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" SUMMARY

~;jIn LCuS-area VI and VII two mackerel groups with distinet
f‘differenceu in thelf growth rates are caught.

;- The growtn data of the slow growing group are gimilar to the
?7mackerel of the North Sea. ’

. ~ The gro.vth dam of the fasi growing group. correspond to the
| , Sloﬂa-machcrel of the Celtic Sea.

General the fast growing group in ICES~-areas VI a is ‘caught
- from Aprll to June and the slow growing from July to August.
% i‘Both groups were found mixed in the Bristol-Bay, south of
‘ Ireland and' in the Channel in sprlng and autumn.

The dlfferent groups don't have ngQ speciflc types of otoliths
and dlfferunt numbers of vertebrae.

‘Par s of both groups mature and spawn in ICES-area VI a in
BUNDET .
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RESUME

Dans 1la rfgion ICES VI a et VII il y a deux stocks de |
maquereaux avec des diffSrences digtinctes de 1a v1teebo de )
croissance relatlf 8 1a tallWe et le poids. '

‘La croissance du stock croyssent lentement reaosembile an
‘maquereau de la Mer du Nord. Ia croissance du stock croyssant
v1te est analogue au maquereau du talus de la Mer PelLique.

‘Dang 1la réglon ICES VI a a on peche en génﬁrul 1e auocL ,
croyssant vite.d‘avrll & juin et le tocL uvoycsant Lentement
de juillet & aout.

On a trouv8 les deux stocks m%}angés dang 1la bui% de Brlﬂfol
a’ la Manche et au Sud d'Irlande. I} n'y a aucuns types .
particuliers ni un nombre aifférent des vertébres.

Certaines pﬁrties des deux stocks parviennent & la maturltf
et frayent dann la réglon ICES VIa e¢n &18

TNTRODUCTION

The basis of thp GDR-mackerel fishery in ICFS—area VI and VII
are mackereéls of different pOledthﬂu. The knowledge ebout ‘
the mackerel stock regardlng pepulation :denulflcdu“on qnd mlw
gration pattern ist still poor. The prS ent paper gives scz
1nformat10ns about two mackerel groups with di<ferent growth
rates in ICES-areas VIa,

MATERIAL end METHOD

Samples have been collected from ths ecatches of Taclory and
research vesSOl an ICEuwdrea VIia snd VII from 1973 to 1Q16
Thg most r;preaentatle materiai (1519 age d“tprmlﬁdtlo )~
criginates from 1976. The mackerels were meagured (cm 1f), .
weighted (+ 10 g), sexed and th- staées of maturity determiﬁed
Countlngs of vertebrae (1nc1. u-rostyl) were done on 327 ingi-
riduals. Otollths were taken, d.oied and placed into canadabalsan.



UV“For theoretical growth calculatlons the Bertalanffyy-equation

(1961). Measurements of otollths ve ve done by blnocular and;u
' ocularmlcromater (nagnlflcaﬁlon 2.5 x 17, exactnesa + 0,04 mm).&

kl Cwas used.‘The age and langth analysis of the single age groups ‘:9:

:flf.were made on: b851s cf the natural dlstrlbutlon of flShEB in the
}\‘“f_'age groups althouph gsome mackerels of the other g*owth g%oup
..l can be -amnong them. The length distribution in the age groupa

‘fu;of August W1th the peak in June or July.

 "£'81t1on malnly dlffers between 25 and 34 cm 1f - (Fig. 1, No 1-4).
'VmiThe age analysls obviously showed that usually “the smaller

" Tab. 3 shows the relative age oom9081tlon 197A—1976 Both grouth‘

'; a hlgh abundance of the yearnclass 1968.

