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SUMMARY _ ‘ )

A survey of the dlstrlbutlon limits of Mytilicola intestinalis in
England and Wales during 1972-74 indicated that, since 1963, there has

been no further spread of the parasite towards the major mussel flsherles

, of”Egst Mnglia-and North Wales. - These areas are protected to'a’ large -
‘ extént:by natural barriers in the form of adjacent long stretches of
coést where mussels are scarce or absent. ' :
These. fisheries remain at risk from acoldental introductions of
Nvtlllcola, either via infected mussels attached to shipping or through
the transplantatlon of sced mussels dredged from close to infected’ stocks
in north—west‘England. ’ o

INTRODUCTION ‘ )
’ Mytllloola lntestlnalls Steucr was first reported in the British-
Isles at Blyth, Northumberland (Ellenby 1947) . .Because of this copepod

parasite's potential for causing high mortalities among commercial stocks
of mussels (Hvtlluu edulls) its geographical distribution and dlsperSal
methods were soon investigated (Hockley 1951;  Bolster 1954; Waugh 1954)
By 1953 Mytilicola was known to be widely distributed in estuaries’ and
harbours around the coasts of southern England and South Wales, from "
Southwold in Suffolk to Milford Haven in Pembrokeshlre. Isolated 1nfec—‘
tions were reported at two sites in northern England - BlJth harbour and
Newblggln in the north~cast, and at Barrow-in-Furness docks in the'\
north-west. Mytilicola is widespread again further north, in southern
Scotland (Drinkwater 1971), tut it is very local in Ireland (Crowley 1972)
Flgure 1 summarizes -the reported distribution in "Britain and Ireland up
to 1971 : : . ' o
Slnce 1953 sporadic checks have been made by Ministry staff to
ascertain any further spread of the parasite in England and Wales. 'At
survey. in 1963 showed that Mytilicola had’ cxtended its range a little
further around the uouth coast of Wales to reaoh Flshguard harbour : D
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(w, Reynolds,; unpublished data)..: Otherwise, -no:notable chdnges wWere recor-
ded up to 1971 During 1572-74, a further survey of the dlotrlbutlon‘

11m1ts was made and the results are reported below, -

it

MATERTAL AND METHODS - SR el e

The aim of the present survey was to dctermlne Uhether Mytilicola was
still spreading towards previously uninfected and important mussel fisheries
in North Wales and in the Wash, edstern~England. It was not concerned with
resurveying already infected arecs of southern Ingland and South Iales.
Figure 1 shows the regions covered by this survey. In each region the
survey started. at the. last reported limit of Mytilicola occurrcnce., On
the weéfﬁboaUJ nuosclu were collccted from'various sites in west and ;

orth Ualeu, .and frem HMorccambe Bay in north~west England. On the Norfh
Sea coast the survey covered the mussel-producing arcas of Norfolk and the
Wash as well. as the Northumberland shore between Blyth and thc small flshery
at Holy Island. ‘ \

Most  samples of mussels were collected intertidally, and usually from
near . Jdow-water mark.of spring tides, sincec Hepper (1955) had shown that
1pfgqt;on rates tend to.be highest at lower tide levels. Subllttoral '
saﬁplcs were obteined from a few localitics. Each sample, compr1s1ng uoually
50 or 100 of the largcst mussels available, was examined macroscopically,
using a hand lens and scalpel to dissect the digestive gland, enclosing the
mid-gut, and the hind gut. This method detccted parasites > 2 mm in length
but overlookcd<youngcr stages. |

RESULTS
The dlotrlbutlop of Hytilicola in cach region, and tHe percentage of

‘muosels found to be infected at each station during 1972—74 are: ohown in
Figures 2, 3 and:- 4. -Tables 1 and 2 give details of sanpleu examined and
the minimum fregquency of occurrcnce of parasites. ‘ :
(a) Wales (Figure 2).

| The ﬂor#hcrn coast was surveyed mainly during January-September 1973,
with a repeat survey of the Bangor arca in June 1974, and the southern
coast vas, sufvéyed between July 1973 and May 1974. The resultS"ihdicate
that no major change-in distribution has: occurred since 1963. Hytilicola
is stlll common in the south-west, in Milford Haven and the old harbqﬁf
at Fishguard,. though it:could not be found at Porth Clais where it appeared
in 1963 (. Reynolds, .unpublished data). The eStuaries and floherles of .
North Wales remain uninfected, although Table 2 shows that, Qtatlutlcally,
there is a s;lght possibility of the parasite not being detected ‘due to A

the small size of samples.
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-+ Mussels are scarce or absent along the‘90ikﬁtof exposéd coasy‘in
Cardigan.Bg&_bctweenaFishguard and Aberdovey. The ‘chances of ﬁy%ilicola
~spreading. northwards naturally along this "barren" coast would therefore
Seeﬁ-totbe'vgry~Slender.'

