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ABSTRACT 

Great Britain and Ireland still contain some of the best stocks of Austropotamobius pallipes 
in Europe despite the fact that since the early 1980s many populations have been devastated by 
the effects of crayfish plague and compétit ive exclusion by non-native crayfish. 

Austropotamobius pallipes is the only crayfish native to Great Britain and Ireland but in 
récent years a number of introductions of foreign crayfish have been made into Great Britain, for 
aquacultural, culinary and aquarist purposes. This has resulted in four non-native crayfish species 
becoming established in thewi ld , wheretwo, Pacifastacus leniusculus and Astacusleptodactylus, 
have formed large, harvestable populations, particularly in southern England. 

Although A. pallipes in Great Britain and Ireland is protected by national and European 
législation, this has not been enough to protect it from crayfish plague and, in Great Britain, from 
non-native crayfish. In an attempt to protect A. pallipes even further, législation has been 
implemented in England, Scotland and Wales which bans the keeping of ail non-native crayfish, 
except wherethey are being prepared for human consumption. P. leniusculus is, however, exempt 
from this ban in certain parts of southern Great Britain due to its high prépondérance on crayfish 
farms and in the wild. Ireland already bans the introduction of non-native crayfish. 

It is hoped that the new législation, plus the heightened profile which A. pallipes has 
recently been given in Great Britain, will ensure its future survival. 

Key-words : Austropotamobius pallipes, Pacifastacus leniusculus, Astacus leptodactylus, 
crayfish piague, conservation, législation. 

L'ÉCREVISSE À PATTES BLANCHES, AUSTROPOTAMOBIUS PALLIPES, 
EN GRANDE-BRETAGNE ET EN IRLANDE ET LES P R O B L È M E S 

DE SA CONSERVATION EN GRANDE-BRETAGNE. 

RÉSUMÉ 

La G r a n d e - B r e t a g n e et l ' I r l ande p o s s è d e n t e n c o r e les m e i l l e u r s s t o c k s 
d' 'Austropotamobius pallipes en Europe bien que, depuis les années 80, beaucoup de ses 
populations aient été décimées à cause de la peste des écrevisses et que son exclusion ait été 
provoquée par la compétit ion des écrevisses non indigènes. 

Austropotamobius pallipes es t la seu le é c r e v i s s e a u t o c h t o n e p r é s e n t e en 
Grande-Bretagne et en Irlande mais, ces dernières années, des écrevisses exotiques ont été 
in t rodui tes en Grande-Bre tagne pour des ob jec t i fs d 'aquacu l tu re , de gas t ronomie et 
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d'aquariophil ie. La conséquence a été l 'établissement de quatre espèces d'écrevisses non 
indigènes dans la nature où, en particulier, Pacifastacus leniusculus etAstacus leptodactylus ont 
formé de grandes populations exploitables dans le sud de l 'Angleterre. 

Bien que A pallipes soit protégée en Grande-Bretagne et en Irlande par une législation 
na t iona le et e u r o p é e n n e , ce n 'est pas su f f i san t pou r la p r o t é g e r de la p e s t e et , en 
Grande-Bretagne, des écrevisses exotiques. Dans le but de protéger encore mieux A. pallipes, 
une législation a été appl iquée en Angleterre, en Ecosse et au Pays de Galles en interdisant de 
garder les écrevisses exot iques, sauf si elles ont été préparées pour la consommat ion . 
Cependant, P. leniusculus échappe à cette interdiction dans certaines parties du sud de la 
Grande-Bretagne à cause de sa grande prépondérance dans les astacicultures et dans la nature. « 
L'Irlande vient juste d'interdire l ' introduction d'écrevisses exot iques. 

Nous pouvons espérer que la nouvelle législation en vigueur ainsi que les efforts de 
sensibil isation pour A pallipes favoriseront sa survie dans le futur. 

Mots-clés : Austropotamobius pallipes, Pacifastacus leniusculus, Astacus leptodactylus, 
peste de l'écrevisse, conservat ion, législation. 

