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Foreword

Since 1978 there has been quite many mectings between Nordic crayfish researchers. The first
Nordic meeting was arranged at Erken, Sweden, in 1977 and was attended by researchers and
managers from Norway, Sweden and Finland. The second Nordic meeting was held in Lammi,
Finland, in 1979, Two RIFAC (European Inland Fisheries Advisory Committec) crayfish
meelings, focusing on aquaculture and management and stocking respectively, were held in
Trondheim, Norway, and Kuopio, Finland, in 1987 and 1991. Preceeding the EIFAC meeling in
1991 was a NotFA research course on crayfish management and culture. A NorFA warkshop was
held in Alvkarleby, Sweden, in 1993 focusing on crayfish population ecology, and a NorFA
research course on crayfish pathogen methodology was held in Jyviskyli, Finland, in 1995, The
last two meetings also gathered participants from Lithuania and Estonia, and subsequently the
Nordic-Baltic cooperation and mutual visits further increased, That encouraged us fo arrange the
first crayfish workshop with participants from all Baltic and Nordic countries, in Estonia, May
23-26, 1998, The aim of this workshop is further outlined in the "Introduction” section of this
report.

The workshop gathered 37 participants from 9 different countries (Appendix 1). In total 21 oral
and 8 poster presentations were given (Appendix 2) and there were group discussions on different
subjects related to management of crayfish. (Workshop program in Appendix 3). This report
presents the submitted manuseripts of the oral/poster presentations, arranged in two different
parts. Part 1 gives the crayfish status situation by country, and part 2 contains the other
contributions on different aspects of crayfish biology and ecology. With the exception of minor,
editorial corrcetions, the papers are presented as received by the editor, i.e. there has been no
reviewing process. Part 3 of the report presents in short, conclusions and recommendations from
the workshop, based on the group and plenary discussions. The workshop has mainly been
financed by NorFA (Nordic Academy for Advanced Study). Also the International Association of
Astacology (IAA), the Estonian Fisheries Capital Fund, the Norwegian Ministry of Environment,
and Eastern Norway Research Institute have granted economical support. On behalf of all the
participants, thanks to the supporters who made this workshop possible. As organizers, we would
also like to thank all the participants for making the workshop to a successful event. The
professional outcome was good, but not less important was the warm and [riendly atmosphere in
which new friendship and contets were formed.

Lillehammer/Sagadi, January 1999

Trond Taughal Juanus Tuusti
(sign.)
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Introduction

Freshwater crayfish are a major component of the freshwater systems in large parts of the
Wordic and Baltic countries. There are two European (4stacus astacus and A.
leptodactylus) and two North American (Pacifastacus leniusculus and Orconectes
limosus) species in the region. Freshwater crayfish are subject lo greal concern due lo a
large decline of the native populations. The native crayfish species of Europe are
considered as vulnerable and special care is recommended in the management
(exploitation and conservation) of these species (cf. the Bern convention and the EC's
Habitat Directive). In addition, crayfish have a high economical, as well as recreational
and ecological value, and there is a considerable interest to increase harvest from wild and
cultured stocks.

The Nordic and Baltic countrics have many of the management problems and challenges
in common. Good communication, co-operation and co-ordination between researchers
and managers in the different countries are of great importance in order to enhance
crayfish management and research. The purpose of the workshop was to cxchange
information and knowledge based on current research and mangement experiences, and
discuss future research needs. Manuscripts from most of the oral and poster presentations

are published in the present report.

Aim of the workshop

= Review current status (distribution, development trends and threats), ongoing
rescarch projects and managment of freshwater crayfish in the Nordic and Baltic
countries, including both native and introduced species.

. Identify and discuss important crayfish management problems and actions, based on
current rescarch/knowledge and mangement experience.

. Identify future research needs in order to improve the management (exploitation and
conservation) of the crayfish stocks.

] Enhance Nordic/Baltic co-operation on crayfish research and management, and
strengthen the network of Nordic/Baltic crayfish researchers.

. Enhance interest for crayfish research and mangement by including research
students/young researchers in the more established group of Nordic/Baltic crayfish
researchers.






Part 1
Crayfish situation by country






Freshwater crayfish in Denmark; species, diseases, legislation
and management

Bjarne Styrishave', Soren Berg’ and Berit Bojsen’

'Department of Life Sciences & Chemistry, Roskilde University,
P.0O. Box 260, 4000 Roskilde, Denmark

*Danish Institute for Fisheries Research, Dept. of Inland Fisheries,
Vejlsavej 39, DE-8600 Silkeborg, Denmark

1 Introduction

During the last 10 - 15 years the interest in several aspects of freshwater crayfish has
increased in Denmark. Before this period very few individuals and no regional or national
authorities payed much attention to the existence of freshwater crayfish. The issue of
freshwater crayfish was more or less positioned in a vacuum between low fisheries
interest (both commercial and recreational), low aquaculture interest and low protection
{or conservation) interests and, probably as a consequence of these, low scientific interest
as well, Freshwater crayfish research performed in Denmark during the last 10 - 15 years
is limited to ca, 10 M. Sc. - thesis. No graduate researchers have been engaged in any
research of their own. In this respect Denmark is very dilferent from it’s neighbouring
countries, e.g. Sweden, which has an old and very strong tradition in both production and

consumption of crayfish and crayfish research.

‘The foundation of two crayfish farmer associations around 1988 one of which still exists,
indicates an increasing interest in crayfish farming at that time. Several new laws with
more or less direct relevance (o freshwater crayfish were adopted during the early 1990's,
indicating more focus on crayfish from the authoritics. But knowledge and inlormation on
distribution of species and status of single populations is still very poor, mainly due to the
lack of national or regional monitoring programmecs. In spite of these difliculties this
paper will describe the present situation for [reshwater crayfish in Denmark, by

summarizing official and unofficial knowledge.
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2 Distribution and status of freshwater crayfish species in Denmark

2.1 Native crayfish

Neoble crayfish, Astacus astacus

Denmark has only one native specics of crayfish, the noble crayfish (4stacus astacus).
Thus, the noble crayfish is an integral part of Danish freshwater systems. Within the last
century, however, stocks have declined primarily due to entrophication and drainage of
lakes and regulation of rivers for agricultural purposes. However, stocks are still found in
many major river systems and in all parts of the country. Denmark is administratiwely
separated into 31 regions with respect to river systems. The noble erayfish is found in all
31 regions. On the Jutland peninsula, the largest stocks are found in Skals river, Simested
River and in the Gudend River system. On the island of Funen, the largest stocks are
associated with the Odensc river system, and on the island ol Zealand, major stocks are
found in the Lindved, Tude, and Susa river systems (Larsen 1990). Noble crayfish
farming is on a small scale and the annual yield is assumed to be less than 5 fonnes.

In recent years, efforts have been made (o restore lakes and rivers throughout the country,
The noble crayfish is assumed (o benefil from these restorations, Yet, the noble craylish
has only litlle commereial value in Denmark and a limited amount of data are available on
noble crayiish distribution and exploitation. Therefore, the importance of nature
restoration on noble crayfish populations are unknovwn. In recent years, the noble crayfish
have been threatened by the introduction of alien crayfish species, primarily the narrow-
clawed crayfish, Astacus leptodactylus and the signal crayfish Pacifastacus leniusculus,
which carries the crayfish plague, Aphanomyces astaci.

2.2 Introduced crayfish

Signal crayfish, Pacifastacus leniusculus

In the carly 1970s, the signal crayfish were introduced to Denmark (Bruun 1992). Signal
crayfish were introduced partly to replace the noble erayfish in small scale crayfish
farming and partly, because signal crayfish with its higher reproductive potential and
faster growth is assumed to have a greater potential than noble crayfish for large scale
commercial production. However, several noble crayfish farmers pointed out, that signal
crayfish could polentially threaten the remaining stocks of noblc crayfish duc to the
spread of crayfish plague and in 1992 new laws made it illegal to relcase alien crayfish
mecluding signal craylish into Danish natural waters. At that time, however, several signal
crayfish farms were established and are still found in all parts of the country. No
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registration of signal crayfish implants in natural waters has been made prior to 1992, and
therefore a map on the distribution of signal crayfish implants in Denmark is not currently
available, Signal crayfish are now found in the wild but no effort has been made to map
the distribution, Conseguently, little is known about signal crayfish in the wild.

On the Jutland peninsula signal crayfish have been found in the Ribe river system. No
further information is available on this population. On the island of Zealand, signal
crayflish have been found in the Tude river sysiem, Specimens [rom this river was found
to carry the crayfish plague, Aphanomyeces astaci. In Skovse stream, a tributary of Tude
river, females with hatchlings have been caught. This is the only clear evidence for signal
crayfish reproducing in the wild in Denmark. The population size is not known, however.

Narrow-clawed crayfish, Astacus leptodactylus

The narrow-clawed crayfish, was introduced to Denmark primarily from Poland and
Turkey in the carly 1970's for use in crayfish farming. As a resull stocks are found in
most parts of the country (especially on the Jutland peninsula and on the Island of
Zealand) in privately owned, isolated lakes and ponds. The distribution of narrow-clawed
crayfish in Denmark in the wild has never been investigated and as a result is not known.
However, the Danish Crayfish Farmers Association has two records on the occurrence of
wild populations of narrow-clawed crayfish in Denmark, both in the Southern part of the
Jutland peninsula where it has been found in a pond associated with the Ribe river system,
and in Ferup Lake close (o the City of Vejle. How and when these stocks were introduced
is unknown as are the population sizes. Also, it is not known whether these populations
reproduce in the wild and can expand to other arcas. The narrow-clawed crayfish is found
in all 7 districts associated with Zealand and surrounding islands in isolated ponds and
lakes (MNational Forest and Nature Agency 1997) but has not yet been reported in the wild.

The narrow-clawed crayfish is considered to be a potential threat to the noble crayfish due
to its higher fertility, higher growth rate and better utilisation of food supply (Holdich and
Lowery 1988). Ilowever, since both species are sensitive to the crayfish plague, the signal
crayfish is concidered a threat to both species.

