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sm.n>1ARY.
11. survey of. the distr,ibution . limits of ~vÜlicol!:l: intesti'nalis in

England and HaIes during 1972-74indicated that, since 1963, 'thereha~'

been no fUrther sproad of the parasite towards the major musseI fisheries

• ofEas:t Anglia. und Nori:h ilaleG o These areas are protected to: a:'large'

extentby natural barricrn in the forra of adjacent long stretches of

ccast where mUGselG are scarce or absent.

These.fisheries romain at rink from accidental introducticns of

~.:!1J.Q9.1§:, either via infected musseIs attached to shippingorthrough

the transplan~ation of seed. mmmeln dredgedfrom close' to .infected stocks

in north-west Fnglnnd.

INTRODUCTIon

•
llzt,j.licola intestinill~ Steuer WaS first reported in the British·

. i~les at Blyth, Korthumberland (EÜo~by 1947) •. Because of this copepod

parasite's potential for causing high mortalities among commercial stocks

of mussels <!1:vt~ eduli s) i ts geographical distribution und dispe~s~,f'

mcthods t'lere :3oon invos-tigatcd (Hockley 1951; Bolster 1954; t-laugh 1954).

By 1953 Mvtilicola .1va:3 kno.m to be llidely distributed in estuaries' und"

harbours around the coantG of f:outhern England and South i"Jalcs, 'fram'

Southwold in Suffolk to Milford· Havcn in Pembrokcshire. Isoiated 'fnfec- '

tions l'lOre reported at two siteG in northern England ,- Blyth harbour and

Newbiggin in the north-east, and'at Barrow-in-Furness docks in the

north-west. !1vtilicolr.: is vlidespread. again further north, in southern'

Scotland (Drinkuater 197,1), but it is very local in Irelund (Crc\vley 1972).

Figure 1 summarizesthe reported dintribtition in Bri'tain and Ireland up

to 1971.

Since 1953 nporadic checks have been'made by It1inistry staff to'

ascertain any further spread. of thn parasite in England andWales. 11.

surveyin 1963 .sho~ed that M:vtilicola had"axtendedits range a little

further .around thc south coaGt of Wales to reach Fi shguard harbour
" ~,".' '. t
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(N. Reynolds;:,unpublished daj:o,).•.. : .00therwise, .no; notable ch~ges wore rec-or-,'-_ .... : ...._ ..... _.- .. '. -

ded up to 191,1. During 1972-7,~, a further survey'of '.the distribution '.. '.'
11 '.. , ~

limits was mnde :and .the .'results are reported belöw. "

MATERIAL AND.. }lErHODS
~ . '- ... \

. ,." :

RESULTS

und tlie percentage of

1972-746i>e' 'sho~ in

sampIes' examined und '

J

the.west,couoJv mussols 'l"wre collcctcd from'various sites in lIest and

Nor1;hHaloo,rmd from Horccwnbe Bay in north-uest England. On the North
• •• I., , '~'.' .' •

Sea qo~st thesurvey covered the mussel-producing ureasof Norfolk and the

Hash aS 'Hell· aS ·tho Northumborland shore bot\\'een Blyth and tho small'fishery

at Holy Island.

l'!o.st.;sü!llples .of musseIs l'lcre colleeted intertidally, and usually from

near low··\va.ter m:u-.k: of spring tides, since Hoppcr (1955) had sho\":n that

infection'rates tend to ..be highes-tat IOHer tide levels. Sublittoral
.- ~ "- ... . ,"

samplos were obt,üned fro:n a feil localities. Each swnple, comprisingusually

50 or 100 of the largest musseIs available, wus examined macroscopicully, '

using a hund lens und scalpol to dissect the digestive gland, enclosing tho

mid-gut, und the mnd gut. This method detectod parasit es > 2 mm in longth

but overlookcd·younger·s'tugGs.

Tho distribution,of,~ilicol~in each region,

musseIs found to be infected at euch station during

Figures 2, 3 und: 4. Tables 1 und 2 give details of

the minimum froqucncyof occurrenco of parasites.

(a) Walef2 <'Figure2).