BACKGROUND 

Ever since HUXLEY's (1879 and later éditions) book entit led «The Crayfish - an introduction 
t o t h e s t u d y of Z o o l o g y » , w h i c h w a s l a rge l y b a s e d o n t h e w h i t e - c l a w e d c r a y f i s h , 
Austropotamobius pallipes (Lereboullet, 1858), there has been a strong interest in this animal 
amongst researchers, educationalists and the gênerai public. A pallipes became a standard 
animal for dissect ion in British schools and universities until the 1950s but it was then perceived 
to bedecl in ing in numbersand became less popular (CORNISH, 1902 ; DUFFIELD, 1933 ; PIXELL 
GOODRICH, 1956). Many publications relating to various aspects of the biology of A pallipes in 
Great Britain and Ireland have been produced since HUXLEY's book and thèse are listed in Table 
I under subject headings and the bibl iography. 

In récent years, much concern has been expressed about the status of A pallipes in Great 
Britain and Ireland. Threats to its future survival have been highl ighted by HOLDICH (1991) and 
HOLDICH and REEVE (1991). Consequently, many récent studies have concentrated on the 
possible impact of thèse threats and ways by which they might be al leviated. Most notable 
amongst the threats were those f rom crayfish plague, caused by the fungus, Aphanomyces astaci 
Schikora, and the invasion of the freshwater environment by non-nat ive crayfish. 

Table I 

Selected works relating to studies on Austropotamobius pallipes in Great Britain and Ireland, listed 
under subject headings (see bibliography for références). 

Tableau I 

Principaux travaux portant sur l 'étude d Austropotamobius pallipes en Grande-Bretagne et en 

Irlande, classés par thème et cités dans la bibliographie. 

Behaviour Holdich et al. (1995c), Ingle (1979), Pond (1975). 

Conservat ion/management Department of the Environment (1995), Groombridge (1993), 
Holdich et al. (1995a, b), Holdich and Reeve (1991), 
Holdich and Rogers (1992), Naura and Robinson (1997), 
Reynolds and Matthews (1997), Rogers and Holdich 
(1995b, 1997). 

Diseases Alderman (1993), Alderman and Polglase (1988), Alderman 
et al. (1984, 1986, 1987, 1990), Bowler (1979), Cossins 
(1973), Cossins and Bowler (1974), Duffield (1933), 
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Distribution/Ecology 

Farming/harvesting 

General Biology 

Genetics 
Growth/Morphometrics 

Impact of foreign crayfish 

Physiology/Biochemistry/ 
Toxicology 

Population dynamics 

Reproduction/Fecundity 

Structure 

Taxo n omy/l dentif i cation 

Foster and Slater (1995), Holdich et al. (1995b), Holdich 
and Reeve (1991), Lowery and Hogger (1986), Lowery et 
al. (1986), Marren (1986), Matthews and Reynolds (1990, 
1992), O'Keeffe and Reynolds (1983), Pixell Goodrich 
(1956), Reynolds (1988a), Slater et al. (1995). 

Albrecht (1982, 1983), Baker (1983), Cornish (1902), 
Duffield (1933, 1936), Faris (1936), Foster (1993, 1995), 
Goddard and Hogger (1986), Hogger and Lowery (1982), 
Holdich (1996), Holdich et al. (1995b), Holdich and Reeve 
(1991), Huxley (1878, 1879), Jay and Holdich (1981), 
Laurent (1988), Lilley et al. (1979), Lowery and Hogger 
(1986), Lowery and Holdich (1988), Lucey and McGarrigle 
(1987), Matthews and Reynolds (1992, 1995b), Matthews 
et al. (1993), McFadden and Fairly (1984), Moriarty (1972), 
Reynolds (1979b, 1982), Rutty (1772), Slater (1995), Slater 
and Foster (1987) Slater and Rayner (1993), Slater et al. 
(1995), Smith et al. (1996), Thomas (1992), Thomas and 
Ingle (1971), Thompson (1843). 

Holdich (1993), Holdich and Rogers (1992), Holdich era/. 
(1995b), Reynolds (1979a, 1988b, 1989a, b), Reynolds and 
Matthews (1993), Rhodes and Holdich (1979, 1984), Rogers 
and Holdich (1995a). 

Environment Agency (1997), Gledhill era/. (1993), Holdich 
(1991, 1992, 1996), Holdich et ai. (1978), Holdich and 
Lowery (1988), Holdich era/. (1995b), Huxley (1878, 1879), 
National Rivers Authority (1994). 