(b) . Morecambe Bay (Figure 3)

The western area of the -bay was surveyed in September-October 1972

and, more extensively, agoin in May-June 1974; the eau{;crn side 'was
examlned in September 1571 (Heysham) and October 1972 (Fleetwood) Thei971/
1972 survey indicated that the Mytilicola- ultuatlon had not changed Slg—
‘ nlflcantly since. 1951, with the centre of 1nfcct10n contlnulng to be.
ussels in the enclos ed docks at Barrow-in-Furness. Outside the docks,~
in fhé'¥{da1 Walney Channel, the lovel of infection was still low and dld
not. appear to extend further seawards than Roa Iuland (utatlon 4 in =
Figure 3). However, stotistically (Table 1), Mytlllcola could have -
remained undetected, at a very low level of infection;,iﬂ‘fhe'mbre distant
- mussel pppﬁlaiions just outside the entrance to'the Wilnej'Channel'
| _-Sinege 1972, -however, Mytilicola has extended its range and'bSCaped"
from the Walney Channel. In May 1974 Mytilicola was reported For ‘the
fir“t time in mussels outside the- Walney Channel by P. A. Drlver (1ntcrna1
report of Lancaohlre and Western Sca Fisheries Joint Commlttee) who found
i% at stations 6, 8 and 9 (Figure 3). Follow1ng this dlscovery a more -
extensive search was made by the Ministry in June 1974 ~F1gure-3 and.
Table 1 comblnc data from both surveys, whilst Table 1 also shows the .
esults of the 1972 °urvcy. These’ 1nd1catc that by 1974 adult Hvtllloola

were preoent on these ocuter mussol bedu (utatlonu 8—10), 1nclud1ng one .

Wthh rccently has acqulred maJor 1mportance as a source of young. (s ebd)
mussels for restocklng fisherics in unlnfccted arcas. The prescnt 1eVe1
- of ‘adult infection of this »eed resource is extremely low (< 1 per cent
Anfected and < 0.01 adult puraulteu per nussel) and it remulns to be seen
whether Myjlllcola can firmly eotablloh 1t301f here. The cause of this
geographically small, but culturally 1mportant, changc in distribution is
not known. » B '
Thé beds on the- cast and south sides of the bé@r including an alterna~
tive seed resource at Heynham, apparcntly remaln clear of Mzzlllcola o
(P. A. <Dr1ver, pers. - comm.).\
(c) :East Anglia (Figurc 4) ~ N
* This region was surveyed betwecn Augugt 1973 and.Hay 1974 In'aadi-.-
tion, in June 1971, namples from Blakeney (100 mus sels) and. Wcllo(50) had
"been examined dnd found to be free of 1 21111001’ (P A. Ayreu, pbru. comm.).
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Barlier:surveys by Waugh (1954) had shown that the estuary at Southwold

.marked- the northern llmlt.of_Mvtlllcg;g in East Anglia. The- prcoent sur-

»:;uygygcénfirmu‘fhéf tﬁercbhuvc been no recent changes.  The mussel flgherles

-*in. the Wash and north Norfolk harbours are still uninfected although as

noted for other arcas, there is a slight chance of the - para31te belng
overlooked duc to small samples (Table 2).:

The fisherics arc separutcd from the ncarcst site'df infeétioh‘

’(Southwold) by approximately 100 km of shingle beaches, where mussels
..ex;st only . as- smull, otunted communltleo on groynes, sewer plpCS und old

~sea defenceu., This "barren"- coa»tllne, like that in.the south of Cardlgan

Bay, clearly prcucnt ‘a natural barrier to the spread of Mytilicola.

