
J. Drinkwater

by

C.r!. 1971/K:31
Shellfish end Benthos

Committee

1~rine Laboratory,
Aberdeen, Scotland.

FtJRTHER OBSERVATIONS ON TEE DISTRIBUTICN OF llYTILICOLA. INTBSTIN.ALIS

AROU1fD SCOTLAND.

This paper not to be cited without prior reference to the author

International Council
for the Exploration of the Sea.

•

iud
Thünen



FURI'HER OBSERVATIONS ON THE DISTRIIlUTIOlT OF l.ITTILICOLA IlTTE'TJ:'INALIS

AROUND 8COTLAND.

by
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Summary

A further survey ~as carried out in 1971 of thc distribution and abundance
of Myti1icola inteatina1is steuer in Scottish ~~ters tO.find out whnt
changes have to.kenplace since the survey of 1966.

As Uytilico1a was found, initial1yin 1970, in LiOOo Mhuirich (Loch Sween),
where musseI cu1tivo.tion has been started, the survcy was extended to
inc1ude other west coast lochs ~llcre such activities have taken place 01.'

are contemp1ated.

~ The outbreak in Linne ~lliuirich hasnot'spread to other parts of Loch Sween,
and none of the other west coast·lochs is affected. In most parts of the
Clyde thc decline rcported in 1966 haa continued, while in the Firth of
Forth }~ilicola i3 now present cnly in small numbers over a limited area.

Introduction

During the summer cf 1971 a further survey '7<1S carried out of the
distribution and abundance in Scottish ~nters of ~ ilicola intestina1is
steuer, the gut purasito of tho musse1 (1~ti1us edulis , in order to find
out what changes had takcn place sincethe previcus survey in .1966 (rbson,
1966). . ,

•
There is now ccnsideruble interest in Scot1~d in the cu1ture of bot}l
mUGsela and oysters, which are an o.lternc.tive host for Hyti1ico1a. The
llolluscan Shel1fish (Contro1 of Deposit) (Scotland)Ordor 1965 IiUS

introduced in order to prevent tho spread of pests from other countries
01.' from infeoted to uninfentod aroas. In 1970 an outbreak of llYti1icola
was discovered in Linne Mhuirich (Loch Swcen), the site of experiments on
musseIs and oysters, where musse1 cultivation on a commercial sca1e bad
been started. The new survoy ~as thereforc cxtcndod to include other
areas whero such activities had talcen place orwere contemplated as woll

.an other' aroas whero :Eri~tany oystors 1Iere Imo\m to have been 1aid·•.

In 1951, 1953 (Themas, 1954) and 1961 (Ii~sen, 1961) thore ~ere apparently
independent, henvy infestationsin several parts of the Clyde sen area und
in the Firth of Fortil. A licht infestation in thc uppor Sol~ay Firth was
also recorded. In 1966 (!r.n.son, 1966) no parosites \7ere found. inthe.: Sol\7t1y.
In the Forth and Clyde aroas the distribution v.o.s 1arEely similnr to that
in 1961, but in most places thore .laS a strilcing reduction in abundance.

lTaterial o.nd Methods

In 1970 (Jnnui~J-March, September) sampIes from Loch Sweon \lerO eXOIJined
at the I,!arine Lo.horotory, Aberdeon, for the presencc of lIytilico1a.

' .. SampIes from a nunter of places arcund Scotland in the pGriod lby-.Au[;Ust
1971 wore also sent to tho It!c'J.rine Laboratcry. Fiold surveys r;ere carried
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cut in thc C1yde, SolTIuy, Gnd'Forth arcan,and in'severa1 ~ost coust sou
lochs, in l~ay 1971. 1~sse1s ~ere ex~~ned in tho fresh stute us soon un
possible after co11ection. ~plcs ~ere of 50 or 100 adult musse1s,
except in some of the lQ1O~ ureas of infestation, TIhere c10se1y spaced
samp1es of 25 \:ero tuken. '.

Resu1ts

The distribution and ucundance 'of l!yti1ico1n. ure sho\,;n in Figures 1-5.
Tuble 1 shows the percentuees of musscls infested und the averaßO nunber
of parasites per musseI at euch station. Thc corresponding recults
obtuined in 1961 und 1966 are also indicuted.

(a) Gcner~i distribution (Fig. 1)
.

Most of the Scottish coastline rcmains frec fror.! }Tytilicoln., Ilhich occurs
only in the Forth und Clyde arcus und in Loch S~een.