Attard and Vianet (1985), Grandjean etal. (1997a, b). 
Bowler and Brown (1977), Brewis and Bowler (1982), 
Brown and Bowler (1979), Lowery (1988), Pratten (1980), 
Reynolds (1989a), Rhodes and Holdich (1979, 1984), 
Thomas (1983). 

Holdich (1988, 1991), Holdich and Domaniewski (1995), 
Holdich etal. (1995a, b). 

Bowler et al. (1973), Bryan (1960a, b, c), Firkins and Holdich 
(1993), Foster and Turner (1993), Holdich etal. (1997), Jay 
and Holdich (1977), Middleton etal. (1996), Shaw (1959, 
1960a, b, c), Sutcliffe and Carrick (1975), Taylor and 
Wheatly (1980, 1981), Wheatly and Taylor (1981), Whiteley 
etal. (1993). 

Brewis (1979), Brewis and Bowler (1983), Brown and 
Bowler (1977), Brown and Brewis (1979), Pratten (1980), 
Thomas and Ingle (1971). 

Brewis and Bowler (1985), Ingle and Thomas (1974), 
Lowery (1988), Matthews and Reynolds (1995a), Rhodes 
(1981), Rhodes and Holdich (1982), Thomas (1977, 1983), 
Woodlock and Reynolds (1988a, b). 

Holdich and Reeve (1988), Huxley (1879), Thomas (1970, 
1977, 1979, 1986). 

Albrecht (1982), Environment Agency (1997), Gledhill etal. 
(1993), Gordon (1963), Holdich (1991), Huxley (1878, 1879), 
Thomas and Ingle (1971), National Rivers Authority (1994). 
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CURRENT STATE OF KNOWLEDGE 

Distribution 

The distribution of A. pallipes in Great Britain and Ireland based on all records for the period 
1970-1996 inclusive is shown in Figure 1. A . pallipes seems to be naturally absent from Scotland, 
south-west England and western Wales but has a wide-spread distribution in the rest of England 
and in Ireland. It mainly inhabits clean, relatively hard, mineral-rich waters with a pH between 7 
and 9 and calcium concentrations above 5 mg M (GLEDHILL et al., 1993). It occurs in a wide 
range of habitats including lakes, reservoirs and water-filled quarries, as well as in rivers and , 
streams. It can occur in very small streams as long as there is a good water flow. The highest 
known population occurs at 400 metres altitude in Malham Tarn (Yorkshire). SMITH era/. (1996) 
and NAURAand ROBINSON (1997) have recently identified those habitat features which are most 
important for A . pallipes. 

Until the work of THOMAS and INGLE (1971), no attempt had been made to summarise 
the distribution of A. pallipes in Great Britain and Ireland. Subsequently, more detailed information 
has been gathered for Great Britain by JAY and HOLDICH (1981), GODDARD and HOGGER 
(1986), HOLDICH and REEVE (1991) and HOLDICH era/. (1995 b). These studies led to the setting 
up of a national database which is regularly updated. REYNOLDS (1979 b, 1982) reviewed the 
situation for Ireland and this was updated and expanded by LUCEY and McGARRIGLE (1987), 
but few records have been forthcoming since. 

Figure 1 shows the minimum potential distribution for A. pallipes. The maximum potential 
distribution could be somewhat greater as there are many areas which, despite having apparently 
suitable habitats, have never had recorded populations of A . pallipes in recent times, e.g. the 
chalk streams of the South Downs in England. A . pallipes has, however, been introduced into 
parts of western Wales and northern Scotland this century and viable populations have developed 
(THOMAS, 1992 ; HOLDICH et ai., 1995 b). The current distribution for Great Britain is shown in 
Figure 2 and it can clearly be seen that many populations seem to have disappeared, particularly 
in southern England. This is largely due to the impact of crayfish plague (see below). However, 
recent surveys have indicated that there are in fact still many large populations of A. pallipes in 
England and Wales, particularly in the north of England. 