To the north of the Wash fisheéries the ncarest’ known site of -

’ffnvtlllcola is 250 Xm distant, at Blyth, with the 1ntervcn1ng coastllne

exposed and, near the hash, largely devoid of mussels. -
(d)  Northumberlamd : '

This reglon wa survcyed bctwecn October 1973 and ‘May 1974 - The small
ussel’ flshery ai,Holy Island 60 km. ﬁorth of Blyth, remalnu froe from

“Mytilicola. At Blyth. thc para31te stlll occurs, .although thc level of

infection (Table 2) appearg to have fallen significantly since Bolgterfs

- 1952 éurvoy. The nearby open shore site at Newbiggin, wherc Nvtilicolat

was found in 1952, was not sampled during the present survey. -

DISCUSSION AND CONCLUSIONS : o
The dlstrlbutlon limits of Lvt:llcola in Englund and Waleg ‘appear to

have changed 11ttle over the laot 10 yearo, and the 1mportant mussel o

v

‘floherleu of Ea oSt Anglla and North Wales are as yet not infected. . To é'

large extent, these fluherleu are protccted on Clthbr side by natural
barrlerg in the form of long »tretches of v1rtua11y mussel-free coastline.
De»plte its brlef pelaglc »tage, howcver, Hytilicola does sometlmeu estab—

lish 1toelf in ‘mussels on CYpOaOd coaotsA- as 1n the ﬁnglluh Channbl

_(Hockley 1951) =~ though much probably uepends on the dlrectlon and

strength of local currents. The lack of gprcad along the ohOrGu.Of

Norfolk and Cardigon Bay might be due as nuch to adverse hydrographic

condltlons as to the scarcity of hOut

A far greater rlsk to the ubove fluhcrles s*emu from acoldental

introductions of the parasitc, cither through 1nfectcd musselg brought in
attached to ships' hulls (Bolvtcr 1954) - a pop31b111ty more relevant to
the Wagh - or in loads of sced mussels dredged from near the 1nfectcd

utOCkS in Morecambe BaJ. At Norecambe Bay, in partlcular, routine monltor—

1ng of Mvtlllcola dlstrlbutlcn will be e°“cnt1al, although the statistical
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aspects of sampling indicate considerable problems in evaluating risks when
thousands of tonnes of mussels may be transplanted annually. For example,
the 99 per qentmconfidencq,interval*for=a binomial distribution showing
zZero observétidns in a sample of 500 is 0=-1 per cent, indiéatihg that an
infection lével of 1 pef"cent may be still undetected eVen when 500 mussels
are examined. Thereforé, to detect and assess Hytilicola at vefy low
infection lévelg, a8 in the marginal areas of distribution at MprécambeiBay,
very large $amp1es m(probably 1000 mussels per dredging site) Wiil need

10 be examined.
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Table 1 The occurrence of adult Mytilicols 1nto°t1na11J in mussels at Morecambe Bay durlng May—June 1974, w1th S
correspording data for September 1972 in parentheues.u 1974 figures partly from P. Driver (report of |
Lanca Shlre unl Wcstern Sca Fisherics Joint Commlttce) (Agterloks denote arcas of, ”ced supplles)

v

Station ol - ' Number of HMussels infcotédﬂ 95% confidence Total = . : Average,
: 5 . mussels R interval. (%) nurber of  number of .
" examined Mumber - Percentage  for blnomlal ilytili'cola ; -Mytilicola -
(size : L dlutrlbut10n4 found . .= .- per mussel.

‘range, mm)

1 Barrow docks (enclosed) 50 éz’s 703 21 42 - (72% 28-57 n.d. (55) ned. . (1.1
2 Barrow, outside docks ° . 50 (45-80 8 16 (10) T=29 . nede ( 5) nad. (0.1
3 Valney Channel, Hoad Scar | 507 (35-80) 1 2 (-2) 0.05-11 1 (1) 70.02: (0.0
4 " L y Roa Is. " 25 (60~85 1 4 (F2)  0.1-20° 1 (1) 0.04 -(0.0
5 " " r-Piel Is. " 50 (30~80 0 . o (o) o7 & 0 (o) o =(0)
6 " " , Haws: Roint | ;50 ézo—-so R 4 0.5-14 i 2 Lo 0404,
7 " " N Foulney Isi 360 (25-80) 7 .0 0 (0) o=t - 7 0 (0) “o7 “(0)
8 Main Skear 220 (20~75) ¢ 1 0.45 0.01=3" = 1 27 . 0.004

9 "South America" skoar* 700 (20-65) 6 0.9 (0) 0.3-2 . 6 (0) 0.009 (0)
10 " " "o 500 (25-65 2 0.4 0. 05-1 4 2 10.004 "

11 Out Skear . , “ 50 (35-55 0 (0) o0-7- é o; Lo «§o

12 . Heyshem, skears* n 300 (5575 0 (o 0~1 “0) - 0)
13 " y harbour » 50 (45~65 0 (.0 0-T 0) = (o

14 VWyre Estuary ' _ 50 ( >50 0 : og 07 - 0) -igo

15. Fleetwood, Knott Fnd 50 { > 50 0. (0) 07 .0) 0)

ncd- = no data.