Red swamp crayfish, Procambarus clarkii

The red swamp crayfish has recently been introduced to Denmark in low quantities for
use in domestic aquarias. The species has not been recorded in the wild. It is presently
unknown, if this species can survive during the Danish winter or reproduce in the wild.



3 Crayfish diseases

Crayfish plague, Aphanomyces astaci

No crayfish plague outbreak has yet been reported in Denmark. However, a large stock of
noble crayfish disappeared suddenly from Bonderup Bog in 1992, Signal crayfish were
caught in the nearby Tude River, and was found to carry the craylish plague. This
suggests, that this stock of noble craylish may have disappeared as a result of crayfish
plague, but this is highly speculative.

Poreelain disease, Thelohania conjeteani
Essentially no information are available, but the disease has been observed in several
stocks throughout the country, It appears to infect less than 5-10% of a population.

Burn spot disease, Ramularia astaci
The burn spot disease is not very common, yet the disease is frequently observed. With
few exceptions, the disease appears to have little cffeet on populations.

Psorosperminm haeckelii
Psorospermium haeckelii is frequently observed and is probably very common. It has

been observed in othervise healthy individuals of noble erayfish, and the effects on noble

crayfish populations are presently unknown.

4 Legislation related to the protection of native crayfish

Four Danish laws have relations to the protection of the native noble crayfish. Two laws
have specific goals of protecting habitats and their quality and two laws have sections
more or less divectly aiming at freshwater crayfish,

Hubitut protection

The environmeni profection acl serves the general purpose of preventing pollution of air
water and soil, and to provide the basis for planning actions against pollution. This law is
very important for the well being of all aguatic habitats in Denmark, The discharge of
pollutants and sewage from towns, factories and agriculture during this century is
considercd one of the main reasons for the reduction in number and density of noble

crayfish populations.

The stream act has the peneral purpose to ensure that streams can be used to drain off

surface waters, but all actions must be taken under consideration of environmental

demands, especially the physical quality of stream habitats. This is done via maintenance
14



schemes for cach river system in Denmark, stating how maintenance must be performed
to ensure the draining capacity of the stream without reducing the quality of the river as a
habitat for aquatic organisms. | 1997 a new section was added to the stream act. It is now
forbidden for farmers to plough ficlds closer than two metres from the lop of stream
banks. This rule is expected to reduces the crosion of stream banks significantly.

Both laws are important for preventing the deterioration ol aquatic habitats in general, As
a result, all aquatic species, including the noble crayfish, is assumed to benefit from the
adoption of these two laws,

Noble crayfish species protection

The nature profection act has the general purpose to protect animals and plants native to
Denmark and to improve or re-establish habitats. An important section makes it forbidden
to impose physical changes to all lakes larger than 100 m® and secleeted rivers of high
nature value without prior permission. The law also contains a ban against putting alien
species of plants and animals out into the Danish nature without prior permission. It is
also possible to put special restrictions on the use of landscapes, rivers efe. by naming
them nature reserves or "special protected areas", but this can only be done by
compensating the landowners for economical losses resulting from the restrictions.

The inland fisheries act of 1992 is the only law directly naming crayfish. The noble
crayfish has a minimum legal size of 90 mm and a closed season [or males from Oclober
Ist to March 31st and for females from Octlober 1st to July 31st. There is no legal size and
closed season for alien species.

A governmental order of 1994 under the inland fisheries act has made it illegal to stock
alien species of freshwater crayfish in any kind of freshwater in Denmark, including
closed lakes and ponds (e.g. garden ponds). At the same time the order imposed strong
restrictions on farming with already introduced alien crayfish.

The inland fisheries act also has general rules on size and type of gears allowed as well as
a ban against fishing with explosives, poison, light, by draining ponds or by chasing fish
into gears. All these rules put restrictions on the effectiveness of fishing thereby

protecting crayfish populations from overfishing.

Red list status of the noble crayfish
In Denmark, the National Forest and Nature Agency is responsible for the development

and updating of the List of Endangered Specics, the so called Red List. An appendix to
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this list is also being published, called the Yellow List. This list covers specics that arc
not presently threatened with extinction and therefore do not fit into the categories of the
Red List, yet to some extend demands attention because they could be further threatened
in the near future. A new Red List will be published in 1998, and for the first time the
noble crayfish will appear, but only in the Yellow List appendix.

‘The fact that the noble crayfish will appear in the Danish Red List appendix demonstrates
that the National Forest and Nature Agency are more concerned with the noble crayfish
now than when the latest issue of the Red List was published in 1990.

Other regulations important to freshwater crayfish

According to the rules of the inner market in the European Union, freshwater crayfish can
be imported live, but according to the Danish rules they can only be imported for
consumption and must not be used for stocking. Live crayfish imported from outside the
European Union must be killed before distribution within the country. The fact that it is
allowed to import alien species of crayfish live must, however, be considered a major risk
to the native noble crayfish, as it is very casy to use live crayfish bought for consumption

for illepal stocking purposes.

5 Management of noble crayfish stocking

Since 1993, the Danish Fisherics Management Funds (the Danish anglers or rod license)
have supported stocking of noble crayfish financially paying 50% of the expenditures to
establish self-reproducing populations of noble crayfish in lakes and ponds. The support
is limiled to the price of stocking max 15 0+ noble crayfish per metre shore line,
distributed over 1, 2 or 3 years, Fishing on the noble craylish populations established with
support must obey the rules of the inland fisheries act and feeding the crayfish is not
allowed. In this way the financial support aims at creating new populations of noble
crayfish in natural balance rather than supporting the establishing of crayfish farms.

So far, 40 land owners have benefitted from this arrangement, stocking a total of 106.700
noble crayfish (0+ or older) during the period 1993 - 1997.The interest from the
applicants to receive support was highest during the first two years and has declined

steadily since then. The reason for this is not known.

6 Conclusions

Positive and negative aspects in the present situation in Denmark from a noble crayfish

protection point of view:
16



Advantages
Noble craylish are still found in all parts of Denmark and lakes and ponds are being

repopulated with noble crayfish. As far as anyone knows introduced erayfish arc still rare
in the wild, and they can only be imported for consumption. For these reasons, the noble
crayfish is not considered to be neither endangered, threatened, vulnerable, or rare, but the
fact that the noble crayfish will appear in the Danish Red List appendix and thal the
Danish Fisheries Management Funds actively supports the stocking of noble crayfish
indicate that the Danish authoritics are now becoming increasingly aware of the crayfish
problem, The noble crayfish and it’s habitats is also considered Lo be well protected by

legislation.

The crayfish populations arc often located on different islands and thereby separated from
onc another by marine barriers. The natural spread of introduced crayfish is therefore
likely to be slow and some noble crayfish populations may be completely isolated and
protected from the invasion of alien crayfish.

Disadvantages
It is now established, that populations of signal crayfish live, grow and reproduce in the

wild. It is also known that these signal crayfish carries the crayfish plague. The major
problem concerning signal crayfish is, that no records on signal crayfish implants exists.
It is therefore extremely difficult to map the distribution of signal crayfish, and the
authorities do not know where to look for signal crayfish in the wild. Another problem is
that live crayfish can be imported to Denmark from other member states of the European
Union. Live signal crayfish are frequently being imported from England and Ircland for
consumption, but the Danish authoritics have no means to ensure that the crayfish are
actually being consumed and not released into freshwater habitais, This is also the case
when signal crayfish are being sold for consumption from already existing signal crayfish
farms. Crayfish imported from countries outside the European Union must be killed
before distribution within the country. This law can legally be bypassed, however, if
crayfish from outside the EU are exported to another EU member state where the specics
already exists before being exported to Denmark. In Denmark, crayfish plague outbreaks
have not yet been reported with certainty. Therefore, the Danish authorities have no
experience in diagnosing the disease, and no precautions are taken to counteract a crayfish
plague outbreak. In Denmark, crayfish farming is on a small scale. As a result, most
crayfish production, sale, and distribution are essentially out of the authorities control.
Presently, about 15 noble crayfish farms are registered and frequently controlled by the
Danish Veterinary and Food Service. These farms only represents a fraction of the total
crayfish production.

17



References

Bruun P. 1992, Alternative husdyrproduktioner - muligheder belyst ved hjorte,
slagtekaniner og krehs (Alternative domestic animal production - illustrated by
deer, rabbits and crayfish). Statens Jordbrugsekonomiske Institut.
Landbrugsministeriets rapport nr, 69.

Fiskeriministeriets bekendigerelse nr, 323 af 28, April 1994 om udsztning af krebs i
ferske vande (Governmental order on stocking of crayfish in freshwater from the
ministry of fisheries).

Holdich D. M. and Lowery, R, 8. 1988. Freshwater crayfish: Biology, management, and
exploitation. Cambridge University Press.

Larsen K. 1990. Den ny krebsebog (The new crayfishbook). Forlaget Pinus, 160 pp.

Lovhckendtgerelse nr. 625 af 15. Juli 1997 om miljebeskyttelse (The environment
protection act).

Lovbekendtgerelse nr. 404 af 19. Maj 1992 af lov om vandlab (The stream act).

Lovbekendtgerclse nr. 495 af 16. Juni 1997 af lov om Ferskvandsfiskeri (The Inland
fisheries act).

Lovbekendtgerelse nr. 835 af 1. November 1997 om naturbeskyttelse (The nature
protection act).

National Forest and Nature Agency 1997, Vejledning om regler for udsztning af fisk,
krebs og bleddyr i de ferske vande (Guidelines on the rules of stocking fish,
crayfish and molluscs in Danish freshwaters), National Forest and Naturc Agency,

32 pp-

18



Crayfish situation in Estonia

Jaanus Tunsti
Sapadi Training Cenire
EE-2123 Sagadi, Estonia

Noble crayfish Astacus astacus 1.. probably migrated into Istonian lakes and rivers
concurrently with the end of the last glaciation and the elevation ol the land. At the wave
of crayfish plague struck turn of the 19" century Estonian lakes and rivers were very rich
of crayfishes. First in Estonia in 1896-1903 in watersheds of lakes of Peipsi and
Vartsjirv. During the following 40 years the plague wiped out nearly all crayfish stocks
on mainland. Last plague similar outbreak was repistered in 1985-86, when crayfishes
disappeared in 8 good crayfish waterbodies. Only islands of Saaremaa, Hilumaa and
Muhu have not been affected. Thus one of the main threats to our crayfish stocks are still
plague — similar deaths.

