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will the crab Hemigrapsus penicillatus invade 
the coasts of Europe? 

Le crabe Hemigrapsus penicillatus envahira-t-il les cbtes 
europeennes ? 
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MSUME 
Un crustaci nouveau pour la faune europCentle et originaire du Pacifique Nord-Ouest; Hemi- 
grapsuspenicillatus, a C t C  observC pour la premiere fois en 1994 h La Rochelle (France). Ce crabe 
qui Cte11d rapidement son aire de distribution est prisent actuellement depuis Laredo, Espagne 
(43"25'N, 03"20'W) jusqu'a Fromentine, France (46"53'N, 02"09'W) dans les zones abritdes de 
la zone mCdiolittorale. I1 ese localernent abondant, avec une densitd atteignant 10 ?I 20 individus 
par metre carre. Sa zone d'origine coinporte des rdgions froides (nord du Japon, sud des cbtes de 
Russie) aussi bien que tropicales (Ta~wan, Hong-Kong), si bien qu'il va probablement coloniser 
en peu de temps la plupart des cates &Europe et d'Afrique du Nord. 

Mots cl6s : Crustacea, Decapoda, Brachyura. Grapsidae, crabe, Hemlgrapsus, golfe de 
Gascogne, esp&ce lntroduite 

ABSTRACT 
A crab previously unknown in the European fitma was discovered in La Rochelle (France) in 1994. 
This shore crab was ident$ed as Hemigrapsus peniciuatus, a North- West Pac$c species. I t  appears 
to begredding rapidly. I t  has now been detectedfiom Laredo, Spain (43 "25'N, 03 "2O'W to Fromen- 
tine, France (4G053'N, 02"OY'W) in sheltered areas of the mid-littoral zone. I t  is locally abundant, 
with a densiy of up to 10-20 individuab per square metre. In its native area, ia distribution ranges 
)om a cold (northern Japan, south ofthe Pac$c coat of Rznsia) to a tropical (Taiwan, Hong-Kong) 
habitat. Being tolcrant to both high and low temperatures (even at j~ezin~point) ,  it willprobnbly cob- 
niee most of the European and North-AJtdan coma within a short period of time. 

Key words: Crustacea, Decapoda, Brachyura, Grapsidae, crab, Hemigrapsus, Bay of Biscay, 
alien specles 

VERSION A B R ~ G ~ E  ballasts, aquaculture, aquariologie ...). En mars 1994, un spb 
cimen d'un Grapsidae nouveau pour la faune europdenne a 

De nombreuses espkces marines ont CtC iritroduites acciden- ttC decouvert en France B La Rochelle ; plusieurs ailtres spd- 
tellement en Europe ces dernikres dicennies suite a w  activi- cimens y ont Ctt observ6 en 1995 ; en 1996, ce crabe se trou- 
t& hu~naines (transport sur les coclues des bateaux ou dans les vait dans de no~nbreux endroits sur les cStes du golfe de 
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Gascogne. Cerre espkc introduite qui progresse trss rapide- 
rneilt s'est inlplantCe un peu partout et a colonist avec succb 
de nombreuscs localittis. Sa distribution actuelle s'Ccend sur 
environ 700 km dc c6tes entre Laredo (Espagne) et Frornen- 
tine (France). 
Ce crabe grisatre ou brunitre et de taille modeste a une cara- 
pace sub-quadrangulaire munie de trois dents anttrola- 
terales ; le mile p ~ ~ s e d e  un gros pinceau de soies A la base des 
doigts des pinces. L'ensemble des caractkres observts corres- 
  on dent exactement i Hemigrdpstls penicillatus (de I-Iaan, 
1835) originaire d'Extr&me-Orient Cette esptce est t r b  
commune B la cbte au Japon et elle se rencontre aussi sur les 
c6tes du Pacifique de Russie, dc Chine, de Talwan et de 
Hong-Kong. Elle ne semble pas avoir tit6 signalCe ailleurs 
dans le monde (2 I'exclusion d'un signdement ancien et peut- 
Ctre erron6 B Hawaii). Une esphce voisine, Ht-migrapszis san- 
gu ine~ ,  a Ctt introduite ces dernikres anndes sur la c6te adan- 
tique des. fitats-unis. Sur les cates atlantiques europtennes, 
H. penicihhu se rencontre principdement sous les pierces et 
parmi les coquilles d'huhres des zones abrittes de I'estran, au 