(b) Firth of Forth (Fig. 2)
, ,

Thore has beon u further rcduction of the incidence of 1lytilicoln. in tho •
Firth of Forth. Fron the dense und ~idesprcad infestation of 1961 the
purasite has nou declined to such an extent that it ~s found in only three
Dlnces:, Leith (Station 6) TIith 2~ of thc Dussels cxnminod, infestcd;.
Grauton (St:l.ticn 8) TIith 4;~; [md n...""lgety B:1y (Station 23) 'I7ith 4~. In uo
ouse was thore tore thun one purosite per musseI. It shauld be noted tll..'1.t
ut Granton (Station 8) no parasiten ware recorded in 1966. With thc sm~ll

saI:'1plos taken in these areas, a "cleGn" samplo indicc:.tes at most avery
lor; level of infest3.ticn, but not necessnrily that 1.Iytilicola is completely
absent from that place.

(c) The Clyde sea areu (Fies. 3 OJ:!.d 4)

Thera has been a further deerease in the Gareloch area sinee 1966, no
parasite being found nt several stations. A ne'17 occurrencc TIns recorded
in Loch Lang (Station 90) •. In ,thc Eoly Loch ,!1;ytilicola has reappeared
in moderate concentration at Station 83 •. The Loch Striven a~ea' shows a
further deeline, but in Loch Riddon,(Station 77) thc level of'infest~tion
remo.ins fairly'high. Colintroive (Station 78) in the Kyles cf l3ute, und.
Rothesay (St~tion 115) both sho~ an increase in thc. icvel of infest~ticn; •
und also in tho average numbc:rs of :r:!Jrtilico~.f:pormusse!. . ,

On nost of thc cast side of the Clyde', Mytilicola is sc~.rce o'rnbsent.
Thc 2~( infcstatio~ at Skelnorlie (Sb.tion 110) is nnother non record.' Loch
Ryan remains heavily infested (Stations 124 and 125) though 0. dccrc2..s0 ,,;as
recorded at St~~roor (St~tion 125) uhich ,,;ns .by fcr the most heavily
infested place in 1966. it in no';, similn.r to CairnrJ''''Ul'l (Station 124)'•.

(d) nest coant lochs (Figs. 1 c.nd 2)"

Durine the course of experimcntn cn musseI cultivation in Linnc,1~~'rich

(Loch S~een) from 1967 tc 1969, rnGny samplcs cf mUssols ~erc opcned in
order to dotoroino their ccndition, but no Mytilicola \'1D.S faund.· In, .
Jonuary 1970 0. saBplc of ropc-grmm musseIs 'mln found 'to mve an 'ii'lfestiticn
of 14;'. A survoy cf the whole of Loch S'.'fCen "0.3 undertaken in Februnry ,
1970, and showed that this infcotr..tion ';.'o.S ccnfincd toLinne '}.J1.Uirich.
Rope-crov.n musseIs ha.d an infostation of: 5~, ';':i th 8. mean of 1.9 l-lytiycolu
permusseI. Shore Gßffiplcs had from 3? to 9~~ info~tation, nnd menn numbers
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of p~moites per musoel ranging from 0.5 to 7.3. One musseI cont~ined

33 1~tilicola. In September 1970'mussels fro~ ~n ~chor rope of ~ mft
in Linne Uhuirich ohowed an infestation of 84~, Yiith 0. me~ of 3.14
p~rusitos per musseI •

. '.' , .....

Furthor'sa~plcs',rore taken ~s'part of the 1971 survey. Again, no
l.iytilicolo. was found in ~ny p~rt of Loch S,ieen except Lim1e I..ihuirich
(St~tion 58), whcre shor8 muosc1s had 0. modemto infest~tion of 1~.
lio·susponded mussols ~crc o.vai1ab10.for oxamination. Tho po.rasite
8eoms to have, spread ropidly throu[..h thc musse1s on the shore and thrcugh
thocie'beingcu1tivated by the susponded rope methode The 1971 sampling
showed a lo~er level of infestation; but thora are insufficicnt data to
suggcst a,real decline.