~dn summer. Mixzng mainly occurs in the older age groups (tab.§;”

!;”shows that only few age groups are mixed with a ﬂmall number. . -
‘iof flshes of the other mackerel group (iab. 1 and 2).,;§ ;ﬁLﬁf

| “LENGTH-AGE ‘ | o |
- The GDR carrled out pelaglc maokerel fishexry in the ICES—area VIa

north of Ireland, west of the Stanton-Bank, St.. Kllda ‘and | alonglﬁf“

. the slopv. The catch seagon Was frcm Apr11/May to the mlddleTV

m~HGenerally adult mackerel is caught in ICES—area VI a from April
']7to June with a length compcaition from 28-40 cm lf (Fig. 1, ' Ho
) -8). Con31derable smaller mackerels are caught usually from )
- the middle of June to the end of the seagon, Their length compo

imackerels are. also adult fishes but with ‘a lower growth ratee<
5groups show in each year a different age comp051tion. The most

;representatlve samples of 1976 indicate greater differencea intgh@;j
ﬁrenéar-c{asses 1967, 1969, 1970 und 1973% Both growth groups“sho

The two growth groups are only scarcely mixed 1n ICES-area VIa

142)e Typically mixed age groups ‘were caught in the Bristol--hf
' Bay, gouth- of Ireland and in the Channel in sprlnb and autumn
‘(fig.‘z, No 9-12, tab. 4). In ICES-area VIa in summer usually «
one. peak of abundance per age group isa developed, although eome ,

flshes of the other growth group can be among them. Tab. 4 shows



:f}fthe aga 1ungth relations of the two diffex rent growth groups
;3ioalcu1ated by representative age groups from i 1973 to 1976

%ﬂfthe mean 1ength of - age ETOUPS from 7973 t° 1976 Flg 4 ahow BN

Q?Tnaoretical growth calculations on the basis of the- material et
3§from 1976 (Bertalanffy-equation) agree well w1th~the empiricaléﬁflﬁ.
fresulta (tabw 5)e The different mﬂckerbl.groups show differences
”,,ffthe equal yeur classes in mean Iength from 2.9 to 4. 5. emd

i%L 00 of “the slow grOWIDb mackerels 1g 37.27 cm, of the fast o
f"*gmmng 39496 cm, T is =4.2927 and -4.7675 respectively..m "

: waa‘caloulatad wn.thout data c¢f the -age graups 0 ano. ‘l respectlvely.

WEIGHT . S
The differencea between the veights per length group (May and
July 1976) of the two growth grouns gre nok 31gn1f1cant (flg. 5)
Th@ difference of: welght per age group (f*g. 3} ﬂmountea to mo“e
than 100 g. In May 1976 the weights of the age. groups 8 and. 10 ,
aré relativa low, caused by their small mean leng+h¢ M‘V»*-‘~~ o

MEASUREMEWTS OF. OTOLITHB

';?meaﬂurements of otoliths of ,he different growth groups (length,
¥1w1dth, nucleug-restrun, nucleus-pararostrum, nucleua-antlrostrum)
ﬁ:{show no mignificant differences between the otollths of the same y
cm-length group. It seemed that the otollths of. ‘the slow SRR ‘
;7;growing group are somewhat longer. Significance testa (Students '
fj7criterion, f-test) showed only significance in two cm-groups '
'~(P 0.05)¢ In general thexre are no 51gnificant dlfferences to -
fffobserVe in sizs, shape and varigbility of the otolith parameters..
 ,In contrast to the relative consitani morphological and 'n '
fC.morpLomet“ical*marks .of mackorels (VEDELER 1960) the. mackerel
:;fo»olithﬂ have ‘high varinblility in size and shape. It is impossible
jffto digt ingulsh two upeciiic types of otolithJ for the dlfferent '
- growth groups. The relationuhip between the growth of the o
.Q'ovollth {and its parbﬂ) and the growth in length of’ fiah ia not |
i; 1inear. Tn the higher cmwrroups the growth of otolitha stronger
ki‘decreassa than the growth o fish (fig. 6)¢,~~ L



