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Résumé

M ytilu s  edulis  et M. galloprouincialis  des côtes de France présentent une très 
grande v a riab ilité , surtout dans la  form e de la  coqu ille  et ce caractère seul 
n ’aurait pas perm is d’identifier un grand nombre des ind ividus. Les som m ets 
term inau x (um bos) de M. galloprouincialis  sont généralem ent p lus poin tus et 
incurvés et leurs co q u ille s ne présentent pas de bandes v io lacées. Dans cette  
espèce, les  em preintes des m uscles adducteurs antérieurs a insi que les plateaux  
cardinaux sont égalem ent de p lus petites d im ensions et la partie postérieure du 
m anteau est d’un pourpre v io lacé plus accusé que chez M. edulis .

M. ga lloprouincia l is  est la Moule la  p lus abondante en M éditerranée. On la  
trouve égalem ent sur la  côte atlantique et dans la  Manche ju sq u ’au Cotentin. 
Q uelques ind iv idu s ont été récoltés sur la côte Ouest du Cotentin m ais aucune 
à l ’Est de Cherbourg. Par contre, M. edulis , qui ex iste  sur toutes les côtes de la  
M anche et de l ’A tlantique, est p lus rare en Méditerranée.

B ien que M. galloprouincial is  et le type « Padstow  » du Sud-Ouest de l ’Angle­
terre so ien t très variab les, en particulier en ce qui concerne la  form e de la  
coqu ille , la  sim ilitu d e  frappante entre des anim aux vivant dans des conditions  
géographiques sem blables indique qu’il s’agit de form es de M ytilus  identiques.

Introduction

T he lite ra tu re  concerning the system atics of M ytilus edulis L. 
and M. galloprouincialis Lm k.— the M editerranean m ussel—  is p a r ti­
cu larly  extensive, the m ajo rity  of au thorities considering galloprovin- 
cialis to be a race or subspecies of M. edulis (e.g. Bouxin, 1956; Dodge, 
1952; Soot Ryen, 1955).

Lewis and  Seed (1969) w orking on m ussels collected from  a wide 
varie ty  of h ab ita ts  in  Devon and Cornwall concluded th a t tw o quite 
d is tin c t types of M ytilu s  exist in  south-w est E ngland, M. edulis and 
a form  prev iously  described from  th is locality as the  “Padstow  m ussel” 
by H epper (1957) w hich accorded closely to  earlier descrip tions of 
M. galloprouincialis.

More recently , detailed  investigations of co-existing populations 
from  th e  P adstow  area  (Rock in  the sheltered Camel es tu ary ) have 
fu r th e r  show n th a t in  addition  to the various m orphological differences 
betw een edulis  and  th e  “Padstow  m ussel” several o th er differences 
exist w hich stren g th en  the case for regarding these m ussels as d istinct
C a h i e r s  d e  B i o l o g i e  M a r i n e  
Tome XIII - 1972 - pp. 357-384
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species (Seed, 1971). These include differences in  th e ir in fection  
w ith  the  parasitic  pea-crab, P innotheres p isu m  (P en n .), in  th e ir  
reproductive cycles and in the electrophoretic p a tte rn s  of posterio r 
adducto r m uscle proteins.

A lthough two distinct m orphological form s can indeed be reco­
gnised especially in the Padstow  area  itself, nevertheless, sam ples 
from  o ther localities in south-w est E ng land  revealed th a t bo th  form s 
respond in  a sim ilar way to environm ental facto rs to such an ex ten t 
th a t  in  some cases d istinction  betw een th e  “P ad sto w ” and  edulis 
types becomes difficult or even im possible in  the  field, especially in  
open coast populations. (P late 1, figures A-C illu s tra te  som e of the  
v aria tio n  in  shell m orphology of “P adstow  ty p es” from  sou th  w est 
England.)

From  the lite ra tu re , Continental M. galloprovincialis appears to 
be equally  variable (Bucquoy, D autzenberg and  D olfus, 1887 ; L ist, 
1902) bu t u n til such varia tions could be stud ied  in  re la tion  to  env iron ­
m ental conditions, they did not afford a reliab le m eans of com parison  
betw een the two types. However, a lim ited  n u m b er of sam ples of 
C ontinental galloprovincialis had  prev iously  been exam ined by the  
au th o r and these showed th a t both fo rm s w ere rem ark ab ly  sim ilar 
especially in  th e ir an terio r adductor m uscle scars and  hinge p lates, 
s trongly  suggesting th a t these m ussels w ere indeed identical or very 
s im ilar form s of M ytilus .

D uring the sum m er of 1968 an o p p o rtu n ity  arose enabling the  
a u th o r to m ake extensive collections of m ussels from  a w ide varie ty  
of hab ita ts  on the  F rench coasts. T he p resen t paper describes the  
varia tions found in these m ussels, p a r tic u la rly  in  re la tion  to the 
occurrence and d istribu tion  of M. galloprovincialis .

A BRIEF DESCRIPTION O F THE CHARACTERISTIC FEATURES O F 
A4. EDULIS A N D  M . G A LLO P R O V IN C IA L IS

Whilst descriptions of Af. edulis and M. galloprovincialis can be found 
elsewhere in the literature, it is felt that a brief description of the salient 
differences between these mussels should be included at this point.

I) Colour of the  mantle edge:

Accepting that identification of some mussels in terms of their mantle 
edge colour can be rather subjective in that animals of intermediate shades 
are occasionally encountered, in general the colour of the mantle edge 
proves to be a very reliable taxonomic character, being deep purple-violet 
in galloprovincialis and yellowish-brown in edulis.

2) A nterior adduc to r muscle scar:

Lewis and Seed (1969) found that the consistently smaller size of this 
muscle scar in galloprovincialis again proved to be a most reliable cha­
racter. Frequency distributions of values for the ratio scar length/shell
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length ( X  1,000) were distinctly bimodal in mixed populations. Its greater 
size in edulis is also accentuated by the conspicuous blue prismatic layer 
which stands out against the surrounding white nacreous layer. In gallo- 
provincialis, on the other hand, the prismatic layer is frequently paler and 
examination under a binocular microscope is usually needed to determine 
the limits of the much smaller scar. In addition, the scar here tends to 
be further from the midline of the animal than it does in edulis (a conse­
quence of the different shell profiles).

3) Size and shape of the  hinge plate:

Like the anterior adductor scar the hinge plate too is typically much 
smaller in galloprovincialis. In edulis it is usually a gently curving struc­
ture [Fig. 1, D (i) ] whereas in galloprovincialis it describes a much tighter 
arc with its rear end much more clearly delimited from the adjacent ventral 
edge of the valve [Fig. 1, D (ii)].

4) Raying and general colouration of the shell:

The shells of M. edulis typically reveal the presence of longitudinal 
rays of deeper colour whereas galloprovincialis generally lack such rays. 
However, the colour plates in List’s monograph (1902) show raying in some 
of his galloprovincialis and I have previously recorded the presence of 
rays in 10-15 per cent of otherwise typical galloprovincialis from Rock in 
south west England. Similarly up to 25 per cent of the edulis population 
were without such rays and this figure may be as high as 70-80 per cent in 
some exposed populations where shells are often badly eroded. After 
removing the periostracum by boiling in soda, the prismatic layer in edulis 
is usually dark blue whilst in galloprovincialis it is purple-violet in colour.

5) Shell characteristics:

Although in general the shells of galloprovincialis tend to be higher 
and flatter than edulis of similar size and from the same habitat, this 
character is, nevertheless, subject to considerable variation. The majority 
of younger specimens of edulis are slightly convex on the whole or part 
of the ventral margin whilst many of the older animals exhibit the concave 
curvature previously described by Lewis and Powell (1961) and Seed (1968). 
The ventral margin of the majority of galloprovincialis on the other hand 
is usually fairly straight except for a downturning at the anterior end, but 
in some cases it is distinctly beaked or incurved. The dorsal margin of 
the shell in both types varies from some that are gently rounded to others 
that are markedly angular. Some of the terminology used to describe 
mussel shells throughout this account is illustrated in Figure 1. A feature 
found to be very useful in field identification was the transverse profile 
of the shell. In galloprovincialis [Fig. 1, C (i) ] the greatest width is 
generally nearer the ventral margin than it is in edulis [Fig. 1, C (ii)] and 
consequently the ventral part of the animal tends to be much flatter. The 
anterior end in galloprovincialis is usually more pointed and downturned 
due to the way in which growth increments posterior to the umbo converge 
on the lunule ventrally and to the position and size of the hinge plate and 
lunule relative to the umbo itself. In the majority of edulis the blunt 
umbo/lunule curve leads into the curve of the valve edge without any 
change in profile giving a snub-nosed appearance to the anterior end of the 
shell. In galloprovincialis, the hinge plate is often slightly dorsal to the 
umbo leaving the anterior end very pointed or slightly beaked, or it may 
be parallel to it so that the hinge plate and/or the lunule project slightly 
to form a bulbous swelling which is often rendered more prominent because 
of the inrolling of the valve edge immediately behind the hinge plate.
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Of the above taxonomic characters those involving overall shell shape 
are perhaps the least reliable since these are most subject to phenotypic 
variation w ith the result that animals of almost every conceivable shape 
can be found. In some populations, however, especially those from low 
density, low level beds of sheltered harbours and estuaries, the various 
shell characters can be combined in single animals to produce mussels 
which are quite distinctive.

COLLECTION AND TREATMENT O F MATERIAL

F igure  2 shows the  localities on the F rench  coast from  which 
sam ples w ere collected during th is investigation. At each locality, 
sam ples w ere tak en  from  as wide a variety  of h ab ita ts  as possible.

