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Its authors did their work at the Zoologisches Staatsinstitut, and the Zoologisches Museum
in Hamburg, where important enquiries into the spread of the Chinese crab have also been
done by Schnakenbeck.

The account begins in the traditional fashion with a long and detailed deseription by
Panning, covering 55 pages, of the systematics, world distribution and structure of the crab.
1t is obviously of great value to have the synonymy of the species, and the distribution in
Asia of allied forms, carefully traced. The structural details have one important use in
checking any changes that may occur in the new countries of occupation. Ecologists will,
howaever, find their main interest in the rest of the monograph in which Peters reviews the
ecology, and economic significance of the crab.

The following are the main facts at present known about the mitten crab:

Original distribution. North Chins, down at least to Shanghai. Apother species,
E. japonicus, inbabits Japan and South China. It is not known if the ranges.of these two
overlap. They may only be geoyraphical races occupying different climatic habitats. It is
suggested that if the crabs spread farther south in Europe they may show structural changes
in the warmer climate.

Sexes. Differ in the shape of the carapace and abdomen. Mature crabs weigh upwards
of 50 gm.

Dispersal. Not definitely known how it got from China to Germany, but almost certainly
either in marine growths on the bottoms of ships orin the sea water ballast tanks. Other
cases are cited: two species of Indo-Pacific crabs bave reached the Adriatic; various crabs
have been found among marine growths on ships; another Chinese crab (Pilumnoides
perlatus) bas turned up on the Scilly Islands. The most important direct evidence is that
in December 1932 a Hamburg-American steamer was found to have two large mitten crabs
in the ses, water ballast tanks: owing to the small size of the grill covering the seawater
intakes these crabs must have got in when they were small and were almost certainly picked
up in Hamburg Harbour. But it seems to us that the general use of small mesh grills
makes it highly improbable that the crabs could get out of such ballast-tanks when they
had been in them a few weeks and begun to grow up. Arrival in Burope. First found in
a tributary of the Weser in September 1912. The history of the subsequent spread was
mainly worked out by Schuakenbeck from Hamburg. During the War mitten crabs
appeared in the Elbe. Present distribution. Nearly the whole of North Germany and
Holland (see map), also in Belgium and along she Baltic coast beyond Konigsberg. It now
occurs hundreds of miles from the sea and has penetrated up the Elbe as far as Gzecho-
Slovakia, at Prague. It occurs in the Oder beyond Breslau, in the Rhine beyond Mainz
and in the Ems. It is also found in the Wesér and Wechsel.

Habitat. The bottoms sad banks of fresh waters and estuaries. This is the normal
habitat which is left only when the crabs migrate to the lower estuaries and sea to breed.
They live both in standing and running water. They occasionslly come up on land and
frequently live in intertidal regions. They can stand quite oily water, but the anthors do
not say much about the effects of other pollution. Physiology- Can withstand high varia-
tions in salinity, and can live out of water for about a week. Hibernation. In winter, when
the old sexually ripe crabs migrate to the coast, the small and medium sized ones remain
inland, mostly moving down iato the deeper water.

Food. Omnivorous, but details not fully known. Includes netted and dead fish, Crus-
tacea, insects (especially larvae of Chironomus), molluses, worms, and each other. They
avoid frogs and newts. They eat water plants such as Pofamogelon, Elodea, duckweed
(Lemna) and filamentous Algae. They have a taste for soft animals such as snsils and
bivalves. There is no case known of mitten crabs catching and eating live fish, but they
may possibly go for spawn. Habits. Feed mainly al night, but are also active during the
day; in winter they are active, and the gut is often full of food. The mitten crab can go
without food for at least a month. -

Burrows. The fishermen of the Lower Elbe, engaged in eel trapping at night, discovered
that what had appesred to be rat rups were made by mitten erabs. In the right kind of
soil, there may be as many as 30 burrows in & square metre. These are most conspicuous
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in intertidal stretches. They are usually about 4-5 cm. wide and 40-60 cm. long. They
cause serious damage to the banks.

