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T he C hinese m itten crab was introduced as an alien invader into western Europe, probably 
initially in ballast water, in about 1912. Since the early 1990s, mitten crab numbers in the 
Tham es catchm ent have risen dramatically. The crabs are ravenous omnivores, feeding on 

d ie  indigenous freshwater fauna and flora, and outcompeting native crayfish.

The C hinese m itte n  crab, Eriocheir sinensis , is an  alien  
invader of the  rivers and  estuaries of w estern and northern 
Europe. The m itten  crab originates from the  F a r E ast, with 
a native d istribu tion  from th e  Province of Fukien in  China 
n o rth w ard s  to th e  p e n in su la  of-Korea. M itten  crabs are  
eatadrom ous, spend ing  m ost of th e ir  life in  freshw ater. 
M ales and  fem ales eventually  m igrate downstream  in  late 
su m m er to  b re e d  in  e s tu a r ie s  (P a n n in g , 1939; A nger, 
1991). T he egg-bearing  fem ales con tinue  seaw ard  a fte r 
m ating, spending the  w in ter in  deeper w ater a t the  bottom 
of the  estuary , and  re tu rn  in  the  spring to brackish w ater 
to release  th e ir  eggs (Panning, 1939). The spent adults are 
believed to die. The planktonic larvae  develop in  the lower 
estuary, th en  se ttle  and  m etam orphose into juvenile crabs, 
which gradually  move upstream  to complete the  life cycle 
(Panning, 1939).

The distances travelled  upstream  can be staggering, the 
crabs being reported  as far as 1300 km  from the sea in the 
Y angtze K iang  in  C hina. A fter abou t four or five years, 
feeding and  growing in  rivers and stream s, the  adult crabs 
come in to  breeding condition and move downstream  again 
in  large  num bers in  th e  la te  sum m er, concentrating the  
crabs from th e  m any trib u ta rie s  of a  river system  together 
in  th e  es tuary  to  breed. I t is during these m ass m igrations 
th a t  th ey  a re  a t  th e ir  m ost prom inent. M itten  crabs can

B io log ist (2003) 50 (5)

also cross dry land and are therefore capable of entering 
adjacent catchments.

Continental Europe
The Chinese m itten crab was introduced, probably in the 
ballast water of ships from the F ar East, into Germany in 
1912, where i t  was reported for the first time in Europe in 
the  River Aller, a  tributary  of the  River Weser (Panning, 
1939). From Germany, it has spread throughout northern 
Europe from the Baltic to the M editerranean. In  the 1920s 
and 1930s, m itten crabs occurred in  vast numbers through 
th e  estuaries and river systems of northern  Europe, bu t 
population numbers fell from these peaks for the rest of the 
tw entieth  century. The crab is now found from Finland in 
th e  north, through to Sweden, Russia, Poland, Germany, 
th e  Czech Republic, the Netherlands, Belgium, England 
and  F rance (C lark et a l 1998), and, recently, Portugal 
(Cabral and Costa, 1999), On the Atlantic coast of France 
the  crab has reached the Golfe de Gascoigne, but it has also 
u sed  th e  Garonne canal system to extend its  range to  a 
M ed ite rran ean  catchm ent, now occurring in  sou thern  
F ran ce  (P e tit, I960). The crabs m igra te  enorm ous

Title image, A  mitten crab.
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Figure 2. A  mitten crab showing the mittens, composed o f m any fine bristles, on 
the claws. These mittens are particularly pronounced in large males and may play  
a role in intraspecific signalling o f dominance.

distances and, in Europe, they have been found a t  Prague, 
about 750 km upstream  in the Elbe.

