
•

.,T.llisnaner I:ot to b'c ci ted \"Ii thout prior ~"'üference to .t}w a.nt.hol~

International Council for
tl~e Exploration of the Seu

G.H. 1974/H: 24 .
Pclagic J?ish (Horthern)Committoo

•

Inveotiljutions on' the." Occurrcnce of nematodes in
Herring off thc i'lestern Briti'oh snd; Irish Coaots

by

H. Schnltz xl

Introd.uction,

Sincc' the comr.lUnications by -Thiel, l\uipers end Hookam (1960) und··
Roskum (1960) rcportinr; that ,nematodes of thc hcrring could bc .'.
hnrmi'u'l to man more attenti.cn to the qccurrence of parasi tlc worms

,in herrinc; hnd been paitl. -

Ros1cmn (1966), Kholil' (1969) 8nd othe+'s carried out inveotlgntions .,
on tlLio problem in thc lTor.th Sea und i.n ,t11o western J3ri tish und
Irish vlO.ters und obtained 'dif.ferent Infeotntion f'roquönci'es of 'lar-' , '

,vne of AnisaIds spoc~ and ContracnocWll 8pOC. in vurious years and
fishing grolmds. Bi thcrto more iutensiva . investigations in, the Sea .
oi', Hebridos don' texist. ' -, ' .

Hnterin1.n end I.!etpod8
"

On cruiseo of FRV "Ernst Hacckel" in summe~" and nutmnn 1973, during
bioloc;lcal routine investic;ationo thc infestatiou· of' ,the horl.'ing

•
by nemntod larvae \'las examinod. Table 1 shows the i:l:umber 01' thc
cxam.ined hOl'rings in diffcr~l1t fishing ßrQunds.

Table 1: Number of sümplos
Aren

V/ost of Orkneys
, Uorth of Hebrllles
St. Kilda
SV! of J3arr!)

. Klondyko-Stantonbnnk
Doneeal
Bristol Channel

~'otal

und he~rinGs ,exarnined,
sumples . her~rinPis ..

4- . J·13' ,
3 266
7, 574 .

13 . 1216
7 556
2 '194
1 48

37 3197
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Herrings YIOrO exmnined imriodia:te1y after the ·.catch. Ho. microscopic. '.
exarninations.~ere done and'noattempt was made ·to identify Anisakis
and Contracaecum.The· sarnp1es conprisod in'general 100, in some .:
cases 50 fishes. \'1e examined the body cavity, and no'controlsyrere

.made on infestation ofthe musc1es. The obto.ined resu1ts proba,b1y ..
underestimato the degree of infestation,becauso larvae could be .
overlooked by the used methode In order to accolerate the' routine
inveotigations a five-srade ocale for infestation intencity was
introduced:

Resulto

Index,
1
2
3
4
5

Ihlmbcr of larvae
o

.. 1- 3
4-10

11-30
>30 •I.' ,"

In total 52, 7 $~ of all 'examirlOd 'herrings were infested. Among.
nutur.m.opavminc herrine 53.4 %and arnong spring spa\vners amounting
to less thon 5' $'~ of tho ~lCrrine stock 43,5'W ,were 'infested. .

: ;.: '"

As former nuthoro have .pho\"ll1.infostntion rate increases j~rom 'a
sizo of horrin[; of about"2:r:cl11~" Aeeordine tb' tno size variations'
one enn expoct different :tnfeätation froquenel.os in veriaus re-·
giono • . ....:... - .' <

. ;,. '"
, .

yeries cOllsiderably in '.In tnble 2 can be'seen that infeotation also
dif:t:orcnt loneth eroups in separate rogions'~

In' tho most frequent leneth group of 26.0 -'2ß.9 cm can be seen.
o trend of' dcereoso of '~he infection rate from north to south. ..

. J ~·t .