Migration and breeding. Essentially a marine ammal which returns to the sea to breed,
like the eel. The direction of migration is not necessarily controlled by the flow of water,
although this speeds it up, since crabs living in stagnant water also perform the migration.
The planktonic Zoaea larvae have not yet been detected in nature. The ‘Megalopa larvae
migrate inland by swimming. The movements of the later stages are better known. They
are most strongly marked in spring and have helped to spread the crab 430 miles up the
Elbe and over 800 miles up the Yang Tse Kiang. The downward movement, which is among

Fundorte von Weibchen mit Fiern o
Gebiete der Paarungsschwérme @
The spawning area of the mitten crab at the mouth of the Elbe.

animals over 40 mm. long, takes place in autumn and winter and mostly in mid-stream.
The sex ratios indicate that the males move much farther up-stream than the females and
that the latter tend to stay in the estuaries, and lower parts of the river.

Both in nature and in captivity breeding takes place ounly in brackish and sea water.
Pairing activity may occur in fresh water, but the eggs are not laid. They breed over a
longish period from about November to July, when both sexes swarm in thousands in the
brackish water estuaries. Females go farther out to sea, with the eggs carried on the hairs
of the pleopods from which they hatch as larvae (see map, above). One female crab
produces from several hundred thousand to a million eggs at one laying. The crabs stay for
some time at sea or in the estuaries, and often get completely covered with marine growths. -

Growth and length of life. They grow only during the warm months, mainly June-
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September. Sexual maturity is probably reached between the fourth and sixth Years when
the length is over 45 mm. Statistics suggest that few survive to breed after their fifth year,
although occasionally big crabs oceur which may be ns much as ten years old.

Damage. Erosion of banks has already been mentioned. They are also a pest to fisheries:
eating the bait off lines (especially eel lines), destroying nets, taking up valuable space in
the nets, eating netted fish, bruising the fish when the nets are puiled in and reducing
potential fish food. Two fishermen in the Lower Elbe had their nets so full of mitten crabs
that they could not lift them out of the water: there was probably half a ton of crabs.

Control. Quiteimpossible at present and perhaps always. Therearenatural enemies, among
which brown rats may be important. Fish eat mitten crabs, e.g. the eel, burbat, cod, trout,
perch and pike. No natural epidemics have yet been observed, while experimental diseases
might be dangerous to crayfish and fish. The only possibility seems to be for fishermen to
catch the breeding females. Mitten crabs are still spreading, and apparently increasing in
some of their older centres of occupation.

Value. Although edible to man and animals and chemically valuable, little use has been
made of them. They are rather too small for human consumption, but pigs certainly like
them. They also make good bait for eels.

Schnakenbeck contributes an Appendix on crab larvae. There is a large bibliography
with 168 references, and the monograph is fully illustrated by text-figures and photo-
graphs. I am greatly indebted to the Akademische Verlagsgesellschaft, Leipzig, for per-
mission to reproduce in this review two of the excellent maps.

One misses any serious attempt to assess the density of crab populations at different
times and places: this is of particular importance, since the present estimates of abundance
and of increase and decrease are based only on the impressions of observers from what they
see and catch. The history of this sudden spread is impressive and will no doubt be repeated
again and again by other species in the future. It teaches us that (as in the case of the
cord grass, Spartina townsendii) there are many ecological niches still to be filled by well-
equipped invaders.

The mitten crab will no doubt join the growing band of invaders to this country, which
already includes the grev squirrel, muskrat, French partridge, little owl, willow grouse,
rainbow trout, black bass, Continental crayfish, American slipper-limpet, and several
oyster-tingles; not to mention a host of insects, among which the most distinguished recent
visitor is the Colorado potato bestle. There seems no reason to suppose that this list will
not continue to grow, even though the folly of deliberate introductions is prevented.

In the present instance; we are fortunate in having such a competent study of the
mitten crab’s ecology ready to hand before the invasion has got under way. So far as one
can see, the only factor likely to limit its establishment in the British Isles would be a zone
of chemical pollution in the estuaries. Whether this will ever be deliberately planned depends
upon the extent to which fresh-water fishermen are able to influence Government action.

CHARLES ELTON.

THE ECOLOGY OF MARINE COASTS AND ESTUARIES

(1) V. E. Shelford, A. O, Weese, Lucile A, Rice, D. L Rasmussen,

Archie MacLean, Nettie M. Wismer, and John H. Swanson. Some

. marine biotic communities of the Pacific coast of North America. Ecological
Monographs, 5: 250-354, 1935. 20 tables, 14 figures and maps.

(2) G. E. MacGinitie. Ecological aspects of « C’dl‘ifm-m'a marine estuary.
American Midland Naturalist, 16: 629-765, 1935. 3 maps, 21 figures.
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