The northcrn coust mUJ C'J.r7eyed mainly during January-September 1973,

\'Ti th a repeat sUI7"'üy of.tho B<:mgor arca in Ju...'1e 1974, und tho Gouthern

coast, t'las,survoyodboti'leen July 1973 and Ho-y 1974.. Tho rosultsindicato
. , ." .

that no ma)or chnngc·in' distribution has::occuii'cd Gince 1963. Hytilicola

is still common in the south-u08t, in J.1ilford Haven and the old harbour

at Fi shguard" th0'!1gh i t; could not be found at Porth Clai s whore i tappenred

in 1963 (n. Reynoldn,unpubliGhod duta). The ofJtunrio's' arid. fisheries of-
, ~ " . -

North Hales remain uninfcctod, althö'ligh Tablo 2 nho\"ls that~ sta'Üstically,

there is a slight ponsibility of the parasite not being detocted:d~e'to

the srnall size of sa~plos.
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, J.lussels are scarcc or abscnt alang the 90 kInof exposed coas~ in

CardiganB~l.Y,behJ'8cn·.Fishguurd und Abcrdovey. Tho 'chnnces of lilrlilicola

spre\lding, northwards naturally along this "barren" coast \'10uld thcrofore

seom to.~c v~ry, slender.'

(b) , MorecambeBa:v (Figure 3) ,

Thc ''lestern area of the .b,ay uas surveyed in Septcmber-October 1912

and, more extensively" again in M~-Juno 1914; the eastern side'was

cxaminedin September 1911 (Heyshom) and October 1912 (Flectwood). The1911/

~912 survey indicated that thc N:vtilicola oituation had not changed sig~
. ',' .

ni~icantly since. 1951, with thc centre of infection continuing to be

mussels in the cnclosed docks at Barro\'1-in-Furness. Outside the docks;
. . ..... ... ~ ~

in the tidal Walney Channel, the lovel of infeetion \'laS still lall and .did
. .. . .

not appcar to oxtcnd further seawards than Roa Island' (station '4 :Ln -,,- "
Figure 3). Hot'1cver, statisticc.lly (Tablc 1), N:vtilicola coliid have

remained undetec.!.?d, at a very low level of infeetion; iIi the more distant

" musseI populat~ons jus,t outside the cntrance to' the I~~lney'Channel.

".SinGe 1912, howcvcr; r.1:vtilicola has cxtended i ts' r\lllge .:md ''csoaped''
. . I:

fram the rTalney Chc.nnel. 'In I.lnv 1914 M:vtilicola'~las rcpo~tcd,'for:'the'

first, time in musseIs outside thc Ualney Channel by P. A. Dr'iver (internal

repo~t,of. Luneashire und Nestern Sea Fishcrios Joint Committcc) \'lho /o~d

i t'~t'-~t';tions 6, 8 and 9 (Figure 3). Follo\'ring this discovory a more

extensive seareh was made by the I-1inistry in June 1914. Figure 3 and

Table 1 eombine data from both surveys, l'1hilst ,Table 1 ,also ShO''18 the

results of thc 1972 survey. These'iiLaicatc that by 1974 ,adult, Mvtilicola

wereprcsent on these outer muGsel beds' (stations 8-10),. including.one ,

''1hi eh recent ly has acquir~d m~j~r 'importan'ee as a' ~o~;ce of young (sood) ,

musscls for restockfng fisheries in uninfectcd arC\lS. Thc prcscnt,levcl

ofadult infection of this secd rcsourec' is extreme{y 101i ,« 1 'per cent

.infectedand < 0.01 adult -parasitcs p~ musseI) and i t remain~ to bc seen

whether ~ilicola'can firmly establish itself here. Tho cause of this

geographieally small, but culturally important, ch\lllg'e in distribution is

not kno\'rn.

Thc bods on thc'east and south sides of the bay, ineluding an alterna

tive seed rcsource at Heysham, app~cntly rcmain claar of I4ytilicola

(P. A•. .Driver, pers ~ 'comm. y•.
(c): East ,ll.ndia (Figu~e 4)

Tm s region' v1.:1S surveyed bet.:recn August 1913 and May 1914. ,In addi-,

tion,· in Juno 1911~' sDIIlples from :i31akency (100 musDcls) und WcÜs(50) had.

..been exnminod und found t6 be froe of rilytilicola (P. A. Ayro,s, ;por.~.• comm.).
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Earlier,surveys by Wnugh (1954) hn.d Sh01"ffi th~t the ectunry nt' Southvmld

marked"the no:rthern 'limit ofHvt'ilic~ in EastAnglin. The prcsent sur-
, .< • \ •••••

;.0,:, 'V~y~:c,onfirms'thnt there hc.vc been no recent chnngec.' The mussol fisheries....-..._.... .-... ." " ....

,,' in the 1iasll D.rid north Horfolk harbours are still uninfccted nlthough, ns

notod for other nrens, there is n. slieht ,chn.nce 01' tho .po.rnsit'ö"boing

overlooked due to small sn.mples (Tc.ble 2).

