
 

 

NOBANIS - Invasive Alien Species Fact Sheet 
 

Anguillicoloides crassus 
 
Authors of this species fact sheet:  Viktoras Didžiulis, Catalogue of Life, School of Biological Sciences,  
Harborne Building, University of Reading, UK, RG6 6AS, viktorasdi@gmail.com 
 

 

Bibliographical reference – how to cite this fact sheet: 

Didžiulis, V. (2013): NOBANIS – Invasive Alien Species Fact Sheet – Anguillicoloides crassus. – From: Online 

Database of the European Network on Invasive Alien Species – NOBANIS www.nobanis.org, Date of access x/x/201x.  

 

 

Species description 
 

Scientific names: Anguillicoloides crassus, Kuwahara, Niimi and Itagaki 1974 

Synonyms: - 

 

Common names: Eel swimbladder nematode (GB), Aal-Schwimmblasenwurm AT), krevnatka 

úhoří (CZ), ålens svømmeblærenematode (DK), Simblåsemask eller Ålnematod (SE), 

Schwimmblasenwurm (DE), Angwilikola (PL), Sundmagaormur (IS). 

 

 

 

Fig 1. Anguillicoloides crassus, photo by Marianne Køie. 
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Species identification 

Adult Anguillicoloides crassus nematodes have a body covered by a soft, wrinkled outer cuticle. 

The circular mouth-opening is small surrounded by 4 dorsolateral and ventrolateral cephalic 

papillae and 2 small lateral amphids. The anterior rim of the buccal capsule bears one row of 22, 24, 

26 or 28 circumoral teeth. The oesophagus appears strongly muscular, consisting of 3 lobes, 

expanding at its posterior half; anteriorly, the oesophagus forms 6 slightly elevated, rounded lobes 

protruding into the buccal cavity. The valvular apparatus of the oesophagus is well developed. Male 

worms have 6 pairs of caudal papillae; 2 praeanals, 1 or 2 adanals and 2 or 3 postanals. The overall 

body length of males is 20-60 mm with females measuring 47-71.5 mm. Body width of males is .9-

2.8 mm and 3-5.6 mm for females (Taraschewski et al. 1987). There is a prominent cone-shaped 

vulva in the posterior part of the body. Mature females with white uterus occupying most of the 

body, containing numerous eggs, developing embryos and 250 µm long sheathed larvae (Moravec 

1994). 

 

Native range 

Anguillicoloides crassus originate in Southeast Asia, and its natural host is the Asian eel, Anguilla 

japonica (Kuwahara et al. 1974; Taraschewski et al. 1987). Related species are also found in New 

Zealand and Australia (van Banning 1991, Moravec and Taraschewski 1988, Køie 1991). 

 

 
Alien distribution  
 

History of introduction and geographical spread 
Anguillicoloides crassus probably arrived in Europe with eels imported from south-eastern Asia 

(Höglund et al. 1989), possibly from Taiwan at about 1980 (Køie 1991). Within a few years, heavy 

infestations of the European eel (Anguilla anguilla) were reported. It was found in open water of the 

Weser-Ems River region in Northern Germany and in North Italian culture facilities in 1982 

(Neumann 1985, Peters and Hartmann 1986). This nematode successfully colonised most European 

countries throughout the 1980s, especially in freshwater environments (Ashworth and Blanc 1997), 

see table 2. The species was found in Germany in 1982 (Køie 1991). In Denmark, the parasite was 

first observed in 1986 (Køie 1988), in Sweden in 1987 (Höglund et al. 1989). The first records for 

Austria date back to 1987 (Mondsee) and 1988 (Neusiedler See) (Jagsch & Rydlo 1993, Konecny & 

Wais 1994), where it is still present (Schabuss et al. 2005). In Norway, the first infected eels were 

caught in 1993 (Mo and Steien 1993). In Latvia A. crassus was first discovered in lake Usmas and 

river Venta in 1998, and the parasite was found in all of the examined eels (Kirjusina and Vismanis 

2004). A. crassus was imported to Estonia with young eels in the middle of the 1980s. In the early 

1990s A. crassus was distributed practically all over the coastal zone of Estonia (Henn Ojaveer, 

pers. comm.). 