Thus 80 5~ of autumn spo.\'lI".()rs off thc north coaot of the Hebrides,·. '.',
48 ~~ in j;he'.r~gion of st. Kilda, 55 ~~ off Darra, 42 $~ on,Klon- , ,
dykc ,'27 $-;" orf northern Ireland, 22· $~ in the Doncgal-Bight and ". "
o ~, off the ~ristol Ohonnol are infeated by nematod .lerveo.
In tho'leneth group >2s'.9 em similer relation~ ean be not:teed. : ..
An exeption to this rule is only the reeion &f" st. Kilda havinß
lowo,r infestation rotes aeeordinc; to this assillnption....' ~;",. "
DY"comparison of the fishing ground st. Kilda end Barre ,where" i'h-.·
vootigations were done ror three inollths,' the same trend cf the 1n-' .
fostation rate ean be' oboorved durinß thc ;tnvestigation peI'iod. In.
AUGUst in' the two regions tho highest infestation rate of 55 %was ,
found for St •. Kilda and 61% ror.Darra, whereas in Julyand Oetober,'
tEe correspondine lower infestation rates of 44 5~ on St. Kilda and'"
54 % on Barrn wero observcd.

•
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Off the \'lost coast 01' the Orlmeyis was found a high infostation
(78 ~:;)us \'/011. HO\'lover a snmple :taken in July in this rOGion shows
0. 10\'101" infcstutien of 54 %. Amens' spring spawncrs a decrease of

, the infestation from north' to oouth outlincs the same way.

,.' I

In thc "Ihalo in the reGions 01' St. Ki1da und Barra in agc':"'eroupsthe,
follow:Lne rute of lnfosted fJohes was fOlUld: •

The incidencc 01' the infcstod herrings in general shows' thc same",
slopefrom north to south like the percentage 01' tho infested fiehos.,'

In figureo 1 - 2a und 2 b thc in1'oction incidcncc per ie~.L8th group: "
io 0110"'111. In most cnoes the infection incidence in tho 27 cm. Gl"OUP,
i8 diotinctly' 10YI01' thon in thc 26 cm group. This phenomen can be " ',~
cxp1uinou by 0. cmnllcr infostntion in the 4-Y€lOrs-old herl"ings com-'
parod to the 3-yearo-old ones ... In mostcases' infestation of4-y081'S,:""
old fishes is r3Iimllor thun in )-years;"old ones or equal to them'"
(taule 3)., " "', ",

I· • 3 4 5 ~ 6 yoars

('t
/~

n
62 48

178 1086
. 73
1.09'

67
57

67'
198 .

•

Fron sampIon 01' thc Bux'ru reGion in JtÜy auu AUGust: follows a .. ,.
10\'/01' infestution rute in thc 3-yeaJ:'s"'old fishes, thon 'in 4-years-:
eId ones. Thio io cauoed by relutively omall lengths of the )-yearo
old hcrrinr:;s.

DinCllGslon

~~hc compnl'D. tive low infostation rate of the 4-yeol's-01ds CQll be' ,
cuuscd by dif'feront ronoons euch os immiGration of less inf'ested·
herrinr;s of anothcr populatio,n, a Geneml lower infestation in
1972 ao D. rooult of leoo abuntlant occurrence of nemotodos in plankton
or by u food competi tiol1 dovo.],opcd by tho inc1.'oa60 01' thc hel'ring .'
stock und for n olO\'1er G1.'owth of thc J-yeal's-olds of thc ac;c clans '
19G9 •

.AccordinG to Khnlil tho life spnn of AnisaIds larvao in hcrriug
in unlmorm. It C(lll tlQ Llf3ßttrued thnt lu1.'vao remain in fioh for as
10nG an i t 10 dcvout'od by thc' final host. The incrcuoe. of the in
fOfJtntion i.n aldol.' herrlnc;s is traccd back to nccumulation.