The origin of A . pallipes in Great Britain and Ireland is not clear. The earliest published 
records do not occur until the mid-1600s, although crayfish appear to have been wide-spread in 
southern England at least at that time (THOMAS and INGLE, 1971). ALBRECHT (1983) is of the 
opinion that A . pallipes could not have survived the last ice-age in Great Britain but that it may 
have recolonised southern England either naturally through post-glacial streams connecting to 
France or via human introductions. According to THIENEMANN (1950), the British Isles were 
linked to mainland Europe via a land bridge until 6 000 years ago and the rivers of southern 
England met with the original Rhine, the Seine, Somme, Authie and Cauche. ALBRECHT (1983) 
has suggested that A . pallipes may have been introduced into Ireland and quotes GERSTFELDT 
(1859) as stating that they were released there at the beginning of the 19th century. This cannot 
be the case, however, as REYNOLDS (1979 b) quotes literature giving records from the 1700s 
and 1800s, when they were thought to be already wide-spread. REYNOLDS (1979 b) and 
LAURENT (1988) favour a natural post-glacial colonisation of Ireland by A. pallipes. However, low 
genetic variability has been found amongst A . pallipes populations in Great Britain by 
GRANDJEAN et al. (1997 a) possibly suggesting a relatively recent colonisation. In addition, 
ATTARD and VIANET (1985) found a genetic similarity between some French and Irish A . pallipes 
populations, and GRANDJEAN et al. (1997 b) found a genetic similarity between French and 
EnglishA/Velsh populations of A . pallipes, although different genetic markers were used by the 
two groups of workers. This low genetic variability, plus the similarity to French stock, indicate 
that crayfish in Great Britain and Ireland may have been introduced by man. The genetic similarity 
of British populations has implications for the future management of the species (see below). 
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Figure 1 

Distribution of Austropotamobius pallipes in Great Britain and Ireland shown at the 10-km square 

level for the period 1970-1996 inclusive. 

Figure 1 

Distribution d'Austropotamobius pallipes par quadrat de 10 k m 2 en Grande-Bretagne et en Irlande 

à partir des données récoltées pendant la période de 1970 à 1996 (inclus). 
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Figure 2 

Distribution of Austropotamobius pallipes in Great Britain shown at the 10 -km square level for the 
period 1990-1996 inclusive. 

Figure 2 

Distribution d'Austropotamobius pallipes par quadrat de 10 k m 2 en Grande-Bretagne à partir des 
données récoltées pendant la période de 1990 à 1996 (inclus). 
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Threats to survival 

A number of authors have mentioned that populations of A . pallipes in Great Britain and 
Ireland have been subject to fluctuations in numbers, possibly due to disease (DUFFIELD, 1933, 
1936 ; FARIS, 1936 ; PIXELL GOODRICH, 1956 ; MORI ARTY, 1972). However, there is little to 
suggest that these are anything other than natural events or ones caused by man's alteration of 
the crayfish's environment by pollution and waterway management schemes such as 
channelisation, particularly since the Industrial Revolution. Pollution and drought events regularly 
have a devastating effect on A . pallipes populations but they often recover due to recolonisation 
from headwater or tributary populations (HOLDICH, 1991 ; HOLDICH and REEVE, 1991). Random 
pollution events, particularly of silage and biocides, pose an ever present threat to A . pallipes. 

Unfortunately, the apparent decline of A . pallipes populations in Great Britain, coupled with 
their susceptibility to crayfish plague, plus the fact that they are slow-growing, small and with 
low fecundity (RHODES and HOLDICH, 1979, 1982), encouraged the introduction of plague-
resistant, fast-growing, large and fecund foreign crayfish as an alternative species, which also 
had aquaculture potential (RICHARDS and FUKE, 1977 ; RICHARDS, 1983 ; HOGGER, 1986 a, 
b). The impact that these introductions might have on the remaining A . pallipes populations, not 
least the fact that they could be carrying the crayfish plague fungus, was initially highlighted by 
BOWLER (1979). 