PUHBE&S 0“ XERTEBRAE .
Gduntinga_oi 180 fast growing and 47 slow growing mackerels
vasulticd in 31 vorbobras of overy individual,

B '?ﬁﬁ‘*ﬂmi’ "I

<ffIﬂ 19?6 tho most ovaries (63 %) OT the fasy growing group were
" ffgill?ﬁ;h;;h typical yollow yolk-vesiclo-oocytes in May, 11 %

'ﬁ§éa§héﬂ'The plun-pudding-stage (ripe ococytes are regularly
' Scaﬁ%a a3t hatweqn the yellow yolk-vesicle-oocytes), 26 % were

LwRre in v
6 5 had spawned nob long ago. By this i% is supposed that one
. Pn:{:{i‘ t .f‘-: ,t;l.

“Ju& 11 in ”e,tlng stage. May be that one portion of egps and
I‘mpﬂr vas gpawned in Marceh/April, In July 62 % of the ovaries

of the slow growing group contained yolk-vesicle-oocytes, 9 %
o pudmzng~ntmguﬂ 23 % in resting stage or Jjuvenile,

;ﬂchurcl stock will maturs: and spawn in ICES-
rea VI s '

© DISKUSSION

>'5Thé'comparison of the growlh datia per age group with other
ﬁ'authors shows that the slow growing group is similar in growth

f{fté the North Sea mackersl (NEDELER 1960, AKER 1961). On the

‘f~othor hand the growth data of tho fast growing group are

' ;?similar te the data by STEVEN (1952), NEDENER (1960),
f‘EOLLOY (1963) (Tab, 5) and IOCKWYOOD & JOHNSON (1976) from
“tho Coltic Sea, Donegal and the Channel.
. In goneral the growth data of the mackerels of the area

- NW-Ireland-Coltic :Sea -~ Western Channel given by different

authors show greater differences which may be caused by normal

_growth difforences of one population from year to year, but

they are also explainable as data of mixed growbth groups.



'ﬂf?lTagsing eXparimenxs (BGLSTERgA19>}§ BOLSTFR & BURD 1972)‘5h°w=
};{5:that mackersls mlgrate Zrou the - ‘{leltic Sea. and the; Channblninf;
,f?ﬁﬁnorthern dxrectiohs@ DQLSTER des»rzbed mig“at ons frouw the
1gf};Mounts—Bay ﬁo thé Shetlands and Pebrldes ‘and fxom Gapu Clear~
. "'Island %o the Hebrides, By LOCKWOOD & JOHNSON (1976) a bchemﬂ

“7fialonﬁ ‘the west "oaut of Ireland is given,

1 iProbab1y she fast growing mackerels are 1denss 'c’ﬁzth fhs Slope~.

RS mlgratﬁon 1ﬂ nortuern dlrectlons over ha irish 5ea and

"gmackerel (overwintering on the slope south of Irelhrﬁ) Whethe“‘

s“5xthe slow growing maekarel of the area. nowtb ol ‘ucotland mlgrates;?‘-

x,f {respective1y is obscure, It cax be supposed that the: mackeral,;

: ,: ipopu1at1on of the northern North Sea (fished" in the uhetland~

.f,;farea from July %o Septemher\ is noh Lasntlc thh the 10?  §
4‘_Hﬁ*growing mackerel p0pulation in ICES~area VI a 1Lshed from

.:TfiiTulY o &uguat The analysis of naturity in ICES VT a uhoweu _

1fﬁ1that the slow’ growing ‘mackerel spawns -1n Juiy/%ugush &nﬂ rapru

",f*sents a separate adult population,

‘"7“fIt w1ll be necesuary %o clariry vhe connwctlons besween thc

in the ICES area VI a, from ‘the Chanunel or. f»em the Irish Sea“'

‘;1:3different mackeral stocks or populations in the Cnanﬂelg “her;f?5“‘7

\M*iLKICES—area VI a in Aprll/way and July/Augusts -

_western areas and the North Sea by tagging experiments Ln j
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‘Tableﬁﬂi