,"
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3:"yc~rs-()ld fishes' of the nge-group"1969 had beon nearly 3/4 Cl7l

snmllcrthanthe 3-yeurs-olds cf 1970. Thus it is prcsumable that
the 'le'ss intcnse 81'o\'lt11 CQI1 be ono ronoon, if not tho main x'oason,

'oftho 'lo'v'\'cr infcotation of thc 4-ycnrs-olds in 1973. Accordingly
strong,yeal"·closses such as the class 1969 could bc less il1foctcd
tlwl1:nmaller yenr classos. Further this could be still expreszed

,. in older herr:tnc;s of fon:ler outstandinc your-clas8os. As in the
aGe-Grotip~ 6 especially slower srowing yeur clusses 1963 anel 1966

.is present, the relativcly small infostation rate of older hcr:d.llGD
in' tho region wcs'b of the Hebrides coulcl oe cxplainod.

~lhcdiscusscd results givc reaGon to rovise - by further invcsti
gations in connoction "lvi th merlstic charo.ctc:r.ist:Lm allel other rlcthOtlr.'
- in \'fhet extont the different infcstation rates north of Scotland,
YJ'c;st; of the IIebricles und north of Ireland rcprcscl'lt VD.l.'ious herl.·inr;
populati ons • •

Khnlil, L.P.(1969)i

Roska~, R.T.(1960):

'Ros}:am, H..T. (1966): .

Thiel, P.H. van,
Kuipero, P.C. und
Rool<:om, R.T.(1960):

Lnrval nematodes in thc herrinp' (Clnnon
)

'-' ..
harengus from Dri tish COüGh~l I'intern o.nd
adjacont territories.
Journ. Mar. Biol. Aso., Vol. 49, J: 641-5(,':

A hl;lman diseuse causod by a nematode fror,)
herring
lCES, Herrin(:; Committce, Paper Ho. 93

Anisalds lorvae in UOl'th Sen herrll1g
lCES, Herrinr; Committee, Paper Ho. 13

A nemo.tode pm:'D.sj. te to hCJ::'l"il1S, causinc •
acute abdominal syndromes in mun
Trop. geoer. Bcd., Val. 2: 97-113



Table 2 ' Percentage pmnber infected in l.ength-groups:
of autumn arid spring spawning herrings
-------------------------------------------- . ,'\,.

. ~"

(in brackets =number examined)

area month' spring antumn spm'mers
spa\:vne1.'s
23.0-33.9 16.0-22.9 23.0-25.9 26.0-28.9 )28.9 cm ;

, ' .
. '. '

----------------------------------------------------------------------~

W-Orkneys AuS. 57(35)
lt Juli O( 1)

N-IIebric1 es Aun. 51+(24)
St. Kilda Juli 33(12)

Aug. 33( 3).

e ':1-130.1.'1.'0. .

Okt. 20( 5)
Juli 50( 2)

ALtG. 25( '+ )
Ol,::t. 34(29)

111'J Stauton AuS. 83( 5)
KloncJyl;.e AUG. 25( 4)
Klonayl-:e Juli 0(11)
N-Irland
Doncenl lIov. 100( 1)
13ristol Nov. O( 1)

1~2(38)

36(22)

100( 1)

75(12)

52(21)
50(4)
50(20). .

10D( 1)

41 (22)
43(14)

70('17)
10D( 3)

25(12)
31 C143)

,~O( 5)
'29( 7)

78(169) 100( 38) 
59( 82) 57( 14)
80(167) BB( 56)
44(196) 60(133)
'~5(121) ?O( ·54)'
44( 32)' 58( 12)
5L+(414) ,73( 37)·
61 (147) 78(14) ,"

54(410) 69(141)
67( 12) 59( 74)
42( '40) ,44(/43)
27( 99) .' 43(/-35).' ,.,

22( 87), J~9(102)

0(26). ,'40("15)

" '
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3 .Percentage number illfectied in ~~ga-grollps

01' autUTrill spavming herring .
Table, ,

~ ',.