The successful culture of the North American signal crayfish, Pacifastacus leniusculus 
(Dana), in southern England led to a demand for it and many implants were made in England and 
Wales from the mid-1970s onwards. Most of the early implants were into existing fish farm ponds 
or lakes but some were directly into the wild as, at the time, there was no legislation to stop this. 
There are very few purpose-built crayfish farms in Great Britain and much of the production comes 
from extensive systems (HOLDICH and ROGERS, 1992 ; ROGERS and HOLDICH, 1995 a). 
Escapes occurred from ponds and lakes and these led to the further development of wild 
populations. Implants met with variable success in population establishment but those which did 
survive have led to a wide-spread distribution of P. leniusculus, particularly in southern England 
(Fig. 3). These populations pose a threat to the future survival of A pallipes. As many as 100 
premises were registered as crayfish farms in the early 1990s (ROGERS and HOLDICH, 1995 a), 
but only a few farmers made a good profit from their ventures and many have since deregistered 
and now only 14 are active (A. SCOTT, pers. comm.). Farmed production of P. leniusculus is 
currently probably less than 10 tonnes (HOLDICH and ROGERS, 1992 ; ROGERS and HOLDICH, 
1995 a). However, the wild catch of the non-native crayfish P. leniusculus and Astacus 
leptodactylus (see below), which was insignificant until recently, is now making an increasing 
contribution to total production in Great Britain, and may soon overtake that produced by farming 
(ROGERS and HOLDICH, 1995 a). 

Since the early 1980s, many populations of A . pallipes have been lost in England and Wales 
due to the effects of crayfish plague (see summary in ALDERMAN, 1993). In addition, a severe 
outbreak in Ireland in the mid-1980s eliminated huge numbers of A pallipes despite the fact that 
no introductions of P. leniusculus had been permitted (REYNOLDS, 1979 a, 1988 a, b ; 
MATTHEWS and REYNOLDS, 1995 b). Figure 4 indicates those catchments which have been 
affected. No natural recovery of eliminated populations has yet occurred but those reintroductions 
which have been attempted have proved successful (HOLDICH etal., 1995 b). No outbreak of 
crayfish plague has occurred since 1993 and many of those waters previously affected and, where 
the threat no longer exists, could be restocked. 

The distribution of A pallipes and P. leniusculus now overlaps in many parts of England 
and Wales (Figures 2 and 3) and some water bodies previously inhabited by A pallipes are now 
occupied by P. leniusculus. Although mixed populations of the two species have developed, none 
survived for more than five years even though the P. leniusculus were free of the crayfish plague 
fungus. The loss of the A pallipes in these cases is most likely to have been due to competitive 
exclusion and prédation by P. leniusculus (HOLDICH and DOMANIEWSKI, 1995 ; HOLDICH et 
al., 1995 c). 
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Figure 3 

Distribution of Pacifastacus leniusculus in Great Britain shown at the 10 -km square level for the 
period 1990-1996 inclusive. 

Figure 3 

Distribution de Pacifastacus leniusculus par quadrat de 10 k m 2 en Grande-Bretagne à partir des 

données récoltées pendant la période de 1990 à 1996 (inclus). 
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Figure 4 

Catchments in Great Britain and Ireland which have suffered mortalities of Austropotamobius 

pallipes since 1980 which are thought to have been due to crayfish plague. 

Figure 4 

Bassins en Grande-Bretagne et en Irlande où ont été observées des mortalités öJAustropotamobius 

pallipes depuis 1980 et dont on suppose qu'elles sont dues à la peste des écrevisses. 
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As well as the effects P. leniusculus is having on A . pallipes, there is also concern about 
its impact on the freshwater environment in general due to its burrowing activities (GUAN, 1994; 
HOLDICH et al., 1995 b), its high densities (GUAN and WILES, 1996), its ability to move over 
relatively long distances (GUAN and WILES, 1997), and its feeding habits (HOLDICH etal., 1995 b). 

In addition to P. leniusculus, a number of other foreign crayfish species have become established 
in Great Britain, all of which could pose a threat to A . pallipes in the future if they are not controlled. 

The narrow-clawed (Turkish) crayfish, Astacus leptodactylus Eschscholtz, introduced into 
Great Britain in the 1970s mainly for the restaurant trade, has a less extensive distribution than 
P. leniusculus, being mainly confined to the south-east of England (HOLDICH etal., 1995 b). It is 
not farmed to any extent and most of the populations are wild having been deliberately introduced." 
As with P. leniusculus, it is much larger, more fecund and invasive than A . pallipes, but like it is 
susceptible to the effects of crayfish plague. 

