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. Introd ue Lion

Slncc the communications by Thiel, Kuipers and Rosham (1960) and
Rogkam (1960) reporting that nematodes of the herring could be o
harmful to man more attention to the occurrence of par301tlc wormﬂﬁ*
~in herring had been paid. e

Roskan (1966), Khalil (1969) and others carried out investigations

on thig problem in the Uorth Sea and in the western British and-
Irish waters and obtained -different infestation Irzquencles of lar- ..
-vae of Anisakis gspec. and Contracaccum spec. in various years and -
fishing grounds. Hitherto more 1ntcnﬂ1ve anestigqtlons ¢n thc Sea

of. H&br&deu don't exist. .

haberia] and Uethods

- On cruises of FRV "Ermnst Haeckel" in summer and autumn 1973 durlng

biological routine investigatlions the infestation of ‘the herring:

by nematod larvae vias examined. Table 1 shows the number oi the»g‘y-
' examined hormnga in dli‘ferent fishing grounds. . ‘

Table 1: Number of samples and herrings examlned ‘
Area " gamples “herrings

VWest of Orkneys S 4 . 343

North of lebrides 3 266

St. Kilda . - N 574 -~

SV of Barra . ‘ 13 1216 TS

Klondyke~Stantonbank 7 556 G
. Donegal . -2 194 '

Bristol Channel 1 48 .

7 3197

Total oo 3

x/. -Institut Ciir Hochseefischered und Plschverarbeltung v
Rostock—ﬂarlenehe, G.D.R. ‘
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A;-Herrings viere eramincd immediaoely after the catoh. Ho microscopic -
" exaninations.were done and no attempt was made to 1dent1fy AnlSaYlS 

and Contracaecum. The: sanples comprised in general 100, in some .- -
cases 50 fishes. Ve examined the bOdJ cavity, and no controls were

:made on infestation of the muscleés. The obtained results probably .

underestimate the degree of infestation,because larvae could be
overlooked by the used method. In order to accelerate the routine-

- investigations a five-grade scale for 1nfestation intensity was

introduced:
Index, . Iumber of laryoe
1 0
2 - 1=-3
3 4-10
4 11-30
Results - _ o IR | -

¢

In total 52, 7 ¢% of all examined herrings viere infested Among
autunm .spavning herring 53.4 % and anong spring spawners amounting

" to legs than 5 ¢ of the herring stock 43,5" m were ‘infeasted.

Ag former authors have shown Jdnfestation rate increases from a
size of herring of about 23 cm. According to the gize variations-
one can expect different 1nfestation frequen01es in various ree=:
gions. A .

In table 2 can be seen that infeatation also varies con51derab1y inf'
different length groups in separate regions. ’ .

In the most frequent length group of 26.0 - 28.9 cm can bo seen .
a trcnd of:decrease of bhe infection rate from north to sou.th._.t

Thus 80 % of autumn spavrers off the north coast of the Hebrides. “n
48 <% in the: region of St. Kilda, 55 m off Barra, 42 % on.Klon-
dyho, 27 % off northern Ireland, 22 % in the Donegal-Bight and

0 %, off the Bristol Channol are infested by nematod darvae.

In the length group »28. 9 cm similar relations can be noticed.':.3§ "
An exeption to this rule is only the region of St. Kilda having o
lower infestation rates according to this assumptlonv»

By« comparison of the Tishing ground St. Kilda and Barra, where in-w*“
veatigations were done for three months, the same trend of the in- -
festation rate can be observed during the investigation period. In’.

August in the two regions the highest infestation rate of 55 % was -

" found for St. Kilda and 61 % for Barra, whereas in July and October :

the . correspondinw lower infestation rates of 44 % on St. Kilda and "~
54 % on Barra were observed. . .
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- Off the weut comst of the Orkney's was found a high 1nfestatlon- ’
(78 %) as well. However o samn]e taken in July in this region shows’

a lowcr infestation of 54 %. Among spring spawners a decroase of

" the 1nfestatlon from north to south outlines the same Way.