Geographical position of Estonia provides very good natural barriers against the
immigration of alien species, Migration from the eastern direction by natural watcrcourses
is difficult due to lake of Peipsi. This border waterbody has average depth of 7 meters
and length more than 150 km. Migration of alien crayfish species, i.e. narrow clawed
crayfish and signal crayfish (introduced into 2 lakes of Latvia close to Estonian border)
using natural watersheds might be more success{ul from south-east of Russia and north
Latvia. Hence the immigration or introduction of alien crayfish species is the second
threats to the noble crayfish stocks.

Crayfish distribution pattern is more or less connected with the habitat conditions. It is
better on the islands, where there are small rivers and streams with high Ca content due to
limestone rocks and in south of Estonia in the biggest lake areas (Fig. 1). In central and
western parts, there are slowflowing lowland rivers, which middle and downstrcams are
often polluted and therefore not suitable for crayfish. In north of Estonia there arc biggest
salmon rivers, but only few of them provide good habitat condition for ¢crayfish due to the
high pollution load from industry, In the period of 1950-1980 almost all rivers and
streams lost their natural streambed. Dredging was one part of collectivisation program to
provide new ficlds for agriculture. Thus pollution and dredging have also contributed to

the decline in large scale in crayfish abundance.
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Commercial harvest has been in Estonia up to 31 tonnes in 1929, Since 1940 the catch
have declined. The biology, distribution and stocks of noble crayfish have been studied in
detail in 1952-56 by A. Jarvektlg. Later information on crayfish catching and yield has
mainly obtained [rom annual catching reports based on the licences, which were given out
by the local authorities to the fishcrman.
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Fig. 2 The number of sized noble crayfish caught with licences in 1974 - 1987

After crayfish season the licences will be collected and analysed. Official figures are
shown on Fig. 2. There are annual reports available since 1971, As it is shown, the official
numbers are very small and one can ask, if it is reasonable at all catch crayfish or to
protect crayfish resources, is it better to put a ban lo the fishing? Reality seems to be a
little different. To make speculations, a real annual catch might be from 1,5 to 2 tons and
proportion between Saaremaa and mainland is the same (see Fig. 2). A heavy poaching
level will be explained as follows (cspecially year 1997): presently crayfish are valuable
on the market and it is easy to get during short time a good income. Henee, the next

problem for crayfish stocks is poaching,

During recent years there has been an increasing focus on the restoration of crayfish lakes
and rivers. Matured crayfish have been collected mainly from the island of Saaremaa and
transplanted to the mainland. Since 1970 more than 200 000 specimens have been
transferred from good and strong populations to the old and new crayfish waterbodies.
First experiments to develop crayfish aguaculture in [stonia were carried through in the
seventies. Then, after a short break in 1989 in total 8000 juveniles were hatched in indoor
conditions in the Fishfarm of Saare, which were released to the natural waterbodics. Next
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year the experiment was continued in indoor conditions in a small brook, In total 3500
juv. were hatched and released to the same stream. At the same time experiments have
been done in a smaller scale at Aksi hatchery and in 1996 Harjanurme Fishfarm started
crayfish aguaculture in the reconstructed carp ponds. An estimated one summer old
juveniles production was over 10 000. In 1997 the outcome was up to 20 000 juveniles.
The hatching of crayfish can be considered as a beginning of crayfish farming in Estonia.

Data about the dicts of otter Lutra lutra and mink Musiela vison have been collected
since 1967 by Nikolai Laanetu. The diet of otter and mink is reflecting in a quite good
way the changes of species composition in the waterbody ecosystem. At present there are
in total 1300 olters inhabiting in mainland and 5000 minks on all over Estonia. Hence
there will be a heavy pressure lo the small and scattered crayfish populations. The
composition of droppings of otter and mink, the crayfish remains are giving us essential
information about crayfish distribution especially in the riversystems.

Distribution and number of water mammals’ otter and mink is one of the main threats to
the small and scattered crayfish populations in little brooks and rivers.

Thus the main threats in Estonia are:

1. Craylish plague

2, Introduction or immigration of alien species
3. Pollution and dredging

4, Poaching

5. Distribution of ofter and mink
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Crayfish situation in Estonia: Legislation

Leeln Kukk
Ministry of Environment, Dept. of Fishery
Kopli 76, Tallinn, EEQ004, Estonia

Crayfish catching, stocking and farming in Estonia is regulated by two main Acts:
e Estonian Fisherics Law and Lstonian Fisheries Rules which is laying down the main

principles of catching of crayfish and stocking of fish, including crayfish;
o  Water Act which is regulating the aquaculture in Estonia, including crayfish farming.

1 Licensing of crayfish catch in Estonia

Acecording to the Fisheries Rules in Estonia it is allowed to catch crayfish from the 25" of
July up to 25" of September,

It is in the competence of Minister of Environment to change these dates temporarily if
the nature conditions are not favourable and catch period can endanger the crayfish stock
(for example cold and long spring),

Iri private waterbodies amount of catch is regulated by the owner.

For crayfish catch in state and municipality owned waterbodies every person must have a

crayfish license, which is issued by the local County Government.

In this license is laid down:

e the waterbody and area of the waterbody (in the case of the river) where the owner of
license can catch crayfish

e the number and Lype of fishing gears allowed to use
e the period during which the catch is allowed (see enclosed form of the license).

After the license has lost its validation it should be returned to the county government
with catch data. In addition to above mentioned licences, Ministry of Environment is
issuing also licenses for scientific research (testfishing). Data of these two type of catches
arc basis for the price fixed for using certain type of gear during 24 hours and it is
enforced according to Estonian Fisheries Law by the Minister of Environment.
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Usually the price has quite big variation dependent on the situation of crayfish stock in
the different waterbodies. In some counties the catch of crayfish is not allowed at all due
to the poor stock size. For crayfish catch it is allowed to use crayfish lift net and crayfish
fyke net.Legal size of crayfish is 10 cm. Fine for illegal catches is 50 EEK (1 DEM=8
EEK) per individual

2 Stocking

According to the Act of Protection of Nature Objects in Estonia, it is forbidden to
introduce foreign species to natural waters. Thus it is prohibited to stock any other
crayfish species than Astacus astacus.

For stocking of local species it is obligatory to get permission from local County
government, and a commission with at least one representative from County Government
has to observe the stocking and [ill the aet of stocking.

3 Licensing of aquaculture

Licensing of aquaculture does not make any difference between crayfish or fish farming.
Licenses have the same requirements. For fishfarming the company has to get the
permission for water usc if they give supplementary food and if the increase of fish
weight in their fish farm is more than 2 tonnes per year. For fishfarms the permission for
water use is frec of charge. The permissions are issued by local County Governments.

With the permission for taking the water for aquaculturc is fixed:

e the maximum amount of the food;

¢ the maximum amount of the water;

e demands for the environmental observation (frequency of taking the samples of P, N,
BOD, from water).

" Up to now fishfarms also do not have to pay destruction foe as the procedure of
calculating their pollution amount is in elaboration. Up to now Estonia has only one
fishfarm who is dealing with crayfish farming. Its capacity is up to 30 000 one-summer
old crayfish and this production is used for stocking.
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VAHIPUUGILUBA nr
Crayfish licence

Name of the licence owner

Waterbody and areq

Fishing gears

Mumber

Nurmber of crayfish allowed to catch

Date of issuing the license VYalidation of licence (hours, date) cost of the licence

Organizafion by whome the license is issued

Name of person by whom the license is issued

signature Stamp

Remarks
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Crayfish license 1s valid only with the identification document




Toevihi pikkuse mi&tmine Isase ({7 ) ja emase [(;1' } joevihi vilismorfoloogilised erinevused
PUGgip&evik:
Date time gears Weather
beginning _end name No
No of
specimens Length{cm
-5 ) 7 8 9 10 11 12 13 14+
femcdle
incl. disegsed
male |
incl. diseased
total ﬁ

Signature of the license owner
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Crayfish situation in Finland

Arl Mannonen' & Kai Wesiman®

'Evo Fisherics Research and Aquaculture,
SF-16970 Evo, Finland

*Finnish Game and Fisheries Research Institute,
P.0). Box 6, SF-00721 Helsinki, Finland

1 Crayfish species and their distribution in Finland

Al present there are three freshwater crayfish species in Finland, two native and one
introduced. Noble crayfish (dstacus astacus) and narrow-clawed crayfish (4.
leptodactylus) arc considered as native species, while signal crayfish (Pacifastacus

leniusculus) is introduced. .

The first consistent data on the distribution of 4, asfacus in Finland was published by
Nylander in 1859 (Fig. 1). At that time, 4. astacus had spread to about 62 °N. I'rom this
and other data (Westman 1973, 1991) we can deduce that the natural distribution of A.
astacus in Finland has not extended beyond about 62 °N. Noble crayfish has - thanks to
intensive stockings - spread to all the major watercourses up to the Arctic Circle, its
distribution extending further into north in western parts of the country than in the eastern
parts. At present the continuous area of distribution of 4. asfacus appears to extend to
about 65 °N in Eastern Finland and to about 67 “N in northern Finland, i.e. north of the
Arctic Circle (Fig. 1). There are also some isolated populations at Kittild and Salla and
even in the northern part of Enontekit where the world's northernmost known 4. astacus
populations are found in Lake Leppéjérvi 68 30° °N and Njurgalahti of River Lemmenjoki
68 45" °N (Westman 1991, Tast 1993).