The other species of non-native crayfish found in Great Britain have a very limited 
distribution at present (details are given in HOLDICH et al., 1995 b). The noble crayfish, Astacus 
astacus (L), from mainland Europe is only known in one area in south-west England where it 
occurs on a farm and in the wild. A . astacus grows to a larger size and is more fecund than A. 
pallipes but, like it, is susceptible to crayfish plague. The red swamp crayfish, Procambarus clarkii 
(Girard), originally from Louisiana (USA) but mainly reaching Great Britain via the aquarist trade, 
has only become established at one site in London. However, individual specimens have been 
found in the wild in other parts of England, sometimes carrying eggs. The red swamp crayfish is 
a fast-growing, highly fecund, invasive species, which can carry the crayfish plague fungus. Its 
rapid spread in mainland Europe is causing great concern. The spiny-cheeked or striped crayfish, 
Orconectes limosus (Rafinesque), originally from North America but now very common in 
mainland Europe, has yet to be confirmed as present in Great Britain, although it is rumoured to 
be. It has similar characteristics to the red swamp crayfish, including the ability to carry the 
crayfish plague fungus. Various Australian crayfish belonging to the genus Cherax have been 
introduced into Great Britain from time to time. No wild populations have yet developed. 

Legislation 

In Great Britain, it is illegal to take A. pallipes from the wild (without a licence) or sell it as 
it is listed on Schedule 5 of the Wildlife and Countryside Act, 1981, which gives it protection from 
such activities. Equivalent protection operates in Northern Ireland. In the Republic of Ireland, it 
is protected by the Wildlife Act, 1976, and it cannot be interfered with, nor can its habitat, without 
a licence. It is also included in the IUCN Red Data List (GROOMBRIDGE, 1993) and in Appendix III 
of the Bern Convention and Annexes II and V of the European Habitats Directive. The directive 
requires the designation of protected areas (Special Areas of Conservation) for species in Annex II. 

It is illegal under Section 14 of the Wildlife and Countryside Act, 1981 to release (without 
a licence) into the wild non-native crayfish species in Great Britain. However, for farming purposes, 
P. leniusculus may be introduced if a licence is obtained from the Ministry of Agriculture, Fisheries 
and Food (MAFF). The areas where farming may be sanctioned by MAFF have recently (1996) 
been restricted to the southern Great Britain (see below). It is also illegal to allow non-native 
crayfish species to escape from holding facilities - reasonable steps and due diligence must be 
exercised to avoid this. Due to their perceived threat to A . pallipes, three non-native species 
(A. astacus, A . leptodactylus and P. leniusculus) were listed on Schedule 9 of the Wildlife and 
Countryside Act in 1992, which effectively classifies them as pests and to which Section 14 
(above) of the Act still applies, despite the fact that they are now ordinarily resident in the wild. If 
other non-native crayfish are found to be breeding in the wild (e.g. P. clarkii), then they will be 
added to the list. In addition to the above legislation, persons producing crayfish for sale or 
transfer are required to register under a 1985 Order of The Diseases of Fish Act. No prosecutions 
have ever been made relating to the release of non-native crayfish to the wild, because there has 
not been a satisfactory definition of the «wild». However, MAFF have now decided that, as far as 
crayfish are concerned, the wild shall be defined as - any body of water from which crayfish could 
move to a natural water course (A. SCOTT, pers. comm.). This has serious implications for existing 
crayfish farms, as very few are escape-proof. Unless prosecutions are brought against people 
contravening the laws then escapes will continue to occur and pose a threat to the native crayfish. 
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In May 1996, MAFF and the Welsh Office introduced further measures to protect 
A pallipes by means of «The Prohibition of Keeping of Live Fish (Crayfish) Order 1996». It is not 
possible for Great Britain to restrict the import of crayfish from mainland Europe due to GATT 
regulations but, by this Order of the Import of Live Fish Act, MAFF can determine what happens 
to them once they are imported. The new measures aim to prevent the spread of P. leniusculus 
by designating prohibited areas (no-go areas) for crayfish farming in parts of England and Wales 
(Fig. 5). Parallel legislation has been introduced by the Scottish Office to make the whole of 
Scotland a no-go area for all non-native crayfish species. In no-go areas, the unlicensed keeping 
of P. leniusculus will be banned, although the few crayfish farms in operation will be allowed to 
continue as long as they adhere to the terms of the Wildlife and Countryside Act (see above). 
The regulations also ban the unlicensed keeping of all other non-native crayfish species 
throughout Great Britain. There is an exemption from the new regulations for those keeping 
non-native crayfish for direct human consumption. A Code of Practice (MINISTRY OF 
AGRICULTURE, FISHERIES AND FOOD, 1996) has been produced for fish markets, hotels and 
restaurants advising them how to keep live crayfish securely, and of their legal responsibilities. 
Outside of no-go areas, P. leniusculus can be sold by aquarist centres and kept in aquaria, but 
over Great Britain as a whole, only the tropical red-clawed crayfish from Queensland, Cherax 
quadricarinatus (von Martens), has been given an exemption from the new legislation, and can 
be kept in closed, heated aquaria. The importation of crayfish into the Irish Republic is prohibited 
under the Live Fish (restriction of import) Order 1972 of the Fisheries Acts. The introduction of 
non-native crayfish into Northern Ireland is an offence under the Wildlife (Northern Ireland) 
Order 1985. 

