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Laboratory Leaflet ( N e w  ser ies)  No, 10 

PROTECTING BRITAII I  ' S SHELLFISIIERICS 

T h e  t l o l ~ u s c a n  S h e l l f i s h  (Control of De?osit) Order 1965 (S ta tu to ry  
Instrument No. 1971)tk which came into operation on 1 January 1966 is 
designed to protect Britain's shel l f isheries ,  i n  p a r t i c u l a r  the mussel 
and oyster fisheries, from t h e  introduction of foreign pests and 
diseases. It is designed a l s o  to limit t h e  f u r t h e r  spread of those  
which  have already been introduced and which have become es tabl i shed on 
our coasts.  Of these, three are of prime importance: t h e  American 
whelk tingle, Urosalpinx cinerea, the American slipper limpet, 
Crepidula fornicata, and the  "red worm" parasi te ,  ~ ly t i l i co la  
intestinalis. 

T h i s  l e a f l e t  indicates briefly the  damage done t o  our s h e l l -  
fisheries by these three pests, and so underlines the purpose of the 
Order. The l e a f l e t  i n  fact supplements t h e  Order and should t he re fo re  
be read in close conjunction wi th  it. 

The t i n g l e  was introduced from Anerica, in the early part of t h i s  
century, on American Blue Point oysters imported for v o w i n g  and 
fa t t en in :  in the east coast estuar ies .  Its presence was first recqrded 
in 1920, in the River Blackwater, Essex, but by this t i m e  it was already 
well established.  In the course of t h e  relaying of young oysters fron 
Lssex t o  t h e  n o r t h  Kent shores the  t i ng l e  was transported there too and 
as a zesuit it is now found from !-lalton-on-the-Naze, Essex, to Herne 
Day, Kent (Map 11, but nowhere else in Europe. 

The t i n ~ l e  (rigwe 1) is a marine s n a i l  which  cror-IS to a l e q t h  of 
about 1: inches and feeds ~ l n o s t  exclusively on oysters.  It f irst  
rasps a hole th rou7h  t h e  eoyster's s h e l l  w i t h  i ts ribbon OF tceth and 
then, by i n se r t i n :  its proboscis, sucks  out  the oyster neat.  Durinq 
each f e c d i n ~  season one t i n g l e  w i l l  ea t  a t  least 40 oyster  s p a t ,  and as 
it t r i l l  l i ve  for at l e a s t  six years i t  is capable  of e a t i n ?  a t  least 
240 your12 oysters in i t s  l ifetime. The f e r a l e  t i n z l e  lays about 2 5  egc 
capsules each year and fron each of these 10 younq t inz les ,  a i n i a t u r e  
a d u l t s ,  will hatch. Thus, once t h i s  ~ e s t  is in t roduced  i n t o  a new area 
it can quickly p o p u l a t e  t h e  v o u n d s .  On one Essex o y s t e r  ground where 
tingles were har6 ly  known in 1947 they multiplied so r a p i d l j  t h a t  by 
1962 there  were 10,009 p e r  acre. In its Ildme countr:~, Arerica, the 
t i n z l e  is so abundant  that in some places oyster c u l t u r e  has vi r tua l ly  
ceased and thousands of d o l l a r s  are spent on ex?erinentinc w i t h  methods 
fo r  its control, 

!:Obtain&le from I!.M. Stationery off ice, p r i c e  6d 



Figure 1, The  Aaerican t i n g l e  

There is one for tunate  feature ,  The tinzlc's eqg-capsules a r e  laid 
attached to shells and stones, and the young hatch out i n  the crawlin? 
stage. Therefore they are n o t  l i k e l y  to be spread v e r j  f a r  by water 
movement, and in fact t h e i r  range  has only extended about two mi le s  
n o r t h  and south i n  twenty-five gears. Unless they arc deliberately or 
i n a d v e r t e n t l y  t rans idanted  on oysters or other s h e l l f i s h  - newly h a t c h e d  
tinzles are only about 1/16th inch in l eng th  and almost impossible to 
see - they should remain confined to the Essex and Kent shores. This  
is why, i n  part IV of the Schedule to t h e  Order, these two count ies  
have been s i n ~ l e d  out for  the prohibition of movement o f  s h e l l f i s h  from 
then to any other  p a r t  of the United Kingdon. Fu r the r  details of the 
A ~ c r i c ~ a n  t in ; lc ,  i ts ra tc  of predation, and metllods of controlfin:: it 
can he found i n  " S p ~ t l i ~ h t  on the American Tingle",  Laboratory Leaflet 
( i rew Series)  No. 2, issued by t h e  Ministry of A ~ r i c u l t u r e ,  F i s h e r i e s  
and Food "on the Fisheries Laboratory, Surnham-on-Crouch. 