The incidence of the infested herrings in general shows the same ;
slope from north to south like the percentage of the 1nfested flﬂhec.

In figures 1 - 2a and 2 b the infection 1nc1dencc per leugth group

is showm. In most cases the infection incidence in the 27 cm group

" is distinctly lower than in the 26 cm group. This phenomen can be '
explained by a smaller infestation in the 4—yearu~old herrings oom-iﬂ
parcd to the 3-yearus-old ones~ In moat cases infestation of 4-years-.
old fishes is snaller than in 3-years-old onesg or equal to them S
(table 3). _ A , L

Tn the whole in the reglons of St. hllda and Barra in awe—groupu thc
iolloWan rate of infested fishes was Tound: , , BRI

65 6 Sewwe

a 62 48 - 73 - 6T 67 -
n 178 1086 189 57 ) 198 ;},}
From samples of the Barra repgion in July and August follows a j_g:_
- lower infestation rate in the 3-years<old fisghes than in 4-yearg-

old ones. Thls is caused by relatively small lengths of the 3-years~“
old herrings : . )

‘D' rcussion

The comparative low infestation rate of the 4~years—olds can be
caused by different rcasons such as immigration of less 1nfesied
herrings of another population, a general lower infegtation in SR
1972 as & result of lesgs abundant occurrence of nematodes in n]ankoon
or by a food ccompetition developed by the increase of the herrlng o
uthk and for a glower growith of the 3~yea rs-olds of the age c]ass-”
1969. . ‘

.Accordlng to Khalit! the life span of Anisakis larvae 1n hcrrnnp L
is unknown. It ca: bLe assumed that larvae remain in figh for ag - ..
long as it ig devoured by the "final host. The increase.of the in- . -
feptation in older herrings is traced back to accumulation. -



-years~old flmhes of uhe ogenﬂrouo ‘1069 hod been nearly 3/4 om
gmaller than the 3-years-olds of 1970. Thus it is presumable that

_~;ftnc lese intense gprowth can be one reason, il not the main reason,

£ the -lower infesgtation of the A~ycaru~olds in 1973. Accordingly
tvong year -classes such ag the class 1969 could be less infected

'g;than gmaller year classcs. Further this could be still expresesed
“;1n older . h rings of former outstaonding year-classeg. As in the

ge-group » 6 especially slower growing year classes 1963 and 1966

7:J¢v pres ent, tne relatively small infestation rate of older herrings

*‘ ho reglon wcsL of the Hebrldcu could be explained.

,\,mpo dl cuqsed resulto give reason to revise - by fTurther invcsti-
~gations in connection with meristic characteris tlics and other methodr

- in what extent the different infestation rates north of Scot]anu,

o west.of the Hebrides and north of xreland rcnrcuont various herring
; ‘nopulau ons. _ .
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St. Kilda
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2 - Percentage nuuber infected in length—groups

of autumn and spring spawning herrings i-.-%~"‘f

(in hrackets = number examined)

spring
spawners
23.0-33.9 16.0

antumn spawners f S

~22. 9 23.0-25. 9 26 0-28. 9 )28 9 on 13‘

57(35)
oC M

- 54(2m)

33(12)

33( ).

20¢ 5)
50( 2)
25( 4)
34(29)
83( 5
25( 4)
0(11}

100( 1)
oC 1

#2(38)

36(22)

100( 1)

1(95)

75(12)

52(21).

50( 4)

50(20),

100¢ 1)
41(22)

43(14)
70017
100( 3)

25(12)
31¢u3)

60( 5)
29( 7

8(169)

59(C 82)
80(167)

;%4(196)‘
'55(121)
44 32)

54 (414)
61¢147)
54(410)

67( 12)
- 42( 40)
| 27( 99)

22( 87).
0( 26)-

100( 38> 3*

S57( W)

88( 56) .
- 60(133)

700 54
58( 12)
L7303
78( I8) -
69141y
59C 74)

an(43)

“a3¢ 35
_49g102)

40¢-15) ¢



7 15)

12( 8)

