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ABSTRACT

Three native (Astacus astacus, Astacus leptodactylus, Austropotamobius torrentium)
and three alien (Orconectes limosus, Pacifastacus leniusculus, Eriocheir sinensis) Decapoda
species have been found in Hungary so far. A. astacus is the most widespread Decapoda
species in Hungary. A. leptodactylus might be considered as the least studied. The
distribution of A. torrentium in Hungary is restricted to mountain streams with occasional
data on its presence in the adjacent section of the River Danube. The indigenous species
A. torrentium and, especially A. astacus, are declining while A. leptodactylus seems to have
stable populations. The detection of alien species accelerated at the turn of the century:
O. limosus was found at new sites, P. leniusculus was first recorded in the Gyéngyds-
stream near the Austrian border in 2000, E. sinensis in the main arm of the Danube at
Budapest in November 2003. As there is a lack of information even on the commonest
species, conservation-oriented mapping is necessary to follow the distribution changes of
Decapoda in Hungary.
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LES DECAPODES INDIGENES ET EXOTIQUES EN HONGRIE :
DISTRIBUTION, STATUT ET CONSERVATION

RESUME

Trois espéces indigénes de décapodes (Astacus astacus, Astacus leptodactylus,
Austropotamobius torrentium) et trois especes exotiques (Orconectes limosus, Pacifastacus
leniusculus, Eriocheir sinensis) ont été trouvées en Hongrie. A. astacus est I'espéce la
plus répandue et A. leptodactylus la moins étudiée. La distribution d’A. torrentium est
limitée aux ruisseaux de montagne mais il existe quelques données occasionnelles sur
sa présence dans la partie adjacente du Danube. Les espéces indigénes, A. torrentium
et, particulierement A. astacus, sont en déclin alors qu’A. leptodactylus présente des
populations stables. La découverte des populations exotiques s’est amplifiée depuis la fin
du siécle, O. limosus a été trouvée dans de nouveaux sites, P. leniusculus a été signalée
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pour la premiére fois dans le cours d’eau Gyéngyds — pres de la frontiere autrichienne en
2000 - et E. sinensis dans le bras principal du Danube a Budapest en novembre 2003.
Etant donné qu’il y a un manque d’information méme en ce qui concerne les espéces
les plus communes, des cartographies sont nécessaires pour suivre les changements de
distribution des décapodes en Hongrie avant toute orientation de conservation.

Mots-clés: écrevisses, especes introduites, Hongrie, distribution, conservation.

INTRODUCTION

Decapoda are among the most threatened animal groups on Earth. Altogether 168
species are listed in the International Red Data Book (IUCN, 2003), while several species
are also protected nationally or regionally. On the other hand, common species are
commercially harvested and farmed. Several crayfish species have also turned out to be
successful outside their natural distribution area. Mainly through deliberate introductions
and from individuals escaped from farms, several alien species have successfully colonized
new areas, even continents, and their spreading is cause for growing conservation
concern.

In Hungary, three species are known to be natives: Astacus astacus Linnaeus, 1758,
Astacus leptodactylus Eschscholz, 1823 and Austropotamobius torrentium (Schrank,
1803). There is a slight confusion in the literature as earlier works e.g. ENTZ (1909c)
also listed Austropotamobius pallipes (Lereboullet, 1858) for the Hungarian Kingdom.
However, as the present size of the country is only about 30% of what it used to be,
all previous localities for that species are outside the present borders of the Hungarian
Repubilic.

The conservation status of native Decapoda species is unusual in Hungary. Though
both A. astacus and A. torrentium are listed in the International Red Data Book, only
A. torrentium is protected nationally, while in several neighbouring countries both other
species are given legal protection and listed in national Red Data Books (Table 1.).

Basic distribution data are also incomplete for Hungary, despite previous efforts
such as those of the late Zoltdn Thuranszky, whose 614 stream Decapoda distribution
data from 1956-1960 were summarized by THURANSZKY and FORRO (1987). The
initiative of CRAYNET to launch an all European crayfish distribution data collection and
to evaluate the status of the species has had considerable influence on the development
of this research area in Hungary and as a first step, the present paper summarizes the
known distribution, status and conservation situation of Decapoda species in the country
up to the time of the European data collection.

