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SUMMARY 

Recently colJ.ected data support earlier indications of the value of the 
plerocercus of the trypanorhync·h cestode Grillotia aiJgeli as a biol·ogi·cal tag 
for estimating the size of the Western .s.tock comFlonent in .populations ·of 
adult mackerel, Scomber sc-ombrus L. , of mixed stock composi ti on.. During 1981, 
three samples of mackerel -were examined 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 df G~;angeTi in each sample with the -mean 
pPev.a1e-Rce 4 P-a-t-e ~å"B~:S.·~erel ·sHmples from the western English Channel. The 
resul ts indicate that,,.some ~mackerel of Western stock origin do not return to 
Western stoc-k spawni-n,g :gr.ounds but -remain in the North 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 stoc~ 
composi ti on in ICES Di vis ion Ila bas ed on re turns of "mechanical 1' tags. 

/ / 
RESUME 

Des donn6es nou'Vel1ement -:~-e:cuei~l~es ioonfirment la 3p0tent±alfu:tl {de :la larve 
pl-erocet-cus~"tiu i,fce_s~odek."trypånorhynche -~~Grilaot ia ~-:æl~seli ~ -des "fins·_ ·de '~~marquage 
·:biologique .ada.n·s~un,e,~&-J:ua;t~on.;de .l.'impo-rtan.ee ::ode:J. ·~:Lement_ c;occidental ~parmi les 
parties composantes des ·populations-niixtes ·:de _,maquereaux adu~tes ~Scomber scombrus L. 
Au cours de 198.1, trois echanti1.lons~de maquereaux de la-Mer"du Nord ont ete 
examines dont l'un venait de la Mer Norvegienne et l~autre des eaux~au large de la 
c8te nord de l' Ecosse. Le pourcentage de _maquereaux .. aux origines occidentales dans 
chacun des -trois echantillons a ~te -~value ~n ,'COmparant le taux -de ,fr-~quence de 
G. angeli dans chaque ~chantill:on avec le taux de ·~fr.6quence ,moyen dans les 
~chantillons de maquereaux.de la partie occidentale de la Manche. Les resultats 
indiquent qu'un certain nombre de maquereaux aux oz:igines occidentales ne rentrent 
pas ·Et la fray~re des l'Opulat-ions occident·aie·s 1DS:is ·restent .cpour -frayer dans la Mer du 
Nord. On estime que l •,echantil1on de la 'Mer Nervegienne s 'est compose d·'environ 
90% de maquereaux ayant leurs origines dans la Mer du Nord, lequel resultat est 
tout oppose ~ l ''estimation de la composition des populations dans 'la Di vi·sion du 
CIEM Ila fondee sur le retour des marques 'mecaniques '. 
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INTRODUCTION 

A. report submitted to last year's meeting (MacKenzie, 1975) described the 
selection of the plerocercus larva of,a trypanorhynch cestode as a 
biqlogical 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 examinatfons carried out since the 
first rep-ort and gi ves estimates of stock composi ti on in the populations 
sampled.. · 

MATERIALS AND METHODS 

Figure l shows the positions of capture of samples taken, ~ith one: exception, 
·in 1981. ~ample l, which wås 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 ~riting the first report. All mackerel were preserved 
by deep-freezing and all samples were taken by re.search vessels except that 
taken off the north coast of Scotland (sample 8), which came from a Faroese 
-commercial catch. The otolitns of all mackerel examined were removed for age 
determination and the length and sex of e~ch fish·was recorded. (_Not all 
the ages shown in the tables in this paper have been expertly--checked yet, 
so some minor adjustments may have to be made later.) 

RESULTS 

< 

Table l 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 thi~ area was 
that of 1976. Table 4 shows that there was no .s:._gnifica.1t 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-
rable 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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~ ~d oU tb~ ~)~t t:C$1Bt of No~~ n*~ hrg.an. in Se~·~mber., . Tb@ ~~l$ 
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©f WøgJt·~~~ ttwt.~k... fh[f,J e~timat~d prf.øporti~ in ·t.h~!! ~-l®a ~tl~. in tf:a~ 
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· ·. · ·.·.,. · · .· -~.,; ... · : . D:ts<m~ZON ; .. ~ · · 
. ·:. '. .' .;·:. :: ·;·:: .. · . .' .. · ' .. f'lt~·:.;:.' .· .. · ;:·· ... ·~· .:. ,,· . ' . 