SO N oM E W P

Length—age key of mackerol in ICES~Subd visibn‘»ﬁ?"
VI a in May 1976 - -

_year-class 74 73 72 71
T 2.3 & 5 6 7 8 9

Age

omn

70 69 68

67

66 .65

10 .10

Agsa:

Length: ' -
omposiﬁion
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o
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1463;f;““

f?dé?g_ﬂ

9
2.2

28 g

13 41

38 117 102 114 167 91

59 128 870

815415 f‘f§L

A%oq)'

8 38 39 123 114 135 195 105

89 154

1000

Number of age sampless 11

- Number of_length sqmplesg 22

.1)_6orrGCted'by length samples



Table 2°“ Lengthéébe }ey'of mac&eral in ICESuSubd1V151on
VI a 1n July 19{6 ’ ' BRI

T veap~class 75 74 73*[72 . 90 69’“68 67 66 ed Length

-~'lcm Age ’f14_ 2 3 4 5 6 ‘?‘A 9 10710 .EQFPégétlon

;j;}1;ﬁ?{-\,:df;jj,

§ 13¥gg§!5;;,

c1e et

o o 5 o e
55 8 14 S s A
‘ 3 98 «151
20 : 110;-;._: _ "‘ﬂBB
31 96 117 g
23 a5 @
380 581

ml
-y ]
Y

LR
N W=awmw\wum & S

12 14 62

OCWwE~N OV F W

S$200

\,3

\n

n

L=
S0 W W

-3
Y

)
CWWW W
S

4 as
18- 25

WURINCRN, N

W @ N\uOWEWP A
o
AW R
Wb PP c>xn\»'->
SO eF W U
P W AW
®

n 18 46 161 51 162 19 16 95 24 35 22 649

%o 28 71 247 79 250 29 25 146 37 54 3% 1000 . -

Number of age samples: 10



' ‘r;Table‘Q: Age composition of mackerel in ICES-area Via
SRR 1974-1976‘(0/00)_ ‘ :

Yoar =~ 1974 1975 1975 1976 1976

. ionth  July May June  May July
9715 o 28
1974 S : 8 YA
o 1973 126 . 38 248
.1972 | 11 32 107 39 79
Co19T1 . 18t 58 388 123 250
1970 160 134 128 114 29
1969 124 88 50 135 25
9968 - 388 264 134 195 146
1967 - 40 86 15 105 37 .
1966 56 - 16 9 89 54
1965 (40) 144 11 (154) (34)
964 . (118) 20
1963 o (12)
"‘ . mota¥ -~ 1000 1000 1000 1000 1001
. n aged . 81 227 251 870 649

 n omensured 443 2841 5141 8154 649

'.f;w( ) aoldér than the year ago



. Dgbl. 4%  lean length of mackerel in ICES VIa end VIX (cm 1)

Slow growing_group . Past growing group iHzed groups

Year 1973 1975 1976 1974 . 1975 . 1976 1974 1974 . 1975
lonth July/Aug. June . duly  July Mey May April April October
"Area Vie - Via Via Vie - Vlsa Via VIiie Vilde Viig=k
~ hpe group o | .
0 | , 19.8
1 23.8 19.1 - 24,8
7 28.8 °  27.4 26,1 3.1 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
4 29.8 29.2 28.9 32.1 32.8 32.2 32,0 32.5  30.2
5 29,5 30,0 29.4 33.5 33.3 32.0 32.¢ 34.1 33,0
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 3.0  35.0 34,5 34,6 ‘ 35.1
9 34.3 33,1 36.1 36.0 ' R 35.8
10 - 33.4 7 33.1 . .36.3 35.6 | :
1 35.4 3 ’ : : o o
n aged . 88 250 649 T80 116 870 321 143 65T
‘1 measured 2182 5141 649 443 . 2841 8154 1038 607 2329