MATERIAL AND METHODS

Crayfish data were mainly collected through intensive literature survey including
papers from 1909 to 2004 as no support was gained to carry out further fieldwork.
Hungarian crayfish literature includes crayfish-oriented publications (e.g. ENTZ, 1909a,
1909b, 1909c), general Crustacea investigations of a more limited area (e.g. KONTSCHAN,
2001) as well as the overview of several animal groups including Decapoda over larger
regions (SALLAI and PUKY, 1998) and occasional crayfish observations made during the
study of other groups or species (KOVACS and AMBRUS, 1998-99, 2001). Several crayfish
specialists were interviewed and other experts (e.g. ichthyologists) were also contacted
to incorporate their observations into the database. Some of them were reluctant to
provide information because of conservation or other concerns but even so, the compiled
database contains the observations of approximately 30 people.
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Table |

National or regional protection status of Decapoda species native to Hungary
in neighbouring or otherwise related countries and by relevant organisations
(COUNCIL OF EUROPE, 1998; HOLDICH and POCKL, 2005; HUDEC, 2001; IUCN,
2003; LEGE NR. 462/2001, 2001; SERBAKA, 1994; VYHLASKA 395/1992., 1992;
ZIMMERMANN, 1993; 13/2001, 2001; 30/1994, 1994; 46/2004, 2004; 50/93, 1993;

76/1998, 1998; 82/2002, 2002).

Tableau |

Protection nationale ou régionale des espéces de décapodes indigénes en
Hongrie, dans les pays adjacents ou pays connectés at par des organisations
adéquates (COUNCIL OF EUROPE, 1998 ; HOLDICH and POCKL, 2005 ; HUDEC,
2001 ; IUCN, 1996 ; LEGE NR. 462/2001, 2001 ; SERBAKA, 1994 ; VYHLASKA
395/1992, 1992 ; ZIMMERMANN, 1993 ; 13/2001, 2001 ; 30/1994, 1994 ; 46/2004,

— 555 —

2004 ; 50/93, 1993 ; 76/1998, 1998 ; 82/2002, 2002).

Country, region or | Austropotamobius | Astacus astacus Astacus
organisation torrentium leptodactylus
Croatia X X
Czech Republic X X X
European Union X X
Hungary X
IUCN X X
State of Vienna, X X X
State of Tyrol,
Austria
Romania
Serbia and X
Montenegro
Slovenia X X
Slovakia X X
Ukraine X
Tharingen X X

Field data were mainly collected by searching possible crayfish habitats, such as
mountain streams by turning stones and checking holes during the day and torching
during the night. Traps of different design baited with e.g. pork liver were applied in several
studies. Crayfish were also caught by electrofishing during ichthyological surveys. The
occasional finding of dead crayfish on the banks of running waters or lake shores and
results gained by autumn fishing, when the water of fishponds is completely released,

were also taken into consideration.

To provide reliable data, doubtful records were not included in the compiled
database. These sites should be checked in the future, as it is possible they might provide

valuable additional information.
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RESULTS AND DISCUSSION

Data are presented here in a graphical format, which shows the distribution area of
the species in 50 km x 50 km UTM square units. From among 58 such squares covering
Hungary, crayfish data are available from 41 (70,7 %).

Native crayfish distribution

Three native decapod species (A. astacus, A. leptodactylus, A. torrentium) have
been found in Hungary so far. Taking into consideration data going back nearly to a
hundred years (ENTZ, 1909a, 1909b, 1909c), A. astacus is the most widespread species. It
is present in 90.2% of all squares containing data. However, its decline has been attributed
by several authors to the drying out of streams, pollution and unknown factors (KISZELY,
1992, 1994; PINTER and THURANSZKY, 1983). As the distribution map shows (Figure 1.),
it is more common in the western and northern part of the country, where at certain sites
it can be abundant, but it is also present e.g. in the River Tisza. It inhabits both running
and standing waters.