A. leptodactylus is an Eastern specics which is encountered only occasionally in a few
southeastern border waters. The small numbers observed indicate that this specics has
cstablished no permanent populations in Finland. P. leniusculus was introduced into
Finland for the first time in 1967. To this date it has been stocked into almost 300 water
bodies, mainly lakes located in Southern Finland, within the natural range of the noble
crayfish, i.e. below 62°N. The stocking waters are former crayfish waters devastated by
the plague. Only a few experimental stockings have been made in more northerly waters
of which Lake Kermajirvi (66°N) represents the world’s northernmost locality.
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2 The annual catch of crayfish in Finland

Current annual catch of eraylish in Finland and its cconomic value is difficult to estimate,
since there is no systematically compiled data available on cither the fees paid to the
trappers or retail prices. In recent years the total catch of crayfish has generally been
estimated to 2.5 - 4.8 million individuals per year (e.g. Leinonen 1993, Anonymous
1995), out of which 2 - 3 % has been signal crayfish. The signal crayfish has been
observed to reproduce roughly in about 100 lakes and it is estimated that in 1998 signal
crayfish are recreationally or commercially trapped in 15 - 20 lakes, The number of lakes
opened for licensed trapping is now estimated to rise rapidly.

Despitc constant rises in the price of crayfish the decline in 4. astacus stocks has
decreased the numbers of professional crayfish trappers. By contrast the number of
recreational trappers has increased and is estimated to be about 100 000. The catch of the
recreational trapping in 1996 was estimated to be 3.0 million crayfish, the value of which
equals to about I'IM 28 million (Anonymous 1998).

3 Factors endangering crayfish stocks

Crayfish plague (4dphanomyces astaci) has caused by far the greatest losses to noble
crayfish stocks in Finland. Crayfish plague has undoubtedly occurred in most of Finland’s
crayfish waters, oflen several times during the past hundred years. Of the 74 major
watercourses in Finland, excluding the seven flowing to the north in which A. astacus
have never lived, less than 20 remain uninfected (e.g. Westman 1973, Westman et al.
1973, Nylund and Westman 1992). In total the noble crayfish has vanished from
thousands of waters and due to the plague its distribution is not anymore continuous but is
split up to innumerable separate areas of mainly small extent, often in the upper parts of

walercourses.

Despite intensive stocking attempts during the last hundred years only few catchable
noble crayfish stocks have redeveloped in most plague stricken waters, particularly in
large lakes. With the decline of noble crayfish stocks, the present occurrence of the plague
is confined to relatively few areas. Fresh outbreaks of plague have been recorded at the
rate of about ten a vear in plague-free waters as well ag in revived populations (Westman
1991). Because of inherent problems in plague diacnostics the actual number of outbreaks
may be considerably greater. It has also been reported that for diagnostics of the diseasc,

31



sample crayfish are sent in only one third of the cases of suspeeted plaguc outbreaks.
Also signal crayfish may in some instances be susceptible to the crayfish plague. In 1996
a plague outbreak caused an cstimated mortality of 50 - 70 % in a signal crayfish
population in Lake Puujérvi. The cocxistence of a noble crayfish population, which
vanished from the lake due to the plague, may have contributed to the high mortality.
Since the high initial mortality the Pacifasiacus population has recovered fast, but
remains infected with plague,

Burn spot disease (Ramularia astact) 1s rare and white tail disease (Thelohania
confejeant) occurs in most noble crayfish populations, but is rare (Westman 1991, Nylund
and Westman 1992). So these diseases are hardly expecied to have any impact on noble
crayfish stocks. Psorospermium haeckeli occurs in most screened noble crayfish
populations (Nylund and Westman 1992, Henltonen 1996), In some lakes with high
infection rate there has been a noticeable decline in noble crayfish catches, but so far it
has not been possible to link this weakening of stocks to the parasite. In signal crayfish,
Psorospermiwm has in Finland been discovered only in one individual on a crayfish farm.

The crayfish plague is considered responsible for most of the decline in crayfish catches,
but, at the same time, considerable changes have taken place in Finnish waters in the past
decades. This degradation of environment has caused considerable damage to noble
crayfish populations. The clearing and dredging of rivers and brooks was performed for
log floating from forestry or as a measure against flooding (e.g. Westman 1985).

In a study that covered 300 streams in central Finland, a stretch of stream longer than one
kilometer that had not been cleared could not be found (ITorppila 1993), Approximately
20% of the total land area in Finland, mostly forested peatlands, has been ditched and
drained (Ahtiainen 1990). Peat mining has also had a major impact on many Finnish
streams and lakes, It has also been estimated that about 6-7 % of Finnish waters are
vulnerable to acidification and about 5 000 lakes are slightly acidified. On the other hand
acidification is mostly limited to small watercourses, which have never been important for

crayfish production.

These and other radical changes in the natural state of Finland’s inland waters in recent
decades have led to considerable damage to Astacus stocks and continue to pose a serious
threat to populations. The effects of these habitat modifications are varied and include
increased mortality, emigration, reduction in growth rate and production, and problems in

reproduction.
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4 Crayfish culture in Finland

Crayfish cultivation in Finland consists mainly of raising 1-summer old noble and signal
crayfish juveniles for stocking. The interest in crayfish culture, especially in signal
crayfish culture, is rapidly increasing and directed more and more towards the production
of marked-sized crayfish for consumption,

A total of around 21 000 (about 30 000 1n 1997) noble crayfish juveniles were produced
for stocking and about 4 000 for further rearing in 1996 (none in 1997). Total number of
noble crayfish in crayfish farms at the end of 1996 was about 78 000 specimens.
Corresponding figures for signal crayfish: about 227 000 (same in 1997) juveniles
produced for stocking and about 6 000 (about 10 000 in 1997) for further rearing. At the
end of 1996 the total number of individuals in farms was about 66 000 specimens.

Currently there are 140 registered craylish farmers in Finland. Registration is required by
law but yet not all farmers are registered and this applies especially to small scale pond
rearing. OFf the registered farmers about 70 have sold crayfish in the past few years.
According to an enquiry, 40 of the registered farms will sell crayfish in the year 1998.
There 1s 18 farmers of noble crayfish and 26 of signal crayfish. 10 noble crayfish and 24
signal crayfish farmers produce juveniles and for consumption noble crayfish is produced
by 12 and signal crayfish by 11 farmers.

5 Regulations

Mosi craylish waters in Finland are under private ownership. The owner of a particular
water area has the right to cafch crayfish and o make decisions on it, Under the terms of
the 1983 Fishing Act the owner is also obliged to manage and enhance the crayfish
population to ensure maximal sustainable utilisation.

o In Finland the craylish season starts 21 July at 12 o’clock and lasts until 31st October
for both noble and signal crayfish

' Since 1993 there has been no minimum legal caich size either for noble or signal
crayfish.

e The Fishing Act does not regulate crayfish traps, the mesh size or quality of netting
used.

e The catch size or "bag" is not restricted hy law.

e It is prohibited to use explosives, firearms, anaesthetics, toxic or polluting substances
or an clectric current when catching crayfish.

33



# The water owners can - and in practice generally do - lay down their own rules
regarding crayfish fishing in their waters.

There are no regulations in Finland at present to make the disinfecting of traps and other
gear compulsory. However the authorities do strongly recommend that gear and traps
should always be disinfeeted if they are to be moved from one water body to another, or
to be used in running water upstream of previous trapping place. Certain disinfection
methods are also recommended (see Nylund and Westman 1992), Currently the only
known way of protecting noble ¢rayfish [rom the crayfish plague is to prevent the disease
from spreading from infected waters. It is immaterial whether these are "ordinary" plague
waters populated by noble crayfish, or are signal crayfish waters.

By law craylish may only be stored alive in the same water body from which they were
caught, dead and diseased crayfish must be destroyed and live crayfish transported only in
new boxes. For transfer stockings only crayfish, which can definitely be shown to have
been caught in plague-free waters, may be used.

6 Management

Most common method of managing crayfish populations is stocking (Jarvenpis and
Kirjavainen 1992). Noble erayfish is stocked in suitable waters where the species has
never oceurred or in water bodies where the population has vanished, due to crayfish
plague or some other reason. In 1996 some 21 000 juveniles and 98 000 adults were
stocked. Stockings with signal crayfish have been directed to chronically affected plague
waters where stocking efforts with noble crayfish have failed. Tn 1996 some 227 000
juveniles were stocked. The introductions have been concentrated on the southernmost
part of the country.

The introduction of both noble and signal erayfish into waters where they have not
previously existed needs permission from local fishery districts. Introductions of signal
crayfish into waters with a noble craylish stock are not permitted. Stocking with plague
infected juveniles is currently allowed only into waters with a infected signal crayfish

population.

Habitat improvement is becoming more and more important management method, In
Finland there arc tens of thousands of small water bodies, which hold potential for the
crayfish lishery, but which owing to their barrenness, low calcium content, and high
acidity are unsuitable for crayfish. Consequently, it can be expected that the liming of
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crayfish waters will increase as a consequence of the lakes becoming increasing prone to
acidification. So far only a few water bodies have been limed. Also some trials have been
made to improve the environment for crayfish by supplying shelters composed of stones,

drainage piping and perforated bricks.

The restoration and management ol crayfish stocks in habitats modified e.g. by
hydroengineering activities has in practice proven to be a very difficult problem (e.g.
Pursiainen and Westman 1992, Tulonen et al. 1998). As no effective means of mitigation
against many adverse cffects are as yet known, the habitats of valuable and productive
craylish stocks should be kept intact in their natural state.

6.1 Guiding the stocking of signal crayfish

Interest in stocking lakes with signal crayfish has increased dramatically, so that in 1993
alone they were stocked in at least 41 new waters. Finnish Game and Fisheries Research
Institute has been monitoring the development of signal crayfish around 30 water bodies
after initial stocking. Presently Pacifastacus is known to reproduce in roughly 100 waters
in Finland, Three decades of studies clearly indicate that signal crayfish can become a
renewable, permanent resource in waters, especially, affected by crayfish plague and
where it has appeared impossible to re-cstablish noble crayfish populations. Catches of
Pacifastacus appear to become larger than before, due to the more rapid growth rate and
vigorous reproduction. Signal crayfish also stands up to utilisation well and to this date
the populations have not appeared to suffer from stunting in Finland (e.g. Westman 1995).

