JMBAZ2 - Biodiversity Records
Published online

First reported occurrences of the marbled crab, Pachygrapsus marmoratus
(Crustacea: Brachyura: Grapsoidea) in southern coastal waters of the
British Isles
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The occurrence in British coastal waters of the marbled crab Pachygrapsus marmoratus is confirmed
for the first time. Features are given to enable this crab to be distinguished from native species. Its
spread along the French Atlantic coast and introduction into British waters is discussed.

The marbled crab Pachygrapsus marmoratus (J.C. Fabricius, 1787) inhabits the intertidal rocky
shores of southern Europe. It is reported from the Black Sea, the Mediterranean, the Moroccan
Atlantic, the Islands of Canary, Madeira and Azores and from the Atlantic coast of Portugal, Spain
and France (d’Udekem d’Acoz, 1999: 255 for details of distribution). It is semi-terrestrial and often
present at high densities in regions with high tidal amplitude but also on shores where tides are
almost absent, as in the Mediterranean. Despite its abundance the bionomics of shore communities
of this species have received detailed studies only recently (Flores & Paula, 2002; Cannicci et al.,
2002 and for references).

In its southern regions and where plentiful, P marmoratus is probably the most abundant intertidal
crab of rocky shores, although the recently introduced smaller far eastern Hemigrapsus takanoi Asakura
& Watanabe, 2005 [=Hemigrapsus penicillatus (de Haan, 1835) in part] is now found in increasing
numbers on Spanish, French, Belgian and Dutch coasts and there is an established population of the
related H. sanguineus (de Haan, 1835) in the harbour of Le Havre, Normandy (d’'Udekem d’Acoz &
Faasse, 2002), and the Netherlands (Faasse, 2004; Nijland & Faasse, 2005).

Although Poupin et al., (2005: 25) in their references cite
Ingle, (1980: 121) as reporting the marbled crab from the Bristol
Channel, this is an error as Ingle listed the Ushant region and that
related to the Finistére records. However, there are now two
confirmed records of P. marmoratus from the southern coastal
waters of the British Isles, one from Southampton Water and
one from the Teignmouth region. Although an interval of ten
years occurred between the first and second finding they are
of sufficient importance to allow this species to be added to
the British crab faunal list of non-native species (see Ingle, 1980,
1996; Clark, 1986).

Material examined

Carapace measurements are carapace breadth x length re-
spectively. Abbreviations used: Natural History Museum, Lon-
don = NHM; registration number = reg.

Female measuring 38.31%x34.99 mm., collected at Netley
(50°53'N 01°21'W), Southampton Water, Hampshire, by Lee
Marshfield, 16 July 1996, identified by Tim Clabon. The speci-
men (with its moult) was presented by the Portsmouth Sealife
Centre, (NHM reg. 1996: 1409). Male measuring 43.26x37.48
mm., found beneath a crab tile in intertidal low water mud with
patches of weed 100 m above Shaldon Bridge near Teignmouth,
north side of the River Teign estuary (50°32.4'N 03°30.5'W),
Devon. It was collected by Peter Full, |0 May 2003 and present-
ed (with its moult) by Douglas Herdson of the National Marine
Aquarium, Plymouth, (NHM reg. 2005: 2092; moult 2005: 41).

Species recognition

(Figure 1).Features for distinguishing Pachygrapsus marmoratus Figure 1. Pachygrapsus marmoratus male, Teign estuary (NHM 2005.2092);
from native crab species are given by Ingle (1980) and Moyse &  (a) dorsal view; (b) ventral view; photograph Harry Taylor, NHM Photo Unit.



2  RW.ingle and PE. Clark  Pachygrapsus marmoratus in the southern coastal waters of the British Isles

Smaldon (1990); they are summarized as follows:
(I) carapace quadrilateral and with conspicuous
transverse to obliquely placed carinae; (2) cara-
pace anterior margin with three well developed
teeth, including orbital tooth; (3) dorsal surface of
carapace and walking legs with fine variegations
of deep purple on whitish background to nearly
completely black with reduced whitish variega-
tions. There are intergrades of the two extreme Roscoff
colour patterns but on the French Atlantic coast
the nearly completely black colour is the most 9
frequent (Dr. d’'Udekem d’Acoz, personal commu-
nication); (4) claws (chelipeds) naked—without
setal mats (mittens) and males without a fleshy
protuberance at the base of the propodus.