Astacus leptodactylus data were collected from sixteen 50 km x 50 km UTM
squares: 39% of all squares containing data. It is the least studied Decapoda species in
Hungary. As the distribution map demonstrates (Figure 2.), there are large gaps even in the
known distribution area of this species; which is most usually present in lowland waters and
fishponds. It used to be abundant in Lake Balaton, but the introduction of the eel (Anguilla

Figure 1
50 km x 50 km UTM distribution of Astacus astacus in Hungary (the edge of the
squares represent 50 km). Empty square: no data; solid circle: data available.

Figure 1
50 km x 50 km UTM distribution d’Astacus astacus en Hongrie (la taille des carrés
représentent 50 km). Carrés vides : aucune donnée ; Cercles pleins : données
disponibles.
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Figure 2
50 km x 50 km UTM distribution of Astacus leptodactylus in Hungary (the edge
of the squares represent 50 km). Empty square: no data; solid circle: data
available.

Figure 2
50 km x 50 km UTM distribution d’Astacus leptodactylus en Hongrie (la taille
des carrés représentent 50 km). Carrés vides : aucune donnée ; Cercles pleins :
données disponibles.

anguilla) caused its extinction in the 1960s (KISZELY, 1994), similarly to the lower stretch
of the River Zala, which flows into the lake from the west (PINTER and THURANSZKY,
1983). Though it is a commercially utilised species in other parts of its range, both where it
occurs naturally such as Turkey (HARLIOGLU, 2004) or where it is introduced such as the
U.K. (HARLIOGLU and HOLDICH, 2001), there has been little exploitation and no farming
or specific research carried out on this species in Hungary.

The distribution of A. torrentium is local in Hungary (Figure 3.). It is restricted to
mountain streams with occasional reports of its presence in adjacent sections of the River
Danube (ENDES, 1989). Populations in the western part of the country discovered in the
last decade (ILLES, 2004a) are restricted to several small, first or second order streams in
one mountain range. Unlike Croatia and Switzerland, no mixed populations of A. torrentium
and A. astacus (MAGUIRE and GOTTSTEIN-MATOCEC, 2004) or A. torrentium, A. astacus
and A. leptodactylus are known to be found in Hungary (STUCKI and ROMER, 2001). The
stone crayfish may be regarded as the best-studied species in Hungary as the Young
Naturalist Club of the Hungarian Natural History Museum and the Hungarian Biological
Society collected data on this species since more than one decade now (BIRKENHEUER,
1992; ROGOVSZKY, 1995; ROGOVSZKY, 2004). This also resulted in the development of
an educational material and an initiative for crayfish monitoring. Detailed analyses of two
populations from the Danube — Ipoly National Park are expected to be published soon
(ROGOVSZKY, 2004).
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Figure 3
50 km x 50 km UTM distribution of Austropotamobius torrentium in Hungary (the
edge of the squares represent 50 km). Empty square: no data; solid circle: data
available.

Figure 3
50 km x 50 km UTM distribution d’Austropotamobius torrentium en Hongrie (la
taille des carrés représentent 50 km). Carrés vides : aucune donnée ; Cercles
pleins : données disponibles.

Alien crayfish distribution

The detection of alien species accelerated at the turn of the century in Hungary.
Orconectes limosus (Rafinesque, 1817) was found at new sites, Pacifastacus leniusculus
(Dana, 1852) was first recorded in 2000, Eriocheir sinensis (Milne Edwards, 1854)
in November 2003. Orconectes limosus, a North American crayfish, has become
predominant in parts of Europe such as the Netherlands (ADEMA, 1989), northeastern
Germany and northwestern Poland (SCHULZ and SMIETANA, 2001) and can become
the commonest prey of fish such as the wels (catfish) or other piscivorous fish in certain
life stages (CZARNECKI, ANDRZEJEWSKI and MASTYNSKI, 2003; HAERTEL, BAADE
and ECKMANN, 2002). It was introduced to Hungary from Germany in the late 1950s
for farming (THURANSZKY, 1960). Until 1985, however, it was not detected in natural
Hungarian waters. THURANSZKY and FORRO (1987) first recorded this species in the
wild in a large secondary branch of the River Danube. Since then, abundant and spreading
populations have been found in other side arms and tributaries of the river (Figure 4.)
such as the Szddrakos-stream and the Si6 canal (NESEMANN, POCKL and WITTMANN,
1995; PUKY, 2000, 2004). At present no farming is maintained and no specific research is
oriented towards this species.