By rigidly conlining signal crayfish stockings to chronical plague-infeeted water bodies
and using only cultured, plague-free juveniles for stocking, the number of incidences of
the plague will not be directly increased. However, the greatest risk of increased stockings
of signal crayfish is that the species may spread crayfish plaguc and thus contribute to the
vanishing of the native noble craylish. Also there is a possibility of signal crayfish
establishing e.g. in barren waters sparsc, non-cxploitable populations with chronical
plague infection. Such populations would still posc a risk of infection and thus prevent
noble crayfish populations to be established in the arca. This is used as one of the
arguments for not to extend the geographical distribution of signal crayfish from the
present. In 1989 fisheries authorities agreed on a signal crayfish stocking strategy in
which the stockings of signal crayfish would be confined according to the watersheds to
southern and south-western parts of the country - roughly the same as the original
distribution of noble crayfish in Finland (Fig. 1). This agreement is not binding, but it has
been well adhered to.
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In Finland the introductions of noble erayfish into totally new areas and environments - in
Finland alone in thousands of lakes - is not questioned, but the restoration of former noble
crayfish walers with another crayfish species has cvoked lot of discussion. At any rate,
there is preat need for the adoption of procedures to reduce the adverse effects arising
from the introduction of an alien species.

6.2 Conservation and restoration of the native Asfacus

The fact is, whether we like il or not, that the signal crayfish is in Finland and it's doing
well. A clear distinction between conservation and fisheries aspects must be made. Native
noble crayfish must be protected, but from fisheries aspects this should not prevent
repopulating the chronic plague-waters with signal crayfish or the farming of these. This
distinction is very important e.g, for water owners, trappers, farmers, dealers and others
with commercial aspects to crayfish - many of them are not willing just to conserve native
species - they want to make profit. But at the same fime one has to keep in mind that the
conscrvation of noble crayfish is not just conserving the biodiversity, but also conserving

a valuable crayfish fishery.

As it has proved very difficult and often impossible to restore a noble crayfish stock in
modified habitats, the environments of good noble crayfish populations should be restored
to or rather yet, preserved in their natural state. Protected arcas for conservation of noble
crayfish should be established. These areas should be large cnough to form meaningtul
entitics and to contain buffer zones. The areas with active plague infection and waters
with infected signal crayfish populations should be mapped and uncontrolled transport of
craylish, traps ete. should be prevented. Stockings of signal crayfish should rigidly be
confined to chronical plague-infected water bodies. Only healthy noble crayfish and
signal crayfish juveniles should be used for stockings. Signal crayfish shouldn't be
stocked into noble crayfish waters, as plague free signal crayfish will before long
outcompete noble crayfish. Diagnostic methods for crayfish plague fungus should be
improved and developed also for other diseases in order Lo be for example able to
diagnose plague [rom signal crayfish displaying no outward signs of the discasc. Cheap,
efficient and easily usable disinfection methods for traps and other equipment in ficld
conditions should be developed. Also the life cycle, method of infection, and significance
of Psorospermium haeckeli on noble crayfish should be further studied. Crayfish discasc
legislation should be developed to effectively stop the spreading of crayfish plague.
Existing and potential legislative mechanisms for the protection of noble crayfish and the

control of signal crayfish should be reviewed.
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Crayfish situation in Latvia and the Latvian crayfish program

Angusis Arens
Latvian Biotechnology
Pilsetas Lauk 3, Kuldiga , LV-3300, Latvia

1 Introduction

The natural crayfish population is near the biological allowable limit to ensure existence,
and becausc of that factor, relying on nature to regenerate the population would be a
lengthy process, not even to think about some kind of commercial use.

Some of the negative aspects of relying on natural crayfish population growth in natural
waterways are:

o ‘The low survival percentage (2-5%) of the fertilized eggs

o A large number of natural predators ranging from fish to four legged and to the birds.

Left alone the population growth is subject to cyclical ups and downs, Taking this into
consideration, it is hard to project that crayfish farming can become a financially viable

branch of aquaculture in Latvia.

What led to the decline of the crayfish population which seemed to reach its peak in

Latvia in the 1920°s?

o First there was the crayfish epidemic of the 1920°s that started in Europe and affected
also Latvia.

e Environmental pollution due to pesticide usage in agriculturc and uncontrolled waste
disposal from factories.

e The increased sensitivity of the noble crayfish to ever changing environmental factors,

In the past few decades, especially the use of pesticides in agriculture has seriously
damaged the natural crayfish population in Latvia. However, in recent years pesticide usc
has declined and become more controlled, which has permitted crayfish stocks to recover
and remain stable. This also suggests that water quality for crayfish farming would be
acceptable. Today there are 3 species of crayfish in our waters, the Astacus astacus (the
most common and highly valued crayfish species), Astacus leptodactylus and the
Pacifastacus leniusculus. The later being found in only one lake which was stocked with

them in 1983,
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In lakes where the population is very small or not at all, it was found that unsanctioned
stocking of crayfish is taking place. Fishermen are taking crayfish from one lake to
another not taking into consideration the species type. For this reason you might find a

mixture of the Asfacus specics in some lakes.

The farmed production of ¢rayfish in Latvia is considered by the consultants to be entirely
feasible by transferring existing methods of pond culture to the Latvian situation. The
unused man-made ponds in redundant carp farms could easily be used for crayfish culture,
with relatively low financial input. A remarkable potential exists, both in production for
restocking and for the market, However, achicving this potential requires the introduction
of production systems on a proper scientific basis, for both hatchery and grow-out
operations. The crayfish resource today is so small that it can not be used as a commercial
consumer product. Since there is no national program developed to regenerate the crayfish
population, it is up to the private sector to iniliate and realize this.

2 Crayfish catch licensing

The stabilization of the crayfish population in Latvia is also due to the ban of commercial
fishing and regulated crayfish yields for sport usage. This is the only apparent legislation

concerning crayfish.

This means that a person wishing to catch crayfish must first buy a license at a cost of 5
lats (about 7.67 ECU). This allows him for a one time harvest of 50 crayfish with a
minimum size of 10 cm. The area in which he is allowed to do this is specificd on the
license. Only few of the lakes contain populations large enough to allow licensed capture
of them. There is however an abnormal amount of illegal harvesting going on which is
hard to control. This product, though illegal, is still being sold in the market. There are not
enough enforcement agents to cover the vast amount of lakes, nor is there any money
allocated to the fisheries budget to improve the situation.

'3 Population statistics

Little research has been done on local crayfish populations and there are no statistics
available concerning yield other than scattered data such as;
e Inthe 1920°s, in just onc region (Latgale) of Latvia, 20 tonnes of craylish were

supplied for the consumer market a year,
o In the 19507s, the total yield for all of Latvia averaged 14 tonnes per year.,
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Special study of crayfish population was done in the 1960s when the Biotcchnical
Institute conducted research on 80 lakes and talked with local inhabitants and other
institutes. From all resulted material gained, it was concluded that crayfish arc found to
inhabit most of Latvia’s territory, but the Astacus leptodactylus specifically is found in the

southern region.

The Inland Water Laboratory in early 1990 conducted control capture in 67 lakes and
found crayfish in 58 (67%) of them. In recent yecars the National Board ol Fisheries and
Inland Water Laboratory using control catches and input from local municipalities found
that, in 792 lakes whose area is more than 10 ha, crayfish inhabited approximately 575 of
them, a total of 68,155 ha. It is very important to note here that the remaining population
is just enough to survive in the natural environment but is not big enough to be able lo
increase without help. This means that we should start a semi-intensive breeding program.

4 Crayfish program

In the early 1980°s an intensive effort to save the crayfish population was started by:
s Selective cross-breeding
e Planning and introduction of spawning methods in natural environment

The result of these efforts was the stabilization of the crayfish population in the natural
waterways. Unfortunately the program stopped, as all efforts in the socialist period did,
and nothing was done to help regenerate the population.

To offset this situation and realizing the vast commercial potential of crayfish, in 1994 the
private crayfish farm ‘OZOLINI started a breeding program, the only of its kind in
Latvia, This encompasses selective breeding, egg incubation, water temperature control
and early intensive feeding using biotechnology prineiples, brood stock and commercial
stock segregation. Though at an early stage of development, the crayfish farm still is a
model for the rest of the country.

*OZOLINI" in the near future plans to establish a breeding center with modern technology
by a 30 ha lake.

A stimulus to crayfish farming in an organized manor was given by a study conducted by
PHARE program MEGAPESKA which evaluated the aquaculture situation in Latvia. The
main conclusion was that the use of modern technology, investment and semi-intensive
growing methods, the farming of crayfish in man-made ponds is a financially viable
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aquaculture industry. This study also maintains that using all the untapped resources, the
potential can reach 200 tonnes per year,

Based on this, in 1997 with an initiative started by the Kurzeme Regional and Business
Development Center ‘KURZEME® and with intensive consulting and research together
with the Fisheries Research Institute, Latvia Biolechnology Ltd., the Danish
Crayfishbreeders Association, Finland's consulting company KALAVESI Ky and the
Norwegian Aquaculture Research Center S/A/ AKVAFORSK, crayfish larming was
organized as a branch of the fisheries industry.

The basic concept is:

e On the groundwork that the OZOLINI farm has set, an educational and demonstration
center will be formed, Tts function is to become the scientific technical information and
crayfish development center. Here it will be possible to learn the technologies and
methods used to grow craylish, acquirc females with eggs and fry for their own ponds.

¢ Within 2 years the program foresces to establish 5-6 crayfish fry hatcheries in the
following areas; Ventspils, Dobeles, Limbazu, Madonas, Sarkanu and Algonas regions

With these program, it is projected that within 3-5 years we should be ablc to harvest

approximately 8 tonnes a year.