The:fisheries ara ~eparated from thcncnrcst sito' 01' infection

(SoUthVlOld)'by approximately 100 km 01' shingle boachcs, ,,,here' mussols

, erist, only,as small, stunted communitics on 'groyncs, sC\'lerpip,es an~, eId

.,sen defences." This "barrcn"coaotline, like that in,the south 01' Cardigo.n

Bay, clenrly presents'a nntural ,barrier to the opren.d 01' M\~ilicoln.
" '

To',tho north 01' the Hnsh fisheries thc ncarest known site 01'

,·:.:f.lvtilicoln is 250.km distant, at Blyth, \'lith the intervoning'coastline

exposed n.rid, 'near.:~hc, ~;ash"largolydovoid 01' musseIs •

(d), Northumbcrlünd',' "

This r~gion l.'lnssurveyed bet\'locn Octobcr 1973 and ~l1ay 1974. Thc small

musseI 'fish~ry n;t.,'Üoly Isl~d, 60 km north ef Blyth, remains: free from

:'lly-ti1icolti.At Blythth~ parasitc st~'il' 'o'c'~~rs"nlthough thc lev~l ~f."
infcction (Tnblc 2) appc:ars t~- h~ve fnllen significantly sinc.o Bolster' s

1952 survcy. The noarby open shore sitc, at Ncwbiggin, whorc Mvtilicola

,wnsfound in 1952, wns not snmpled during tho' prcsent survey.

DISCUSSION AND,CONCLUSIONS

Tho ,distribution limits 01' Hvtilieola in Englo.nd and Halesappear io

have'changcd littlo over the lnst 10'years, nnd~hc importnnt musseI , .

..ti'si~;;i~~~ 01' Ec.st. Auglin. ana. Nor't~ }lales are ns yet not infeetcd. To a
. . -., .' " ..
large ext.ent, these fisherief:inre proteC?tod ()l1 eithor: side by natural'

bnrriers in the form of longstretehes of virtually mussel-free constline.

Despite its brie,r pel6gic stnge, houever, T-1:vtilieola does sometimesestab

lish itself in musscls on exposcd eoasts- as in thc English ..Channcl , "

(Hockley 1951) - though mueh probably deponds on the direction and'

strength 01' local currents. The lnek 01' sprend along the shores 01'

Norfolk and Cardigan Bny might bc duc as much to adversc hydrographie

cO,n,dition.s as ,',to ,tho scarcity 01' hosts. ,

A far greatcr risk to the ubovc fisheries storns from aceidentnl- ---~ ... _.- .

introductions of thc parD,8ite, cithcr through infccted musse:I::!3 ..Qrc>ught in
..., ...... '.~ .~-~ ......

nttachcd to ships' hulls (Bolster 1954) - a po~sibility more relevant to

thc, Hnsh - or in londs of seed mussclsdrcdgcd from near the infectc,d, '

stoelcs in H,orecrunbe Bny. At: Norceambc Bny, in partieulnr, routine moni tor

ing of Mvtilicola distribution ,viII- be essentinl, nlthough thn stntisticn.l
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aspects of sampling indicate considerable problems in evaluating risks when

thousands o~ tonnes of musseIs maybe transplanted nnnually. For exarople,

the 99 per c;:eni; .. confidencc. interval- for' a binomial distribution Shol-ring

zero observ~tions in a s.ample of '500 is 0-1 per cent, indicating that an

infection level of 1 pe~ cent may be still undetected even when 500 musseIs

are examined. Therefore, to detect and aSSeSs Mvtilicol~ o.t very low

infeotion lc:vels, as in thc marginal areas of distribution at Morocambe Bay,

very large samplcs '. (probabl;r 1000 musseIs per dredging site) will noed

to be examiried.
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Table 1 The oCC'J.rrcnce of adult~.1.Y.t..Llic91aj.int01st.iP-~inmU~Gels at IVIorecambe Bay during'May-Juhe 1974, wiih
correspor.ding data for September 1972 in parentheses.', 1974 figures partly fram P• Driver (report of ,
Lancashire end. Hcstern Soa Fishorios Joint CotYJlTIittoe)~' (Astcrisks dünote nroas of, soed suppli(3s),

.-----
Station " Uumbcr of I1ußsels infcdorl, 95% confiderice

" , musscls --'-'- :.....-~- intorval (%)
" examined N'l'.mbol' , Percontagc for bino:nial,
, (size distribl';:tion

rDnge, mrn)

--
1 Barrovl docks (enclosed) ';, 50 ~25-70~ 21 42 ('72~ 28-57
2 Barrol'l, outs::'de dock::! ' 50 15,·80 8 16 (10 7-29
3 vlalney Channel~ Hbad Scar ,. 50'(35-80) 1 2 (2) 0.05-1 1
4 11 1\ R9<1 Is. 25 (60-85 1 4 (2) 0.1-20
5 11 1I Piells. 50 (30-80 0 0 ( 0) 0-7 ;,;