ENGLISH CHANNEL W im ereux
100Cherbourg

Km.Omonville
Luc-s-Mer

Roscoff

Concarneau

Les Sabley 
d'OIonne

G .P iq o an t

Bassiner

P y la -s -M e r
Arcachon

Capbreton.
Mortigües

Villefranche
I Sete \ V ^ -

< Marseille

j  Banyuls-s-Mer

MEDITERRANEAN SEA
F ig . 2

Map sh ow ing  the m ain  loca lities from  which m ussels were collected.

A nim als w ere opened im m ediately afte r collection and separated  into 
th ree  categories; those w ith  purple-violet m antles, those w ith  yellow- 
brow n m an tles and  those w hich w ere in term ediate . The flesh was 
th en  rem oved and the shells sealed in plastic bags for subsequent
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exam ination . In  the laboratory  the shells w ere boiled in soda to 
remove the periostracum  especially from  around  the  adduc to r scar and 
hinge plate. The following m easurem ents w ere th en  m ade; shell 
length and height, adductor scar and hinge p la te  lengths, and  the  
following ra tios com puted, leng th /h e ig h t, ad d u c to r scar shell leng th  
(X 1,000) and hinge p la te /sh e ll length (X 1,000). F ina lly  the general 
shape of the shell (w hether pointed, angu lar, beaked etc.) and  the  
presence or absence of longitudinal rays w ere noted. On each of 
these charac te rs  it was possible to iden tify  each an im al as edu lis, 
galloprovincialis or uncertain . A final separa tion  in to  edulis or gallo- 
provincialis  w as then m ade afte r considering all the  available in fo r­
m ation  for each mussel. A sum m ary  of these resu lts  is given in  
Tables 1 and 2. Knowing the final iden tity  of each anim al it  w as 
then  possible to assess the percentage of each sam ple th a t  w ould 
have been w rongly identified using th e  ind iv idual ch a rac te rs  alone. 
Such in fo rm ation  provides a valuable in d ica to r of the re liab ility  of 
the various taxonom ic characters, no t only fo r each locality  b u t also 
for M gtilus  generally. These resu lts are  sum m arised  in  Table 3.

It should be pointed out th a t the  final separations given in 
Tables 2 and 3 do not necessarily  reflect the  exact re la tive abundance 
of the two types in each locality since the  sam ples w ere no t alw ays 
collected en tire ly  at random .

THE RANGE O F VARIATION IN FRENCH MUSSELS 

A) The Channel coast.

1. Luc-sur-Mer (Plate 1, D ). A lthough the shores in th is  region
were predom inan tly  sandy, num erous re latively  large an im als w ere 
collected from  the rocky outcrops tow ards low w a te r and beyond. 
M any m ussels were exam ined in the field and  o thers b ro u g h t back 
to the labora to ry  for m ore detailed exam ination  b u t in  no in stance  
was galloprovincialis found. All m ussels w ere here  typical M. edulis  
and showed relatively little individual v aria tio n  being b lu n t a t the 
an terio r and having stra igh t or slig th ly  convex v en tra l m arg ins. T he 
m ajo rity  (94 per cent) were rayed and had  elongate shells w ith  
gently rounded  dorsal m argins. A lthough the  hinge p late  and  adduc­
to r scar ra tios (Table 1) were ra th e r low, they  w ere, nevertheless, 
typically  edu lis .

2. Omonville (Plate 1, E ). M gtilus  w as p a rtic u la rly  scarce in
th is region, a few isolated individuals being found am ongst the  b a r­
nacles on a semi-exposed rocky shore. All except one of these m ussels 
were of the edulis type having s tra ig h t or sligh tly  incurved  v en tra l 
m argins. Shells were sm all, elongate and generally  rounded  dorsally  
and  w ere often  badly eroded. A lthough the  um bones w ere ra th e r  
pointed  these anim als w ere not un like  m any  grow ing u n d er sim ilar 
conditions in  B ritish w aters. The single galloprovincialis , found  only 
a fte r considerable searching, had a m uch  h igher shell w ith  pointed,
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T a b l e  1 .

Shell characteristics of M. edulis  and M. galloprovincia lis .

Loca l i t y

M . e d u l i s M. galloprovincialis

Shell
L
H

(1)
A.A.S.

L

(2)
H.P.

L
p. 100
Rayed

Shell
L
H

A.A.S.
L

H.P.
L

p. 10C 
RayedLength

(cm)
Height
(cm)

Length
(cm)

Height
(cm)

Luc-sur-Mer 5.38 2.50 2.15 88 70 94
Om onvi l le 2.54 1.34 1.90 120 84 87 2.61 1.70 1.53 54 57 0*
Carteret 2.27 1.24 1.83 118 83 82 2.10 1.16 1.81 86 62 0*
J u l louv il le 3.09 1.64 1.88 124 84 92 2.21 1.21 1.83 88 70 0*
R oscoff 2.25 1.11 2.03 101 99 54 3.44 1.76 1.95 61 61 6
Concarneau :
a. Harbour 4.60 2.45 1.88 112 75 94 4.76 2.60 1.83 87 62 17
b. Sem i-exposed 3.88 2.10 1.85 104 75 58 3.88 2.09 1.86 86 60 18
c. Exposed 2.80 1.35 2.07 85 76 38 2.93 1.44 2.03 72 57 29
Les Sables 2.98 1.48 2.02 103 70 80 2.72 1.53 1.78 81 62 23
A rcachon:
a. Sam ple 1 5.96 2.88 2.07 51 53 17
b. Sam ple 2 4.66 2.22 2.10 104 75 86 4.47 2.70 1.66 73 56 6
c. P ier 3.17 1.74 1.82 118 85 90 2.73 1.68 1.63 79 58 4
d. Grand P iquant 4.54 2.23 2.04 99 67 100
e. Pyla-sur-M er 2.48 1.24 2.00 100 84 73 2.63 1.37 1.92 62 59 8
C a p b re to n :
a. Harbour 3.20 1.72 1.90 103 79 100 3.57 1.70 2.10 66 61 3
b. Groins 2.70 1.36 1.99 101 77 81 3.18 1.56 2.04 68 58 4
c. A tlantic Beach 3.94 1.90 2.07 101 66 100 3.72 1.99 1.87 67 56 6
Banyuls -sur-M er :
a. Sem i-exposed 4.20 2.38 1.76 71 60 0* 4.54 2.32 1.96 52 57 0
b. B uoy chain 3.45 2.08 1.66 58 56 11
c. Jetty 2.86 1.58 1.81 59 54 5
Séte 5.24 2.58 2.03 80 56 65 5.30 2.62 2.02 61 52 0
Martigues 2.80 1.53 1.83 101 77 0* 3.00 1.64 1.82 87 68 2
M arseil le:
a. Les C alanques:

1. Intertidal 3.10 1.75 1.82 61 55 2
2. Su blittoral 5.60 3.01 1.86 51 51 0
3. Su b littora l reef 4.65 2.59 1.80 54 56 4

b. lie  Riou:
1. Intertidal 3.76 1.96 1.92 49 62 0
2. Su blittoral 4.64 2.44 1.90 41 60 3

c. l ie  Friou 3.92 2.13 1.84 55 56 12
d. Old H arbour:

1. Ropes 2.30 1.47 1.56 67 52 0
2. B uoy chain 3.27 1.73 1.89 66 51 0

Villefranche-sur-M er 4.77 2.65 1.80 54 45 8

Naples 5.09 2.66 1.91 47 53 3
T urk ey :
a. Izm ir 4.55 2.44 1.86 56 60 8
b. Am asya 4.30 2.31 1.86 50 59 5
N e w q u a y :
a. Harbour 5.82 3.07 1.90 45 56 13
b. High exposed 3.02 1.47 2.05 55 65 0
P a d s to w 5.50 2.89 1.90 1.05 72 76 5.50 3.14 1.75 64 56 12
P olzea th 5.50 2.55 2.16 51 61 0
W e s tw a r d  Ho 3.31 1.69 1.96 95 83 85

(*) Based on sam ples o f le ss  than 10 ind ividuals.
(1) A.A.S. =  A nterior Adductor m uscle scar.
(2) H .P .= H in ge P late.
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T a b l e  2 .

Separation of sam ples on ind ividual characters together w ith  a final separation  
based upon a w eighted assessm ent of a ll characters.

Separation on Individual Characters (percentage)

Shell
characters

ed. ?(1) gall

Rayed

(edulis)

Hinge plate 

ed. ? gall.

Adductor
scar

ed. ? gall.

Mantle
colour

ed. ? gall.

L o c a l i t y

Final
p . 100
separation 

ed. g a l l .