The concepts of the Crayfish Center 15 :

e Devolop crayfish population monitoring program

e To provide education and information concerning crayfish cultivation
e (Crayfish selective breeding

o Introduce new tecchnology

e Semi-intensive fry breeding

e (Crayfish population regeneration

o Crayfish markeling

¢ Provide environmental control of water quality

e Analyze and recommend new sites for farming

e Develop legislation and principles of crayfish farming and harvesting
e ‘Develop structure to encompass tourism in aquaculture leisure

To realize this intensive program the following is necessary:
= The formation of the educational and demonstration center. This is currently in the
beginning phase with the help of Norwegian, Finnish and Danish consultants.

= Scientific technical information in the designated rural areas
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= Thorough marketing studies
= Of course, as always, the most important - the necessary investment, ~ 600,000 -

750,000 ECU

5 Conelusion

The basic conception is to stimulate an alfernative agricultural program to cnhance the
growth and population of the native noble crayfish (Asfacus astacus) by using modern
scientific and biological methods proven in the Nordic countries. The use of highly toxic
pesticides in agriculture has seriously damaged the natural crayfish population in Latvia.
However, this practice has declined and allowed water quality to recover enough so to be
able to sustain crayfish farming operations. The farmed production of crayfish in Latvia,
which is non-existent today, is considered by consultants to be entirely feasible by
transferring existing methods of pond culture to the Latvian situation. A significant
portion of carp ponds have ceased operation (because of low market value), so there are
nearly 5,000 suitable ponds of untapped resource available which could be refurbished
and put to crayfish production quite cheaply. Studies have shown that semi-intensive
pond culture of the noble crayfish is the most promising possibility for aquaculture
development from the point of view of investment, technology and markets. Productivity
could be considerably improved by making use of technology, planned breeding programs
and organizing the private sector, And this is our goal.
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Crayfish situation in Lithuania

Alevzas Burba
Institute of Ecology,
Akademijos 2, LT-2600 Vilnius, Lithuania

Abstract

There are 4443 lakes in Lithuania with a total surface area of 950 km® and 29900 rivers
with a total length 63700 km. Noble craylish Astacus astacus is the only native crayfish
species in Lithuania. In 1578 the Livonian Chronicle stated that there was a lot of crayfish
in Lithuania, Aboul 250 tonnes of noble crayfish was caught and exported annually in
1890-1914. Lithuania was one of the most important crayfish export centres in Europe.
The large abundance of crayfish stimulated also to research activities. 10 lakes were
investigated in 1883 (Girdwoyn 1883). Girdwoyn transferred crayfish to lakes with poor
crayfish populations, and caleculated the number of crayfish needed for stocking. The most
comprehensive investigations on crayfish populations were made in the period from 1960
until 1969 (Sestokas 1969, Cukerzis 1970). Astacologists investigated 117 waterbodies
inhabited by erayfish and collected information on crayfish distribution from 287
waterbodies. In 1972 the Laboratory of Carcinology headed by J. Cukerzis was
established, but put down in 1984, Since 1993 we have formed the data base on crayfish.
More than 1000 waterbodies were included in data base and until 1997 we have
mvestigated aboul 70 waterbodies inhabited by crayfish (Burba 1997a, 1997b, Burba et al.
1997). The main parl of this work was done according to joint project “Crayfish
management in Lithuania™ between the Institute of Ecology, Lithuania and the Eastern
Norway Research Institute, Norway. Investigations were also supported by Environmental
Protection Ministry and Fisheries Department of the Ministry of Agriculture and Forestry
of Lithuania.

1 Crayfish species in Lithuania

1.1 Native crayfish species

Noble crayfish Astacus astacus 1s the only native craylish species in Lithuania. In the end
of the 19" century noble crayfish were distributed in the large majority of lakes and rivers.
Some populations of noble crayfish in the lakes were very abundant,
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1.2 Introduced crayfish species

Narrow-clawed crayfish Astaeus leptodactylus began their spontaneous spreading and
were transferred to Lithuanian waters from Belarus and Latvia in the end of the 19" and
the beginning of the 20" centuries (Sestokas 1969). Some local people believe that this
species of crayfish is resistant to crayfish plague. Part of lakes were private at that period,
and ovwners transferred exotic for them narrow-clawed crayfish into their lakes situated in
different parts of the country. Spreading of narrow-clawed crayfish was spontansous only
in the north-east of Lithuania. This species was transferred into separate lakes of other
parts of the country. Spontaneous spreading of this southern crayfish species in Lithuania
was not intensive, In case of transterring them to separate waterbodies, narrow-clawed
crayfish did not spread to neighbouring waterbodies. In 1963-1969 narrow-clawed
crayfish were distributed only in 8.5% of waterbodies inhabited by crayfish (Sestokas
1969).

Signal crayfish Pacifastacus leniuscudus was introduced to Lithuania in 1972, Scientists-
astacologists initiated the introduction of this alien crayfish species. The scientists were
able to investigate the biology of this species and its harvesting possibilities. Scientists
headed by J. Cukerzis hoped to increase crayfish stocks by stocking signal crayfish to
Lithuanian waterbodies. A number of experimental works on signal crayfish population
growth and physiology have been done, but this species is not used for harvest. 500 adult
and 1000 juvenile signal crayfish were bought from Sweden. 260 adult signal erayfish (85
males and 175 females) were stocked to Lake Berziukas (1.2 ha) and 92 crayfish (32
males and 60 females) to Lake Nevardas (2.8 ha). In 1976 in Lake Berziukas was caught
only one signal crayfish, in Lake Nevardas 149 crayfish. Later, scicentists stocked signal
crayfish from Lake Nevardas to 5 lakes. In the 1980’s the sitnation went out of control.

Spiny-check crayfish Orconectes limosus (=Cambarus affinis) was found for the first time
accidentally in a small isolated lake situated in the north-west of Lithuania, We have no
idea how crayfish of this species appeared in this part of Lithuania. It was known that
spiny-check crayfish are distributed in the Russian enclave of Kaliningrad and in Poland
situated to the south-west from Lithuania. In 1995 the spreading of spiny-check crayfish
was determined in interrelated lakes and rivers situated in the mid south of Lithuania, All
waterbodies abundant in spiny-check crayfish are situated in the basin of the River
Nemunas. The Nemunas flows from Belarus, and there a large tributary flows into the
Nemunas from Poland. In 1996 spiny-check crayfish was found in River Sesupe, which
flows from Poland in the west of the country.
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2 Distribution of different crayfish species

According to Sestokas (1969) and Cukeris (1970) the main crayfish distribution arcas
were the north-east, south-east and south-west of Lithuania. On the basis of our
investigations and interrogations we prepared a map of crayfish distribution in 44
administrative regions ol Lithuania (Fig. 1).

Fig. 1 A region-based distribution map of crayfish (all 4 species) in Lithuania. Darker
shading indicate more crayfish localities.

We established the crayfish factor (CF) to estimate crayfish abundance in every region
and in all territory of Lithuania. The CF shows the relation of crayfish lake area with the
area ol all lakes. On the basis of interviews and original investigations we found CF Lo be
20.6% (Table 1). The CI increased twofold since 1993. The growth of crayfish abundance
is due to re-establishing the noble crayfish stocks and not to alicn crayfish introductions.

Table 1 Crayfish abundance (CI' expressed in %) in Lithuania

Year CF References
1963-1968 402 Sestokas 1969, Cukerzis 1970
1993 10.7 Report of EPM
1994-1997 206 Original data

CF for every Lithuanian region was calculated on the base of our investigations and
interrogations (Fig. 2).
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Fig. 2 A region based CF of crayfish in Lithuania in 1996

3 Yield

As mentioned above the catch of noble crayfish in Lithuania was very large previously.
Official statistics of the annual commercial catch of noble erayfish from 1890 onwards,
show that the catches normally exceeded 100 tonnes before 1940 (Fig. 3). Also in the
1950’ the catches were significant (20-30 tonnes). Since then, however, the commercial
catches have been less than 7 tonnes and insignificant since 1989,
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Fig. 3 Commercial catch of noble crayfish in Lithuania

All commereial catches in the period 1970-1995 consist of narrow-clawed crayfish,
caught in single lake, shallow L. Apvardai (550 ha, max. depth 5 m, mean depth 2.6 m)
situated in the north-east of Lithuania on the border to Belarus (Figure 4).
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Fig. 4 Commercial calch of narrow-clawed erayfish in Lithuania.

In 1960-1969 noble crayfish were found in 387 waterbodies from 404 in which crayfish
A astacus and A. leplodactylus had been distributed (Sestokas 1969, Cukerzis 1970).
Abundance of noble crayfish we expressed in catch per unit effort (CPUE). CPUE of
noble crayfish from 96 waterbodics in earlier investigations ol these authors was 3.3

individuals (Table 2).

According to our investigations (1994-1997), CPUL of 3.1 individuals was established in
48 waterbodies inhabited by noble crayfish. Individuals of 90-100 mm TL predominate i
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experimental catches in the lakes with abundant noble crayfish populations. According to
interrogations and questionnaires, stocks of noble crayfish over the recent years have
increased: crayfish appear in waterbodies in which they lived earlier and are found in new

waler systems (ponds, irrigation systems).

Table 2 Noble crayfish population abundance (CPUE) in Lithuanian lakes and rivers

Year Mean CPUE CPUE range n Refercnces
1963-1968 3.3 0.004-21.8 96 Sestokas 19649
Cukerzis 1970
1994-.1997 3.1 0.02-15.5 48 Burba et al. 1997 QOriginal data from
1996-149497
4 Catching activity, export and import

In 1996, Envivonmental Protection Ministry with our assistance issued first licences for
commercial noble crayfish catching in two lakes. In 1997, 2 licences for commercial
narrow-clawed crayfish catching was issued. In 1998, 2 licences for commercial catching
was issued, one for noble crayfish and one for narrow-clawed crayfish, All these 6 lakes
are situated in north-east of Lithuania.

Official statistic shows export and import of [rozen crayfish to Lithuanian market and
from Lithuania (Table 3).