The first observation of A. crassus in Sweden was in the artificially heated waters outside the 

nuclear power-plant Oskarshamn, on the east coast. The parasite rapidly became well established 

not only in thermal discharge areas but also in other brackish waters, as well as in some freshwater 

lakes (Wickström et al. 1998). In comparison with localities affected by thermal discharges, the 

infection rate in monitored inland (two sites), and coastal (one site) eel stocks has been much 

slower. As in Denmark, dispersal by man is believed to have greatly contributed to the further 

dispersal of the species. According to Wickström et al. (1998), there are strong indications that the 

parasite was introduced into several freshwater lakes as a result of stocking infected wild eels 

caught on the Swedish west coast. 

In Denmark, A. crassus was probably first introduced to the brackish Ringkøbing Fjord through 

trade with the Netherlands. Its further dispersal was probably mediated by man, rather than by 

natural migration (Boëtius 1989). According to Boëtius (1989) almost all of the [early] infections 
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can be traced back to the Ringkøbing Fjord (Jutland). Introduction to Denmark probably took place 

sometime before the first observation in 1986, and within a few years, the parasite was present in 

several other locations in Jutland and on Zealand. 

 

A. crassus was probably introduced to Estonia with young eels (SI 20-30 cm) from Germany in 

autumn 1989. In Lake Võrtsjärv the mean infestation rate was 44% (range in 22-71% in different 

length groups, n= 141, SI 50-91 cm) in 1994-97. The mean number of A. crassus per infested eel 

was 24, the maximum 92. (Ojaveer et al. 2003) 

 

First record 

 

 Country Reference 

1982   Germany  Neumann, 1985  

1985   Belgium  Belpaire et al., 1989a  

1985   France  Dupont & Petter, 1988  

1985   Holland  Van Banning et al., 1985  

1986   Denmark  Koie, 1988  

1987   Spain  Belpaire et al., 1989a  

1987   England  Kennedy & Fitch, 1990  

1987   Italy  Canestri-Trotti, 1987  

1988   Sardinia (Italy)  Moravec, 1992  

1988   Poland  Koops & Hartmann, 1989  

1988   Estonia  Kangur, 1994  

1988   Sweden  Hellstrom et al., 1988  

1988   Greece  Belpaire et al., 1989a  

1988?   Egypt  Koops & Hartmann, 1989  

1988   Austria  Konecny & Wais, 1993  

1990   Hungary  Székely et al., 1991  

1991   Czech Republic  Moravec, 1992  

1992   Belarus  After Moravec, 1992  

1992   Yugoslavia  After Höglund & Thomas, 1992  

1992   Portugal  Cruz et al., 1992  

1993   Russia, Kaliningrad Oblast  Zaostrovceva, 1993  

1993   Norway  Mo & Steien, 1994  

1994   Latvia  Vismanis et al., 1999  

1994   Tunisia  Maamouri et al., 1999  

1994   Marocco  El Hilali et al., 1996  

1995   Macedonia  Cakic et al., 2002  

1998   Lithuania  Bacevicus, 2004  

1998   Ireland  Evans & Matthews, 1999  

1999   Algeria  After Nabil et al., 2009  

2002   Corsica (France)  Ternengo et al., 2005  

2002   Turkey  Genc et al., 2005  

2004   Scotland  Lyndon & Pieters, 2005  

2007   Finland  Jakob et al., 2009b  

Table 1. First records of Anguillicoloides crassus in European countries. From Weclawski, U., 

2012 
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Pathways of introduction  
The main dispersal vector is believed to be the uncontrolled intercontinental transfer of live eels, 

including stocking in natural waters (Køie 1991). 

 

Alien status in region  
Since its introduction in 1982, Anguillicoloides crassus has become firmly established in eel 

populations in fresh and brackish waters in most European countries (Køie 1991, Eno et al. 1997), 

see also table 2.  

In Germany, eel populations are infected already from 65% to 90% with A. crassus (Deutscher 

Bundestag 2004). In eels of the river Rhine the average infection intensities amounted to 6 

nematodes per swim- bladder (Wurtz et al. 1998). Surveys in other aquatic habitats even revealed 

average infection intensities of up to 12 nematodes per swimbladder (Leuner 2004). 