50°N 7

St. Vaast-la-Hougue

Concarneau

French Atlantic coast

The earliest record of Pachygrapsus. marmoratus on
the northern French Atlantic coast is by H. Milne Ed-
wards (1837) who cited it as ‘Grapsus varius’ from -
Brittany as ‘trés commun sur les parties rocail-
leuses de cotes de la Bretage... . Its distribution on
this coast was reviewed by Crisp & Fischer-Piette
(1959) who concluded that the region of Con- -
carneau was probably about its normal northerly
sustainable limit. During recent years it has been re-
ported further northward in I Iroise region, but as
being somewhat rare (Le Duff, 1999). Southward -
of Concarneau Crisp & Fischer-Piette (1959) re-
corded the species from numerous localities. Dur-
ing 1955 they noted its varying abundance accord- |

ing to habitat, and of being particularly abundant Figure 2. Pachygrapsus marmoratus. Reported occurrences on the Atlantic coast of France

. . . and southern coast of England. @, = established fluctuating populations; O, = introduc-
at one Iocallty (La Palllce) and, durlng AugUSt 1956, tions by human agencies; (after Crisp & Fischer-Piette, 1959, figure 3 and literature records;
. . . . Y 8 P g
also in the Gironde region, at Pointe de Grave, where see text for details).

some thousands of specimens were reported cover-

ing surface walls of jetties and piers. However, these

southern populations seemed to have varied. During earlier years Prenant (1939) was not able to find
specimens in the Baie de Douarnenez during 1935-1936, but later during the 1950s it was noted by
Drach (loc. sit. in Crisp & Fischer-Piette, 1959) on rocks between Morgat and Les Tas de Pois (two
locations north of Concarneau) and he also found it particularly abundant at Le Pouldu (south of
Concarneau). It was again reported as abundant at two regions just south of Concarneau: at Pointe
de Raz in 1987 by Brummer (1989) and reasonably abundant at Le Cabellou in 2003 by Seifert &
Rathke, (2003).

It would seem therefore, that P. marmoratus continues to be quite common on parts of the south
coast of Brittany (Pierre Noél, 2006, personal communication). However, the northward distribu-
tion of presumed sustainable populations is less well documented and seems limited to not beyond
the ‘Iroise’ region of Finistere (Le Duff, 1999).

44°N ]

North Finistére records

Crisp & Fischer-Piette (1959) noted that large numbers of Pachygrapsus marmoratus had been
present at one period in North Finistére, particularly at Roscoff, and that there were also two
records from the north side of the Cotentin coast (Normandy). These northerly records are dis-
cussed below.

The earliest account of P. marmoratus in the North Finistére region seems that by Delage (1881)
who listed it as Grapsus varius...‘sur le sommet des rochers de Tiaoson’ (a location just north of
Roscoff). Pruvot (1897) also cited this locality and Schlegel (1912) noted a specimen from there but
in the collections of the Roscoff Laboratory. He suggested that crabs were occasionally brought to
Roscoff from southern regions by boats fishing for spiny lobsters on the coasts of Morocco and
Portugal. Later Prenant (1929) inferred that the crab had not become generally known in the Ro-
scoff region until about 1914 and then only from*...exemplaires isolés...” and (citing Schlegel, [912)
as possibly imported by lobster fishermen. He also pointed out that the crab was captured for use
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in physiological experiments at the Roscoff laboratory. From 1921 to 1928 Prenant (1929) noted
the progressive extension north-eastward of the species at various localities all near Roscoff,and as
far north-east as Locquirec. However, the mapped distribution of P. marmoratus given by Noél (1993,
p-79) shows a record that is much further east than Locquirec and appears to be in the St Malo
region. Details of this report have not been confirmed.Also the occurrence at St-Vaast-la-Hougue (Nor-
mandy) mentioned below is not included on his map.In 1927 at one location (Lédanet) Prenant noted that
crabs were so abundant that they extended into the Fucus zone, probably occurring with Carcinus maenas
and were seen running on the sand around the rocks, but that by 1928 they seemed less plentiful.

By about the 1930s the species had all but disappeared from the North Finistére region. Only
one specimen was found at Trémazan in 1933 by Fischer-Piette (Crisp & Fisher-Piette, [959).As far
as we are aware the crab has never been reported in recent years as far north as this location and
not beyond the ‘Iroise’ region of Finistére.

Normandy Records

There are two published occurrences of Pachygrapsus marmoratus from the north Cotentin coast,
Normandy, and both are probably introductions by human intervention. The earliest, by Anthony
(1909), pertains to a specimen cited as ‘Grapsus marmoratus’ collected at Saint-Vaast-la-Hougue. Fau-
vel (1929) however, stated that this specimen had been collected from an oyster bed where a vessel
had discharged its catch of young oysters originating from a region south of Brittany and suggested
that it had been imported. Many years later, in 1991, a single specimen was again reported from a
locality near to Saint-Vaast-la-Hougue (I'lle de Tatihou) and collected in March of that year (Vincent
& Le Granche, 1996). No additional crabs were found despite further searching by these authors
throughout the following months in both localities. Unfortunately this specimen is no longer extant.
Poupin et al. (2005) did not rule out the possibility that this may have been a specimen of the non-
native Hemigrapsus sanguineus several of which were found at Saint-Vaast-la-Hougue by Pierre Noél
in 2004 who did not find there any specimens of P. marmoratus.