6 1I 1I HUV1S.: Point ;' 50 ~20~50 2 0.5-14
:......... 47 '.,....-

7 11 1I Foulney I s;~· ,360 25-80 ',.' ,0 0 ( 0) 0...1 ",,

8 Main Skear \220' (20-75 " i 1 0.45 0.01-3
9 "South Arneri ca" skoar* 700 (20-65 '6 0.9 ( 0) 0.3-2

10 " 1I " * 500 ~25-65 2 0.4 0.05-1.4
11 Out Skoar ' 50 35-55 0 (

gl
0-7" '

12, Hoysham,'skears* 300 (55-75 0

1
0-1

13 11 harbour ',50 ~45-65 0 0-7,
14 Wyre Estuary , 50 > 50 0 '~~ 0-7
15, Flootwood, Knott End 50 > 50 .9 0-7

Total Average
number of ,'nurnber of ,
ilvtiÜ:cofa ;'.Mvl;ilicola'.
found~ ';:':: per ;;.sse1.

n.d. (55 n.d•. (1'.10)
n.d. ( 5 n.d•. (o.10l
1 .( 1 :,' g:g~:jg:g~1 ( 1
0 ( 0 o >:(0)
2

(
0.04,: ;,

0 ci) . Oi' . (0)
1 " 0.004
6 ( 0) 0.009 (0)
2 ,0.004 .

~ g~ ~O, 0

Ul
(0

~g

n.d. = no data.

..
( .,~

" '..;" ."
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Table 2 The oocurrence of adult M ilicola intestinalis in musseIs in the areas of Wales and eastern England
surveyed during 1973-74. Asterisks mark arcas of musseI fisheries or soed supplies)

Station Number of lIiussels infected 95% confidence Total Average
musseIs interval (%) number of number of
examined Numpcr __ Percentage , . for, binomial .. -. Mytilicola -Mrli licola.. , . .. - .~ -" .~ ..
(s:Lze...~ --_ ........ distribution :found per musseI
range, ~)

WALES

Conwy, sublittoral beds* 100 (60.;85 0 0 0-4 0 0
Bangor, Flats Iays* 650 (45;';75 0 0 j?1 0 0
" Siliwen lays* 50 (60-75 0 0 0 0,
" ,. Ogwen beds* 50 (60..;75 0 0 0 0.
".... Gallows Point* 50 (65-15 0 0 0 0;.', ,
Tal-y-foel* 50 (60-75 0 0 0-7 0 0
Portmadoo* . 100 (40-70 0 0 0-4 0 0
Barmouth . 50 (55-70 0 0 0-7 0 0
Aberdovey 100 (60-80 0 0 0-4 0 0
Fishguard,.old harbour. 30 ,(55-.75 ...:..' 21 70 52-84 " 49'" 1.63 '
Porth Clais 50(40-55 0 0 0-7 0 0
Milford Haven, Dale 50 t5-6O 19 38 25~53 43: 0.86
" " Milford 50 40-60 10 20 10-34 11 . 0.22
" " Neyland 50 50-65 14,·",·28"., 16-43 17 0.34

NORTlfOMBERLAND

Blyth, south harbour
50 r~~l

1 2 0.05-11 1 0.02
" outside ship-breaking yard 160 55-75 5 3 1-7 5 0.03,
Budle Bay '50 55-70 0 0 0-7 0 0
Holy I sland* 100 50-70 0 0 0-4 0 0
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Station

EAST·ANGLIA

Southwold
Pakefield
Lowestoft, harbour
Corton
Overstrand
Blakency Harbour*
Wells Harbour* '
Brancaster Harbour*
·vlash: Hunstanton*.
" .....Gat .. Sand~
" " Main End Sand*
" South Middlo Sand*

Number of Hussels infected 95% confidence Total Average
muss'els interval (%) number of number of
oxamined Number Percentage .for· binomial M;vtilicola Mytilicola
(size distribution found per mussal
range, mm)

100 55~75 28 28 19-38 45 0.45
50 45-60 0 0 0-7 0 0
50 55-75 0 0 0~7 0 0
50 30-40 0 0 0-7 0 0
50 35-55 0 0 0-7 0 0

100 60-80 0 0 0-4 0 0
50 !50-70 0 0 0-7 0 0

150 50-65 0 0 0-3 0 0
50 60-85 0 0 0-7 0 0

.. 50'<55-65 0 0.,. 0.,.7... 0 0
50 (55-65 0 0 0-7 0 0

,50 (60-80 0 0 0-7 o· 0
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