove:t' thelrish Sa~ :and: '
~ >along'the ,west coast of Ireland is giveno '" " " ,: i,

'''. '

•
/
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Tabl~ 1i' Length':"iige keyof mackerul in ICES-Subdivision
_.,' ,-- . -_. ". '" -.__ . - -' -- ~ ..•..• - '

- ' . .' VI a' in May 1976

9
16

3 l~ 1 1 46

9 B 9 1 2 1 83
24 6 20 1 2 1 91

23 16 35 1 4 2 115

31 33 36 21 9 9 155
9 27 37 21 16 22 135 .

3 18 19 30 15 30 115
6 ,5 12 9 . 28. 61

,2 4 1 22 :30
10 10

2 2

1
1

4 .5
2 7 1 6
2 12 '10 13

3 9 10 31

7 ? 23

1 .5 28

4 12
1 2

1
1

28

5

3

4
5
6

7
8

e 9

40

1·

n 13 41 .38 117 102 11 11- 167 91 59 128 870 815,4

8 38 39 123 114 135 195 105 89 154 . 1000

Number of age samples: 11
Number of length ßamplesJ 22

1) corrected by length samples'
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Table 2:
. .',

Length;"age l::ey of mackerel in ICES...Subdivision

VIa in July 1976
I,.

"r'

5

:3

\ 1
~,

,', 5'·
····25

8

'25, '

,126

.131
. ,151 .

·183 .
, .

11'1.' e
75

·5j;.L:'
'.' 22

18
25

.14 '"
':.-;,1

8

119,. .

.76
49
'38.

14
.'12 '

16
9,.

5'

3
:2

, 2

1 '1

'1':

,'.3·
16

.5
'16

82
'85 .

98

1

1

2 :3
4 . .5 1
7 10. 1
6 2 ,1

1 2 5

3 ? 3
..:1, :'6

3,2

"

25 74 _2:1 22 71 70 62 68

1 2 ·3 4' 5 6 ? :8
.....

1.,
2 1

12 4

5
1 9 5 1

1 15 6~· 1 1
1 ? 55 8 14

3 16 21 49 :3 3 3
2 12 1J~· 62 6 2 20

ß 5 24 3 3 31
.,'3 6 4 3 23

1 1 6 1 3 8

1 4

2 2
':l
~

'1 1

5
6'

7
8

9
30

1

2

3.
4

5
6

?

8

9

21
2

3
4

----------------
n 18 LJ6 161 '51 162 . 19 16 95' 2 t l- 35 22 649-----------_.-. -------_._--------

%0 28 '71 247 79 250 29 25 146 37 54 34 '. 1000 . "----------------.-.------------------.....;......;..Ie
Numberof aga samples: 10



TableJ:, ~
Aga composition of mackere} in leES-area VIa.
1974-1976 (%o) ,

Year', ' 1974 1975 1975 1976 1976

Uonth July May June May July
- ,-- .... ~ ........~

\975,' 28

e',' 19.74, ' 8 71

1973 126 38 248

1972 11 32 101 39 79

1971 181' 58 388 123 250

1910 160 134 128 114 29-

1969 124 88 50 135 25

1968 388 264 134 195 146
t

, ,,1967 40 86 15 105 37 '

1966 56 76 9 89 54

,1965 (40) 144 11 (154) (34)

"1964- (118) 20

,1963 " ( 12)
,-','-

• l ••~ .',_ ,f '~~~ .

• Total$ 1000 1000 1000 1000 1001

naged 81 227 251 870 649
,', ' ,

.~ ;
. , n measured 443 2841 5141 8154- 649

", , -
.... ~ ',' .' e. ,,;. ) =older than the year ago
~', .

~, .. '

'. \.: ,

..
'.."



Tabl. 4: Mean.length of mackersI in leES VIa end VI! (eID 11')

Slow growiAß, grpup Fast grovl1ng ~oup Ulixed ßtOUPS

. Year 1973 19T5 1976 1974 1975 . 1976 1974- 1974 1975
Montb July/Aug. Ju;ne July July May May April April October
A:rea VIa VIa VIa VIa VIa VIa vrIf VlIde VIIg-k

&A:

J~f"!.e· grouE ...

0 19.8' .
1 23.8 19.1 24.8
2 28.8 27.4 26.1 31.1 30.. 1 28.0 26.6
3 28.8 28.9 27.5 32.2 30.3 31.0 29.1 32.0 28.9

.'
~J2 .. 64 29·..-8 29.2 28.9 32.1 32.8 32.2 32.0 30.2

5 29.5 30.0 29 .. 4 33.5 33.3 32.0 .,., 0 34.,1 .33.0..; .... c' .;

·6 30.5 30 .. 9 29.8 33.6 34.3 33.6 32 .. 4 33'\7 34 .. 0
7 32.5 31.1 31.0 32.8 35.2 34.9 33.7 34.2 33.4...
8 33.3 31.3 36.0 35.0 34.5 34 .. 6 35.1
9 34.3 33,1 36.1 36.0 35.8

10 33.4 33 .. 1 '36.3 35.6
11 35.4

... ..,--_........".~ ......

n aged 88 250 649 80 116 870 321 143 657'
n meaGured 2182 5141 649 443 2841 8154 1038 607 2329



· TableO 5:

25,.'1
30.. 2'
33 '(\... ~'

35.. 1
35.. 9
36.. 8
38..5
40..8

.. ,

aga

26.'0 '
')~. 9,..... ';J ...

,,30.:8
31.9
32.3
JJ.'1 .
34..0
34.3
36.4
36.2

J

by sclectea rep~egentativui caleulatod

STEVEn MOL10Y
:tje~ti'c " "'l)onogal' -

-""~__-""'~_~.. _rY~~~.Y"__:"''''''''''''''''''''''''''''''''''''_'''''''_'2_'''_'''''';_ ...., ~~l~:t'tOcjE.Per '

...

,

L
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ICES Jll a 06

, ,

::)if~'w f:Jst'6fn'orf,?'as 1973-1976 '

.~ . , .'
." .

".' .

,,:,:.1973;t.lI,/:' August

," "

100

200

. ~.'

; ..," ~.

'.'
, ,

. ~ '.' .

200
.. 1975 May

" ~ ICES Jl[ a, 06

26 ." 2B

8
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\',,' ,L.ength composition (inO/~o) 01 GDR· MackgrQ/'
.....

. '.:
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cqtches in \!vestQrn arQQS 197.:1~ 1975 .' ,

;' >.\. ,

9

10·

197.1 NO"'{Jm,"Jt;r

ICES H 9-'1." 13

19i"4 AprU

I CES!l1I: f M

-&-_~~..:-....,,:;.;-:... ---::=::::=-_..-::= ,__--=::to'l<_______ _ _
200

300

••"l ....

11 .
197': April

I CES Jllr d t'J 15'

\ ~.:

+-__e.-. ~___=.....::.-./'=::::::.. .~.__w~_---__:::_.:::::=·:::'=:::'::::::::===go.. .•". _

100

100

200

'200

100

1975 Octob~'r

ICES J!.ll.. g-k 13

12.

Ufern}

" .'

, . -". "



" "-:

. .- .. -~ .

, .

. :.,.

. :'" ~~'~ .'.....';

- -,'

..
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