Luc-sur-Mer 100 0
Om onville 100 0
Carteret 98 2
Jullouuille 97 3
R oscoff 50 50
Concarneau : 
a. Harbour 59 41
b. Sem i-exposed 36 64
c. E xposed 32 68
Les Sables 57 43
A reaction: 
a. Sam ple 1 0 100
b. Sam ple 2 49 51
c. P ier 64 36
d. Grand Piquant 100 0
e. Pyla-sur-M er 40 60
C apbreton:  
a. Harbour 10 90
b. Groins 30 70
c. A tlantic Beach 50 50
B anyu ls -sur -M er: 
a. Sem i-exposed 4 96
b. Buoy chain 0 100
c. Jetty 0 100
Sete 18 82
Mortigües 8 92
Marseille:  
a. Les Calanques:

1. Intertidal 0 100
2. Sublittoral 0 100
3. Sublittoral reef 0 100

b. lie  Riou :
1. Intertidal 0 100
2. Sublittoral 0 100

c. lie  Friou 0 100
d. Old Harbour

1. Ropes 0 100
2. Buoy chain 0 100

Vi 11 efranche-s ur-M er 0 100

Naples 0 100
Turkey:  
a. Izm ir 0 100
b. Am asya 0 100
N e w q u a y :  
a. Harbour 0 100
b. High exposed 0 100
P a d s to w 50 50
Polzea th 0 100
W estw a rd  H o i 100 0

100 0 0 94 100 0
95 5 0 87 88 12
95 0 5 80 70 25
91 6 3 89 97 3
40 18 42 30 41 13

53 21 26 62 68 9
20 26 54 33 23 6
26 30 44 32 17 12
52 31 17 56 42 16

0 59 41 17 0 0
49 0 51 45 49 0
62 12 26 59 63 1

100 0 0 100 100 0
48 21 31 34 33 4

17 31 52 13 11 13
43 21 36 27 23 7
50 17 33 53 50 7

11 31 58 0 4 14
62 15 23 11 0 0

1 44 55 5 3 4
48 17 35 12 18 21
27 47 26 2 8 5

0 25 75 2 0 2
3 34 63 0 0 2
7 37 56 4 0 7

12 25 63 0 0 13
26 14 60 3 0 9

8 39 56 12 7 0

0 30 70 0 0 0
59 24 17 0 0 17
24 24 52 14 4 6

0 13 87 3 0 0

0 15 85 8 0 0
0 17 83 8 0 0

7 2 91 13 0 9
3 47 50 0 0 3

49 11 40 44 50 10
25 37 38 0 0 22

100 0 0 85 100 0

0 100 0 0 100 0 0
0 100 0 0 100 0 0
5 98 0 2 98 2 0
0 97 3 0 100 0 0

46 44 9 47 45 10 45

23 53 4 43 41 0 59
71 36 23 41 24 6 70
71 11 37 52 18 17 65
42 50 24 26 44 12 44

100 0 0 100
51 49 0 51 49 0 51
36 62 2 36 62 0 38

0 100 0 0 100 0 0
63 41 4 55 36 4 60

76 9 3 88 13 0 87
70 22 10 68 23 0 77
43 50 7 43

82 0 10 90 16 48 36
100 0 0 100 13 0 87

93 0 0 100 8 0 92
61 7 24 69 46 0 54
87 19 48 33 3 0 97

98 0 5 95 11 0 89
98 0 3 97 2 0 98
93 0 4 96 11 0 89

87 0 2 98 17 49 34
91 0 0 100 17 0 83
93 0 2 98 4 0 96

100 0 0 100 0 0 100
83 2 37 61 22 0 78
90 0 8 92 14 0 86

100 0 0 100

100 0 0 100 0 10 90
100 0 0 100 0 8 92

91 0 0 100 0 0 100
97 0 3 97 0 23 77
40 50 10 40 50 0 50
78 0 0 100 0 17 83

0 100 0 0 100 0 0

(1) Ind ividuals of uncertain identity.
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T a b l e  3 .

Percentages o f an im als in  each sam ple w h ich could not be p o sitiv e ly  identified, 
or w h ich  w ere incorrectly identified on ind iv idu al characters.

Final 
separation 
(per cent)

ed. gall.

Misidentified using individual characters (percentage)

Loca l i t y Shell
characters

Hinge
plate

Adductor
scar Raying Mantle

colour

Luc-sur-Mer 100 0 0 0 0 6 0
Om onvi l le 100 0 5 12 0 13 0
Carteret 98 2 3 28 0 18 2
Ju l lo u v i l le 97 3 6 3 3 8 3
R o sco ff 50 50 21 17 15 26 10
Concarneau:  
a. H arbour 59 41 22 12 37 11 28
b. Sem i-exposed 36 64 38 21 43 27 20
c. E xposed 32 68 36 21 45 40 44
Les Sables 57 43 46 31 33 21 21
A rca ch o n : 
a. Sam ple 1 0 100 59 0 0 17
b. Sam ple 2 49 51 0 0 0 10 0
c. P ier 64 36 12 1 2 8 2
d. Grand P iq uan t 100 0 0 0 0 0 0
e. Pyla-sur-M er 40 60 39 17 13 16 9
C apbre ton :  
a. H arbour 10 90 44 22 10 3 6
b. G roins 30 70 36 11 12 9 9
c. A tlantic  Beach 50 50 17 7 7 3 —

B anyuls -sur-M er : 
a. Sem i-exposed 4 96 47 15 10 4 60
b. B uoy chain 0 100 38 0 0 11 13
c. Jetty 0 100 45 7 0 5 8
Sete 18 82 59 33 27 6 55
M artigues 8 92 65 8 60 10 9
Marseille:  
a. Les C alanques:

1. In tertida l 0 100 25 2 5 2 11
2. Su b littora l 0 100 37 2 3 0 2
3. Su b littora l reef 0 100 44 7 4 4 11

b. He R iou:
1. In tertida l 0 100 37 13 2 0 66
2. Su b littora l 0 100 40 9 0 3 17

c. lie  F riou 0 100 47 7 2 12 4
d. Old H arbour

1. Ropes 0 100 30 0 0 0 0
2. B uoy chain 0 100 83 17 39 0 22

Villefranche-sur-M er 0 100 48 10 8 14 14

Naples 0 100 13 0 0 3
T urkey  : 
a. Izm ir 0 100 17 0 0 8 8
b. A m asya 0 100 15 0 0 8 10
N e w q u a y :  
a. H arbour 0 100 9 9 0 13 0
b. H igh exposed 0 100 50 3 3 0 23
P a d s to w 50 50 12 11 8 18 0
Polzea th 0 100 62 22 0 0 17
W e s tw a rd  H o i 100 0 0 0 0 15 0

M eans: 31 10 10 10 14
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dow nturned  um bones and a beaked v en tra l m arg in . The m an tle  edge 
w as b row nish  b u t all o ther charac ters w ere typ ically  galloprovincialis.

3. Carteret (Plate 1, F ). In  general, the  shores in  th is  region
w ere sandy b u t isolated patches of m ussels w ere found  am ongst the 
b arnacles on the  rocky outcrops in  the  m id and  u pper shore. These 
m ussels w ere all ra th e r sm all and m any  badly  eroded. T he m a jo rity  
w ere typical edulis w ith stra igh t or sligh tly  incurved  ven tra l m arg ins 
and b lun t um bones and the dorsal shell m arg ins varied  from  rounded  
to slightly  angu lar. M. galloprovincialis m ade up  about 2 per cen t of 
the population , and although the m an tle  edge of these w as no m ore 
th an  reddish-brow n they were fa irly  typ ical galloprovincialis  on o ther 
charac ters. T heir shells were d istinctly  angu lar, po in ted  and slightly  
beaked.

4. Jullouville (Nr. Granville) (P late 1, G). As a t C arteret, the
shores here were m ainly sandy and m ussels w ere again  ra th e r  scarce 
being restric ted  to rocky outcrops w here they  occurred  in  cracks and 
pools. T he m ajo rity  were typical edulis and  w ere of a relatively  
un ifo rm  shell shape. Many were s tra ig h t ven tra lly , some slightly  
convex and about 8-10 per cent incurved. The um bones w ere b lu n t 
and the dorsal shell m argins rounded though  a few w ere slightly  
angu lar. T he m ean adductor scar ra tio  for th is sam ple w as the 
h ighest recorded throughout th is investigation . Of th is  sam ple 3 per 
cent were ten tatively  assigned as galloprovincialis types. T hese had  
som ew hat h igher, alm ost trian g u la r shaped shells w hich  w ere pu rp lish - 
blue in colour and lacked longitudinal rays. T he an te rio r end was 
m ore pointed and the ventra l m arg in  s tra ig h t. A dductor scar and 
hinge p late ra tios were significantly low er th an  fo r m ost of the  edulis 
types, b u t even so were still ra th e r h igh to be regarded  as typically  
galloprovincialis. In addition, the m antles w ere yellow ish-brow n in 
colour.

5. Roscoff (Plate 1, H ). Here, m ussels w ere collected from  the
m id and upper levels of a relatively exposed w ave-sw ept rocky shore. 
The m ajo rity  were badly eroded and th ere  was considerable v aria tio n  
in shell shape; some were high and an g u la r w h ilst o thers w ere elon­
gate and rounded. The edulis types w ere generally  b lu n te r  w hen 
com pared w ith  the m ore pointed and freq u en tly  beaked galloprovin­
cialis. Even so it was som etim es qu ite  difficult to  separate  gallopro­
vincialis from  old, incurved edulis types. In  th is  p a r tic u la r  sam ple 
it w as noticeable that the larger m ussels w ere all galloprovincialis. 
F rom  Table 1 it will be seen th a t the  h inge p la te  and  adduc to r scar 
ra tios are considerably higher in edulis  and  frequency  d is trib u tio n s  
of these values, especially the la tter, are  d istin c tly  bim odal (Fig. 3 , 7 ) .

P l a t e  1

M ytilus  from  south-w est England (A-C) and from  the Channel coast o f France.

A, B, C - M. galloprovinc ia lis  (« P adstow  types ») respectively  from  N ew quay  
Harbour, P adstow  and Polzeath . D - M. edulis  from  Luc-sur-M er. E - Omon- 
v ille :  1 and 2, edulis  ; 3, galloprovincialis .  F - Carteret : 1 and 2, edulis  ; 3, ga l lo ­
prov incia l is .  G - Ju llouville : 1-3, ed u l is ; 4, ga l loprov inc ia lis .  H - Roscoff : 1-8, 
ga l lo p ro v in c ia l i s ; 9-12, edulis.
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B) The A tlan tic  coast.

