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SUMMARY

Recently collected data support earlier indications of the value of the
plerocercus of the trypanorhynch cestode Grillotia angeli as a biological tag
for estimating the size of the Western stock component in populations of
adult mackerel, Scomber scombrus L., of mixed stock composition.. During 1981,
three samples of mackerel were examlned from the northern North Sea, .one from
the Norwegian Sea and one from off the north coast of Scotland. The
proportion of Western stock mackerel in each of these samples was estimated
by comparing the prevalence rate of Guiangeli in each sample with the -mean
prevalence «rate -dn-maeckerel -samples from the western English Channel. The
results indicate that-some mackerel -of Western stock origin do not return to
Western stock spawning ;grounds but remain in the Horth Sea to spawn. The
sample from the Norwegian Sea was estimated to consist of about 90% North

Sea stock, a result contrasts strongly with calculation of stock

composition in ICES Division IIa based on returns of ''mechanical" tags.
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RESUME

Des données ‘nouvellement renue&llmeSfﬁonfarment da potentlallte:de da larve
plerocercué“ﬂu*cestode“trypanorhynche Grlllotza-angell 2 des “fins de‘marquage
‘biologique -dans-une ~evaluation de 1'importance -de 1'@lément ‘occidental parmi les
parties composantes des ‘populations-mixtes ‘de :maquereaux adultes Scomber scombrus L.
Au cohrs de 1981, trois echantillons -de maguereaux de la Mer du Nord ont &té
examinés dont 1l'un venait de la Mer Norvégienne et l'autre des eaux-au large de la
cBte nord de l'Ecosse. le pourcentage de maquereaux aux origines occidentales dans
chacun des trois échantillons. a ©té évalué -en -comparant le taux de fréquence de
G. angeli dans chaque echantillon avec le taux de ‘fréquence moyen dans les
€chantillons de maquereaux de la partie occidentale de la Manche. Les resultats
indiquent qu'un certain nombre de maguereaux aux origines occidentales ne rentrent
pas & la frayeére des ‘populations occidentales mais restent -pour frayer dans la Mer du
Nord. On estime que l'échantillon de la Mer Nervégienne s'est composé d'environ
90% de maquereaux ayant leurs origines dans la Mer du Nord, lequel resultat est
tout opposé & l'estimation de la compositien des populations dans la Division du
CIEM 1IIa fondeée sur le retour des marques ‘'mécaniques'.
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INTRODUCTION

~_ A report submitted to last year's meetiﬁg (MacKenzie, 1975) described the
- selection of the plerocercus larva of .a trypanorhynch cestode as a

biological tag for mackerel, Scomber scombrus L. These early results showed

that the cestode, Grillotia angeli Dollfus, appeared to meet the

requirements for a parasite which could be used to estimate the proportions
‘'of Western stock mackerel in adult populations of mixed stock composition.
The present paper gives the results of examinations carried out since the
first report and gives estimates of stock composition in the populations
sampled. .

MATERIALS AND METHODS

Figure 1 shows the positions of caﬁ%ure of samples taken, with oné.exception,

"in 1981. Sample 1, which was taken in February 1980 off Lizard Point in

Cornwall, is included because examinations of fish from this sample were not
complete at the time of writing the first report. All mackerel were preserved
by deep-freezing and all samples were taken by research vessels except that
taken off the north coast of Scotland (sample 8), which came from a Faroese

-commercial catch. The otoliths of all mackerel examined were removed for age
" determination and the length and sex of each fish was recorded. (Not all

the ages shown in the tables in this papef have been -expertly thecked yet,
so some minor adjustments may have to be made later.)

RESULTS

Table 1 shows the results of examinations of samples taken in 1980 and 1981
from the western English Channel and Celtic Sea. Table 2 summarises the
results from this southwestern part of the study area since sampling began
there in July 1978, and Table 3 shows that there was no significant
variation in prevalence of G.angeli from age group three to age group nine
and older. The best represented year-class in samples from this area was
that of 1976. Tzahle 4 shows that there was no s.gnificaat variation in
prevalence of G.angeli from age group two, sampled in July 1978, to age group
five of this year-class. The mean prevalence of G.angeli in all 3-group and
older mackerel in samples from the western English Channel {(13.6%, .see

Table 2) was taken as an estimate of the true prevalence of G.angeli in adult
Western stock mackerel,'until'such'time as data from other parts of the study
area become available.

Table 5 shows the results of examinations of samples taken in 1981 from the
northern part of the study area. Table 6 summarises the results from the

North Sea, Norwegian Sea and off the north coast of Scotland since sampling
began there in February 1977. The youngest mackerel from this area

infected with G.angeli was five years old. From age group five the prevalence
of G.angeli increased slightly to a peak of 6.7% in age group eight, after
which it decreased slightly towards the higher age groups.