. m h e  niveau que le ctabe marbrt Pacbygrapsw marnoratus 
ou que les juvdniles du crabe vert Carcinus maenas. Dans cer- 
tains secteurs (zones sablovaseuses des estuaires et des ports), 
H. penin'liatw est particulitrernent abondant ; sa densitc! peut 
y atteindre 20 spkimens par m&tre card et il peut y &tre 40 B 
80 fois plus frtquent que C. maenas. Sur un premier lot 
de 570 sptcimens rtcolt&, la Iargeur cdphalothoracique 
(en mm) varie de G A 28 pour les mdes, de 5 i 21 pour Ies 
femelles et de 8 A 23 pour les femelles ovigtres. Le sex-ratio 
est 6quilibrC. La ponte est estivale et dtbute en mai. 
H.penicilkztusn'est pasle premier crabe a avoir CtC introduit en 
Europe, mais il est sans doute celui dent les populations sont 
les plus denses et qiu ss'ttend le plus rapidement (> 100 krnlan, 
a la fois vers le nord et vers le sud). Le premier crabe a avoir Ctt 
introduit en Europe est Rbitbmpunoprus harrisii, espkce prove- 
nant dcs cdtes adantiques d'AmCrique du Nord et observte 
pour la premiere fois en 1874 dans le Zuiderzee (Pays-Bas). 
Cette esptce qui vit en eau saudt re  ou presque douce se ren- 
contre i prtsent dans des localit& dispersies des Pays-Bas, de 
Belgique, de France, de mer Baltique, de mer Noire et d'Espa- 
gne. Le crabe bleu Callinectessapidusa t t t  signal6 plusieurs fois 
en Europe depuis 1900 mais il ne semble pas se reproduire sur 
les cdtes adantiques. Le crabe chinois, Eriocheir sinemis, a ttC 
observt pour la premikre fois en 19 12 en Allemagne puis a 
Ctendu considdrablement son aire. Tout comme pour R. bar- 
ririi, ses larves on t probablement CtC apportdes en Europe dans ' 

les ballasts des navires de commerce. E. sinensis a atteint la 
Mkditerrande en 1960 mais ne s'y est pas implantt. Potamon 
ibericum est une espke d'eau douce introduite il y a une tren- 
taine d'anntes dans le sud de la France, dans I'Hbault, oh 
I'esptce est maintenant bien acclimatde ; elle ne semble pas 
avoir colonist d'autres fleuves. Enfin, une mention sptciale 