. " Table 5: ~Meag;leggthngﬂmagkarﬁlsjbylﬁiiﬂarﬁnt_ﬁnﬁhmmg imem 1t |
NEDELER ' WEDELER ATER - ELSTIER ,zmmﬁﬁ

T=Ses, Dogeex NerS£s, UToly TH=EBn TCES WYz, y TEES Yia T
May/Junn \ reb{jmarch Feb. /Verch iMav/Jdlv' Jaly 76 (%hb@ra3

Age group . , - ' , D
21;- . 224@ o 25»? 26{0 4261?
V?‘ 26#5 3042. 29*9 28!9
329J>. ‘. 29'5 C 33‘9 . ~30{8 ' 30@6
32,58 : - 22.5 35,1 31.5 31.8
32,8 - 34.2 35.9 32.3 . 32.9

23, 1 , 35.7 , . 36.8 33670 - .33.8 .

: 38.5 34.0 - 34,5 ' .

’ 4@;8 o i 34c3 ) ’ 3561 'LA L 37v27:@m 1%

: . DR 2t.4 JJ:S K w B.8213 :

1 . s 36.2 35, 0 = m4376"r if
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.. catches inwestern areas 1973~1875 .

3@0- o :

1973 November - . 9

T ICES WL g-% 13~ ne8ts 07

. 1004

= - - 2,

1974 A,,r:'{ ; REIER 70
ICESIHI f16 . nni038 IR
,—..xffw’\\'“ﬂ"’-§\"‘“~\-~ | |

1% Aprit » V'.an

. B . “ICES EZ[dG'IS“"""““-“ ';).m(;g;v.’ . o
,  __J//ef’\\\\nmu’“"N\\m~;;;;; : “‘.A;;>i’ﬁ:5,ﬁfli
1975 October o o 12

ICES YL g-kkl.‘;’ o '7 n=2329 oo '

00d . . ‘ - N . s | - o

2004 o

1004

2004




, k = g{c‘elghi‘ diff@r@n? Q;‘Qk"?‘ﬂ r{ ?ﬁ‘%

300

‘38"‘0

20 A

30 -

26 -

FERG . Weight per age grorp of A«‘gckef’"f‘“‘@*ﬂ

(nramc)
500 4

EERRE I .‘, R c e e e

200 4

200

R R N ]

100

H . . . : - Lo * : : ,r
0 12 3 : 4 5 & 7 -8 ;;.,§'_‘fo Ageam fyears)

Fig. 4 : Length -:ag.@ Telation - of »’M«.}‘t 2 m! wa?’)
~ different growth rates in {C =S ww E"’a

i Lonaltds

36 - R
24 A
32 A

_ fGSl'grou,i"g grwp ‘ B

X slow growing group -
28 | e SR

24

i

10 " Ao orotin tuesmec )



: | We}(\‘g_;h\‘t_-l'ength_ fé_latic.df of Mack’errel: (ICES YMLa)1575

Weight

{groms)|

. 7m“

. Sabﬂ

, SQO‘ :

400

‘300-

2004 -

100~

.4{/ ‘  x May a=139

. July n=306

L v.l..‘il‘. ¥ l’ [ R LI | | ) » - A
20 22 26 26 26 3 32 3¢ 36 3 40 42 Lflem)



Relaf:onsh:p otol:th s:ze - frsh Iength

F:g6

¢ Slow growing mackerels May 1976‘! B

% Fast growing mackerels -

Jq{;f 1976

" Size of otolith
- tmm) -

9.-.’Q X

r},o—-g‘}fﬁ"%—r rx 2 o ]

—T T — — ll T Il ——T T
2 4§ 8 10 1214 16 13 20 22 2% 26 28.30 32 ¥

' Total length

Nuclgus=-Rostrum . '
. Nuclaus-Pararostrum: - -

,__,,,_4_;—1 . otolith width . -

35 38 40 Lapngth of fizi),(c_m'l.f'}