 

Country Not 

found 

Not 

established 

Rare Local Common Very 

common 

Not 

known 

Austria    X    

Czech Republic    X    

Denmark     X   

Estonia     X   

European part of Russia    X    

Finland    X    

Faroe Islands X       

Germany      X  

Greenland X       

Iceland X       

Ireland    X    

Latvia    X    

Lithuania    X    

Netherlands    X    

Norway   X     

Poland     X   

Sweden      X  

Table 2. The frequency and establishment of Anguillicoloides crassus, please refer also to the 

information provided for this species at www.nobanis.org/search.asp. Legend for this table: Not 

found –The species is not found in the country; Not established - The species has not formed self-

reproducing populations (but is found as a casual or incidental species); Rare - Few sites where it is 

found in the country; Local - Locally abundant, many individuals in some areas of the country; 

Common - Many sites in the country; Very common - Many sites and many individuals; Not 

known – No information was available.  

 

 

Ecology 
 

Habitat description 

Despite the fact that this is an introduced species, A. crassus has been able to find a range of 

suitable host organisms in its new environment. In addition to various species of marine and 

freshwater fishes, aquatic snails, amphibians and insects can serve as hosts for A. crassus (Moravec 

and Skorikova 1998). Intermediate hosts include copepods and ostracods (Bauer 1998). The 

European eel also seems to be more susceptible to the parasite than are their original hosts (Køie 

http://www.nobanis.org/Search.asp
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1991). Once introduced into a lake or river it may spread rapidly among the eel population. 

Anguillicoloides crassus is a successful colonizer due to its large production of eggs and low 

specificity regarding intermediate hosts. Levels of infestation have been recorded to rise from 10% 

to 50% within a year (Belpaire et al. 1989, Koops and Hartmann 1989) 

Laboratory investigations have shown that adult parasites and eggs can remain viable in seawater, 

although hatching off the egg is reduced. The survival of free-living larvae is maximal in freshwater 

and decline with increasing salinity (Kennedy and Fitch 1990). According to Svedäng (1996) the 

low number of infected eels on the Swedish west coast compared to the Baltic Sea supports the 

view that the spread of A. crassus is prevented by salinities above 8-10 psu. Infected paratenic hosts 

in brackish or marine environments, such as ruffe (Gymnocephalus cernuus), smelt (Osmerus 

eperlanus), and black goby (Gobius niger) can, however, serve as dispersal vectors in marine 

environments, if they are consumed by eels. Other studies have shown that larval development is 

significantly retarded at low temperatures and that adult worms show increased mortality and 

decreased growth and reproduction at low temperatures (Knopf et al. 1998). According to Knopf et 

al. (1998) the latter supports the hypothesis that the spread of A. crassus in boreal regions is 

restricted by temperature regimes. On the other hand, increasing temperature will have a negative 

effect on the establishment of the parasites on intermediate hosts (copepods) (Ashworth et al. 

1996). 

 

Reproduction and life cycle  
This parasite possess several attributes of a successful coloniser such as high dispersal ability, long 

survival of the free larval stage, high fecundity (large production of eggs), high reproductive rate, 

and great receptivity of host organisms (Ashworth and Blanc 1997).  

 

A. crassus is ovoviviparous, i.e. the eggs are hatched inside the female. The first larval stage 

emerges within the swimbladder of the eel, where the larva matures to its second stage. By way of 

the pharynx, the larva reaches the eels’ intestine through which it is excreted into the water. The 

second stage can survive for considerable time in the water, waiting to be consumed by a suitable 

paratenic or intermediate host, e.g a copepod. Various aquatic non-crustacean invertebrates i.e. 

insects, snails, and vertebrates, amphibians and fish may act as the intermediate host, which is not 

needed for the development of the parasite, but nonetheless serve to maintain its lifecycle (paratenic 

hosts) (Kennedy and Finch 1990, Thomas and Ollevier 1992, Moravec and Skorikova 1998). The 

larvae migrate through the intestinal wall into the swimbladder. There they moult to fourth stage, 

then molt once again and develop into adults. The life-cycle can be completed in two months in the 

laboratory (De Charleroy et al. 1990).  