Experiments on· musGel cu1ture are' nm{ in' progroGs in tho Loch Bcag area
cf Suthcrland' (see Fig. 1). ' A carefu1 w:J.tch is being kcpt but no
Nyti1ico1a has been found. '

. ·IniochCreran·(Fig.5), experiments· on musse1s and oysters are'in prosress,
and thera io a thriving n~tura1 population of musse1s. Thone ~ere examined
in seme '.doto.il, but wercfolmd·to be free from infestation. 'Many of the
other west coo,at lochs es fnr oou.th'o.s liest Loch T8.rbert were ~lso no..."Ilplod,

. and found· to .be froe frem Hytilicola.

Di8cussion .. .. ,
, '

•

The most important change ~hich h~o taken place since the 1966 survey is
the appoara.ncc of 1~tilicola in Linne l.~uirich, ~ small arm of Loch &1een
cut off from thc mo.in loch by 0. narro"ii entrance wi th a sl12.llow sill. The
parasitc crun be introduccd by infcst~tion by l~rvae from elsewherc,
infcsted anina1s broueht in attached to ships, and introduction of shellfish
u1roady infested. Tbe first nethod is extrcmely unlikc1y here as therc
arc no infostcd arcas ncarby and the pc1~gic stage is short (Ifuck1ey, 1951).
Thc second is not 1ike1y to app1y to Linne I.~uirich, since on1y sm~ll boats
can enter, end evcn such traffic is rare.

Oysters from Fr~nce h~ve bean re1aid in Loch S;een at varicus timcs up to
1966. It is quite feasib1e that M"vtilico1a \"r.:l.S introduced i7ith them, and
conditions in Linne lfuuirich wou1d be ideal for thc sprcad of thc pest.
Dcspito frequent ::;c:npline, no infc8tation VJn.S feund prior to Jen~ry 1970•
From 1966 to 1970 thc musse1 popul~tion was incrcased by rope cu1tivation
and by 1970 ~~s vcry concentratcd. Thore is 1itt1e tida1 flushing und in
S1l.1l.':lcr thc tcmpcraturo is high. Korringc.. (1968) Gtrossen the importc.nce
in thc sprc~d of ~rtilico1a of a largo number cf hosts, und ;,ater movcmcnts
of such 0. nature tlul.t thc larvae rCr;l::1.in prescnt in largo numbcrG. Korringa
(1968) statcs th~t musoels c~n be cu1tivated in thc presence of a mode~te

infestation uithout sericus 10ss of ccndition.

N~son (1966) sUßeosted that the cold ~inter of 1962-3 may have causcd Cl.

reduction in the level of infestation in the Forth and C1ydc; thouCh Korrincu
(1968) says tho.t, in Holland, Geverc winters have hM no such offcct.
;i'ho.tevcr the mason for the declinc, thc louer numbers of Myti1icola,
producing fewer 1arvae, ~\"i11 tcnd to dec1inc further. \ This is nh'"'..t seens
to be happening in most parts of thc Clyde, out thcre ~re Gtil1 contres
frem which thc parasitc cou1d spread o.gain if conditicns ~cre favcurnb1e.
In thc case of tllC Forth, the level of infestaticn is no~here high, so that
thc dec1inc m~y continuo.
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Tab1e 1

The incidenoe of infestation of musse1s ~ adult :Lvtilioola intestinal!s at various plaoes
in Scotti!lh waters, Iray-.l.ugust 1971, together 'I'Ti.th the oorresponding figures for 1966 and 1961

•

•

Size
No. ' ~ of Musse1s lIGU%l no. of itvtilioo1a

Range
Station . (mm) examined infested per Illussel

1971 1971 1966 1961 1971 1966 1961

1 Berwick 34-43 50 0 0 0 0 0 0
2 Cookenzie 50-71 50 0 0 - 0 0 -
3 Prestonpa.ns 44-54 50 0 0 0 0 0 0
4 Husse1burgh 53-80 50 0 4 0 0 0.04 0
5 J'oppa. 49-63 50 0 0 6 0 0 0.08
6 Leith 34-45 50 2 2 2 0.02 0.02 0.02
7 Newhaven 52-74 50 0 0 4 0 0 0.04
8 Granton Pt 55-71 50 4 0 8 0.04 0 0.10
9 Snab Pt 53-71 50 0 4 36 0 0.04 0.54

10 Barnbougle Castle 55-76 50 0 0 56 0 0 0.94
11 Hound Pt - - - 2 63 - 0.02 0.83
12 Long craig Pier 53-71 50 0 0 70 0 0 1.26
13 South Queensferry - - - 2 76 - 0.02 1.30
14 HopetOl'ln 50-72 50 0 2 54 0 0.02 0.94