Remarks

Crisp & Fischer Piette (1959) suggested that Concarneau or just beyond forms ‘la frontiére nor-
male de I'espece’. However, northward of that region, P marmoratus seems able to maintain popula-
tions as far north as the ‘Iroise’ region of mid-Finistere (Le Duff, 1999), although perhaps in smaller
and greater fluctuating numbers than those noted in southern regions of Brittany. This northerly
limit of penetration perhaps is maintained by a combination of ongoing circumstances, including
repeated introductions by human agencies, by discrete breeding communities enhanced by some
larval recruitment from the south in years when conditions are favourable, and also some limited
migration northward of juveniles and adults.

Some of these features may have favoured the establishment of the temporary large populations
that occurred in the Roscoff region (and just beyond) for about ten years during the previous cen-
tury but that later declined and were then reported as having totally disappeared.

This event could well have been realized by repeated introductions from the south via maritime
traffic. It is of interest that Prenant (1929) remarked on its use by the Roscoff Laboratory and there
may have been a reasonable demand for study specimens supplied by fishermen some of which
could have escaped or were locally discarded. Establishment would have been also enhanced if a
significant number of crabs were ovigerous females. Mouchet (1931), studying specimens at Roscoff,
noted the crabs were very large, very black and were nearly all females. It is probable that the
large populations attained over that period were sustained by local larval recruitment rather than
by any southern migrations. Crisp & Fischer-Piette (1959) questioned whether or not the region
from Concarneau to Locquirec was experiencing more ‘southerly’ conditions than normal during
the years when the crab was so abundant in North Finistere. Such conditions certainly would have
favoured larval recruitment and settlement. However, the larvae of P. marmoratus remains unre-
corded from the Channel region, (Martin, 2001) and temperatures below which the crab is unable
to breed have not been reported. As far as is known the species has not re-appeared in this most
northern part of Finistére and thus the ‘Iroise’ region seems at present its current northerly limit
(Le Duff, 1999).

Similar to other grapsids, P. marmoratus undergoes a brief development and grows quickly, often
reaching maturity in less than one year after development. Studies of populations on the Portuguese
coast revealed that ‘young-of-the-year’ juveniles recruited after the main settlement season in Sep-
tember—October were able to reproduce by May of the following year (Flores & Paula, 2002). This
important feature would contribute to an ability to become quickly established in favourable envi-
ronmental conditions. However, there are many inter-related factors affecting successful megalopal
settlement of P. marmoratus as noted by Flores et al. (2002).

JMBAZ2 - Biodiversity Records
Published online



4 RW.Ingle and PF. Clark  Pachygrapsus marmoratus in the southern coastal waters of the British Isles

This first reported sporadic occurrence of the marbled Crab on the southern Channel coast of the
British Isles would seem a further example of introduction by human agencies, perhaps by shipping traf-
fic (see Gollasch, 2002).The western warmer part of the Channel (Crisp & Southward, 1958) may be
favourable from time to time for temporarily sustaining sporadic introductions of these more southern
species as noted by Southward & Southward (1977, 1988) for the hermit crab Clibanarius erythropus.

At least six crab species have been introduced into the British Isles by human agencies (Ingle,
1980, 1996; Clark, 1986). As far as is known only two of these have become established here: the
dwarf crab Rhithropanopeus harrisii (Gould, 1841) an American Atlantic species (Eno et al,, 1997),and
the mitten crab Eriocheir sinensis (H. Milne Edwards, 1853), originating from the Far East (Clark et al.,
1998; Rainbow et.al., 2003). All were probably introduced by shipping traffic.

The authors wish to thank Tim Clabon, Portsmouth Sealife Centre and Douglas Herdson, the National
Marine Aquarium, Plymouth for presenting specimens of Pachygrapsus marmoratus to the Natural History
Museum, London. Harry Taylor took the photographs.We are also grateful to Jocelyne Martin, Département
Ecologie et Modeéles pour I'Halieutique Ifremer Centre de Nantes, and Dr Pierre Noél, Département Milieux
et Peuplements Aquatiques, Muséum National d’Histoire Naturelle, (Zoologie/Arthropodes,), Paris, for recent
information about P. marmoratus on the French Atlantic coast, also to José Paula, Laboratério Maritimo da Guia,
Cascais, Portugal for bionomic information on this species and Dr Cédric d’'Udekem d’Acoz for additional
information on colour patterns and comments on the first draft of this manuscript.
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