doit &re faite B propos de deux crabes, le Grapsidae mtditerra- 
nten Bracbnotus sexdentatus et le Xanthidae de l'Atlantique 
Nord amkricain Dyrpanopeus sayi. Ces deux esptces ont tt6 
introduites dans les docks de Swansea (Royaume-Uni) il y a 
une q~arantaine d'anntes et s'y sont acclimattes grhce a w  
rejets d'eau chaude d'une centrale Clectrique. I1 a ttC suppose 
alors que D. sayi pourrait s'itendre B partir de lA dans des 
milieux favorables. B. sexdentatus semble avoir disparu aprts 
I'arret de la centrale mais D. sayi semble s'y &re maintenu au 
moins jusqu'en 1977. Cette dernikre espke a Cti introduite 
dernikrement dans la lagune de Venise (Italie) oh elle est deve- 
nue rapidement trks abondante. Nous avons rCcoltC rtcem- 
ment i La Rochelle un mae et une femelle de B. sexdentatus 
parmi des specimens de H. penicillacus. 
I1 est impossible de prtciser oh, quandet comment H.penicilla- 
tw est arrivt sur les cbtes europ&ennes, ni quel sera son impact 
sur les Ccosystkmes &tiers. L'introduction a pu se faire dans la 
zone qui se situe vers le centre de la distribution actueIle, par 
exemple dans les bassins de Marennes-Oldron ou d'Arcachon 
lors d'importations d'hdtres en provenance d'Asie, ou bien par 
le ballast de bateaux se rendant A Bordeaux ou A La Rochelle. 
On peut raisonnablement supposer que Ies premiers individus 
ont ttt introduits dans le dCbut des anntes 1990. La faune 
intertidale de La Rochelle et d'Arcachon est surveillte depuis 
des annCes et H.penici1la:cus n' y a pas t t t  observt avant 1994. 
Une prospection fine en zone intertidale a t t t  faite en septem- 
bre 1991 au Pays Basque et dans la baie d'hcachon sans que 
l'espke y soit trouvte, alors qu'elle y est abondante depuis 
1996, Des observations prdliminaires suggtrent que la niche 
tcologique d'H penicillatus interhe peu avec celle d'autres 
organismes marinssimilaires, bien que son habitat et probable- 
ment ses prdfdrences alimentaires soient proches de celles des 
juvdniles de C. maenas. H. penicillatus a colonisti principale- 
ment des biotopes A faible biodiversitt ; toutefois des effets 
ntgatik inattendus ne peuvent &re CcartCs difinitivement et il 
fiudrait ttudier en dttail I'impact de I'arrivCe de I'espbce sur les 
biodnoses. Ce crabe est resistant A la fois aux temperatures 
basses et tlw6es, et il est possible qu'il colonise i terme la 
majeure partie des cdtes &ropeend depuis I'ficosse et la 
Scandinavie jusqu'aux c8tes atlantiques d'Afrique du Nord et 
peut-Ctre jusqu'en M&diterranCe et en mer Noire. 
Le nombre d'organismes marins transportts accidentelle- 
nlent par les activitQ humaines a augment4 considkrable- 
ment cette dernikre dtcennie. I1 est ntcessaire de trouver 
rapidement des moyens pour restreindre I'introduction 
d'espbces exotiques, et ainsi limiter les risques d'altdration des 
Ccosystkmes naturels et d'tvtnements potenciellement catas- 
uophiques. Les biologistes marins doivent montrer les dan- 
gers de ces introductions accidentelles (ou dtlibtrtes) et 
suggtrer des mesures de protection adequates ; en paralltle, 
les pouvoirs politiques doivent prendre et faiie appliquer les 
dtcisions qui s'imposent au niveau international. 

Introduction modestus, Eriocheir sinensis, Rhithropanopeus harrisii, 
Callinectes sapidus, etc.), tunicates (Styela clava), or algae 

Many species of mol l uses (Crepidula fornicata, Ensis (Sargassum muticum, Caulerpa taxifolia, etc.) have been 
directus, Crassostrea gigas, etc.), crustaceans (Elminius introduced accidentally into Europe through anthropoge- 

C. R. Acad. Scl. Paris. Sciences de la vie 1 Life Sciences 
1997.320,74 1-745 



Hemlgrapsus penlclllafus in Europe 

nit activities (transport on hull or in ballast of boats, aqua- 
culture, aquariology, etc.). A grapsid crab new to the 
European fauna (figure 1) was discovered in La Rochelle, 
France in March 1994. Several specimens were observed 
in that same area in 1995. In 1996 it was found in many 
other locations along the coast of the Bay of Biscay. This 
crab has successfully settled and i s  now spreading very 
quickly. Its current (December 1996) distribution extends 
from Laredo, Spain (43"25'N, 030201W) to Fromentine, 
France (46"53'N, 02O09'W); these two localities are sepa- 
rateci by ahout 7G8 i n ]  {iigure 2;. 