1. Concarneau.
a) The H arbour  (P late 2, A ). Dense clusters of large m ussels,

some over 7 cm in  length, were found grow ing on the supporting 
s tru c tu re s  of a sm all bridge in the very sheltered w aters of the 
harb o u r. Identification  of these m ussels was no t alw ays easy since 
m any  an im als appeared  to show a com bination of bo th  edulis and 
galloprovincialis  charac ters. Many edulis had  convex ven tra l m argins 
sloping upw ards to ra th e r b lun t um bones bu t o thers varied  from  
s tra ig h t— ap a rt from  a tendency tow ards a slightly  bulbous um bo/ 
lunu le swelling—  to d istinctly  incurved. The dorsal m arg in  w as either 
rounded  o r sligh tly  ang u lar and over 90 per cent w ere rayed, some 
qu ite  heavily . T he m ain  difference in  shell shape betw een the  two 
m ussels w as in  the  m ore pointed an terio r end and absence of rays 
in  the  m a jo rity  of galloprovincialis. Approxim ately 30 per cent of the 
la tte r  show ed slight ven tra l beaking especially ju s t  behind the  down- 
tu rn ed  um bones b u t m any  were fa irly  s tra igh t ap a rt from  a d istinct 
u m b o /lu n u le  sw elling. A lthough the shells of m ost of the gallopro­
vincialis  w ere here  som ew hat m ore purple-violet in  colour th an  edulis, 
approx im ate ly  15 per cent were greyish tinged w ith  yellow-orange 
especially  a ro u n d  the  shell m arg in— a featu re found in  m any gallo- 
provincialis  fu r th e r  sou th  in the region of A rcachon.

b) Sem i-exposed  shore  (P late 2, B ). M ussels were collected from
all levels of th is shore w hich was situated  a few k ilom eters n o rth  west 
of C oncarneau  on th e  outside of a sm all h a rb o u r. In  th e  low shore, 
an im als w ere densely crowded and tended to be ra th e r elongate in 
shape, b u t w here isolated  individuals were found attached  to stones 
and shingle, these generally  had higher m ore angu lar shaped shells. 
In  the  u p p er shore, m any obviously older incurved m ussels were 
re str ic ted  to shallow  pools and cracks in the  rock surface. W hilst 
the m a jo rity  of an im als could be identified w ithou t too m uch difficulty 
th ere  was again  considerable shell varia tion  and m any in term ediate  
form s w ere found. T he m ajo rity  of edulis were stra ig h t or slightly 
incurved  b u t a few (about 7 per cent) were convex and although 
g enerally  ra th e r  b lu n t w ith  rounded or slightly ang u lar shells, over 
40 per cent lacked rays. In galloprovincialis the ven tra l m arg in  varied 
from  som e th a t  w ere incurved th rough  m any th a t w ere stra ig h t ap a rt 
from  a d is tin c t u m b o /lu n u le  swelling, to yet o thers (about 30 per cent) 
th a t w ere beaked, especially ju s t behind the um bones. The um bones 
were here  m ore poin ted  and in some cases w ere very pointed indeed. 
T he shells w ere again m ore purply-blue than  in edulis and the num bers

P l a t e  2

M y ti lu s  from  the A tlantic coast of France.

A, B, C from  Concarneau. A - The Harbour: 1-4, ga lloprovinc ia lis ;  5-8, 
edulis .  B - Sem i-exposed  shore: 1-4, galloprovincia lis;  5-8, edu l is . C - Exposed  
shore: 1-4, g a l lo p ro v in c ia l i s ;  5-8, edulis.  F - Les Sab les-d’O lon ne: 1-4, gallo­
p ro v in c ia l is ;  5-8, edulis.  D, E, G from  the B assin d’Arcachon. D - Sam ple 2: 1-6, 
gal loprovinc ia l is ;  7-12, edulis.  E - Sam ple 1: galloprovincialis .  G - Grand Piquant: 
edulis .
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w ith  greyish shells tinged w ith  yellow -orange here  rose to  over 25 per 
cent.

c) E xposed shore (P late 2, C). T h is site to th e  sou th  of Con­
carneau  supported  dense beds of m ussels th a t  w ere generally  m uch  
sm aller th an  those in  the previous tw o sites in  th is  region. In  th e  
m id and  low shore m ussels were densely crow ded and  appeared  to 
be fa irly  young and fast-grow ing w hereas those in  th e  up p er shore 
w ere considerably  sm aller and m ore stu n ted  and  occurred  in  m osaics 
w hich w ere restric ted  to dam p cracks and  shallow  pools. C haracte­
ristic  edulis and galloprovincialis could still be identified b u t on 
individual charac ters  alone it was even m ore difficult to separate  the  
two types th an  a t the previous sites. M any of th e  shells w ere badly  
eroded and the  m antle colour varied from  yellow y-brow n to  deep violet 
th rough  all in term ediate  shades. M any edulis h ad  elongate, rounded  
or slightly  angu lar shells w ith  s tra ig h t o r incurved  v en tra l m arg ins 
and dow nturned  um bones typical of old m ussels. O f the  gallopro­
vincialis only 10-15 per cent were beaked, the  m a jo rity  being e ith er 
slightly  incurved or straigh t, ap a rt from  the  an te rio r u m b o /lu n u le  
swelling. Most of the shells were again  m ore purp le-v io let th an  
edulis and betw een 7-10 per cent light grey in  colour.

T hus w hilst relatively charac te ristic  edulis  and galloprovincialis 
exist around  C oncarneau there are m any  in term ed ia te  form s and  consi­
derable m isidentification w ould have been m ade on ind iv idual ch a­
racters. T able 3 shows th a t even as m any  as 40-45 p e r cen t of these 
populations would have been m isidentified on ad d u c to r scar ra tio s 
or m antle  edge colour— charac ters w hich have elsew here proved to be 
very reliable.

2. Les Sables-d’Olonne (Plate 2, F ) . H ere, th e  shore w as essen­
tially  sandy bu t dense beds of ra th e r sm all b u t fast-grow ing m ussels 
carpeted  the rocky outcrops in the  lower shore. B oth types w ere 
p resen t b u t th e ir separation, as a t C oncarneau, again  frequen tly  
proved difficult due to the occurrence of m any  in term ed ia te  form s. 
E dulis  shells w ere predom inantly  elongate, rounded  or slightly  an g u la r 
w ith  very b lu n t um bones. The ven tra l m arg ins w ere e ither s tra ig h t 
or slightly  incurved and the m ajo rity  w ere rayed. M any of the  
galloprovincialis, on the o ther hand , had  h igher m ore an g u lar shells 
w ith  the dorsal angle often fu rth e r back  along th e  shell th an  in  edu lis . 
T his in  fact w as a featu re  not uncom m on in  galloprovincialis  and  
appeared to be due to the larger ligam en tary  region in  th is  species. 
The an terio r end was m ore pointed and  th ere  w as tendency  for the 
um bones either to be dow nturned, or to form  a pronounced  bulbous 
u m b o /lu n u le  swelling. The ven tra l m arg in  varied  from  slightly  
incurved in  some to stra ig h t in the m ajo rity . As m any  as 23 p er cent 
were rayed, b u t the shells were again  generally  m ore purple-violet 
th an  the d ark er blue shells of edu lis . Betw een 15-20 p er cent w ere 
greyish-blue tinged w ith  yellow-orange.

3. Bassin d ’Arcachón.

a) A rcachon Pier, (P late 3, A ). Due to u n favourab le  tides w hilst
at A rcachon no collections were here m ade from  th e  very low shore. 
T his p a rticu la r sam ple was collected a t about M.T.L. from  the su p p o rt­
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ing s tru c tu re s  of A rcachon Pier. A lthough not very large, these 
m ussels w ere nevertheless very distinctive and no problem s of iden ti­
fication w ere encountered . Here, edulis was qu ite typical, having dark  
blue shells w ith  s tra ig h t or slightly convex ven tra l m arg ins and very 
b lu n t um bones. T hey were ra th e r elongate, rounded or slightly 
angu lar. T he s trik in g  external feature of galloprovincialis from  this 
locality  was the re la tive absence of pigm ent in  the shell. The m ajority  
were pale grey in  the an terio r p a r t changing th rough  yellow ish-orange 
to become alm ost tran s lu cen t around the posterio r m argin . Some 
w ere tinged w ith  violet bu t only a few (under 5 per cent) w ere rayed. 
The shells w ere m uch  h igher and m ore an g u lar th an  edulis and in 
profile the  v en tra l region was very flat. (Table 1 shows th a t the  m ean 
len g th /h e ig h t ra tio  of 1.63 for th is sam ple was one of the lowest 
recorded). T he v en tra l m argin  was generally s tra ig h t and associated 
w ith  a p ro m in en t u m b o /lu n u le  swelling giving the shell a slightly 
beaked appearance.

b) Grand P iquan t, (P late 2, G ). Despite prolonged searching along
the ou ter and in n e r shores of the predom inantly  sandy Cap F erre t 
p en in su la r the  only m ussels found were those a t G rand P iq u an t which, 
p erh ap s qu ite  suprising ly , all proved to be qu ite typical edulis. They 
w ere elongate, sligh tly  angu lar w ith  very b lu n t um bones and ventra l 
m arg ins w hich w ere either stra igh t or slightly convex. All were heavily 
rayed.

c) P yla-sur-m er, (P late 3, C). This sam ple was collected from
the concrete and  wooden groins ju s t south of the m outh  of the Bassin. 
Here dense c lusters  of sm all m ussels of both types occurred b u t these 
proved m ore difficult to identify  th an  those from  the Bassin especially 
on ex ternal shell ch arac te rs  on w hich up to 40 per cent of the popula­
tion  w ould have been m isidentified. Edulis  shells w ere generally 
d a rk e r b lue and  the m ajo rity  were rayed. They w ere elongate, 
rounded  o r sligh tly  angu lar w ith  s traigh t or convex ven tra l m argins 
and  ra th e r  b lu n t um bones. Galloprovincialis shells w ere here pale in 
colour — u sually  greyish-blue—  although some were slightly  yellowy- 
orange like those a t A rcachon. A few were tinged w ith  violet b u t the 
m a jo rity  lacked rays. A part from  these colour differences and perhaps 
a tendency  tow ards a slightly  m ore pointed an terio r end associated 
w ith  an  u m b o /lu n u le  swelling these m ussels were otherw ise very 
s im ilar to edulis in th e ir  external appearances.