Table 3 Export and import of frozen crayfish in Lithuania

Year Export Import
Country Amount in kg Country Amount in kg
1995 Finland till 50 Denmark 1500
Geotgia till 50
Russia 200
1996 Russia 200 Switzerland Lill 50
Denmark 800
1997 Russia 200 Denmark a0

All noble crayfish caught by commercial way in 1890-1940 were exported from
Lithuania, In the period from 1957 to 1965 only part of noble crayfish catches was
exported. In the period from 1961 to 1964 narrow-clawed crayfish were exported too
(1449-3935 kg annually). Some endeavours of the export of live crayfish took place in
1995-1996 (Table 4). Official statistic did not show catches of 200 kg crayfish in 19935,
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Table 4 Export of live crayfish from Lithuania

Year Country Amount in kg

1995 Finland 200
France till 50

1996 France till 50

5 Crayfish harvest regulations

Crayfish harvest regulations for the last time were changed in June 1995 (Table 5).
Legislation parameters such as season, minimum size, fines were changed. Cray[ish
catching season before 1995 lasted from 15 July to 1 November, minimum size was 110
mm, and fine for illegally caught signal crayfish was higher than for catching noble
crayfish. In the 1990’s a large part of lakes became rented, and a special regulation was
issued to get license for commereial fishing. Earlier commercial fishing and crayfish
catching had been performed only by state farmas.

Table 5 Regulations of crayfish catching in Lithuania (from June, 1995)

Legislation parameter Crayfish species Meaning of parameter

Catching season Crayfish 15 July - 15 October

Minimum size A, astacus 100 mm
A. leptodactylus 100 mm

Amateur fishing Crayfish 5 trap per person, bag limit - no more then 50

crayfish per twenty-four hours

Commercial fishing The same way like Test fishing - establishing stocks in waterbody

for fish and calculating the catching limit

(individuals/season)
Issue license on the basis of limit
{individuals/season)

Fine for one illegally A, asracus 2 Lt {equivalent of 0.5 USDY)
caught crayfish A, leptodactylus 2 Lt (equivalent of 0.5 USD)
P, leniusculus 2 Lt (equivalent of 0.5 USD)

It is not allowed to pick crayfish by using light

6 Conservation and stocking

The main part of lakes in Lithuania now is rented by private persons or enterpriscs. Some
valuable lakes and the most number of small rivers are state waterbodies. We have
historical data about distribution of noble crayfish in these lakes and rivers which now are
state waterbodics (Table 6). In various period amateurish and commercial crayfish

catching was protected in some of these lakes and rivers.
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Table 6 State water bodies crayfish catching in which was protected

Data about crayfish water bodies Lakes Rivers
Historical daia 35 28
Commercial catching 11 1
Amateurish and 1978-1982 12 18
Commercial fishing 1983-1987 12 13
was proteciced 1988-1992 8 19

Crayfish stocking activity in the period 1952-1964 was very high (Table 7).

Table 7 Crayfish stocking activity in Lithuanian waterbodies

In the period 1952-1964 were stocked about 1500000 specimen of Asfacus astaens and 7900
specimen of A. Leprodactylus

1991 2750 adult specimen of Asfacus astacs

1992 7178 adult specimen of Astacus astacus

1993 4429 adult specimen of Asfacus astacus

1994 2762 adult specimen of dstacus astacus

1995 4488 adult specimen of Astaeus astacus

1996 4750 A. Astacus + 20000 adult A, Leprodactylus
1997 3000 A. Astacus + A Leptodactylus

7 Culture

In 1993 a project on noble crayfish aquaculture was initiated. The main ohjective is to
develop a method for juvenile production. The experiments are carried out by scientists of
Institute of Ecology in the Fishery Farm (Mackeviciene et al. 1996).

In 1994 were produced 17000 of noble crayfish juveniles in this farm. 4000 of juveniles
were stocked to state lakes.

In 1996 were produced 18000 of noble crayfish juveniles of 2-3 stage.

In 1997 were produced 71200 of noble crayfish juveniles of 2 stage.

The only private crayfish aquaculture enterprise that officially exists, is a signal crayfish
farm on lake Nevardas (Westman & Manninen 1996). No information cxists on the

breeding stock, production, or how a possible production is used (stocking or
consumption).
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8 Management

In 1995-1997 joint project between Institute of Ecology, Lithuania and Eastern Norway
Research Institute, Norway was executed. The result of this project is Report “IFreshwater
Crayfish in Lithuania. I: Action plan for crayfish management, I1: Crayfish status report”.
Report was delivered to Institute of Ecology, Environmental Protection Ministry and
Ministry of Agriculture and Forestry Fisheries Department. Executors of this project (T.
Taugbol, J. Skurdal and A. Burba) hope Lithuanian environmental authorities will find
the management useful in the future management of the valuable crayfish resource and
that recommended actions will be appraised, adopted and implemented.

Future

The main tasks for our future investigations are:

s Investigation of the dynamic of native crayfish Astacus astacus distribution and
populations parameters.

o Investigation of alien crayfish Orconectes limosus spreading dynamics and impact on
native crayfish species

o Investigation of the relationship between different crayfish species and their habitat.

e Investigation of the relationship between habitat parameters changes and changes in
craylish distribution and abundant.

9 Discussion

Noble crayfish Astacus astacus is the only native from the four crayfish species inhabiting
Lithuanian waters. The [irst introduced crayfish species Astacus lepfodactylus began (o
spread spontaneously and was transferred to the north-east of the country from Belarus
and Latvia in the end of the last century. In 1972 signal crayfish Pacifastacus leniusculus
was introduced in two isolated lakes in the mid cast of the country. In 1995 the
spontancous spreading of spiny-check crayfish Orconectes limosus was stated in the
south-west of Lithuania. The supposition of Lithuanian physiologist G. Mackeviciene
{(1997) that 4. leptodactylus is native for Lithuania is not correct, because only historical
knowledge and investigations of crayfish distribution and not physiological research can

serve as a basis for establishing crayfish status.

We established the erayfish factor (CF) to estimate crayfish abundance in every region
and in all territory of Lithuania. The CF shows the relation of crayfish lake area with the
area of all lakes, On the basis of interviews and original investigations we found CT to be
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20.6%. The CF increased twofold since 1993, The growth of crayfish abundance is due to
re-cstablishing the noble crayfish stocks and not to alien crayfish introductions. The effect
of narrow-clawed crayfish 4. Jeptodactylus introduction we estimated as neutral, that of
signal crayfish P. lemiusculus as negative and as a wrong path, introduction of spiny-
check crayfish O. limosus as negative, Il is necessary to continue investigations on
crayfish in Lithuania,
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Crayfish situation in Norway

Yrond Tanghael & Jostein Skurdal
Eastern Morway Research Foundation,
P. B. 1066, 2601 Lillehammer, Norway

1 Crayfish specics and distribution in Norway

Norway has only onc species of crayfish, the native noble crayfish Astacus astacus, which
has been part of the Norwcgian fauna for at least 250 years. It is distributed in the south-
eastern parl of Norway with a few populations in the west and in mid-Norway (I'ig. 1).

Fig. 1 Map of southern Norway. Shaded area shows noble crayfish distribution.

Most Norwegian crayfish populations have been stocked, only those close to the Swedish
border probably being natural immigrants. Temperature (Abrahamsson 1972, Pursiainen
& Lrkamo 1991) is a main factor limiting crayfish distribution in Norway, along with
migration barriers making it difficult to invade new arcas. Low calcium content of the
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waters (France 1987) and predation by eel, dnguilla anguilla, (Svirdson 1972) also make
large arcas uninhabitable for the craylish, There are many waterbodies outside the present
distribution arca which are suitable for crayfish production, but crayfish has never been
stocked.

Information on all known crayfish localities in Norway arc rcgistered in a database,
hosted and continuously up-dated by the Lastern Norway Research Institute, In total,
there are information on 577 localities, and crayfish are confirmed (o exist in 368
{Taugbel & Skurdal 1996). The other crayfish localities are "empty” because the crayfish
populations have been exterminated for different reasons and/or because stocking
attempts have failed.

2 Main threats to Norwegian crayfish populations

The crayfish populations in Norway have been dramatically reduced during the last 25-30
vears. As crayfish catching has been very popular throughout this century, the harvest
reflects very well crayfish abundance. In the peak year 1966, crayfish harvest was approx.
40 tonnes, whilst in the 1990's the harvest is reduced to some 10-12 tonnes (Taughal &
Skurdal 1993).

The main threat to the native crayfish in Norway, like elsewhere in Europe, 13 the spread
of non-native North American crayfish species (Taugbel & Skurdal, in press). These
specics are all resistant carriers of the crayfish plague which kills the European species
(Dicguez-Uribcondo & Soderhill 1993). Possible disease-free American species may
also otherwisc out-compete the European species (Holdich & Domaniewski 1995,
Stiderbick 1995). So far, no foreign species has been registered in Norwegian walers, but
the signal crayfish, Pacifastacus leniusculus, have been stocked and established in more
than 2600 Swedish localities (Fiskeriverket/Naturvardsverket 1998), some of them pretty
¢lose to the Norwegian border. A main objective for Norwegian authorities is thus to

prevent introduction of signal crayfish from Sweden.

Although no foreign crayfish species has been found in Norway, it has still been problems
with crayfish plague. The disease first appeared in Norway in 1971-73 in a small
watershed on the border with Sweden, In 1987-1989, crayfish plague reappeared in the
Glomma, Store Le and Halden watersheds. Glomma and Halden were among the best
crayfish loclaities in Norway. The last crayfish mass mortality most probably caused by
the plagne was been reported in 1991 (Taugbel et al. 1993). ITowever, in test cages in two
different watcrsheds, repeated mass mortality of crayfish occured in 1995 and 1998. Itis
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quite clear that the mortality was caused by an aggressive pathogen, but crayfish plague
could not be detected in spite of help from the best international experts. Not surprisingly,
other aggressive pathogens than crayfish plague can cause mass mortality in wild erayfish
populations, and these two examples document the great lack of knowledge on other

harmful crayfish diseases.