The Aaerican slipper lipnet, like the t i n<? l e ,  w a s  introeuced to our  
waters on Slue ?oint oysters imported t o  t h e  cast  coast.  It sccns to 
have a r r i v e d  nuch earlier than t h e  t i n , ? l e ,  and 57 t h e  e a r l y  ?art of t h i s  
century w a s  abundant on t h e  Cssex oyster rrounds.  The limpets, which 
are also a for3 of varine s n a i l ,  l i v e  in YrouTs w i t h  one i n d i v i d u a l  



s i t t i n c  at02 t h e  next, Eorning cha ins  of u? to 13 or nore ( F i ~ u r e  2 ) .  
They lie on the Lottog and feed, like o y s t e r s  and s u s s e l s ,  by f i l t e r i n g  
food ?articles from t h e  water. The17 theref 'ore  con?ete u i t h  oys t e r s  f o r  
food. They breed nuch r.ore t.eadil;l than our o:m s h c l l f ' i s h  and. have 
bccone superabundant,  smotherin? zreas of sea bed which would otherwise 
be  connercially productive. In places there are as many as 40 tons p e r  
acre,  so t h a t  t h e  cost of r e c l a i n i n g  dcrclicr grounds is cons ide rab l e ,  
p a r t i c u l a r l y  as, in t h e  course of t h e i r  feeding ,  t h e  limpets t e n d  to 
tra? nud which also smothers t h e  ~ r o u n d s . ~  

I 
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F i q u r e  2. .4 cha in  of slirncr limpets. :Tote the s h a y  
of the Sottom ( e m p t y )  s h e l l ,  from which t h e  
a n i n a l  is nancd 

The e g g s  which t h e  lin?et 1x1s a r c  retained in ca~sules under  t h e  
shell u n t i l  they klatch. The newPy hatchecl larvae look quite unlike 
the a d u l t ,  and  swin o~ d r i f t  in t h e  upper l aye r s  of t he  water as p a r t  of 
thc plank ton  for one or t w o  weeks becore scttlinz t o  t h e  bottom and 
t u r n i n 2  into ninia~ure l i m ~ e t s .  In t h i s  respect the.; are s i c i l a r  to 
oysters, mussels and o t h e r  ~ a r i n e  animals u i r h  free-swinmiz: larvae.  

:':ilnder t h e  Sea Fish Ind11ntr:r Act of 1967 the 7linis t r : r  of ! I - r i c u l t u r e ,  
r ishcries and Food will rake ??ants towards the costs  incurred i n  
cleansin.; and restockin: o,7ster S e d s  affected by n e s t s  and 8iseases. 



During the p l a n k t o n i c  stage they all feed on tiny green p l a n t s  f l o a t i n g  
in t h e  water, so t h a t  at t h i s  stage in t h e i r  life his tory,  too, the 
limpets compete with oyster larvae f o r  food; f i n a l l y ,  when they settle 
to the bot ton  they attach to hard surfaces which would otherwise o f t en  
be s u i t a b l e  for  t h e  at tachment  of young oysters. Thus at all stages of 
their l i fe  t h ey  are active and serious competitors, 

Because they  have a free-floating larval stage which persis ts  f o r  
some t i m e  t h e  s l i p p e r  limpets have become more and nore widely spread 
round o u r  coasts. They have d r i f t e d  from Essex and Kent and colonized 
f r e s h  areas of sea bed both to t h e  north and the s o u t h ,  and have been 
introduced on oysters from Essex into places like Ernsworth harbour 
(Hampshire), The general spread has  all t aken  tine; f o r  example it 
was n o t  u n t i l  the late 1940s that s l i p p e r  l impets  were found on the 
Cornish oyster grounds and even now they occur there only occasionally, 
However they are abundant as far west along the Channel coast as PooLe 
i n  Dorset and as fa r  north along the east coast as Lovestof t  in 
Suffolk. Apart fron this spread by natural d r i f t  of young stages and by 
r e l a y i n g  of oysters, they  have been introduced (probably on s h i p s )  into 
localized areas such as Milford Haven in South Wales and Slyth in 
Northumberland. The limpets have also spread to t h e  n o r t h  European 
coast ; they  are abundant on the coasts of Denmark, Germany, Holland 
and Selgiun, and are becoming more and more comon i n  northern France 
(Hap 2 ) .  l l h i l s t  it i s  inposs ib le  to prevent the occasional transference 
of l i r tpets  on s h i p s  which are be in^ l a i d  up, it would be foolish to 
i n t roduce  them i n  quantity to productive or potentially productive 
s h e l l f i s h  areas from which they could spread still further. For t h i s  
reason s h e l l f i s h  from areas dense ly  populated with lirpets ( t h e  r i g h t -  
hand column of p a r t  III of the Schedule to the Order) may n o t  be moved 
to lightly poFufated areas such as Devon and Cornwall (the left-hand 
column of ?ar t  111 1. Similarly, to prevent any introduction of limpets 
into areas at present free of them ( l e f t -hand  column of p a r t  11 ) the 
r e l a y i n g  into these areas of shellfish f r o m  infected areas ( r igh t -hand  
column of p a r t  11) is proh ib i t ed .  