North America
The m itten  crab h as  also been rep o rted  from  N o rth  
America with records from the D etroit River a t  W indsor 
Ontario and Lake Erie, Canada, and from the M ississippi 
Delta and San Francisco Bay, United S tates (Cohen and 
Carlton, 1997). The only region where the crab appears to 
have taken hold, however, is San Francisco Bay, where it  is 
particularly common. The American wildlife au tho rities  
are so concerned about the spread of this alien species and 
its burrowing behaviour th a t live m itten crab im ports into 
California were banned by legislation in  1987, and  sub
sequently the whole of the U nited S tates in  1989. I t  has 
generally  been assum ed  th a t  th e  San  F rancisco  Bay 
population is the result of an invasion from the F a r  East. 
New research on mt-DNA sequences, however, show ed 
th a t Californian crabs were fixed for a single haplotype, 
also found in European bu t not in  Chinese populations 
sampled (Hänfling et al,, 2ÖÖ2). This observation provides 
circumstantial evidence for the unexpected hypothesis th a t 
the San Francisco Bay populations were founded by a 
single in troduction  even t from  a E u ro p e an  source 
(Hänfling et al., 2002).

England
The Chinese m itten crab was first recorded in B rita in  in 
England in 1935, when a single specim en was collected

from  Lots Road power station , Chelsea, on the 
T ham es in  London. The second recording was 
a t  S o u th fie ld s  R e se rv o ir  n e a r  Castleford, 
Yorkshire, in  1949. S ightings in  England were 
rare  un til the 1970s w hen the  crab appeared to 
become estab lished  in  th e  Tham es, apparently 
a t  a  low popu lation  level (Ingle an d  Andrews 
1976; Andrews et al., 1982; C lark et al., 1998). 
I t  is n o t kn o w n  w hy  B r i ta in  h a d  rem ained 
e s se n tia l ly  m it te n  c ra b -fre e  d u rin g  the 
con tinen ta l E u ropean  m itte n  crab  population 
exp losion  o f th e  1930s an d  thereafter. 
P revailing  cu rren ts  m igh t have played a part, 
as m ight the  polluted s ta te  of B ritish  rivers and 
estuaries a t  th a t  period.

Records of m itten  crabs in  the  Tham es estu
ary  rem ained  rela tive ly  constan t in  the 1970s 
a n d  1980s (C la rk  et a l., 1998), Ing le  and 
Andrews (1976) recorded th ree  crabs from the 
in ta k e  sc re e n s  of th e  W est T h u rro c k  power 

sta tion  on the Essex (north) bank  of the  estuary. In  1979, 
an egg-bearing fem ale w as collected a t  Southend-on-Sea at 
the end of the  Tham es estuary , and  a fu rth e r  20 crabs were 
taken  a t W est Thurrock (Andrews ei a t., 1982).

In  th e  1990s, how ever, popu lation  levels of Eriocheir 
sinensis in  the  Tham es escalated  w ith  huge increases in 
th e  n u m b ers  of c ra b s  ta k e n  on th e  sc re e n s  of West 
Thurrock, T ilbury and  Lots Road (Chelsea) power stations 
(Clark et al., 1998; Robbins et al., 1999). By 1996, the crab 
had  been  re p o rte d  u p s tre a m  in  th e  t r ib u ta r ie s  of the 
Tham es catchm ent, from  the  R iver Colne a t  S taines in 
the west, th e  River Lee a t  Enfield  in the  north , and the 
Rivers D aren t a n d  C ray  in  th e  east, and  all tribu taries 
betw een (C lark  et a l., 1998). A g a in s t a  background of 
in c re a s in g  n u m b ers  th ro u g h  th e  1990s, th e  num bers 
of c rab s  c a u g h t on pow er s ta t io n  sc re e n s  do vary 
seasonally in  reflection of the  annual cycles of migration 
(C la rk  et á l., 1998; R obbins e t a l 1999). F rom  2002, 
m itten  crabs have become so common in  the  Tham es that 
i t  is not unusual to collect juvenile crabs (in the  process of 
slowly m igrating  u pstream ) from  b en ea th  stones in  the 
in tertidal zone of the  shore bordering the  Em bankm ent of 
central London.