15 B1aokness 50-68 50 0 0 46 0 0 0.66
16 Xincardine Bridge - - - 0 53 - 0 0.93
17 Culross 45-60 50 0 0 56 0 0 1.00
18 Crombie Pt 54-74 50 0 0 76 0 0 1.50
19 Char1estO'l'lIl 55-71 50 0 2 72 0 0.02 1.36
20 North Queensferry 50-75 50 0 0 48 0 0 0.58
21 Inverkeithing - - - 8 68 - 0.08 1.33
22 st Davidts Bay - - - - 45 - - 0.55
23 Da1gety Bay 59-78 50 4 2 34 0.04 0.02 0.58
24 .\berdour 55-70 50 0 4 42 0 0.04 0.80
25 Burntisland 53-71 50 0 0 2 0 0 0.02
26 Xinghorn - - - - 0 -- - 0
27 Xirkealdy 50-72 50 0 0 0 0 0 0
28 lIethil 56-73 50 0 0 0 0 0 0
29 Lower LarQ:) 41-58 50 0 0 0 0 0 0rRiver Eden Estuary 52-72 50 0 0 0 0 0 0

1 Hontrose 6H6
~%

0 0 0 8 0 0
2 Aberdeen

$G:~~
0 8 0 8 83 I1ewburgh 0 0

34 Peterhead - - - - 0 - - 0
35 Findhorn 43-62 100 0 0 - 0 0 -
36 Nigg (cromarty Firth) - - - 0 0 - 0 0
37 Tain (Dornoeh Firth) 56-78 50 0 0 0 0 0 0
38 st Uargaret's IIope (Orkney) 45-68 100 0 0 0 0 0 0
39 U. Quarff (Shetland) 40-76 100 0 0 0 0 0 0
40 stornoway 51-72 50 0 0 0 0 0 0
41 North Bay (Barra) 48-75 50 0 0 - 0 0 -
42 Dumess 68-95 100 0 0 0 0 0 0'

43 Loch EWe - - - 0 - - 0 -
44 Plookton 68-79 50 0 0 0 0 0 0
45 South Ballaohulish 44-67 50 0 0 0 0 0 0
46 !lorth Shian 50-67 50 0 - - 0 - -
47 Inver 52-67 50 0 - - 0 - -
48 Ball1veo1an 46-64 50 0 - - 0 - -
49 South creagan 48-71 50 0 - - 0 - -
50 South Sb1an 37-51 50 0 - - 0 - -
51 Bonawe Ferry 42-55 50 0 - - 0 - -
52 Oban - - - 0 - - 0 -
53 Looh FeoChxn (Head) 50-82 50 0 - - 0 - -
54 Loch Feoohan (South) 51-70 25 0 - - 0 - -
55 Loch craignish 40-53 50 0 - - 0 - -
56 KeUs 28-45 50 0 - - 0 - -
57 DMlla 40-60 50 0 - - 0 - -
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Size
No. f. 01' }lussels Uean no. 01' U:rtilicnla.range ex:un1ned infested per musselStation (=) ,

1971 1971 1966 1961 1971 1966 1961

58 LUne Mhuirich 35-80 50 14 - - 0.16 - -
59 Tayve.ll1ch 44-77 50 0 - - G - . -
60 Eilean Uhartan 42-66 60 0 - - 0 - -
61 Rudh t an Taeair 45-70 50 0 - - 0 - . -
62 Corran Buidhe 30-51 50 0 - - 0 - -
63 Castle Sween 30-62 50 0 - - 0 - -
64 Loch KU11sport 49-69 50 0 - - O' - -
65 '\fest Loch Tarbert 45-56 50 0 - - 0 - -
66 C:lJlIpbe1to'IID. 45-57 50 0 . o. '0 0 0 0
67 Tarbert 49-79 50 0 0 0 0 0 0
68 Ardrisbaig 45-60 50 0 0 - 0 0 -
69 Loch Gair 50-64 50 .. 0 - - 0 - -
70 Inveraray 48-62 50 0 0 0 0 0 0
71 C1achan 47-68 25 0 0 0 0 0 '0
72 Strachur - - - 0 - - 0 -
73 s tra1aehlan 47-']0 50 - 0 0 - 0 0
74 otter Spit 48-61 25 0 0 - 0 0 -
75 Kilf'inan Bay 48-65 50 0 0 - 0 0 -
76 Co.rry Pt 55-67 50 6 24 64 0.08 0.28 0.96
77 Ard a' Chapuil1 49-63 25 32 24 80 0.18 0.32 2.24
78 Co1intraive 50-61 50 12 6 - 0.20 0.12 -
79 Ardtarig (Loch Striven) 48-65 25 0 4 64 0 . 0.04 .1.80
80 Inverchao1ain (Loch Striven) - - - 4 - - 0.06 -
81 Knockdov (Loch striven) 33-43 25 4 48 84 0.04 0.64 5.48
82 Innellan 48-60 25 0 24 40 0 0.28 0.84
83 SandbaDk 55-77 25 12 0 72 . 0.16.' 0 2.60
84 Strone 40-52 25 0 0 84 0 0 3.36
85 Gair1etter - - - 0 12 - 0 0.12
86 Ardentinny 47--54 25 0 0 8 0 0 0.10
87 Carrick - - - 0 - - 0 -
88 Lochgollhead 53-59 25 o· ·0 0 0 0 0