Resu Its 

The morphological characteristics of this crab agree quite 
well with descriptions and illustrations for the species 
usually known as Hemigrapsus penicillatus (de Haan, 
1835) [ I ,  21 and with reference specimens from Okishin, 
Kumamoto, japan (the species should possibly be transfer- 
red to the genus Brachynotus but its usual name is provi- 
sionally retained here). 

This small crab is easy to collect and can be found by 
looking under stones in sandy or muddy places at low 
tide. Its greyish or brownish (mud or sand shade) colour 
has irregular but symmetrical light patches in some indi- 
viduals; it has a subquadrate carapace with three antero- 
lateral teeth (orbital tooth included) and with broad 
medially slightly concave front. The chelipeds are much 
larger in males than in females; the male chelipeds have 
a characteristic patch of fur on their inner and outer sur- 
faces near the base of the fingers, the inner patch being 
iarger khan the ouier. 

H. penicillatus is found from cold to tropical coastal 
waters of the North-West Pacific Ocean. It is one of the 
most common shore crabs in japan where it is found from 
Akkeshi (43"N), Hokkaido, to the coast of Kyushu and 
Okinawa [I]. It is also found in some areas of the hcif ic 
coast of Russia (Kurile islands and ~ n i v a  Gulf) [31, China, 
in Taiwan, Korea and Hong-Kong [I-41. Its presence in 
Hawaii [5] is doubtful, since the species i s  known from 
only six specimens collected in 1903 at Laysan; there is  
no recent record of this species in the central Pacific area. 
As far as can be established, it has not been reported from 

Figure I. Dorsal view of male Hemigrapsbs penicillatus. 

C, R. Acad. Scl, Paris, Sciences de la vle / Life Sciences 
1997.320,741-745 



P. Y. Noel et al. 

Figure 2. Geographical distribution of Hemigrapsus penicillatus in 
N-E Atlantic as known in December 1996. 

-t Indicates main sites of observation, - indicates absence in suitable 
biotopes. 

any other part of the world, although another species of 
Hemigrapsus (H. sanguineus) has been introduced along 
the US Atlantic coast 161. In its native habitat, H. penicil- 
latus occurs on rocky or stony shores and also often on 
muddy shores between high and low tide marks [I ] .  

Along the Atlantic coasts of Europe, it is  mostly present 
under stones in sheltered zones of the upper half of the 
intertidal zone, at the same level as two common shore 
crabs Carcinus maenas (juveniles) and Pachygrapsus mar- 
moratus. It is especially abundant in slimy-muddy zones 
of estuaries and ports, up to 10-20 specimens per square 
metre, but it i s  also present in oysters beds. A ratio of one 
C. maenas to 40-80 H. penicillatus has been observed in 
some stations. Birds such as herons and sea-gulls are 
predators of this crab. 

A total of 277 males and 293 females (of which 51 were 
ovigerous) were used for a biometrical study, Carapace 
width for males ranged from 6.0 to 28.0 mm, for non- 
ovigerous females from 5.0 to 21.0 and for ovigerous 
females from 8.0 to 23.0 mm. The sex ratio was found to 
be about one male to one female, slightly in favour of 
males in the smaller (7-1 0 mm) and larger (1 9-25 mm) 
size classes, while females were more numerous in 
medium sizes (1 1-1 7 mm). Spawning period begins in 
May in the Bay of Biscay. 