Of these three p e s t s  Mytilicola i n t e s t i n a l i s  i s  t h e  nost wisely 
spread, It has been known for  many years as a gut narasite of 
rnblluscan s h e l l f i s h ,  principally &ussels, i n  t h e  Mediterranean, but  in 
t h e  past  twenty-five years it h a s  spread  a l o n ~  the n o r t h  C u r o ~ e a n  coast 
as far  as Denmark and also across the Channel to parts of the British 
coast (Map 3 ) . 

:.lytilicola is a crustacean, a l l i e d  to shrimps and prawns, which as 
a parasite has lost most of i t s  limbs and become worm-like. T h i s ,  plus  
its red co lou r ,  has l e d  t o  its be in^ known as the "red worr" of 
mussels - though it will i n f ec t  other shellfish. The, females grow to 

3 approxirstely e i n c h  in lenzrh and the males are sna l l e r  (Figure 3); as 
many as 30 parasites of varying s i ze  nay be found in a s i n g l e  host 
m u s s e l .  T h e  mature fenales carry sacs of eges which hatch into 
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Figure 3.  "Red uomn" parasites (Mytilicola i n t e s t i n a l i s  
removed from the g u t  of a mussel 
Above: male; Below: egg-carrying female 

free-swinming larvae and leave the host; they then drift in the 
plankton and develop to t h e  in fec t ive  stage. A t  t h i s  tire they go to 
t h e  bottom, so that mussels on beds are much more likely to be i n f e c t e d  
than those suspended in mid water, 

The presence of parasites in the c u t  causes the mussels to lose 
condition and in t h e  weakened state death is much more likely to occur. 
There is good evidence to show that as a result of t h e  rapid spread of 
Mytilicola the output  of the Dutch f i s h e r y  was c u t  by 95% in 1950, as a 
result of poor quality and t h e  d e a t h  of t h e i r  xusse ls .  Like  t h e  slipper 
l i r ?c t ,  I l ~ t i l i c o l a  h a s  been carr ied to isolated ports in t h e  B r i t i s h  
Isles ([,lap + 3 in nussels on s h i p s  moved from t h e  south-east f o r  
breaking up. Fortunately t h e  major mussel-producing grounds of t h e  
Wash and North :/ales are still free of this and the other two pests. 
T h i s  is why these grounds ( t h e  le f t -hand  colunn of part I of t he  
Schedule to t h e  Order) are scheduled as areas into which no s h e l l f i s h  
rag be introduced. 

It must be stressed t h a t  there are o t h e r  s h e l l f i s h  pests, parasites 
and diseases in other parts of t he  wor ld  t h a t  could be in t roduced  to our  
waters on imported shel lf ish,  and one of t h e  ob jec t s  of the Order is to 
?revent t h i s .  Furthermore, animals naturally associated w i t h  these 
s h e l l f i s h  and r e l a t i ve ly  mimporrant in their hone waters cou ld  become 
major pests if in t roduced  here. The s l i p p e r  lirnpet is a classic  example. 
Although wide ly  spread on the eastern seaboard of Y o r t h  America it is 
never abundant there, and its presence on oysters b r o u g h t  over here w a s  
probably not  considered important. Yct it has n u l t i p l i e d  to a t remendous 
d e ~ r e e  in our waters and becotr,e a rnajor ;lcs t of s h e l l f i s h  grounds. 



;lap 1 The distribution of the Arnerican t i n c l e ,  which is confined to 
t h e  Csscx and nort11 Kent s l~ores .  



Ma? 2 I J o r t h e r n  Curo?c, sho :~ inz  t h c  distrlhution o? the slipper liepet. 
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1:3? 3 The distribution of b?yt ilicola i n t e s t i n a l i s  in nor the rn  Kuro?e. 