67( 3)

© Tavle 3 ‘Percentage number infected in'éga4groups
| of autumn spawning herring - |
in bhrackets = number oxamined)
exea month 2 3 s 6 )>6 Jva:

W-Crkmeys VI 77(30) . 42¢ 50) 88( 8) 975( 4 67( 2)
S vIIT 423 8)  89(66) 77(121)  100(16) 100(15) 100( #)
N-Hebrides VIII 36(22)  78(51)  76(149) 73(14)  93(15) 100(15)
 St, Kilda  VII | 43¢ 7). 43(171) - 67(43) 63(30) 62(81)
© VIII 100( M)  s5u(28)  49(102)  8§1(31) 100(. ) 67(3‘".
| X | 703 38(29) 75 4) 75( 4) 60( 5)
Barra ViI 34(28) 42(299) 71(31) 100C 1) .73(15)
' VIII #1(27)  62(132)  86(14) (=) 100( 2)
, X 75(75)  50(353)  73(66) 61(18) 71(56)
NY. Stanton  VIIT . 100( ) s4( 11)  75(12) 75( 4)  55(58)
Klondyke  VIII . qe(25)  58( 26) 18(11)  o( 1) 53(32)
. Klondyke/  VII  1(84) 27 (19%) 32( 57) 53(15)  23( 6)' 31(16)
Donegal ~ XI . 25(e5)  26( 3w)  38(13) 25( 8) 5u(74)
Bristol XI  20( 5) 42(12) 60( 5)



. Table 4

Index of infection intensity in age-groups

‘f»;; Donegal . )
o a;gggristol Channel X

1.07( 15)

1;126 8)

of autumn spawning herring
- (in brackets = nunmber examined)
?f»f»éféa’ﬁ , nonth 2 3. 4 5 6. 36 total.
© Y West of Orkneys VII 2,17¢ 30)  1.57¢ 51) 2.50( B) 2.50( 4). 2.67( 3)  1.91( 98)
SO RESI VIII  1.45(38) 2.64( 66) 2.20(121) 3.19(¢16)  3.40(15)  4.00( 4) 2.41(260)
o Horth! ot HehrldesVIII" 1.59(22)  2,65( 51)  2.17(149) 2.50(14)  3.13(15)  3.47(15)  2.37(266)
L St. . Yllda Vil I 1.28(C 7))  1.58(171)  1.97(43)  2.13(30)  1.95(81) . 1.75(332)
- VIII  2.00( 1) = 1.89( 28) 1.78(102) 2.45(31) 3.00( 4) 2.,13(30) 2,00(196)
X : 2,000 3)  1.45( 29) 1W75( 4) 2.25C 4) 1.60( 5 1.60( 45)
VII 1.50( 38)  1.60(299) 2.13(31) 4.00( 1)  1.87(15)  1.86(634)
VIII S 1.56( 27)  1,90(132) . 2.57(14) . - 2,00 2)  1.90(175)
R X 2,12 75)  1.63(353) 2.11(66)  1.89(18)  2.09(56) 1,80(568)
. Horthwest of = VIII 2.75C 4) 1.82( 1) 2.08(12) 2.75( &)  1.93(58) 2,01( 89)
f;t $StantOn Bank ’ o » A | _ B _ S
‘lf,gxlondyke VIIT . 1.24( 25)  2,00( 26) 1.18(11) 1.00( 1)  1.91(32)  1.86( 95)
L7 Klondykew - Vil 1,01(84)  1.38(198) 1. 44( 57) 1.80(15): 1:83( 6) 1.28(16) . 1.33(372)
¢ .- North of Irland, . ‘ : . L C :
| s & » Tl ey 1:22( ) 1.54(12)  1.38( 8) 1.74(74)  1.50(194)
1.20( 5)°  1.00( 12) 2.00¢ 3) = 1.60( 5) 1.19( 48)



Index ot infec tion intens’y
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Fig. 1 Intensity of infeotion in length-groups of autumn

spawvning herring in different areas
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index of infection intensity
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