 

There is no obvious seasonal cycle in either prevalence or mean intensity of A.crassus in the 

European eel (Thomas and Ollevier 1992, Kelly et al. 2000).  

 

Dispersal and spread 

In Denmark, as in most of Europe, this eel parasite occurs mainly in freshwater, but it is also found 

in the brackish Ringkøbing Fjord, which is also believed to be the first point of introduction (Køie 

1991). In freshwater it is present i.a. in Jutland and on Zealand (Denmark). It is also present in the 

Poland -Vistula Lagoon and the Pomeranian lakes (Grawinski 1994, Rolbiecki et al. 1996). In 

Sweden, the parasite is firmly established at several locations on the Swedish east coast (Svedäng 

1996). It was first discovered in high numbers at sites affected by cooling water discharges from a 

nuclear power plant (Höglund and Thulin 1994, Höglund and Andersson 1993), but it is no longer 

limited to areas influenced by thermal discharges. Infected eels are also found along the Swedish 

west coast, but the levels of infestation are much lower (Svedäng 1996). In Norway, infected eels 

have been caught just north of the Norwegian/Swedish border (Mo and Steien 1993). A. crassus is 
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not present in Finnish inland waters according to Køie (1991). No further information on its 

presence (or absence) in Finland since the publication of that paper (1991) has been found. 

 

Due to geothermal activity on Iceland, the all year temperature of some discrete small rivers/ponds 

is sufficiently warm to support the establishment of A. crassus. Icelands natural isolation acts as a 

barrier for a natural introduction of alien parasites (the prevention is not absolute as witnessed by 

the present freshwater fauna) (Kristmundsson and Helgason 2007).  

 

In cultured populations with high densities of eels 100% of the eels may be infected. This can also 

be the case in wild populations in inland waters (van Banning 1991). The level of infestation in 

marine and brackish waters seems to be lower, but levels of more than 60% have been reported 

from brackish waters in Sweden (Höglund et al. 1989).  

 

The phenomenon that the prevalence and intensity of infection is high shortly after the introduction 

of a parasite in a water system followed by stabilization at a lower level has been observed for A. 

crassus. In Lake Arresø in Denmark the prevalence was 3-7% in 1987-1988 (Køie 1988, Boëtius 

1989). In 1992 it was close to 100%, but in 2003 the prevalence was less than 50% (Køie, unpubl. 

obs.). The mean intensity of infection showed a similar development. A similar levelling off in the 

infection spread of A. crassus was found in a canal in southern France. Repeted infections might 

have made the swimbladder unsuitable for further A. crassus establishment (Lefebvre and Crivelli 

2004) 

 

 

Impact 
 

Affected habitats and indigenous organisms 

Adverse effects on wild and cultured eels may occur when the level of infestation is high. Damage 

caused through inflammation of the swimbladder and secondary bacterial infections may decrease 

growth and increase mortality in the eel (van Banning 1991). 

 

Damage is caused both by larvae, which live in the tissue of the swimbladder, and adults and pre-

adults, which suck the blood of the host. Pathological reactions of the tissues include inflammation, 

necrosis, and scarring. Of all eels examined in a two year German study, 28% showed pathological 

alterations of the swimbladder (Wurtz et al. 1998). Repeated infestations may eventually reduce the 

swimbladder to a “non-functional mass of tissues” (Hartmann and Nellen 1997). Concern has been 

raised that massive damage to the swimbladder may make the eels unable to migrate back to their 

breeding grounds in the Sargasso Sea. This could have a severe impact on the recruitment of eels 

and thus on the future of the European eel population (Hartmann and Nellen 1997).  

 

Kelly et al. (2000) found that there were no major differences in hormonal, metabolic or 

osmoregulatory status of eels infected with up to 15 blood-feeding adults in the swimbladder lumen 

and up to 25 larvae in the swimbladder wall compared with wild uninfected eels. Gollock et al. 