The Environment Agency is currently undertaking a national review of Fisheries Bylaws. A 
new bylaw which may be implemented is one banning the use of live or dead crayfish as bait. 
This would give further protection to A pallipes as it would reduce the number of accidental 
introductions of non-native crayfish and the spread of crayfish plague by this means. Another 
new bylaw being proposed is one which would prohibit the fishing for crayfish without written 
consent, except on sites registered as crayfish farms. This bylaw is mainly concerned with 
regulating the use of traps (including fyke nets) which might spread crayfish plague and 
accidentally or deliberately catch A pallipes, or fish protected under Section 6 of the Salmon and 
Freshwater Fisheries Act (1975). 

Conservation 

In recent years, there has been a concerted effort to protect the remaining stocks of 
A pallipes in Great Britain and Ireland. In Great Britain, the government has accepted the fact 
that crayfish plague and non-native crayfish pose threats to the future survival of A pallipes. 
Legislation (see above), in addition to that in the Wildlife and Countryside Act, has been recently 
introduced to try and control the problem. Also, research into the distribution of the native and 
non-native crayfish has been funded so that the overall status is well known and future trends 
can be monitored (HOLDICH etal., 1995 b). 

The terms of the EC Habitats Directive and the fact that the Government signed up to the 
Biodiversity Convention at the 1992 Rio Earth Summit have resulted in the statutory and voluntary 
conservation bodies in Great Britain taking a much greater interest in protecting species such as 
A pallipes at a local level, particularly as A pallipes is one of 116 plant and animal species 
identified as of key importance in the UK Biodiversity Action Plan Steering Group Report 
(DEPARTMENT OF THE ENVIRONMENT, 1995). 

Educating people about the crayfish problem in Great Britain has been important in 
ensuring the future survival of A pallipes. This has been helped by the wide-spread dissemination 
of leaflets which summarise the problem and help with the identification of the species present 
(NATIONAL RIVERS AUTHORITY, 1994 ; ENVIRONMENT AGENCY, 1997). 

All river catchments in England and Wales have recently been categorised on the basis of 
their crayfish status (HOLDICH and ROGERS, 1997). This information should assist managers in 
deciding what further measures need to be taken to protect and conserve populations of A 
pallipes. Amongst these measures, two are fundamental to any management policy, i.e. 
restocking and stocking native crayfish, and eradication of non-native crayfish. 
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Figure 5 

Areas of Great Britain to which The Prohibition of Keeping of Live Fish (Crayfish) Order 1996 

applies. Shaded portions are no-go areas for the keeping of Pacifastacus leniusculus. It is not 

permitted to keep any other species of foreign crayfish in the whole of Great Britain but see text 

for exemptions. 

Figure 5 

Zones en Grande-Bretagne où s'exerce la loi de 1996 interdisant de garder des écrevisses 

exotiques vivantes. Les portions hachurées correspondent à des zones interdites pour l'élevage 

de Pacifastacus leniusculus. Il n'est pas permis de garder toute autre espèce d'écrevisses 

exotiques dans tout le pays mais se référer au texte pour les dérogations. 