In  add ition  to the  collections m ade during  the course of th is 
investigation  tw o fu r th e r  sam ples from  the Bassin region had  p re­
viously been supplied  by the D irector of the A rcachon laboratory. 
A lthough the  exact location of these m ussels w ith in  the Bassin is not 
know n, a b rief descrip tion  of them  will be included for the sake 
of com pleteness.

d) Sam ple  1, (P late 2, E ). It is believed th is sam ple of gallo­
provincialis  was tak en  sub litto ra lly  from  the buoys m ark in g  the access 
channels to  A rcachon harbour. These m ussels were large (up to  7 cm 
in leng th) ra th e r  elongate w ith  very brittle , apparen tly  fast-grow ing 
shells. T he m a jo rity  w ere either rounded or slightly  an g u lar w hilst 
the v en tra l m arg ins varied  from  stra ig h t to m arked ly  convex. The 
an te rio r end w as no t especially pointed but there  was often  a p ron o u n ­
ced u m b o /lu n u le  sw elling present. The shells w ere yellow ish in

s
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colour, frequen tly  tinged w ith  purp le b u t rays w ere generally  absent. 
The hinge p late  and adductor scar ra tio s of these m ussels w ere 
am ongst the low est recorded.

e) Sam ple  2, (Plate 2, D ). In  view of th e ir  rem ark ab le  s im ilarity
to the m ussels from  A rcachon Pier, ap a rt from  th e ir  larger size, it 
seems quite probable th a t these anim als w ere collected from  a sim ilar 
locality w ith in  the Bassin (possibly from  low er down the  shore or 
su b litto ra lly ). The two types were very  d istinc tive  and  provided no 
problem s of identification. M. edulis varied  from  ligh t to d a rk  blue 
in colour w ith  deeper blue rays. T hey w ere elongate, rounded  or 
slightly  ang u lar w ith a stra igh t or convex ven tra l m arg in  sloping 
upw ards to a very b lun t an terio r end. By co n tra s t galloprouincialis 
had  higher, f la tte r alm ost trian g u lar shaped shells. T he m a jo rity  w ere 
m arked ly  ang u lar bu t a few were rounded  and  closely resem bled 
those previously described by H epper (1957). T he shells w ere 
brow nish-orange tinged w ith  violet, and  w hilst the v en tra l m arg ins of 
some w ere straigh t, ap a rt from  the p ro m in en t u m b o /lu n u le  sw elling, 
the m ajo rity  exhibited some form  of beaking  associated  w ith  the  very 
pointed dow nturned  um bones.

4. Capbreton.

a) The Harbour, (P late 3, B). Dense c luste rs  of ra th e r sm all
m ussels were found attached  to the sup p o rtin g  s tru c tu re s  of th e  je tty  
at the en trance to Capbreton harbour. T hese show ed considerable 
varia tion  in th e ir external shell ch arac te rs  and , as show n in T able 3, 
m any m isidentifications would have been m ade on these ch a rac te rs  
alone. The m ajo rity  of galloprouincialis shells w ere of a s im ilar colour 
to those at Arcachon w hereas edulis w ere p red o m in an tly  d ark  blue. 
A lthough there  were no m arked differences betw een the  two types in  
ex ternal form  m any of the galloprouincialis w ere som ew hat m ore 
pointed and either had a p rom inen t u m b o /lu n u le  sw elling or showed 
some traces of beaking, though the  la tte r  w as no t alw ays easy to 
d istingu ish  from  the overall ven tra l in cu rv a tu re  of som e edulis.

b) Groins, (P late 3, D ). R unning across the  p red o m in an tly  sandy
beach were a series of w ooden/concrete gro ins w hich supported  dense 
c lusters of m ussels. Both types w ere p resen t and  th e  m ain  obvious 
ex ternal difference between them  w as again  the  co loura tion  of the  
shells and the relative absence of rays in  galloprouincialis . In  th e ir  
general shell shape the two w ere rem ark ab ly  sim ilar and  although  
galloprouincialis was here not p a rticu la rly  poin ted  a t the  an te rio r end 
there  was often a fairly  pronounced u m b o /lu n u le  sw elling w hich w as 
not usually  in  evidence in  edulis. T hese shells, like those from  th e  
harbour, were ra th e r elongate, rounded  or sligh tly  an g u la r dorsally

P i . ' t e  3

M ytilus  from  the A tlantic (A-D) and M editerranean (E -I) coasts of France.
A - Arcachon Pier: 1-4, e d u l is ; 5-8, galloprouincialis .  B - Capbreton H arbour: 

1-6, galloprouincialis;  7-13, edulis .  C - Pyla-sur-M er : 1-4, ga l loprouinc ia l is ;  5-8, 
edulis .  D - Capbreton groins : 1-4, galloprouincia l is;  5 and 6, edulis.  E, F, G - 
M. galloprouincialis  from Banyuls-sur-M er. E - Sem i-exposed shore. F - Buoy  
Chains. G - Jetty. H - M. galloprouincialis  from  M artigucs. I - Séte : 1-6, ga l lo ­
prouincialis ;  7 and 8, edulis.
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and w ith  a v en tra l m argin  w hich in the m ajo rity  was stra ig h t or 
som ew hat convex.

c) A tla n tic  B each . In  addition to the m ussels from  C apbreton a
fu r th e r  sam ple w as collected from  A tlantic Beach a few kilom eters 
fu r th e r  south . A part from  th e ir larger size, these m ussels were very 
sim ilar to those from  Capbreton.

C) The M editerranean  coast.

2. Banyuls-sur-Mer.

a) Sem i-exposed  open rock, (Plate 3, E.) T his sam ple was
collected from  a sm all semi-exposed reef im m ediately  to the south 
of B anyuls. I t w ould be im possible to a ttem pt to describe the enor­
m ous v aria tio n  in  the  external shell m orphology of these m ussels since 
p rac tica lly  every conceivable shape was found even in  m ussels from  
the  sam e p a r t of the reef. The dorsal shell m arg in  varied  from  
som e th a t w ere d istinc tly  rounded through m any th a t w ere slightly  
an g u la r to o thers w hich were m arkedly  angular. The ven tra l m argin 
show ed a sim ilar degree of varia tion  and a lthough the  m ajo rity  were 
stra ig h t, som e w ere slightly  convex and o thers d istinctly  beaked or 
incurved. T he an te rio r end in m ost individuals was pointed  and 
d o w ntu rned  b u t som e had the um bo/lunule swelling and a few were 
quite  b lun t. None w ere rayed and m ost had deeep violet coloured 
shells, b u t as in  m any  of the M editerranean m ussels the fla t, ven tra l 
p a r t of the  shell w as often light brown. Even a fte r considerable 
search ing  no typical edulis were found but a few (4 per cen t of this 
sam ple) w ere ten ta tively  identified as such in  view of th e ir light 
coloured m antles, shell shape and hinge plate  charac teristics . In 
add ition  to the v aria tio n  in shell m orphology a s trik ing  fea tu re  of 
m ussels from  th is  site was the variability  in m antle  edge colour, on 
w hich ch a rac te r alone up to 60 per cent of the population  w ould p ro ­
bably have been incorrectly  identified. Many of these m ussels were 
qu ite  large and had  badly  eroded shells often covered w ith  encrusting  
o rganism s. Some indiv iduals gave the appearance of being quite, if
not exceedingly old.

b) B anyu ls Bay  (Buoy ch a in ), (Plate 3, F ). These constan tly
subm erged, ap p a ren tly  fast-grow ing m ussels were all finally iden ti­
fied as galloprovincialis  a fte r a w eighted consideration  of all charac­
ters. T he shells w ere here basically of tw o types. A few of the 
sm aller m ussels (3 cm in length) were ra th e r edulis-Yike in shape 
being sligh tly  an g u la r w ith  ventra l m argins vary ing  from  slightly  to 
exceedingly convex, and  having ra th e r bulbous um bones. The larger 
m ussels w ere again  fa irly  un ifo rm  in th e ir shape b u t had  m uch

P l a t e  4
M. ga lloprovinc ia l is  from  the M editerranean coast.

A, B, C - respectively  from  the im m ediate sublittoral, in tertida l and sublittoral 
reef regions of Les C alanques (M arseille). D and E - from  the in tertida l and 
su b litto ra l regions of l ie  R iou respectively. F - Ile Friou. G and H - respectively  
from  th e  bu oy  chains and m ooring ropes in M arseille’s Old Harbour. I - Black  
Sea (A m asya, T urkey). J - V illefranche-sur-M er. K - N aples.

Scales throughou t  sh o w  cm.
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higher, f la tte r shells which were d istinctly  an g u la r and  ra th e r  beaked. 
M any appeared to have encountered a m ark ed  change in  th e ir g row th  
p a tte rn s  w hen m easuring about 1.5-2 cm in  length. T he shells w ere 
again of a deep violet colour becom ing d istinc tly  b row n along th e  
fla tter ven tra l region.

c) B anyu ls Bay (Je tty ), (P late 3, G). T h is sam ple w as collected
from  the end of the je tty  in fron t of the M arine S ta tion  w here dense 
c lusters of sm all m ussels were found carpeting  th e  rocks. A lthough 
a few w ere superficially edulis-like in  th e ir  shell p ro p o rtio n s  the 
m ajo rity  were ra th e r pointed and had  e ith er a slight u m b o /lu n u le  
swelling or showed some signs of beaking. Again all w ere finally  
identified as galloprovincialis.