Table 2 The occurrence of adult Mytilicola intestinalis in mussels in the areas of Wales and eastern England
(Asterisks mark arcas of mussel fisheries or seed supplies)

surveyed during 1973-=74.

Station Number of Mussels infected 95% confidence Total Average
mussels interval (%) number of number of
) examined Number .. Percentage . .for.binomial - Mytilicola -Mytilicola
- - ) (size distribution found per musscl
range, mm) : ;
WALES , CT .
Conwy, sublittoral beds* 100" (60-85 0 0 0-4 0 0
Bangor, Flats lays* 650 (45-=75 0 0 o 0 0
"o, Siliwen lays* 50 (60-75 0 0 o'.:<1 0 0
" ., Ogwen beds* . 50 (60~75 0 0 A 0 0
"... ', Gallows Point¥ 50 (65=75 0 0 , 0 0
Tal-y-foel* . 50 (60-75 0 0 0-7 0 0
Portmadoc*. 100 (40-70)" 0 0 0-4 0 0
Barmouth . 50 (55~70 0 0 0-17 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 0-17 0 0
Milford Haven, Dale 50 (45-60 19 38 25%53 - 43’ 0.86
" " s Milford 50 (40-60) 10 20 10-34 11 0.22
" " , Neyland 50 (50-65 14 .....28... 16=43 17 0.34
NORTHUMBERLAND A
Blyth, south harbour 50 (60-80 1 2 0.05-11 1 0.02
" y outside ship-breaking yard 160 (55-75 5 3 1=7 5 0.03
Budle Bay - 50 (55-70 0 0 O=T7 0 0
100 (50-70 0 0 0-4 0 0

Holy Island*
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Tabn;o’ 2 ! .cont-i‘hu'ed:

Station Number of Mussels infected 95% confidence Total Average
: mussels. .= : interval (%) number of  number of
' cxamined Number Percentage .for binomial Mytilicola Mytilicola

(size - ) distribution found per mussel
range, mm) :

‘EAST- ANGLIA ; o E 2

Southwold 100 (55~75 28 28 19-38 45 0.45

Pakefield 50 (45-60 0 0 0~7 0 0

Lowestoft, harbour 50 (55=75 0] 0 0-7 0 0

Corton : 50 (30-40 0 0 0~7 0 0

Overstrand , 50 (35-55 0 0 oY 0 0

Blakeney Harbour* - : 100 (60-80 0 0 0-4 0 0

Wells Harbour* - . 50 (50~70 0 0 J0=T 0 0

Brancaster Harbour* 150 (50~65 0 0 0=3 0 0

‘Wash: Hunstanton*. 50 (60-85 0 0 0=T 0 0

M. ...Gat.Sand¥* ... _. .50 (55-65 0o.. 0. 0-T.. ... . 0 0 .r --

" Main End Sand* 50 (55-65 0 0 0T 0 0

" South Middle Sand* - 50 (60-80 0 0 0-7 0 0
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Figurce 1 The -recorded distribution of Mytilicola intestinalis in Britain and Ireland up to 1971,
showing also the regions of Fngland and Wales re-surveyed during 1972-71, 'Distri-
bution data summarized from published literature and from internal MAFI Reports.
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Figurc 2 The stations in Wales and north-west England visited during the 1972-74 survey,
showing the distribution of Mytilicola intestinalis. Places with mussel fishervies
are underlined. : '
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Figure 3  Map of Morecambe Bay showing the stations sam;ﬂed in 1974 and the distri-
bution of Mytilicola intestinalis (Stations 11-15 were sampled in autumn 1972).

Based in part on data of I ancashire and Western Sca Fisheries Joint
Comniittee. ‘
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Figure 4 Map of East Anglla showing the stations visited in 19( 3-74 and the distribution of I\I\tlll(,oll intestinalis. Places
with mussel fisheries are underlined.