(2005) found no significant changes in mean erythrocyte haemoglobin concentration in uninfected 

and infected eels. They suggested that acute temperature increase alone is unlikely to cause 

significant mortality of eels infected with A. crassus. However, the effects of chronic increases in 

temperature in combination with other factors such as toxicants and hypoxia are unknown. In lake 

Balaton, Hungary, mass mortality of eels infected with A. crassus was concluded to have resulted 

from high infection rates combined with high temperatures (Molnár et al. 1991). 
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The nematode can have negative effects on the condition of eels, especially those under stress. In 

cultured eels loss of appetite and vitality resulting in emaciation has been reported (van Banning 

1991). Effects on wild populations are more difficult to study. Laboratory studies of stress factors 

that appear in the wild, such oxygen stress, may have a bearing on natural population as well. 

Experiments with decreasing oxygen levels have demonstrated that the eels most severely affected 

by anguillicoloides are the first to die, and the author concludes that infection by anguillicoloides 

impairs the eels' natural resistance and, under unfavourable environmental conditions, may lead to 

their death (Molnár 1993). Loss of vitality may also lead to greater susceptibility to infections, and 

to an increased risk of being preyed upon. 

 

Genetic effects  
Not known. 

 

Human health effects  
Not known. 

 

Economic and societal effects (positive/negative) 

Infected eels have reduced swimming ability (Sprengel and Lüchtenberg 1991). It is thus likely that 

heavily infected eels have an increased risk of being preyed upon by e.g. cormorants. 

 

The parasite has caused mortalities in Danish eel farms (Køie 1991). Even if the eels do not die, 

infection may cause a reduction of the growth rate, and thus in the economic output of the eel farms. 

It is unknown whether damage to the swimbladder may prevent the spawning migration to the 

Sargasso Sea. Uninfected eels are found in the marine environment, so A. crassus has probably only 

a limited effect, if any, on the European eel fisheries. Overfishing and pollution are greater risks.  

 

 

Management approaches 
 

Prevention methods 

For cultured fish drug treatment, either by bathing the fish or administered with the feed, has been 

tested, with varying degrees of success (Taraschewski et al. 1988).  

 

Eradication, control and monitoring efforts  
Since dispersal by man has been identified as the main vector for the continued spread of A. crassus 

in Europe, monitoring and strict quarantine measures will be necessary to control its further spread. 

No dedicated programmes are running so far. 

 

Information and awareness  
This species presents a serious threat, therefore it is always in focus in the most scientific and 

popular publications relating to the general topic of invasive species and their spread in the Europe. 

However, interested parties are mostly scientists and aquaculturists. Any information on further 

spread and development of prevalence and intensities of infection is of interest as well as 

observations on diseased eels in relation to their natural environment. 

  

Recommendations or comments from experts and local communities  

Since spread between localities is generally through transport of infected eels, uncontrolled 

movements of infected eels should be avoided. 
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Links 

EELREP project papers and manuscripts  

Aquatic alien species in German inland and coastal waters (database)  

 

References 

Ashworth, S. T., Kennedy, C. R., and Blanc, G., 1996. Density-dependent effects of Anguillicola crassus (Nematoda) 

within and on its copepod intermediate hosts. Parasitology 113(3), 303-309. 

Ashworth, S. T., and Blanc, G., 1997. Anguillicola crassus, a recently introduced aggressive colonizer of European eel 

stocks. - Bulletin Francais de la Peche et de la Pisciculture 344/345: 335-342. 

Bacevicus, E. (2004). The new data on ecology of alien fish species and fish metazoan parasites in the Curonian Lagoon 

and Lithuanian coastal zone. Baltic – the Sea of Aliens. Gdynia, Poland. Book of Abstracts. 17–18.  

Bauer, O. N., 1998. A new parasitic nematode from the genus Anguillicola (Drancunculoidea: Anguillicolidae) in 

Palaearctic fish. - Parazitologiya 32: 59-65. 

Belpaire, C., De Charleroy, D., Thomas, K., van Damme, P. and Ollevier, F. 1989. Effects of eel restocking on the 

distribution of the nematode Anguillicola crassus in Flanders, Belgium. - J. Appl. Ecol. 5: 151-153. 