Discussion 

H. penicillatus is not the first crab to be introduced into 
Western Europe, but it is obviously the most successful 
one so far. Rhithropanopeus harrisii was the first crab to be 
introduced, in 1874 or before [71. It was probably brought 
from the American Atlantic coasts to the Zuiderzee (in 
The Netherlands) by ship, in ballast water. This species 
lives in braclcish or nearly fresh waters and is now present 
in scattered localities in The Netherlands, Belgium, 
France, the Baltic and Black seas, and Spain 17, 81. The 
blue crab Callinectes sapidus has been observed sporadi- 
cally in different areas in Europe since 1900, but the exis- 
tence of breeding populations along the European 
Atlantic coasts has not been documented 191, although an 
isolated ovigerous female was found in The 
Netherlands 171. The Chinese mitten crab Eriocheir sinen- 
sis was observed for the first time in 1912 in the River 
Aller, Germany, and has since extended its range conside- 
rably [9]. Along with R. harrisii, larval stages were proba- 
bly brought in the ballast water tanks of commercial 
vessels. The Chinese mitten crab reached the Mediterra- 
nean in 1960 but did not settle there 11 01. Over the last 
two decades its range has receded in some places, and 
spread in others. This species grows in freshwater and 
migrates to the sea for reproduction. Potamon ibericum is  
a freshwater species introduced in the River Hkault, 
southern France, in the 1960s from Turkey; the species i s  
now well established in its new habitat [I  11. A special 
mention should be made to two species of crabs, namely 
the Mediterranean grapsoid Brachynotus sexdentatus and 
the northeastern American xanthoid Dyspanopeus sayi. 
These two species were accidentally transported to docks 
in Swansea, Bristol Channel (UK), and developed there in 
the 1950s near an electrical power station that artificially 
warmed the waters [12, 131. It has been assumed that D. 
sayi could extend its range to suitable localities outside 
the docks in British waters [131. The population of B. 
sexdentatus seems to have become extinct since the 
power station was closed, but the population of D. sayi 
survived at least until 1 977 [9]. D. sayi was also recently 
introduced into a Venetian lagoon (Italy) where it has 
become very abundant 11 4, 151. It should also be noted 
that we recently found a male and a female 5, sexdentatus 
in La Rochelle mixed with specimens of H. penicillatus. 

How, where and when H. penicillatus first arrived on 
the Atlantic coasts of Europe is  impossible to establish 
with precision, It could have been introduced with Asian 
oysters near La Rochelle or in the Bay of Arcachon (the 
precise centre of its present distribution), or by shipping 
lines that operate from Bordeaux and La Rochelle. It can 
reasonably be assumed that it first appeared in the early 
1990s but the exact year cannot be determined. The inter- 
tidal fauna of La Rochelle has been systematically studied 
for years and H. penicillatus was not observed there 
before 1994. We made collections of intertidal crabs in 
September 1991 on the French Basque coast and in the 
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Bay of Arcachon and failed to find it at the time. In 1996 
we observed it in large numbers in these areas. 

obviously the distribution of the species along the 
European coasts has increased extremely quickly, proba- 
bjy over 100 krn a year both northwards and southwards, 
TWO factors contribute to this rapid dispersion. It has 
planctonic larvae (like most marine crabs) and i t  is  able to 
reproduce when very young. Preliminary observations 
suggest that the ecological niche of H. penicillatus does 
not interfere much with that of other marine organisms, 
although its habitat (and probably its feeding habits) is 
similar to that of the juvenile green shore crab Carcinus 
maenas. Furthermore, it has mainly colonized biotopes 
with low biodiversity (ports, estuaries). However, since 
negative unexpected effects cannot be ruled out, it seems 
highly advisable to study carefully its future impact on lit- 
toral bioccenoses. In its native area, this crab is resistant 

both to cold and heat, and for that reason, it will probably 
invade most of the European coasts from Scotland and 
Scandinavia to the Atlantic coast of North Africa, and pos- 
sibly the Mediterranean and Black seas. 

Conclusion 

The number of marine organisms accidentally transported 
by human activities drastically increased during the last 
decade. It is urgently needed to find relevant protection 
against invading species to avoid definitive alteration of 
natural ecosystems and potential catastrophical events. It 
is  the responsibility of marine scientists to stress the dan- 
ger of accidental (or deliberate) introductions and to sug- 
gest preventive measures, and to politicians to make 
adequate decisions at the international level. 
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