2. Séte (P late 3, I) . Here large m ussels w ere ob tained  from  the
com m ercial beds of the “étangs” . C onsiderable d ifficulties w ere 
experienced in  identifying these m ussels as Table 3 indicates. M any 
w ould have been regarded as edulis on shell ch a rac te rs  b u t o thers w ere 
m ore pointed  often w ith a quite p ronounced  u m b o /lu n u le  sw elling. 
The la tte r were not d issim ilar to those g allop rovincialis  orig inally  
sent from  A rcachon (sample 1) apart from  th e ir colour w hich in  these 
m ussels was predom inantly  deep purple-violet except fo r the  v en tra l 
region w hich was light brown. Some of the  m ussels in  th is  sam ple, 
however, had m uch b lun ter um bones, w ere b row ner in  colour and 
frequen tly  heavily rayed. Table 3 shows th a t in  th is  sam ple 18 per 
cent w ere finally regarded as edulis, b u t these w ere found only a fte r 
exam ining a m uch larger sample. In  a pu re ly  random  sam ple these 
edulis types w ould account for no m ore th an  5 per cen t of the  Séte 
population. A lthough finaly identified as edulis  it is perh ap s w o rth  
noting  th a t the m ean adductor scar and  hinge p late  ra tio s of these 
m ussels w ere the lowest on record for ed u lis .

3. Martigues (Plate 3, H ). This sam ple w as collected from  the
canal leading in to  M artigues h arb o u r w here dense c luste rs  of sm all, 
fast-grow ing m ussels were found covering th e  wooden m ooring stakes. 
T heir shells w ere deep violet in  colour ap a rt from  the  b row nish  v en tra l 
region and ray ing  was not generally in  evidence. O n ex ternal appea­
rances m any would have been regarded as edulis  hav ing  elongate, 
rounded or slightly angu lar shells and s tra ig h t or convex v en tra l 
m argins. O thers, however, had the u m b o /lu n u le  sw elling ch a rac te ­
ristic  of m any galloprovincialis and in  som e cases th is  was qu ite  
pronounced. A lthough 8 per cent w ere finally regarded  as edulis th is  
figure is again probably som ew hat h igh  since, as at Séte and  B anyuls, 
exhaustive searches were m ade for typ ical edulis types.

4. Marseille. Several sites were sam pled in  the  im m ediate  v icin ity
of M arseille and although there was considerab le v aria tio n  in  these 
m ussels, in  the  final analysis it was concluded th a t M. edulis  w as 
absent from  th is part of the M editerranean.

a) Les Calanques. T hree fa irly  d is tin c t h ab ita ts  w ere sam pled
in these creeks in  front of the M arine S tation .

1) In te r tid a l, (Plate 4, B). In  the  re stric ted  in te rtid a l region
m ussels of up to 4 cm in length w ere no t uncom m on. T hese w ere
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relatively  un ifo rm  in shape w ith  ra ther angu lar shells and stra igh t 
v en tra l m arg ins. T he an terio r end was distinctly  pointed  and usually  
associated e ither w ith  a d istinct um bo/lunu le  swelling or some form  
of beaking  especially  ju s t behind the um bones. These m ussels gene­
ra lly  lacked rays and  w ere deep violet in colour w ith  noticeably brow n 
ven tra l m arg ins.

2) Im m ed ia te  sub littora l, (P late 4, A ). This sam ple was taken
from  th e  shallow  sub litto ra l region of the creek and consisted of large 
fast-grow ing m ussels w ith  very brittle  shells. They w ere ra th e r 
angu lar, and although  the ven tra l m argins varied  from  stra ig h t to 
exceedingly convex, the  um bones were, nevertheless, quite pointed. 
B eaking, how ever, w as not generally in evidence. In  shell colour and 
absence of rays they  w ere sim ilar to the previous sam ple.

3) Sub litto ra l ree f, (P late 4, C). A final sam ple from  th is locality
was collected from  the  seaw ard side of a subm erged reef off the 
en tran ce  to the  creeks. The m ajo rity  of these m ussels w ere d istinctly  
an g u la r w ith  s tra ig h t ventra l m argins associated w ith  a m arked  
dow nw ard  p ro jec ting  um bo /lunu le  swelling. O thers had  ra th e r b lun t 
um bones and  in  shell shape m ight have been regarded as edulis, b u t 
in  co lour and absence of rays were typically galloprovincialis. Many 
w ere rem ark ab ly  sim ilar to m ussels from  Naples w hich I had  p re­
viously exam ined.

b) lie  R iou :
1) In te r tid a l, (P late  4, D ). This sam ple came from  the relatively

exposed end of the  island  where barnacles extented as m uch as 6-8 
feet above low w ater. Here m ussels varied considerably in  th e ir shell 
shape (and age ?) and w hilst the um bones in a few instances were 
b lun t, in  the m a jo rity  they were pointed and associated w ith  some form  
of beak ing  or v en tra l incu rvatu re . A strik ing  featu re  of these anim als 
was the g rea t v ariab ility  in m antle  colour from  some th a t w ere dark  
brow n, th ro u g h  m any  in term ediate  shades, to o thers w hich w ere dis­
tin c tly  deep purple-vio let.

2) S u b litto ra l, (P late 4, E ). Many of these m ussels were very dis­
to rted  and badly  eroded, often covered w ith  encrusting  organism s. 
T here w as again considerable varia tion  in shell shape and on th is 
ch a rac te r alone several would unquestionably  have been regarded as 
edu lis . The m ajo rity , however, had  ra ther pointed  um bones and ven­
tra l m arg ins th a t w ere either s tra igh t or slightly  beaked, b u t a few 
(probably very old ind iv iduals) w ere extrem ely pointed and incurved.

c) lie  F riou , (P late  4, F ) . Like Riou th is  is a relatively  sm all
exposed offshore is land  several kilom eters from  M arseille. Most of 
the m ussels here w ere ra th e r angu lar w ith  a s tra ig h t or slightly  beaked 
v en tra l m arg in  associated  w ith  ra th e r pointed dow nturned  um bones. 
Even so, qu ite  a nu m b er would have been m isidentified solely on shell 
ch a rac te rs . A lthough the colour of these shells w as p redom inan tly  
d a rk  blue tinged w ith  purple, a few (c. 5 per cent) w ere yellow y-orange 
especially  a round  th e  posterio r m argin.

d) M arseille’s O ld H arbour. Two sam ples w ere collected from
th is region, one from  an  old m ooring rope w ith in  the harbour, and 
an o th er from  the  anchorage chains of a large buoy outside the h arb o u r 
en trance.



374 /?. SEED

1) M ooring ropes, (P late 4, H ) . T he m ost d istinctive fea tu re
of these fa irly  sm all m ussels growing ind iv idually  along th e  length  
of the  rope was their very high, trian g u la r shaped shells (m ean len g th / 
height, 1.56) and w hilst some of them  m igh t have been regarded  as 
edulis on ex ternal characters, all o ther ch a rac te rs  w ere typ ically  gallo- 
provincialis .

2) Buoy chain, (Plate 4, G). U nlike the previous sam ple these
m ussels were very densely packed and th e ir shells w ere m ore elongate 
(m ean leng th /heigh t, 1.89). Some of them  m easured  over 4 cm and  
th e ir very th in  b rittle  shells suggested rap id  grow th. In  th e ir  appea­
rance m any strongly resem bled the m ussels from  M artigues. T h eir 
ven tra l m arg in  varied from  stra igh t to qu ite  m arked ly  convex, sloping 
upw ards to a ra th e r bulbous um bo /lu n u le  sw elling. None w ere rayed, 
and although a few (2 per cent) were b row nish-orange in colour the  
m ajo rity  were purple-violet w ith  brow n v en tra l m arg ins.

5. Villefranche-sur-Mer (Plate 4, J ) .  Some of these m ussels w ere
d istinctly  edulis-like in shape bu t o thers showed a strik in g  resem blance 
to m any of the g alio provincialis illu s tra ted  by L ist (1902) and  to the  
Naples m ussels which I had  previously exam ined. T hey had  ang u lar 
shells w ith  s tra igh t or slightly convex ven tra l m arg ins associated 
w ith  a d istinc t um bo/lunu le swelling. N either beaking  n o r v en tra l 
incu rv a tu re  was in evidence, and w hilst 15 per cen t w ere rayed these 
w ere exceedingly faint.

DISCUSSION

From  the foregoing account and from  P la tes 1-4, it is evident th a t  
both  M. edulis and M. g alio provincialis from  the  F ren ch  coasts exhibit 
considerable varia tion  in external shell m orphology. Of the  two, 
g alio provincialis seems to be slightly the  m ore variab le , b u t w ith o u t 
detailed in fo rm ation  concerning the grow th  ra tes  and env ironm enta l 
conditions in the  various localities it is im possible to know  w ith  
ce rta in ty  to w hat these varia tions are due. It seem s probable, how ever, 
th a t they are related, a t least in part, to the  age of the an im als and the 
local conditions under w hich they are grow n as show n for M. edulis  
on the  n o rth  east coasts of England (Seed, 1968). Table 3 ind icates 
th a t over 30 per cent of all the m ussels exam ined d u ring  th is  investi­
gation  w ould have been m isidentified on ex ternal ch a rac te rs  alone. 
S im ilar problem s of identification w ere prev iously  encountered  in 
m ussels from  south west England (Lewis and  Seed, 1969).