Boëtius, I., 1989. Preliminary report on the occurrence of Anguillicola in some Danish fresh- and seawater areas. - 

Internationale Revue der gesamte Hydrobiologie 75: 889. 

mailto:nehring@aet-umweltplanung.de
mailto:mkoie@bi.ku.dk
mailto:henn.ojaveer@ut.ee
mailto:arni@hi.is
mailto:agnis.ozolins@latzra.lv
mailto:rolbieck@sat.ocean.univ.gda.pl
mailto:hakan.wickstrom@fiskeriverket.se
http://www.fishbiology.net/lithead.html
http://www.aquatic-aliens.de/


 

 9 

Cakić, D. P., Stojanovski, S., Kulišić, Z., Hristovski, N. & Lenhardt, M. (2002). Pojava Anguillicola crassus, nematoda: 

Dracunculoidea, kod jegulje iz Ohridskog jezera, Makedonija. Acta veterinaria 52, 163–168. 

Canestri-Trotti, G. (1987). Occurence of the Nematode Anguillicola crassa (Kuwahara, Niimi & Itagaki, 1974) in eels 

from the Po delta, Italy. Bulletin-European Association of Fish Pathologists 7(5), 109–111. 

Cruz, P., Silva, E., Grazina Freitas, M. S. & Carvalha-Varela, M. (1992). First report of Anguillicola crassus in the 

European eel in Portugal. Bulletin-European Association of Fish Pathologists 12, 154–154.  

De Charleroy D, L. Grisez, K. Thomas, C. Belpaire, and F. Ollivier. 1990. The life cycle of Anguillicola crassus. – Dis. 

Aquat. Org. 8: 77-84. 

Deutscher Bundestag 2004. Zukunft von Aalzucht und Aalfischerei in Deutschland. - Antwort 

der Bundesregierung auf eine Kleine Anfrage, Deutscher Bundestag Drucksache 15/2929: 1-8. 

Dupont, F. & Petter, A. J. (1988). Anguillicola, a multispecific epizootic in Europe: appearance of Anguillicola crassa 

(Nematoda, Anguillicolidae) in the European eel Anguilla anguilla in Camargue, southern France. Bull. Fr. Pêche 

Piscic 308, 38–41.  

El Hilali, M., Yahyaoui, A., Sadak, A., Maachi, M. & Taghy, Z. (1996). Premières données épidémiologiques sur 

l’anguillicolose au Maroc. Bulletin Français de la Pêche et de la Pisciculture 340, 57–60.  

Eno, C. N., Clark, R. A., and Sanderson, W. G., 1997. Non-native marine species in British waters: a review and 

directory. - Joint Nature Conservation Committee Peterborough. 

Evans, D. W. & Matthews, M. A. (1999). Anguillicola crassus (Nematoda, Dracunculoidea); first documented record of 

this swim bladder parasite of eels in Ireland. Journal of fish biology 55(3), 665–668.  

Genc, E., Şahan, A., Altun, T., Cengizler, İ. & Nevsat, E. (2005). Occurrence of the swim bladder parasite Anguillicola 

crassus (Nematoda, Dracunculoidea) in European eels (Anguilla anguilla) in Ceyhan River, Turkey. Turkish 

Journal of Veterinary and Animal Sciences 29, 661–663.  

Gollock M.J., C.R. Kennedy, and J.A. Brown. 2005. Physiological responses to acute temperature increase in European 

eels Anguilla anguilla infected with Anguillicola crassus. – Dis. Aquat. Org. 64: 223-228. 

Grawiński E., 1994. Occurence of Anguillicola crassa nematode in eel (Anguilla anguilla) from Vistula Lagoon and 

Pomeranian lakes, XVII Zjazd Polskiego Towarzystwa Parazytologicznego, 15-16 September, 1994, Gdynia, 

Poland: 55. 

Hartmann, F., and Nellen, W., 1997. The status of the European eel, Anguilla anguilla, after the invasion of the 

introduced swim bladder parasite, Anguillicola crassus, using the eel population in the lower Elbe as an example. - 

In ICES Annual Science Conference, (Theme Session, 9 pp.). Baltimore, MD (USA), 25 Sep-3 Oct 1997: ICES 

(International Council for the Exploration of the Sea), Copenhagen, Denmark. 