~e ~t~ · c;@ll~c.t~4: ·~$..oo$ ..... the t~~t·: :~e~~~~· {!tbext~t-6 ~ 1~t15) · euwt~rt e~l1er . 
ift~i~stiar~ of tJhe vslue of th0'pl0roc~ro\m ~f ~~!~i!!!~ a biolog~o~l t~ · 
t~ · @~tiinati~ tht\ ·tbize o:t' the tde"tet'bn ø·tock ~~)miJ~onent i~ populatiou of: ad\.d t 
mackeNl eo T'tløe ~·~eent ~ttA suppo:t'\·t eJQ1."1Y. ind.ic~tiona that inf"ecti<;'m cf 
rti$.Ck~~J. '~1i't.:h f~~! i,f&. complete by tli~ :~nd Of Q~ gl"O.Up t'Vt().. 'lh~ etbØ@flCe • 
bf' .art$ aignif1~•t. ~x:e~~. ~. ~rev:~e~~e;. ·~i th. age i~. mf..\ekerel from t.he 
~out~~startl.- p&rt of' tbfh ærtudy ar$8: inØiaates tbat thø life et,an Q:f the 
pl3rqcercue 1n ~~ekøNl •c.tuais ·that· ·ø:r ·tbe 1 .. t'Å.fected t1eh,, 

·~ule· 6 gji~~u~sts · tnat th~ yo~est ·~e.ck~~e~ .. 4;)~ the W~lStet~n stock p~aent in 
th~ n.ort..bem pm:~·t of the study .area. lfere ·.five yeare old ø but it till6S'tl be 

Y. s·~e*~od t.bo.t the llV".,ttt~be:t~ti. .. of 2 ~ 3 and 4-ax·c:»UP ma.okerel GXW'i!ined ~i·:r·om thia ~"'Ga 
~o t~ ~~ æJ.nal.14 Sample 3 t~k<S}n frf'nn the ·e~ntrlal :northt~l:"l'l North Sea irA M~ll' 
~ of H.®.eker·el wb, .. ~h wmtld hav~ $pam'led w:lth:b't the followir~ few VI3)$Jktli øs 
ehown by tnei:r &dva.nc~d state of i'JlS'turi t-y. ApproxinA&tely 30% of th~fa;e fi~h 
wer'~ ~stimated to lte Western a.toclt ·but the· t:bning susm~~rts the.t · th~y would 
have epa'l1l"l&;i in the nol'the:rn Ncn:'th ·sea4 Thi.s indieates that Sf)!ll-a m~ckørel o$:" 
Western fStock origin do not retu:rn to Western stoc:k apawning grounds but 
:NMle.ifl in t.he ~orth Sea ·to mpe.wn.. · · 
. . 

The proportion o!. Wester·n etoek mac.kerel in $arrtple 5 from the Norw~gi~ Sea 
\1~~ e$:tima.t~d at about lO%, The ag~ eomposi tio~'l of thie sample, in pt.sll"titnalar 
the le..r-ge propo:rtien of· 1969 year-el ass fis~ present,. ~lso i:ndice:'ced that t 1! 
ecnmi~t~d predomirlatltly of maeker$1 of the Nor-th Sea stoclc (rJh.. M Walæh o 

per'iol\al eornmunication). Thia r~aul t contrasts strongly \'i i th the atoek 
compo~ition ·in thie area (ICES Division Ile) ealculated ft'om x~etur:rAs, of 
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"mechanice.lu tqe,.. Anon .. (·1982) quoted proportions of from about ff~ to about 
400A of North Sea· stoek maok&rel in Division 1.1& bttS$å on these ta.g rratt.\r;nao 
u eompal'~ed with· an est1mated 90% No~th Sea stoek in samplø S of' the: preeent · 
study.. Howevero Anon'e (1982)· caleulation.s wel"e bued on ''a vsr.y limited 
numbe-:r of tåa retuMusn ar.u!l eample 5 ··waa of only 79 maok~rel, ona c1f ~hich \'\I'RUJ · 

in:taete~ w1 th 9..:.-~. · M~eh more. data are required fro~ bo.th roetho~a of'" 
teøs~~s, · · ·· 