Pacifastacus leniusculus is native to northwestern North America. It has been widely
introduced to California and Europe and has raised concerns because of its impacts
not only on native crayfishes (HOLDICH, 1999) but also fish (GRIFFITHS, COLLEN and



Bull. Fr. Péche Piscic. (2005) 376-377 : 553-568 — 559 —

Figure 4
50 km x 50 km UTM distribution of Orconectes limosus in Hungary (the edge of the
squares represent 50 km). Empty square: no data; solid circle: data available.

Figure 4
50 km x 50 km UTM distribution d’Orconectes limosus en Hongrie (la taille des
carrés représentent 50 km). Carrés vides: aucune donnée; Cercles pleins:
données disponibles.

ARMSTRONG, 2004; GUAN and WILES, 1997) and amphibians (AXELSSON et al, 1997).
It was first recorded in Hungary in 2000 (remains of a dead individual were found in the
Gyodngyds stream at Kdszeg) and the first live specimen was caught in the following year
several kilometres away (ILLES, 2002, 2004b). Since then intensive studies of a 46 km
stretch (ILLES, 2004b) revealed abundant populations along an 18 km section (Figure 5.).
P. leniusculus was recorded to be able to move 120 m in a day suggesting significant
dispersal ability (LIGHT, 2003). As larger crayfish move greater distances and are more likely
to move downstream, it is expected to spread further in the catchment of the River Raba.

Eriocheir sinensis is the most recently found Decapoda species in Hungary. It is a
commercially important catadromous species native to Eastern Asia. It declined there over
large areas due to overfishing, water pollution and dam construction, cutting off migration
passages in China since 1982 (JIN, LI and XIE, 2001). In North America and Europe,
however, it is a successful invasive species. Its European range stretches from Portugal
and the U.K. to Finland and Russia (CABRAL and COSTA, 1999; CLARK et al., 1998;
HAAHTELA, 1963; INGLE, 1986). Unlike the other two alien species, E. sinensis has also
been recorded in terrestrial habitats during its migration, e.g. as road kills (RETTIG, 2000).
Already known in the Austrian and Serbian Danube (PAUNOVIC et al., 2004; RABITCH
and SCHIEMER, 2003), its presence has been confirmed in the River Danube in Hungary
(Figure 6.). Danubian fishermen spoke about occasional catches of crab-like animals since
the middle of the 1990s in Hungary. The first live animal was collected in the main arm of
the Danube, south of Budapest in November 2003 (B. CSANYI, G. CSORGITS, A. NEMES,
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Figure 5
50 km x 50 km UTM distribution of Pacifastacus leniusculus in Hungary (the
edge of the squares represent 50 km). Empty square: no data; solid circle: data
available.

Figure 5
50 km x 50 km UTM distribution de Pacifastacus leniusculus en Hongrie (la taille
des carrés représentent 50 km). Carrés vides : aucune donnée ; Cercles pleins :
données disponibles.

pers. comm.). As during the peak period of two previous invasions in Europe, this species
expanded its range by 562 and 380 km per year (HERBORG et al., 2003), and it was also
found in the Black Sea (GOMUI et al., 2002), where the Danube flows in, it has theoretically
a potential to colonise the whole river. Where the Chinese mitten crab became invasive
in Europe or North America, the species greatly affected biodiversity, commercial fishing,
angling, river bank erosion, especially in banks with steep gradient along sections with
fluctuations in water level, e.g. below dams used for peak electricity production (CABRAL
and COSTA, 1999; CLARK et al, 1998; HERBORG et al., 2003; INGLE, 1986). At present,
no research programs exist on this species in Hungary.