Habital alterations and pollution are considered to be a major reason for the decline in
crayfish populations in many areas (Westman 1985). In Norway, the 75% reduction in
crayfish yield during the last 25-30 years arc mostly due to these factors (Taugbel &
Skurdal 1993), The habitat alterations in streams are mainly caused by encroachments like
canalization, dredging and embanking. In many lakes and slow flowing rivers, mud
accumulation due to erosion from agriculture areas have turned previously good crayfish
bottoms into unfavourable habitats (Waters 1995), Important hiding places, especially for
juveniles, have disappeared. Pollution from agriculture and other domestic and industrial
sources may act directly on crayfish survival (toxic efTects) or more indirectly through
mud accumulation, oxygen depletion, and a change in flora and fauna composition (e.g.
the effects of eutrophication). Also acidification has wiped out many crayfish populations
in Norway. Overexploitation and predation by mink are also considered as threats to the
crayfish, but these factors are probably of minor importance with a possible exception in

small rivers and streams.

3 Crayfish catching and culture

The interest for catching crayfish in Norway emerged in the beginning of this century in
step with the inceasing demand in Sweden. In Sweden, a strong interest in crayfish as
food ("crayfish parties”) developed among ordinary people during the last century, When
the crayfish plague wiped out many of the good Swedish crayfish populations in the
heginning of this century, it caused a great lack of crayfish on the Swedish market. Most
ol the Norwegian crayfish catch has been exported to Sweden. In 1908-1940), statistics
show that 5-18 tonnes of crayfish was exported. From 1950 on, it gradually inereased and
the peak was reached in 1966 with more than 30 tonnes exported. Total harvest this year
was approximately 40 tonnes. During the last decades the interest for "erayfish parties”
has increased also in Norway. The harvest has declined since the peak year of 1966 and
today it is some 10-12 tonnes (Taugbsl & Skurdal 1993). Most of it is used domestically;
by the fisherman himsell or directly from the fisherman to the consumer (black market).

Number of persons involved in crayfish catching in Norway are relatively {ew, probably
not more than 1300-2000. However, taken into account the limited distribution and
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number of good crayfish localities and the short catching scason, it means that crayfish,
where it cxists, are of significant recreational and economical importance,

Crayfish culture is of minor importance in Norway. Following the fust development of
aquaculture in Norway in the 1980's, some interest in intensive crayfish culture emerged.
In November 1987, 235 permissions for crayfish culturc were issued or for consideration
(Taugbal 1989). All but one related to intensive, indoor culture. A few pioneers invested a
lot of money in this business, but no one succeeded. Many of those who got a permission
never started, mainly due to bad experiences made by others, and the license was
withdrawn. In the 1990's the interest for crayfish culture has turned more towards outdoor,
extensive (pond-culture) or semi-intensive (juvenile production indoors) methods
(Taugbeal et al. 1989, Taugbal & Skurdal 1996). In 1996, there was only 11 licenses for
crayfish culture in Norway, mostly related to extensive/semi-intensive methods. Annual
culture production of consumption crayfish is still negligible; less than 500 kg up to date.
Annual juvenile (stage 4) production for stocking purposes has varied between 5000-
15000 individuals in recent years.

As long as indoor, intensive culture methods do not seem to be profitable, crayfish culture
will remain a very limited activity in Norway. In most parts of Norway, climatic
conditions are unfavourable for crayfish. To succeed with pond culture of crayfish, the
conditions should be optimal regarding temperature and water quality. Within the
original, narrow crayfish distribution area in Norway (Fig. 1), probably only a few arcas
have such good conditions,

4 Legislation and regulations

In Norway, most of the lakes and rivers arve private, and the right to catch crayfish (and
fish) belongs to the landowners. In some lakes and rivers landowner's or fishermen's
associations sell licences for catching crayfish, but most erayfish-catching areas are not
organized. Crayfish arc defined as fish with respect lo management and legislation.

Present crayfish management and discase control are regulated by the S8almomd and
Inland Fish Act of 15 May 1992 and the Fish and Aquatic Organisms Diseases Actol 13
June 1997, In addition, crayfish culture requires permission based on the Aquaculture Act
of 14 June 1983.

Current national crayfish lishery regulations based on the Inland Fishery Act include:
(1) alegal catching season from 18.00 hours on 6 August to 15 September.
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(2) aminimum mesh size of 21 mm (strelched mesh) in traps or other gear with mesh
applied for catching crayfish.

(3} aban against SCUBA diving for the captive of crayfish.

(4) aminimum legal sive of 95 mm total length.

{(5) ageneral ban against stocking of crayfish (permission is needed).

The fishery authoritics at the county level can establish more strictly regulations if
necessary. For instance in Lake Steinsfjorden a local regulation sets the legal catching
season fo only ten days (Aungust 6 - 16) compared to almost six weeks in the national

regulation,

The regulations in force, based on the Fish and Aquatic Organisms Diseases Act, include

the following:

(1) & ban against import of live, or dead, unboiled, freshwater ¢rayfish into Norway.
This ban also includes crayfish for aquarium purposes.

(2) a ban against releasing, or keeping crayfish in cages outside the locality where they
were caught. Diseased or dead crayfish must not be thrown into waterways.

(3) equipment involved in catching and keeping crayfish must be disinfected between
seasons and before use in another watershed. Crayfish catching gear used abroad arc
not allowed into Norway.

(4) boals, angling equipment and other gear must be completely dry or disinfected
before used in other watersheds or allowed into the Norway. Water-containers must

not be emptied directly into another watershed.

5 Management efforts

The Norwegian Directorate for Nature Management recognize a special responsibility for
the noble crayfish. A proposal to a national management plan, listing managment
objectives and actions, has been worked out (Taugbel & Skurdal 1998), and will
hopefully be formally adopted in near fisturc,

5.1 Prevent spread of crayfish plague and stop introduction of non-native erayfish
species

Legislation
Good legislation is a necessary basis in order to prevent spread of diseases and stop
introduction of non-native species. The Norwegian legislation is currently considered very
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good regarding this matter. The forthcoming harmonizing with EU trade legislations is,
however, of great concern. It is doubtful if Norway will still be allowed a total ban against
import of live crayfish which also include consumption and pet shop crayfish.

Public information, control and enforcement

Good legislation alonc do not solve any problem. Information is necessary to get people
to respect the regulations, and to behave properly in order to prevent spread of diseases.
Information brochures/leaflets on this matter are produced in large numbers in Norway
and distributed to regional and local authorities and fishermen. In the period 1988-1997,
there was a general ban against crayfish catching in Norway due to serious plague
outbreaks in main watercourses. Permissions could be obtained outside the plague-
infected areas, and all those granted a permission were given information on the crayfish
plague and how to prevent further spread. Newspapers are also provided with information
each year before the catching season starts. Control and enforcement are mainly carried
out by the landowners or fishermen associations who have the right to catch crayfish

Co-ordination between anthorities

In Norway, regulations to prevent spreading of diseases are under the jurisdication of the
Ministry of Agriculture and associated authorities whilst regulations for catching,
cxploitation and stocking belong to the Minisiry of Environment. In a protection contexi,
all these matters must be considered as a whole and actions co-ordinated. Some cases are
treated at a local authority level, others at a regional or national level. In Norway, an
advisory ‘crayfish plague committee' was established after the plague outbreak in 1987
(Taugbel et al. 1993) and lasted up to and including 1998. The committee had
representatives from different authoritics at national and regional levels and from a
rescarch institute. The aim of the ‘erayfish plague committec’ was to discuss and
recommend actions to prevent spread of the crayfish plague and non-native specics and to
secure a co-ordinated effort from the different authorities. Furthermore, a major aim was
to re-establish native populations eradicated by the plague. The ‘crayfish plague
committee’ also acted as a catalyst with respect to information exchange and meetings
between Norwegian and Swedish authorities, Norway and Sweden have several
watersheds in common. In Sweden, signal crayfish are stocked in a great number of’
waterbodies, but so far not in waters with an easy access into Norway. In Norway, only
the native noble crayfish exist, To maintain this situation it is imperative that Swedish
authoritics ban signal stocking in the border area and promote the interest for the native
noble crayfish. Regular meetings between the two countries are necesssary for a good co-

ordimated effort.
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The “erayfish plague committee” do not exist any more as a formal committee. The
intention is, however, to continue the good cooperation between the different anthorities
and experts, based on ten year of experience from the committee.

5.2 Re-establish noble erayfish populations

In plague-struck localities

Noble erayfish are re-established in plague-siruck localities. In the watercourse hit by the
plague in 1971, crayfish were taken from neighbouring waters and stocked by local
[ishermen in the late 1970°s. Harvestable populations have developed sinec then. In the
walercourses hit afler 1987, the environmental authorities have initiated restocking
programs, in co-operation with landowners. So far, the restockings have been successful.
Recruitment is registered, populations arc developing, and no new plague outbreaks have

occured.

Restocking has been done with both adult and juvenile crayfish. It is obvious that adult
crayfish migrates to a very large cxtent, and makes it difficult to establish a population at
a desired location. Juvenile crayfish are more stationary and seems to be very well suited
for restocking purposes (see also Erkamo et al., this report).

In acidified and previously polluted localities

Reintroduction of crayfish are encouraged in all previous crayfish localities if conditions
again arc favourable. Many crayfish populations have been eradicated or reduced due to
acidification, and most of these localities are limed. Pollution from domestic and
industrial sources have in many cases been eliminated or greatly reduced during the last
15-20 years, and thus, craylish may again find viable conditions. Municipality authorities
and landowner/fishermen associations can apply for state money for reintroduction of

noble crayfish.

Introduction in new localities

Most, if not all, of the crayfish populations in Norway are a result of stocking. 1ln a preat
‘number of localities there have been unsuccessful stockings. There are also many suitable
localities where crayfish has never been stocked. The attitude of the authorities towards
stocking in crayfish-empty localities have changed during the last years. It is known that
ctayfish has a key role in the bentic community and strongly influence other flora and

fauna.

From a biological diversity point of view it is not recommended to spread species to new
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