Bull. Fr. Pêche Piscic. (1997) 347:597-616 — 609 — 

Restocking and stocking 

Restocking of waters previously affected by crayfish plague has been carried out in the 
Bristol Avon catchment (England) (M. FRAYLING, pers. comm.) and an Irish lake (REYNOLDS 
and MATTHEWS, 1997). These have both been successful in that breeding populations have 
become established. Attempts are being made to cultivated, pallipes using local stock to restock 
the River Itchin (England), where crayfish are thought to have been eliminated by crayfish plague 
in the 1980s (A. HUTCHINGS, pers. comm.). In these cases, local stock has been used but in 
other cases this might not be possible. GRANDJEAN et al. (1997 b) have shown, by the 
mitochondrial DNA technique, that A. pallipes in Great Britain are very similar to those in France, 
suggesting that British populations may have originally been derived from French stock. Also, 
this may have been relatively recently as little genetic variation has been found between British 
populations (GRANDJEAN et al., 1997 a). Although these studies were fairly conclusive, further 
work is needed using a greater range of samples and additional techniques before one can say 
that reintroductions can be made using stock from non-local populations. When possible, local 
stock should be used for reintroductions, although this is no guarantee that they will have the 
same genetic structure, as stocking waters where A. pallipes has not been recorded before was 
common practice in the past (THOMAS and INGLE, 1971). This was carried out at a time when 
A. pallipes was a popular food and is probably partly responsible for the present distribution 
pattern. Such introductions are not permitted now underthe terms of the Wildlife and Countryside 
Act, 1981, except under licence. The practice of adding crayfish to a water body should be viewed 
with caution (HOLDICH, 1988) and, if it is attempted, particular note should be taken of their 
habitat requirements (SMITH etal., 1996 ; NAURAand ROBINSON, 1997). TAUGB0L et al. (1993) 
have pointed out that when crayfish plague eradicates a crayfish population, then a valuable 
genetic resource may be lost. One way of preventing this is to protect a plague-threatened 
population by transferring part of it to a non-threatened site. Consequently, if themain population 
was eradicated, the reserve population would serve as a living gene-bank from which restocking 
material could be obtained. In Norway, where the native crayfish is a valuable resource, this has 
been carried out with a number of populations. 

Eradication of non-native crayfish species 

This should be considered as an option to protect A. pallipes in Great Britain, particularly 
where non-native crayfish occur in catchments with strong native populations. However, no 
research has been funded in Great Britain to see if this is feasible. Control of such populations 
is probably a more viable option, particularly by intensive trapping over a sustained period as has i 
been done for A . leptodactylus (HOLDICH etal., 1995 b). However, even control is difficult unless It 
it is carried out at regular intervals as juvenile crayfish are rarely caught by trapping. Another 
option might be to use predators such as eels. P. leniusculus in particular are able to survive out 
of water for months in their burrows, so attempts to eliminate lacustrine populations by draining 
down and then refilling have failed as the time interval was not long enough. There is no biocide 
specific for crayfish and the use of such chemicals has met with little success (LAURENT, 1995). 

CONCLUSIONS 

It has taken almost two decades to persuade the British Government that established 
crayfish introductions and crayfish plague are serious threats to the future survival of A. pallipes 
- the only crayfish native to Great Britain. This is now accepted and legislation is being put in 
place which should enhance the protection of this species. Whether the setting up of no-go areas 
(ROGERS and HOLDICH, 1997) and the implementation of national bylaws will prove sufficient 
remains to be seen. Although, the status of A. pallipes in Great Britain has improved markedly 
over the last few years, and there have been no crayfish plague outbreaks for four years, there 
is no room for complacency and constant vigilance will be required if this is not to deteriorate. 
Despite the introduction of new laws, very few catchments containing A . pallipes in England and 
Wales are currently «safe» from the threat of non-native crayfish and crayfish plague. Even the 
dense populations in the north of England could easily be threatened by an illegal introduction 
or an outbreak of crayfish plague, it should be noted that a number of P. leniusculus crayfish 
populations are thought to be developing north of the border in Scotland. 
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In order to ensure the future survival of A pallipes in Great Britain, priority should be given 
to funding research in the following areas : 

1. Distribution. This is not static and consequently, for any conservation and management 
plans to succeed, there needs to be continuous monitoring of the situation. Records will need 
verifying regularly if managers are to be provided with the correct information. The National 
Database of crayfish records needs to be updated regularly. 

2. Eradication. There is an urgent need to develop methods for eradicating nuisance 
populations of non-native crayfish, particularly in areas where there are strong populations of 
A pallipes. 

3. More needs to be known about the genetics of A . pallipes so that a sensible 
reintroduction policy can be formulated. 
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