In addition to the  Tham es, th e  m itten  crab is present in 
the  M edway and  th e  H um ber. I t  is clearly  sp read ing  in 
distribution. In  1999, a fem ale crab was found in  the River 
Teign in south Devon, and  individual specim ens have been 
collected  since 1998 from  th e  R iv e r T yne in  n o rth e rn  
E ngland. The riv e rs  of E ssex  have now  been  colonised, 
w ith  records from  th e  R ivers S to u r a n d  C helm er being 
reported to The N a tu ra l H istory M useum  in 2002.

Life cycle o f Eriocheir sinensis
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Figure 2 . The ventral view o f a male m itten crab. 
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Figure 3. The life cycle o f  the m itten crab Eriocheir sinensis.
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Figure 4. The zoea larval stage of the Chinese mitten crab. These larvae are plank
tonic, living in the water column o f an estuary for several weeks as they feed and  
grow larger via a series o f moults before metamorphosing into the megalopa stage.

So what?
There is no doubt th a t  the  whole of the  Tham es 
catchm ent is  accessible to m itten  crabs as their 
num bers continue to rise, Similarly, i t  is likely 
th a t the  crabs will continue to spread to other 
B ritish estuaries . So w hat? We can expect the 
population explosion of th is  alien invader of our 
r iv e rs  a n d  e s tu a r ie s  to  h av e  en v iro n m en ta l 
consequences. In  th e ir  tim e in  freshw ater, the 
crabs a re  ac tiv e  b u rro w e rs  a n d  can  cause 
sign ifican t dam age to banks and  earthw orks 
along river system s (as indeed was the  case in 
w estern Europe in  the  1930s). This burrow ing 
h a b it  w as a  c ru c ia l c o n s id e ra tio n  in  th e  
b a n n in g  o f live  m it te n  c rab  im p o rts  in to  
California in  1987, and  into the res t of USA in 
1989. Rem em ber th a t  the  crabs are  not averse 
to crossing dry lan d  and  thereby invading adja
cent river catchm ents. They have already made 
use of canals in France, and could well be estab
lish ed  in  th e  n e tw o rk  of E n g lish  can a ls  a lready . 
Furtherm ore, m itten  crabs a re  generalist omnivores, and 
they a re  la rge  an d  aggressive. T heir voracious omnivory 
th reatens m any  m em bers of the B ritish  freshw ater fauna 
and flora, an im al and vegetable, including the eggs of fish 
th a t  a re  la id  on th e  bo ttom . M itten  crabs also d is tu rb  
fish e rm en , w orry ing  b a i t  off hooks, d e te rrin g  fish  and  
alarm ing anglers as they  are pulled from the water.

M itten  crabs do not affect the  native freshw ater fauna 
by p redation  alone, for they  also compete ecologically with 
crayfish, a  m em ber of our native fau n a  th a t  can well do 
w ithout any ex tra  competition. The native (white-clawed) 
crayfish, A ustropo tam obius pa llipes, is an  in h ab itan t of 
h a rd  (ca lc iu m -ric h )  f re s h w a te r  sy s te m s  in  E n g lan d , 
W ales a n d  I re la n d  (only two sm all estab lished  popula
tions a re  know n from Scotland). Since the  1960s, foreign 
crayfish have been in troduced for aquacultural, culinary 
and  a q u a r is t  p u rp o ses . Now, in  a d d itio n  to the  na tiv e  
white-clawed crayfish, B rita in  has wild populations of the 
T urk ish  narrow -claw ed crayfish (Astacus leptodactylus), 
the C alifornian signal crayfish tPacifastacus leniusculus), 
th e  L o u is ia n a n  re d  sw am p c ra y f ish  (P rocam barus  
clarkii), th e  G erm an noble crayfish (Astacus astacus) and 
the A m erican spiny-cheek or striped  crayfish (Orconectes 
limosus), (Incidentally , i t  is difficult to  escape the  conclu
sion  t h a t  th e  s p re a d  of th e se  a lie n  c ra y fish  m ay  be 
'h e lp e d 5 a n th ro p o g e n ic a lly  w ith  a n  eye to a  fu tu re  
harvesting  opportunity.) The native crayfish is relatively 
docile, a n d  is ou teom peted  by th e  a lien  crayfish , even

Figure 5. The megalopa o f the Chinese m itten crab. The megalopa 
is the settlement stage o f the life cycle m arking the transition from  
a planktonic to a bottom-living way o f life.

before the  addition of the  large m itten  crab to any local 
freshw ater fauna.