In  densely crowded situations m ussels tend  to be elongate w h ilst 
those grow ing individually  or in less dense conditions w ere u sua lly  
h igher and m ore angular. Mussels from  th e  h igher shore levels, espe­
cially on exposed shores, ap a rt from  being generally  sm aller, can in  the 
absence of m ajo r predators, live m uch longer. C onsequently  m any  of 
these anim als show features associated w ith  old age, i.e. they  are w ider 
ra th e r th an  high, have overall ven tra l in cu rv a tu re  and  poin ted  d iver­
gent um bones, and are often badly eroded. In  such h ab ita ts  iden ­



VA RIATIONS IN MYTILUS 375

tification on ex ternal shell characters becomes even m ore difficult. 
T he range of h ab ita ts  in  the relatively atidal M editerranean  w as m ore 
lim ited, and although  there was still considerable varia tion  in shell 
shape, it is p erh ap s significant th a t basically sim ilar m orphological 
types recu rred  in  m any  localities (e.g. P late 3, H and  I ; P la te  4, C, 
G and  J ) . These m ussels also showed strik ing  sim ilarities to those 
prev iously  exam ined from  Naples and the  B lack Sea (P late 4, K 
and  I) .

P erh ap s the m ost consistently  recurring  ex ternal m orphological 
fea tu re  w as the  m ore pointed an terio r end in  galloprovincialis. This 
was usually  associated  either w ith  some form  of beaking of the ven tra l 
m arg in  or, especially  in M editerranean m ussels, w ith  a p rom inen t 
u m b o /lu n u le  swelling. In con trast, the m ajo rity  of edulis w ere ra th e r 
b lu n t w ith  rela tively  s tra ig h t or convex ven tra l m arg ins, b u t m any of 
the  o lder an im als w ere m ore pointed and d istinc tly  incurved (e.g. 
P la te  1, E l ,  G 3, H 9-12 ; P la te  3, B 10 and  12). Som etim es, such 
fo rm s could be difficult to separate from  galloprovincialis.

T able 1 shows th a t  in any one locality galloprovincialis had  some­
w hat h ig h er shells th an  edulis as indicated by th e ir lower len g th / 
heigh t ra tios. These values, however, varied considerably from  one 
sam ple to ano ther, w ith  ranges of 1.82-2.15 for edulis  and 1.56-2.10 
fo r galloprovincialis. Even greater varia tion  occurred am ongst ind i­
vidual an im als w ith  values for galloprovincialis ranging  from  1.4-2.4.

Shell colour in  both  was subject to considerable individual v aria ­
tion  b u t the  m a jo rity  of galloprovincialis w ere d istinctly  m ore violet 
th an  the d a rk e r b lue edulis. Many of the galloprovincialis , especially 
from  the  A tlan tic  coast, were predom inantly  greyish-blue tinged w ith 
yellow -orange and  becom ing alm ost w hite around  the posterio r shell 
m arg in . In  ce rta in  localities these colour differences often proved 
to  be the  only ex ternal m eans of identification (e.g. P la te  3, D ). The 
presence of long itud inal rays in  edulis and th e ir absence in  gallopro­
vincialis  (a fea tu re  also noted by Lubet (1959) gave an  in itia l identifi­
cation  w hich proved to be correct for about 90 p. cent of the m ussels.

P rev ious lite ra tu re , especially the illu stra tio n s of L ist (1902) 
and B ucquoy, B autzenberg  and Dolfus (1887) also clearly  indicates 
considerab le v a ria tio n  in  external m orphology of M. galloprovincialis. 
B ucquoy et al. fu r th e r  com m ent upon the difficulties in  separating  
the tw o species on ex ternal charac ters alone, « ... il existe des form es 
étro ites et allongées du M. galloprovincialis qui se rapp rochen t du 
M. edulis  et des form es courtes et larges du M. edulis q u ’il est difficile 
de d istin g u er du M. galloprovincialis ». B autzenberg (1897) also com­
m ents upon  the v ariab ility  in M. edulis according to the  conditions in 
w hich the  an im als are grown, and describes M. galloprovincialis  as 
« ... une form e p lus large et p lus triangu laire  que le M. edulis. Sa 
co lo ration  d ’un  n o ir p lus pu r et m oins b leuâtre  ne représen te  pas de 
rayons com m e celle de la m oule com m une ». Ricci (1957) considers 
th a t the  m a jo r difference between galloprovincialis from  T unis and 
edulis  (from  G erm any?) w as in  the len g th /h e ig h t ra tios of th e ir shells.

A sam ple of m ussels from  Naples exam ined by the  au th o r and 
illu s tra ted  in  P la te  4, K showed rem arkable sim ilarities in  shell 
m orphology to m ussels illu stra ted  by List (1902)— they  w ere quite 
h igh and  ra th e r  an g u la r w ith  stra igh t ventra l m argins and m arked
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u m b o /lu n u lc  swellings. F u rth er sam ples from  the M editerranean  
and Black Sea coasts of T urkey (P late 4, I) w ere basically  sim ilar 
ap a rt from  being som ewhat m ore elongate (1).

As in m ussels from south-w est E ngland , the  size of th e  an te rio r 
adducto r scar and hinge plate ratios generally  proved to be reliable 
taxonom ic characters, values for galloprovincialis (p a rticu larly  those 
from  the M editerranean) being consisten tly  lower th an  those for 
edulis. W hilst considerable varia tion  in the  m ean  adduc to r scar 
ra tios occurred from  one locality to ano ther, Table 1 shows th a t there  
was very little  overlap in the m ean values for edulis and  galloprovin­
cialis, 80-124 and 41-87 respectively. F igure  3 illu s tra te s  the  fre ­
quency d istribu tions of values for the ra tio  scar len g th /sh e ll length  
(X 1,000) at m ost of the sites visited. T he first th ree  h istog ram s 
re la te  to populations in south-w est E ngland— W estw ard  Ho! and New­
quay H arbour, where populations consisted  en tire ly  of edulis and 
galloprovincialis respectively and P adstow  w here bo th  species occur 
in  approxim ately  equal num bers. At the  la tte r  locality  the frequency  
d istribu tion  is d istinctly  bim odal as it  is fo r th e  m a jo rity  of sta tions 
on the F rench  coasts where both species occur together. However, 
in the regions around Concarneau and  Les Sables-d’O lonne (Fig. 3, 
8-9) th ere  is considerable overlap in  the  values, and d is trib u tio n s 
are no t as m arkedly  bimodal. W hilst th is  could possibly reflect some 
local breakdow n in the values of the ad d u c to r scar as a taxonom ic 
ch a rac te r it could be due to a h igher incidence of hyb rid  form s since 
o ther charac te rs  too were here generally  m uch  less reliable th an
elsew here (Table 3). In th is respect it w ould be in te re stin g  to know n 
the breeding pa tte rns of the two m ussels in  th is  p a rtic u la r  region 
since at A rcachon to the south, and at P adstow  in south-w est E ngland , 
bo th  localities w here these m ussels are m orphologically  d istinc t, the 
reproductive cycles are know n to be d ifferen t (Seed, 1971). The 
possible preclusion of cross fe rtilisa tion  in these localities could 
perhaps resu lt in the two populations rem ain ing  re la tively  genetically  
isolated, bu t if in the Concarneau - Les Sables regions th ere  was 
considerable overlap in the spaw ning periods, th en  one m igh t expect 
to find a h igher incidence of in term ed iate  form s.

In all the M editerranean sam ples, d is trib u tio n  of scar ra tio s w ere 
unim odal except at Séte and M artigues (Fig. 3, 14-15) w here the  p re ­
sence of a few edulis types gave these g raphs a d is tin c t skew. T he 
s ituation  at Séte, however, was ra th e r pecu lia r since an im als w ere 
grow n com m ercially and considerable re lay ing  of an im als took place 
(even apparen tly  from  the A tlantic coast). C ertainly, som e difficulties 
of identification were encountered in these regions and  also in  the 
sam ple from  outside M arseille h a rb o u r as ind icated  in  T able 3. T he 
m ean scar ra tio  of 87 for the M artigues sam ple w as the  h ighest 
recorded for galloprovincialis and w as m uch h igher th an  in  any of 
the o ther M editerranean sam ples.

The sm aller size of the an terio r ad d u c to r scar in  M. galloprovin­
cialis has been noted by previous au th o rs  (e.g. B arso tti and  Meluzzi, 
1968; List, 1902) and Soot-Ryen (1955) com m ents upon  th e  h igher, 
fla tte r form s w ith  sm all adductor scars nam ed M . galloprovincialis

(1) Since th is  work w as carried out, I have a lso  found m u sse ls sim ilar  in  
shape to those at Naples in sam ples from  North Africa.



V ARIATIONS IN  MYTILUS 379

in  the  M editerranean  and M. edulis diegensis Coe in  California. A 
sam ple of the la tte r  exam ined by the au th o r showed rem arkable 
sim ilarities  to M editerranean  galloprovincialis, not only in  th e ir sm all 
adduc to r scars b u t also in  their hinge plates and absence of longitu­
dinal rays, and  in  th e ir  general shell shape (a m arked  u m b o /lu n u le  
swelling, s tra ig h t ven tra l m argin and ra th e r high angu lar shells). 
Possibly the  sm aller hinge plates and adductor scars in  galloprovin- 
cialis m ay have arisen  in relation to the less w ave-swept conditions 
of the  M editerranean , and in th is respect the relative restric tion  of 
M. edulis diegensis to bays and inlets (Coe, 1946) is perhaps signi­
ficant.