(in brackets = number e:x:amined)

e.rea month 2 4 '5 6
.._----------------------------------------_..._--------------------- ............_-_...-......-
W-Ory..ne;ys VII 77(30) lJ.2( 50) 8S( 8) 75( l}) 57( 3)

VIII lJ.2(38) . ?9(66) 77(121 ) 100(16) 100("15) 100( Li-)

U-Hebrides VIII 36(22). 78(51) 76(149) 78(14) 93(15) 100(15)

St. Kilda VII 43( 7) . LJ.3(171) 617(lIJ) 63(3°) 62(81)

VIII100( <1) 54(28) ll9(102) 8'1 (31) iOD<' J+) 6'/(3_

X 67( 3) 38( 29) 75( 4) 75( 4) . 60( 5)

Barra VII 31\-( 38) 42(299) 7:1 (31 ) '100( 1) -73(15)

VIII 41 (27) 62(132) 8,6 (1 LI-) ( -) 10D( 2)

X ' 75(75) 50(353) 7:3(66) 61 (18) 71 (56)

nw· Stanton VIII, i00( 4) 5lJ.( 11) 75(12) 75( 4), 55(58)
,.

Klondyke VIII 16(25) 58( 26) 18(11) o( 1) 53(32)

Klondyl:e/ VII 1(84) 27(19'+) 32( 57) 53(15) 23( 6) . 31 (16)

Irland
" . :

'Doneg"al XI 25(65) 26( 34) 38(13) 25( 8) 5Lt(74)

Bristol XT 20( 5) 42(12) 7( 15) 12( 8) 6'?( 3) 60( 5)......

-.



Table 4' I?dex of infection inteX'..sity in aße-t;roups

of' autumn spal'ming herring

(in brackets = nUtlber examined)

'total.)6543.2month 6,
-------------------------------------------------------------------------------------------------------

····area
' .

., "

". ',', Wes.t .• of Or1'-.neys VII 2.17( 30) 1.57( 51) 2.50( 8) 2.50( 4). 2.67( 3) 1.91( 96)

" VIII 1.l~5(38) 2.64( 66:) 2. ;0(121) 3.19(16) 3.40(15) l~.CO( 4) 2.41(260)
North'of HebridesVIII 1.59(22) 2.65( 51) 2.17(149) 2.50(14) 3.13(15) 3.47(15) 2.37(266)
St. .Kilda VII 1.28( 7) 1.58(171) 1.77(43) 2.13(30) 1.95(81) . 1.75(32)

VIII 2.00( 1) 1.89( 28) 1.78(102) 2.45(31) 3.00( 4) 2.13(30) 2.00(196)

X 2.00( 3) 1.45( 29) 1~75( 4) 2.25.( 4) 1.60( 5) 1.60( 45)

Barra VII 1.50( 38) 1.60(299) '2.13(31) 4.00( 1) 1.87(15) 1.66(634)

VIII 1.56( 27) 1~90(132) . 2.57(14)', 2.00( 2) 1.90(175)

X 2.12( 75) 1.63(353) 2.11 (66) 1.89(18) 2.09(56) 1.80(568)
.' . Horthwest of .VIII 2.75( 4) , 1.82( 11) 2.08(12) 2.75( 4) 1.93(58) 2.01 ( 89)..

. Stanton Bank

: Klondyke VIII

Klonc1yke- VII
lIorth of .Irland

" Donegal XI

,,' Bristol Channel X

"', .", .

1.24( 25), 2.00( 26) 1.18(11) 1.00( 1) 1.91(32) 1.G6( 95)

1.01(84) 1.38(194) 1 ~44( 57) 1 80(1 r"), 1,; 83( 6) 1.38(16) 1 ~?3(72). ;).

1.3[1-( 65) 1;32( 34) 1.54(13) 1.38( 8) 1.74(74) 1.50(194)

1.20( 5) 1.00( 12) 1.07( 15) 1.12( 8) 2.00( 3) 1.60( 5) 1.19( 48)

, '

'\

..., ,',
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Fie. 1 Intensi ty cf infeotion in leng'th-groups of autumn
spawn:blß herrillg in different areos

•
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