Crayfish farming, introduction, re-introduction

Crayfish harvesting has a long tradition in Hungary. 16" and 17! century
publications reported cartloads of crayfish (probably nearly exclusively A. astacus) being
taken to Vienna for culinary purposes (summarized by OLAH, 1763; ULISSES, 1642; in
ENTZ, 1909a). Although occasional collections of other species such as O. limosus are
known, A. astacus has been and is the most important crayfish species in Hungary from
this respect and its stock has been exploited and exported until the second half of the
20t century, even if the great crayfish plague decimated its number nationally. To improve
the situation re-introductions started in 1898. Up to 1914 approximately 1,314,000
specimens were released, usually 1,000-2,000 individuals per kilometer of stream. In the
years 1939-1942 and 1958-59 approximately 10,000 and 11,814 animals, respectively,
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Figure 6
50 km x 50 km UTM distribution of Eriocheir sinensis in Hungary (the edge of the
squares represent 50 km). Empty square: no data; solid circle: data available.

Figure 6
50 km x 50 km UTM distribution d’Eriocheir sinensis en Hongrie (la taille des
carrés représentent 50 km). Carrés vides: aucune donnée; Cercles pleins:
données disponibles.

were introduced into different waters (THURANSZKY, 1960). In the second half of the
20t century crayfish exports gradually decreased. In 1956, a total mass of 13 tons of the
noble crayfish was exported from Hungary but since then it dropped to 1 ton by 1980.
Crayfish plague, pollution and water regulation was suggested as the main causes for
this decline (PINTER and THURANSZKY, 1983). Harvesting from natural waters as well
as farming was tried repeatedly later, in the 20" century, also with introduced O. limosus
populations (PINTER and THURANSZKY, 1983; THURANSZKY, 1960). To exploit crayfish
even more efficiently farming and further re-introduction was also suggested several times
(THURANSZKY, 1960; PINTER and THURANSZKY, 1983). Even today, local people collect
noble crayfish as a delicacy, e.g. in the Zala County. Since the 1980s, however, the aim of
crayfish reintroduction often shifted towards a conservation purpose. At the early 1990s
a re-introduction and breeding program was started in the Balaton Uplands National Park
(KISZELY, 1992, 1994) where individuals collected from nearby localities are introduced
into appropriate, mainly lotic, habitats.

Recent mortalities, disease

Crayfish mortality has been recorded at several sites in recent years (e.g. along the
Si6 canal) but with only one exception no detailed analyses were made. ROGOVSZKY
(1995, 2004) described and followed the fate of an A. torrentium population in the Pilis
Mountains. In 1994, several years after the regional crayfish study had started, an organic
pollution spill killed the whole population from the Apatkuti-stream. In spite of regular site



Bull. Fr. Péche Piscic. (2005) 376-377 : 553-568 — 562 —

visits by the same author, no re-colonization has been detected ever since, probably also
due to further pollution events. Crayfish plague should be, or at least should have been,
present in Hungary as German populations were suspected to have got the disease from
animals imported from this country (M. KELLER, pers. comm.). No national publication,
however, is available on this topic. At several sites chytromyosis has been suspected and
there are plans for such investigations (P. KISZELY, pers. com.) using international help.

Existing legislation, threats and conservation measures, crayfish
conservation sites

At present only one species, A. torrentium is protected by national legislation in
Hungary. Its nature conservation value, i.e. the fine for killing or harming one individual, is
10,000 HUF (approximately 40 €). Crayfish are present in protected areas (NATURA 2000
sites, national parks or other protected areas) in Hungary but no crayfish reserve has
been designated so far. The main threats for native Decapoda species are summarized
in Table 2. Habitat alteration/disappearance and pollution seem to be the most important
factors causing decline, but the effects of alien species and disease could not be evaluated
as information is missing in this field. This is also a main threat in itself. As the presence
of native species as well as the colonization of alien species depends on multiple factors,
such as water chemistry (see e.g. RALLO and GARCIA-ARBERAS, 2002 for P. leniusculus
and A. pallipes), a thorough analysis of interactions is also necessary to adequately
describe threats and compensate their effects. The newly discovered A. torrentium
populations, for example, which are stable now (ILLES, 2004a), may be threatened in the
future if P. leniusculus enters the upstream part of the Gydngy0ds stream either by natural
colonization or by deliberate introduction. Even if it moves more slowly upstream than
downstream (BUBB, THOM and LUCAS, 2004), the signal crayfish, growing to a larger
body size with higher reproductive rates, can be dominant in aggressive interactions and
thus replace the indigenous species. If infected by the crayfish fungus, Aphanomyces
astaci SCHIKORA, 1903, it can transmit the disease to non-resistant A. torrentium
individuals, which, under laboratory conditions, die as fast as in two weeks (VORBURGER

Table 2
Relative importance of different threats to native Decapoda species in Hungary.