Table 7 shows the proportion of Western stock mackerel estimated to be present
in the five samples taken from the northern part of the study area in 1981.
The samples which included the greatest estimated proportion (about 30%) of
Western stock mackerel were those taken in the central northern North Sea in
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The dats »@il@@%@ﬂ ﬁiﬂﬁ@*%&@ fﬁ?ﬁﬁ vap@r¢ XMacKanai@, 9?&) support ewriisy
indicetions of the walue @f the plervocercus of G.epgeld a8 & biologlcel teg
for- entlnating the size of the Western stegk component in populations of adulh
mackerel. Thess recent date support early indicotions that infection of .
mackersl with G.pngell is cotplete by the end of age group two. The sbgence °
of amy significent decreame in preva&aune with age in mackerel from the
aauthwestarn part of th@ sﬁuﬁg ares. iﬂdieaz@a that the 1ife gpan of the
@l@rw@arems in mackerel aguala that of the infected fish.

© 'Tgble 6 swgzosta that the yﬁungegt wavkerel af the wgat@rm gtock prasent 4a

the nmerthern part of the study ares were Tive years old, bub it wusy be
“ gtresacd that the numbers of 2, 3 end dmgruup mackerel examined from this aes

@o fer are gmsll. Dample 3 t&k@ﬂ fran the central aorthern Nerth Ssa in May
was »f wmackerel which would have zpawsed within the following fow wosks ag
ghown by their advancsd state of mabturity. Approximataly 30% of these fish
wore sntinated to ke Western stock bul the tlining suggests thet they would
have spawned in the northern North Sea. This indicates that gome mackerel of
Western stock origin do not return to VWestern stack apawning grounda bt
remain in the Nopih Ses Lo spawn.

The proportion of.weatafn gtock mackerel in sample 5 from the Norweglisn Sea
was estimeted at about 10%. The age composition of this sampls,in particuler
the large proporitien of 19692 year-class [ish present, alme indicated thet 4¢€
consinted predominantly of mackerel of the North Sea stock (Mr M Walsh,
pergonal commmication). This regult contrasts strongly with the stock
compogition ‘in this area (ICES Division Iie) celculated from returns. of
"mechanical’ tegm.. Anon. (1582) quoted proporiions of from about 6% to about
A% of Horth Sea stock mmokerel in Division IIa based on these tag returnge,
us compared with an estimated 90% Norih Ses steck in sample 5 of the present
gtudy. However, Anon's (1982) caleuwletione ware beged on "a very limited
number of tag returns” ond sample U was of only 79 macksrel, one of which was
infected with G.angeli. Much wmore dete are reguired from both methods of
tepging. | - |

Stock compositions in the other two Norih Sea samples (6 and 7) and in semple 8
from off the north coast of Scotland celculatad from biolegical teg date

sgree generally with recent sstimates besed on age compositions end Feturna

of m@mhanical tage (see Anon., 1982).

Further sarples of mackerel from areas already investigated and From the
Ray of Biscay, weat of the Juter Hebrides, weat of Ireland and from other parts
of the Celtic Sea have been collected smd are awvaiting sxawination.
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TABLE 1

Results of examinations of mackerel samples from the south-
western part of the study area for G. angeli infection.
See Figure 1 for sampling positions.

Sample Sampling date Year class Age group Number of mackerel
No. and area ) Examined Infected
1 February 1980 | 1979 1 2 0
Off Lizard Pt. 1978 2 126 2
1977 3 8 2
1976 4 28 3
1975 5 17 2
1974 6 9 0
1973 7 2 0
1972 8 13 3
1971 9 12 1
1970 10 17 2
1969 and 11 and
earlier older 33 4
2 25 2 81 1978 3 0
W English Ch. 1977 4 5 0
1976 5 14 2
1975 6 7 0
1974 7 12 2
1973 8 4 0
1972 9 2 0
1971 10 2 0
1970 and 11 and
earlier older 7 4
4 13 6 81 1980 1 10 0
Celtic Sea 1979 2 17 1
] 8 12 81 1980 1 14 1
Eddystcne Bay | 1973 2 20 1
1978 3 10 1
1977 4 10 0
1976 5 17 3
1975 6 9 1
.1974 7 4 1
\ 1973 8 5 3
1972 9 3 1
1971 10 2 0
1970 and 11 and '
earlier older 9 1
10 8 12 81 1980 1 1 0
Eddystone Bay 1979 2 5 0
‘ 1978 3 2 0
1977 4 1 0
1976 5 4 0
1975 6 2 0
1974 7 1 0
1973 8 4 0
1972 9 1 0
1971 10 1 "0
1970 and 11 and
earlier older 3 0]
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- TARLE S Conperison of prevelcace rates of &. mngell in Qifferent