U nlike the  adduc to r ratios, frequency d istribu tions of the value 
hinge p la te  len g th /sh e ll length (X 1,000) w ere generally  unim odal 
(Fig. 4) and the  degree of overlap such th a t iden tity  of individual 
m ussels on size alone, w ithout any reference to the shape of the 
hinge plate , w ould be uncerta in  except w here the value was either 
very h igh  (ed u lis ) or very low (galloprovincialis). In  a few localities, 
how ever (A rcachon P ier, Pyla-sur-M er, Capbreton and Roscoff ) the 
differences betw een the two m ussels on th is ch arac te r were som ew hat 
m ore m ark ed  and  d istribu tions of hinge p late  ra tios w ere d istinctly  
skewed.

A lthough m an tle  edge colour varied from  alm ost w hite in some 
indiv iduals, th ro u g h  all shades of brown, reddish-brow n and purple 
to deep violet in  o thers, for the m ajority  of m ussels th is proved to be 
generally  a reliable taxonom ic character. Table 3 shows th a t only 
about 15 per cent of all m ussels examined would have been m isiden- 
tified on m an tle  colour alone. The d istribu tion  of these « m isidenti- 
fications » is, how ever, ra th e r interesting . In the C oncarneau-Les 
Sables region betw een 20-45 per cent of the population  w ould have 
been m isidentified on th is character, supporting the  conten tion  th a t 
p erh ap s here considerable hybrid isation  and  in term ing ling  of cha­
rac ters  occurs, b u t no satisfactory  explanation can be given for the 
ap p a ren t b reakdow n in the value of this ch a rac te r in  sam ples from  
B anyuls, Séte and  Riou w here over 60 per cent of the population  
m ight have been incorrectly  identified.

In  m ost localities in the M editerranean w here sam ples were 
taken , only galloprovincialis was present. M. edulis w as recorded 
in  sam ples from  B anyuls, Séte and M artigues b u t m any of these 
showed a m ix tu re  of ch arac ters  and few could be regarded as typical 
edu lis . It should  also be stressed th a t extensive searches w ere in fact 
m ade for th is  species in the M editerranean and the sam ples in  w hich 
it is recorded canno t therefore be regarded as en tire ly  random . In 
none of the above th ree  sites did edulis account for m ore th an  5 per 
cent of the to ta l m ussel population.

M. galloprovincialis  was present along the whole of the A tlantic 
coast and  extended in to  the Channel as far as the Cotentin. W h ils t a 
few ind iv iduals w ere found on the w est shores of the C otentin none 
occurred  east of C herbourg despite prolonged searching. Between
Luc-sur-M er and W im ereux large num bers of m ussels w ere exam ined 
in  the field b u t no galloprovincialis were found. M. edulis  on the 
o th er h an d  w as ab u n d an t a t all stations along the Channel and  A tlantic
coasts bu t few positive identifications were m ade in the M editerranean.
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T he conclusions th a t can be d raw n from  th is  investigation  con­
cerning the d istribu tion  of these two m ussels on the  F rench  coasts 
generally  appear to be supported by prev ious rep o rts  th a t  exist on 
th is subject.
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H istogram s show ing the frequency d istr ibu tion s of v a lu es for the ratio  hinge p late  
len g th /sh e ll length  (X  1,000) in  M ytilus  from  the lo ca litie s  investigated . The 

dotted lin e  was obtained by using a standard sm ooth in g  technique.
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Bucquoy et al. (1887) found galloprovincialis th roughou t the 
M editerranean , A dria tic  and  Black Seas and  less abundan tly  along 
the  A tlan tic  coast. It w as also found at C herbourg b u t they  suggest
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th a t  it m ay have been in troduced th ere  on boats com ing from  the  
M editerranean. The d istribu tion  of edulis w as equally  extensive, 
occurring along all the oceanic coasts of Europe, b u t these au th o rs
are of the  opinion th a t its presence in  the  M editerranean  is perhaps 
doubtful.

B erner (1935) concludes th a t w hilst edulis occurs from  the  Arctic 
as fa r sou th  as Spain, galloprovincialis is p red o m in an tly  restric ted  to 
shores bordering  the M editerranean (including th e  A dria tic  and  Black 
Seas). He com m ents on the possible h a rm fu l influence of tides on 
galloprovincialis but believes th a t an o th er fac to r is p robab ly  involved 
(as yet u n k n o w n )—the sam e factor th a t p reven ts edulis  from  becom ­
ing “acclim atised” at M arseille.

According to Dodge (1952), edulis  is found on bo th  sides of the 
A tlantic from  Arctic w aters to G ibraltar and  N orth  C arolina, as well 
as on the w est coast of Am erica as fa r  sou th  as San Diego.

M olinier and P icard (1957) have recorded M. edulis in  th e  Medi­
te rran ean  only as fa r as M otril (east of G ibra lta r) b u t even here it 
was restric ted  to shaded overhangs and  cracks in  the  rock surface. 
M. edulis has, however, been recorded from  M arseille (M arion, 1883—  
quoted in  B erner) and M. galloprovincialis from  the  Schleswig- 
H olstein region of Germ any (List, 1902) b u t in  th e  ea rlier lite ra tu re  
there  appears to have been some confusion over M. galloprovincialis 
and  M. angulatus  and several au tho rities , includ ing  L ist, seem  to be 
of the opinion th a t these two form s are  synonym ous. M. angula tus  
is, however, perhaps best regarded as a d isto rted  form  of edulis as 
originally  suggested by L innaeus (1758). C ertainly, L am arck  (1819) 
m ust have been fully aw are of bo th  these form s w hen describing 
M. galloprovincialis. The record of th is  species in  the  Schleswig- 
H olstein is therefore perhaps ra th e r questionable. Dr. Z iegelm eier 
(pers. com m .) who has worked extensively on the  m acroben thos in 
the sou thern  North Sea has apparen tly  never found M. galloprovin­
cialis in th a t  region.

F ischer (1929) rem arks on the scarcity  of m ussels aro u n d  the 
C otentin (also noted during  th is investigation) b u t po in ts ou t th a t 
the m ussels to the east of the Cotentin a t G randcam p-les-B ains w ere 
edulis types w hereas those in the region of Saint-M alo and  G ranville 
appeared to be M. galloprovincialis. He regards edulis  as a p redom i­
nan tly  n o rth ern  form  whose d istribu tion  extends to the  Baie dTsigny 
(nr. G randcam p) bu t w hich is also found  fu r th e r  sou th  for exam ple 
at E snandes and Lisbon.

An in teresting  discussion of the probable phylogeny of M. edulis 
and M. galloprovincialis is given by B arso tti and  Meluzzi (1968).
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Summary

B oth M. edulis  and M. galloprovincia lis  on the coasts o f France show ed consi­
derable v a r ia b ility , esp ec ia lly  in shell shape, and on th is  character alone m any  
in d iv id u a ls w ou ld  undoubted ly  have been m isidentified. H owever, the m ajority  
of galloprov inc ia l is  could  generally  be identified by their som ew that m ore pointed
and dow nturned um bones, frequently associated w ith  som e form  of beaking or 
w ith  a prom inent u m b o /lu n u le  sw elling.

The dark colour of the m antle edge, absence of longitud in al rays on the  
sh ell and th e  sm a ll size o f the anterior adductor m uscle scar and hinge plates 
generally  proved to be m ore reliable taxonom ic characters than external shell 
m orphology.

M. galloprov inc ia l is  is the dom inant m ussel in  the M editerranean. It also  
extends a long  the len gth  o f the A tlantic coast of France and in to  the Channel as 
far as the C otentin. A few  ind ividuals were recorded on the w est coast of the  
C otentin but none w ere found east of Cherbourg. M. edulis  on the other hand, 
occurred at a ll the sta tio n s on the Channel and A tlantic coasts but very few  
p o sitiv e  identifications w ere m ade in the M editerranean.

A lthough both  M. ga lloprovincia lis  and the « P adstow  m ussel » from  south­
w est E ngland ex h ib it w ide variations, particularly in  their  sh ell m orphology, 
the strik ing sim ila r ity  betw een  anim als from  sim ilar environm ental conditions  
ind icates qu ite  co n clu sively  that these m ussels are synonym ous form s of M ytilus.

Resumen

M ytilu s  edulis  y  M. galloprovincia lis  de las costas de Francia son m uy  
variab les sobre todo en la  form a exterior de sus conchas y según este carácter 
hubiera sido im p osib le  identificar varios espécim enes. Las puntas anteriores 
(um bos) en M. ga l loprov inc ia lis  la s m ás veces son m ás agudas y  m ás encorvadas 
y  las conchas no tien en  rayas purpúreas longitud inales. La hu ella  de los m ús­
cu los anteriores aductores y  las conyunturas (h ingeplates) son tam bién m ás 
pequeñas en esta  especie y  la  región posterior del m anto (m antle) es m ás purpúrea  
que en M. edulis.

M. ga l loprovinc ia l is  es la  alm eja m ás abundante en el M editerráneo. Se 
h a lla  tam bién  en la  costa  del A tlántico y  en el canal de la Mancha hasta el 
C otentin. U nos espécim enes fueron coleccionados en la  costa  del oeste de Cotentin  
pero n ingunos al este de Cherbourg. Sin embargo M. edulis  se ha lla  en todos los 
s it io s  del canal de la  M ancha y de la  costa del A tlántico, pero en el Mediterráneo 
esta especie es m ás rara.

A unque M. ga l loprov inc ia lis  y  el « tipo Padstow » del sud-oeste de Inglaterra 
son m uy variab les sobre todo en cuanto a la  m orfología de la  concha, la  sem e­
janza  entre lo s  an im ales de am bientes sim ilares indica que estas a lm ejas son 
form as sin ón im as de M ytilus .
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