Stoek eomp0$1 tions in the other two Nor·th Sea samples ( 6 and 7) e.nd _i:n sa.mple e 
from off th~ north eoast of Scotla.nd caleuleted from biologieal ta.g data 
~e generally 't'Ji th reeent esti.rnateu ba2ed on age eomposi ti.one and l: .. et\U"M 
of meehsnieal tage (see Anono» 1962)~ 

Furthør swuples of maekerol from. areas alx~ady inv~stigated and from the 
~sy of Bi$eay, west cf the· Oute:i!" Hebrides, weat of IralMd and from r.tther part~~ 
cf the Celtic Sea have been colleeted ~1d al'e awaiting e~~~ination~ 
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TABLE l Results of examinations of mackerel samples from the south­
western part of the study area for Q. angeli infection. 
See Figure l for sampling positfons. 

Sample Sampling date 
Year class Age group Nurnber of mackerel 

No. and area Exarnined Infected 

l February 1980 1979 l 2 o 
Off Lizard Pt. 1978 2 126 2 

1977 3 8 2 
1976 4 28 3 
1975 5 17 2 
1974 6 9 o 
1973 7 2 o 
1972 8 13 3 

,. 
1971 9 12 l 
1970 lO 17 2 
1969 and 11 and 
earl i er older 33 4 

2 25 2 81 1978 3 6 o 
W English Ch. 1977 4 5 o 

1976 5 14 2 
1975 6 7 o 
1974 7 12 2 
1973 8 4 o 
1972 9 2' o 
1971 lO 2 o 
1970 and 11 and 
earl i er older 7 4 

4 13 6 81 1980 l lO o 
Celtic Sea 1979 2 17 l 

9 8 12 81 1980 l 14 l 
Ed dystene Bay ·1973 2 20 l 

1978 3 lO l 
1977 4 lO o 
1976 5 17 3 
1975 6 9 l 

. 1974 7 4 l 
l 

1973 8 5 3 
1972 9 3 l 
1971 lO 2 o 
1970 and 11 and 
earl i er older 9 l 

lO 8 12 81 1980 l l o 
Eddystone Bay 1979 2 5 o 

1978 3 2 o 
1977 4 l o 
1976 5 4 o 
1975 6 2 o 

" 1974 7 l o 
1973 8 4 o 
1972 9 l o 
1971 lO l o 
1970 and 11 and 
earl i er older 3 o 





"·. 

··~· ;~--~:· 
!.· .. 

......... 

:'\ • •. ,!iJ;.""' 
~:.,:· 

. .. 
l •.• 

-·-
• 

. .. 

l 

.. 

. . 
. . 

YA!Dtl l -~~cce· t'tltes of!!· !9JD!!·1r! ditto~nt Ølli ~\.rq3a et ·tUtekenl 
lm srmpl"a te.ken ~om t.be Ætoutb westem part of tbe atudf ar.~ · · 
fx"6Xti · Jt~i : lt7& to . i;J:ae end ot 1Ml .. 

-~~Ir.!>-~--~~ -~ 

i}.Se ot.mack~l . ·Naber ~~iil::ld' t~Wh'ibei- · tnf.ected Pr•vaJ.ence ($} 
;:cø;c: l;:~Of~'fl'1'W.j;iØ *~=·-== ~..,..aa;u..,,. ... ,. ;aw. ~-. ~ .. ~ .. 