ege grovps ©F afult m@ckwml from the south WOBLarn- part
of the sm&y area. ,

Wmmber o f  Age growp
meckerel - - , .
s {1 a i5 Je 172 la |oand
older Totals
Jufectsd | 28 L 7 j13 | 2 | 32}l & | 14 74
Unintected |176 | 72 [ o8 30 (23| 22 { 82 | av
gotmls 205 § 70 197 fe2 las | as | o7 | sas
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TABLE 5

Results of examinations of mackerel samples from the northern

part of the study area for
for sampling positions.

G. angeli infection.

See Figure 1

Sample Sampling date Year class Age group Number of mackerel
No. and area Egamined Infected
3 21 5 81 1978 3 1 0
Central northern| 1976 5 4 0
North Sea 1975 6 10 0
1974 7 32 2
1973 8 27 1
1972 9 19 1
1971 10 22-- 1
1971/70 10/11 3 0
1970 11 31 1
1970/69 11/12 6 0
1969 12 40 1
1969/68 12/13 1 1
1968 and 13 and
earlier older 19 1
5 7 8 81 1976 5 4 0
Norwegian Sea 1975 6 8 0
1974 7 7 0
1973 8 16 0
1972 9 3 0]
1971 10 10 0
1969 12 17 0
1868 and 13 and
earlier older 11 1
6 1981 1978 3 5 0
Off west coast 1977 4 4 0
of Norway 1976 5 22 1
1975 6 34 2
1974 7 44 . 1
1973 7 8 34 3
. 1972 9 29 2
1971 10 38 2
1970 11 20 0]
1970/69 11/12 3 0
1969 12 71 3
. 1969/68 12/13 5 0
, 1968 13 29 1
1968/67 13/14 6 0
1967 14 21 1
1967/66 14/15 3 0
1966 and 15 and
earlier older 20 0
7 2 9 81 1977 4 1 0
Entrance to 1975 6 3 0
Skagerrak 1974 7 18 0
1973 8 7 1
1972 9 3 0
1970 11 2 0
1969 12 22 0
1968 13 5 0
1967 14 2 .0
1966 and 15 and
earlier older 2 0]







. TARS 5 (contd.)
“Semplo § Semplinmg Ceto T | mumber of mackerel
mm and @;‘Zi T ] Year cless | Ag GrOWP g T Tnteet
- Bt v
{8 f23 3118 1877 4 1 0
 OfF nopth evest | 1976 .8 . B ¢ .
of Scotlend 1975 & - 14 0
o Co 1874 9 13 o
1873 8 8 -3
1972 9 7 1
1971 10 4 0
1870 . 11 g 0
1889 12 a3 . 0
1869/68 12719 1, 1
1966 13 11 0
1867 14 1 0
1865 i i o
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'&‘a’a@m 8 my@,@me mﬁ:@@ of 8. gagsll in differeat age grovps of
‘maskerel in semples folen From the Nowth Sea, Norwogian Sea
and off the sorth cosst of Sa@ﬁl@m fmm February 1977 %o

the end @2" &@%&

‘i Age of meclkevel Mumber cuanined Rusber infectad | Prevelenca (%)
By . 183 o 0
2 1 o 0

3 18 0 0
4 2 0 o
5 67 3 1.5
6 96 2 2.0
7 138 3 2.2
8 08 7 6.7

4 8 6% -4 6.1
10 : 78 3 2.8

T 30/11 -3 o

L1 83 ) 1.8
11/12 9 0 T
12 195 4 2.1

L 12/38 . - -8 2 E
13 and older L - ase 4 3.0
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 THBLE 7

Estinstes of the p”@@&?ﬁﬁ@ﬁg of Yestern stock mackersl in &amplea Seken fr@m
 the norihern pert of the study arsa in 2881,

1}‘§mwm1@
- Be.

Sempling date

Humher of usckeral

and area

‘Euamimeﬁ

Infpetak

Provalence (%)

Proportion of «
Yentern stouk in sample

S 215 81 :
Canteal northern

Horth Sea

4.2

7881
Horvegian Sea

1.3

182
0T west cosst

oF Norwey

6

4,2

0.30

% 9 81
- Bntrance to
§kagerrak

7%

1.4

Q.10

01 11 81
@ff norch cmast
of Scotland

118
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' F::gure 1 Positions at which the samplets df soussed in this paper were taken
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