Tableau 2
Importance relative des différentes menaces affectant les espéces de Décapodes
indigénes en Hongrie.

Threat

Importance

Habitat alteration and disappearance,
water regulation

A most important factor.

Pollution

A most important factor.

Lack of information

An important threat.

Alien Decapoda species

Especially for A. astacus?

Disease Important?

Isolation Especially at A. torrentium and A. astacus
in small streams.

Collection Local importance.

Drying out of habitats

Locally important.

Eutrophication

Secondary effects.
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Figure 7
Average annual crayfish (re)introduction intensity in Hungary according to
THURANSZKY, (1960) and KISZELY (1992, 1994) (Note changes in the size of the
country have been taken into consideration). Solid bar: Astacus astacus; empty
bar: Orconectes limosus.

Figure 7
Intensité de (ré)introduction annuelle d’écrevisses en Hongrie selon THURANSZKY,
(1960) et KISZELY (1992, 1994) (il est a noter le changement de taille du pays a
prendre en considération). Barres pleines: Astacus astacus; barres vides:
Orconectes limosus.

and RIBI, 1999). Other mechanisms, such as reproductive interference, can also play a
role in such replacement processes even if the alien species is not infected by disease
(WESTMAN, SAVOLAINEN and JULKUNEN, 2002).

The re-introduction and breeding program in the Balaton Uplands National Park
(KISZELY, 1992, 1994) where individuals collected from nearby localities are introduced
to appropriate localities nearby, is a promising approach to counter-balance declines
due to factors such as temporary drying out of streams in the Balaton Uplands. Figure 7.
demonstrates that it is a small scale operation at the moment, especially in comparison
with previous projects. In the future this activity should be more intensive and become an
important element of a national crayfish conservation plan. As from the four Decapoda
species known from the region at the time of writing, the population level monitoring
of three (A. astacus, A. torrentium, O. limosus) and all four species (also including
A. leptodactylus) was suggested to be included in the minimum and optimal programme
of the national biodiversity monitoring plan (FORRO, 1997), respectively, there is a chance
that crayfish-oriented research, monitoring and education will be more common in the
future.

CONCLUSION

Crayfish are the largest macroinvertebrates in Hungarian waters. They have various
effects on aquatic communities. They affect habitats, e.g. by bedform alterations in
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riffles (STATZNER, PELTRET and TOMANOVA, 2003), enhance benthic algal production
through physical activity, reduce growth and survival of bryozoan communities, reduce
macroinvertebrate taxon richness (CALLAGHAN and KARLSON, 2002; STENROTH
and NYSTROM, 2003), play an important role in the food web, e.g. by becoming the
dominant food source of the European mink (Mustela lutreola) or the strictly protected
otter (Lutra lutra) in summer under certain conditions (LANSZKY and MOLNAR, 2003;
SIDOROVICH et al., 2002), and even their presence proved to have significant effect on
prey organisms such as accelerating the hatching of amphibian eggs (SAENZ et al., 2003).
In addition, they are also used commercially and their biomarker response can be used to
detect contaminant release (TRIEBSKORN et al., 2002). In spite of all this, crayfish have
not been in the focus of research in Hungary in the twentieth century. However, there
have been several people, such as the late Géza ENTZ and Zoltan THURANSZKY, who
collected valuable records in the past that serve as important resources even today. After
some decades of less intensive data collection, with a clear shift from a commercial to
a conservation approach, interest in crayfish is again growing in Hungary. As the main
investigators include dedicated teachers, there is a realistic hope that this interest will also
be passed on effectively to the next generations that will also help to maintain the long-
term survival of indigenous species and support crayfish research in general. To increase
knowledge on crayfish species in Hungary, further initiatives similar to that which has
been launched by the Goncdl Association, including the publication of a crayfish survey
manual with detailed general, conservational and methodological information (HARSANYI
and ROGOVSZKY, 1996), are needed to foster astacological education and research in
Hungary.
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