o )a 52 o : o 
l '196 6 3.1 
2 234 11 4.7 
3 205. 29 14.1 
4 19 7 ~.9 
5 71 13 16~9 
6 32 2 6.3 
1 !6 3 11.5 
e 28 6 21.4 
9 md. older 97 l(~ 14·.4 
3 ed older· 544 74 13.6 

~~~-·l ... 
. . 

:li! .... .,.. • • ·--~·· ....... _. . . ! • tc~4'""~ 

·, 

, . . . 

It,' 

... 

... 
! 

• 



.. ~ ... ' 

-·;.· 
·." 



' ... 

e 

o 

.. . .. 

TAlt! S eo~1eon ot PNV&l•ce rat<srtJ f1t !· !!&!!.!. in dtf:reN.nt 
fl~G ~-of atlul.t •~kerel ~m tbe awth "e&~·tom--~ 
ot tb<& etut\f ~· 

. . . 

~~ ~-lol§:tlllllpll~~~~-

·t:ut'å&r et·· 
.mØtcker®l 

Ap group 

8 4 5 6 7 ø 9~ 
fot~a . ,, .. older 

~e=r.:·•= :!LA~ -
l~øeted 29 7 13 2 3 6 14 ?4 

.. 

·Uninf~cted . 176 12 64. 30 as 22 8S 470 
.. 

· total.$ 205 '19 '77 82 26 28 97 644 

'. 
, .... ~ .. . ...... .. . ...... 

, . 

.. 
• 

.· 

. ·" .... : 

• ....... ··•· ···~ .f ... . 



1 

1 

1 

1 

1 

1 

... .· 1 

.·t 

1 

1 

1 

\ ., ' . "~·. . .. ·· ..... 
1 

~. ' l 1 

1 

.. · 
1 

1 

'i ~. :· ' ' 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



fØl.c! 4 · .P!'evaleD:Ctt ~Qtea of' !~ f!Stt!! in· 
. . titfe~ent •• aroupø •t the 19?0 . 

"' . ..... 
.~. elG.t,a of u~4rel &a .tbe 
. eoutb .. wrn iiå1rt ot the etu"' 
QNa., 

.. . ... .. . . 
Agf.) ·Hw.mex• ot .icke:%'411 5 prcnra-lence 
~· 

~d· J.nfected ... - ~ .... 

.2· .... , . ·2l ... .a 14.,S 

s 150 23 
. .. · 

15 .. 3 .. 

4 28 3 10.1 .... ~ ... ' . 

. . 

5 ss 5 14.3 ... .. 

2-5 ·231 34· 14~7 

~It 

• 

.. ; .... 
. .: 

' ... 
:· ·~ / 



'., 

· ..... • • ., • ' j ~. ' 

: ·: ',.,. 

·.~ 'l• 

.i' 
., .... · 

•r/ 

·:· .. ' 



. 

. 

TABLE 5 Results of examinati~ns of mackerel samples from the northern 
part of the study area for G. angeli infection. See Figure l 
for sampling positions. -

Sample Sampling date 
Year c lass Age group Number of mackerel 

No. and area Examined Infected 

3 21 5 81 1978 3 l o 
Central northern 1976 5 4 o 
North Sea 1975 6 lO o 

1974 7 32 2 
1973 8 27 i 
1972 9 19 l 
1971 lO 22· l 
1971/70 10/11 3 o 
1970 11 31 l 

.. 1970/69 11/12 6 o 
1969 12 40 l 
1969/68 12/13 l l 
1968 and 13 and 
earl i er olaer 19 l 

5 7 8 81 1976 5 4 o 
Norwegian Sea 1975 6 8 o 

1974 ·7 7 o 
1973 8 16 o 
1972 9 3 o 
1971 lO lO o 
1969 12 17. o 
1968 and 13 and 
earl i er older 11 l 

6 l 9 81 1978 3 5 o 
Off west coast 1977 4 4 o 
of Norway 1976 5 22 l 

1975 6 34 2 
1974 7 44 .. l 
1973 8 34 3 

. 1972 9 29 
l 

2 
1971 lO 38 2 
1970 11 20 o 
1970/69 11/12 3 o 
1969 12 71 3 
1·969/68 12/13 5 o 
1968 13 29 l 

l 

1968/67 13/14 6 o 
1967 14 21 l 
1967/66 14/15 3 o 
1966 and 15 and 
earl i er older 20 o 

7 2 9 81 1977 4 l o 
En trance to 1975 6 3 o 
Skagerrak 1974 7 18 o 

1973 8 7 l 
1972 9 3 o 
1970 11 2 o .. 
1969 12 22 o 
1968 13 5 o 
1967 14 2 .o 
1966 and 15 and 
earl i er older 2 o 

l 
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·.~ML! ? BetiM\tø of' the ·fibropon~.we of. Wetit~Jm etcetk m~æ4twel. in ~flmpl~ø ~en ~··. 
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