J

89 Arroehar 40-68 50 0 0 0 0 0 0
90 Arddarroch 51-66 50 2 0 0 0.02 O. 0
91 Coulport 45-57 50 0 8 8 0 0.08 0.08
92 Kllcreggan 34-60 50 2 .4 60 0.02 0.04 1.28
93 Rosneath Bay 51-66 50 0 8 44 0 0.08 0.88
94 Stroul Bay - - - 11 72 - 0.11 1.76
95 Barremman Pier 47-65 50 4 4 92 0.04 0.04 3.80
96 Ueikle Rahaen - - - 8 92 - ·0.10 3.48
97 Roumore 40-58 50 0 12 88 O' ·0.12 3.72
98 Gare10chhead 42-69 50 2 3 18 . 0.02 . 0.03. 0.52
99 Fas1ane 50-62 25 4 5 88 0.04 0.07 2.52

100 Shandon - - - 12 88 - 0.12 2.20
101 eroy - - - 8 72 - 0.09 3.92
102 Rhu 42-67 25 0 2 8 0 0.02 0.10
103 He1ensburgh 43-62 25 0 1 76 0 0.01 1.24
104 Ardmore 46-52 25 4 3 80 0.04 0.03 1.92

. 105 Newark Cast1e 35-57 50 0 0 - 0 0 -
106 Greenock 52-67 50 2 0 5 0.02 0 0.05
107 GOurock 42-57 50 0 2 2 .0 . 0.02 0.02
108 C10ch Pt 40-50 50 2 - - 0.02 - -109 Inverldp 46-59 50 0 0 6 0 0 0.08
110 Ske1morlie 32-44 50 2 0 0 0.02 0 0
111 Largs 43-59 50 0 0 4 0 0 0.04
112 Fairl1e 51-65 50 0 0 - 0 0 -113 Millport - - - 0 0 - 0 0
114 Xlleb:J.ttan 50-74 25 0 0 2 0 0 0.02
115 Rothesay 40-50 50 20 2 5 0.30 0.04 0.08
116 Loehranza - - - 0 - - 0 -117 Brodick - - - 0 - - 0 -
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Size
No. %of MusseIs Mean no. of !l.rt!l~~

range examined infested per musseI
sta.tion (nun)

1971 1971 1966 1961 1971 1966 1961

116 Portencross 31-46 50 0 0 - 0 0 -
119 Ardrossan 34-45 50 0 0 4 0 0 0.04
120 Troon 31-48 50 0 0 - 0 0 -
121 Ayr 41-70 82 9 6 68 0.10 0.06 2.00
122 Tw::nberry 30-43 50 0 0 - 0 0 -
123 Girvan 34-50 50 0 0 0 0 0 0
124 Ca.irnryan 49-66 50 50 40 56 0.72 0.60 1.23
125 Stranraer 54-64 100 42 88 86 0.90 2.80 3.32
126 Luce Be.y 60-76 50 0 0 0 0 0 0
127 Isle of lfhithorn 41-50 50 0 0 - 0 0 -
128 Heston Island 59-75 100 0 0 0 0 0 0
129 Southerness 43-59 50 0 0 - 0 0 -
130 Powfoot 40-57 50 0

I
0 8 0 0 0.08

t
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FIG. I. DISTRIBUTION OF MyTILlCOLA
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FIG.2. DISTRIBUTION OF MYTILICOLA INTESTINALIS IN THE FIRTH OF FORTH
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