Lung fluke
In  the  F a r  East, the  m itten crab, a t a  particular season of 
the  year, is considered a  culinary delicacy and large num 
bers of crabs are collected for the restauran t trade. Unfortu
nately, in  its country of origin, the m itten crab is the second 
interm ediate host of the oriental lung fluke, Paragonimus 
westermani, a parasitic flatworm th a t can infect humans if 
crabs are eaten without adequate cooking. The life cycle of 
the  lung  fluke involves freshw ater snails  of the  fam ily 
Thiaridae as well as the  m itten crabs (Clark et aL, 1998). 
Fortunately, th iarid  snails are warm-water species absent 
from northern Europe, and it appears unlikely th a t the lung 
fluke life cycle can be completed in  Britain.

Control of alien mitten crabs
Prevention is the best method of controlling the invasion of 
exotic species into new regions and  th is  requires in te r 
national cooperation. One of the m ain  methods of tra n s 
portation of marine species around the world is in the ballast 
water of shipping (Carlton, 1985). Recent attempts a t control 
have used open ocean water exchange or freshwater flushing 
of ship’s ballast. Such methods may, however, not be effec
tive to control bioinvasions and filtration of ballast w ater 
m ay be more appropriate (Hülsmann and Galil, 2001).

Figure 6, A  mitten crab with a tag attached. Crabs were individu
ally tagged in a study by The N atural H istory M useum on the 
migration patterns o f mitten crabs in the Thames catchment.
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Figure 7. Mitten crabs in season are considered a delicacy in  chínese cooking, 
as exemplified in this poster outside a restaurant in Bangkok, Thailand.

For m itten  crabs, however, th ere  is little  to be gained 
from shutting the  stable door after the horse has bolted. Are 
there control methods for m itten crabs tha t m ight be appro
pria te  now? Extensive trapping  a t a particu lar point (for 
exam ple, du ring  dow nstream  m igra tion) m igh t be an  
option, b u t such attem pts to control m itten  crab popula
tions in  Germany in  the 1930s m et with no success.

The possible m arketing of the crabs for the culinary trade 
m ight offer some salvation. There is considerable potential 
for commercial exploitation because of the high regard  of 
m itten  crabs as a  gastronom ic delicacy in  th e  F a r  E ast. 
R estaurants in Hong Kong and Japan  charge a high price 
for them. M itten crabs flown in  from the F ar E ast may fetch 
up  to £6 per pound in  London w hen in  season. An added 
attraction of exploiting the  European m itten  crab popula
tion  for food is th a t  the  estab lishm en t of p a ra s itic  lung 
disease is though t unlikely. F irs tly , th e  populations in  
E urope were probably estab lished  by planktonic stages 
transported in  ballast water. Consequently, the adu lt popu
la tion  would probably be parasite-free. F urtherm ore , as 
m entioned above, the present climate in  N orthern Europe 
may be too cold for the th iarid  snails th a t  act as prim ary  
interm ediate host for the lung fluke. However, before the  
commercial export of m itten crab can be sanctioned, tests  
for the presence of parasites in  local m itten crabs should be 
undertaken. The Chinese m itten  crab is probably here  to 
s tay  -  the  culinary route may rep resen t our best culling 
strategy if  we are to limit its potentially damaging environ
m ental effects in  British freshwaters.
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W ebsite
http:/Avvuw.nhni.ac.iik/zoolo(|y/crab/
A Natural History Museum w ebsite providing details of Chinese mitten 
crab biology, with contact details.
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I f  you fin d  m itten  crabs in  B r itish  rivers or estuaries not 
m entioned in  th is  article, p lease contact R o n i Robbins at 
R.Robbins@ nhm.ac.uk or 020 7942 5272.
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