Hellstrom, A., Ljungberg, O. & Bornstein, S. (1988). Anguillicola, en ny âlparasit i Sverige. Svensk Veterinartidning 40 

(4) 211–213.  

Höglund, J., Andersson, J., and Thulin, J., 1989. Den asiatiska ålparasiten Anguillicola nu etablerad i svenska kustvatten 

- Rapport 3616. Naturvårdsverket, Laboratoriet för miljökontroll. 

Höglund J., and J. Andersson, 1993. Prevalence and abundance of Anguillicola crassus in the European eel (Anguilla 

anguilla) at a thermal discharge site on the Swedish coast. – J. Appl. Ichthyol. 9: 115-122. 

Höglund, J., and Thulin, J., 1994. Ny sjukdom hos ål – här för att stanna - Forskning och Framsteg 2: 25-29. 

Jakob, E., Walter, T. & Hanel, R. (2009b). A checklist of the protozoan and metazoan parasites of European eel 

(Anguilla anguilla): checklist of Anguilla anguilla parasites. Journal of Applied Ichthyology 25, 1-49.  

Kangur, A. (1994). Uus liik Vortsjaerve kalaparasiitide hulgas. Eesti loodus 6, 189.  

Kelly, C.E., C.R. Kennedy, and J.A. Brown. 2000. Physiological status of wild European eels (Anguilla anguilla) 

infected with the parasitic nematode, Anguillicola crassus. – Parasitology 120: 195-202  

Kennedy, C. R., and Fitch, D. J., 1990. Colonization, larval survival and epidemiology of the nematode Anguillicola 

crassus, parasitic in the eel, Anguilla anguilla, in Britain. - Journal of Fish Biology 36: 117-131. 

Kirjusina M. and Vismanis K., 2004. Freshwater and marine fish parasites in Latvia. Classed catalogue. GosNIORKh, 

St. Peterburg, Russia: 71. 

Knopf, K., Wurtz, J., Sures, B., and Taraschewski, H., 1998. Impact of low water temperature on the development of 

Anguillicola crassus in the final host Anguilla anguilla. - Diseases of Aquatic Organisms 33: 143-149. 

Konecny, R., & Wais, A., 1994. Occurrence of Anguillicola crassus in eels of Lake Neusiedl, Austria. - Folia 

Parasitologia 40: 327.  

Koops, H., & Hartmann, F., 1989. Anguillicola infestations in Germany and in German eel imports. Journal of Applied 

Ichthyology, 1: 41-45.  

Køie, M., 1988. Parasites in European eel Anguilla anguilla (L.) from Danish freshwater, brackish and marine localities. 

- Ophelia 29: 93-118. 

Køie, M., 1991. Swimbladder nematodes (Anguillicola spp.) and gill monogeneans (Pseudodactylogyrus spp.) parasitic 

on the European eel (Anguilla anguilla). - J. Cons. int. Explor. Mer 47: 391-398. 

Kristmundsson A. & Helgason, S. 2007.. Parasite communities of eels (Anguilla anguilla L.) in  



 

 1

0 

freshwater  and marine habitats in Iceland in comparison with other parasite communities of eels in Europe. Fol 

Parasitol 54: 141-153 

Kuwahara, A., A. Niimi, H. Itagaki. 1974. Studies On The Nematode Parasitic On The Air Bladder Of Eel. I. 

Description Of Anguillicola Crassa N. Sp. (Philometridae, Anguillicolidae). Japanese Journal Of Parasitology 23: 

275-279. 

Lefebvre F.S., and A.J. Crivelli. 2004. Anguillicolosis: dynamics of the infection over two decades. Dis. Aquat. Org. 

62: 227-232. 

Leuner, E. 2004. Untersuchungen an Schwimmblasen von Aalen. Bayerische Landesanstalt für Landwirtschaft, Institut 

für Fischerei Jahresbericht 2003: 25. 

Lyndon, A. R. & Pieters, N. (2005). First record of the eel swim bladder parasite Anguillicola crassus (Nematoda) from 

Scotland. Bulletin-European Association of Fish Pathologists 25(2), 82.  

Maamouri, F., Gargouri, L., Ould Daddah, M. & Bouix, G. (1999). Occurrence of Anguillicola crassus (Nematode, 

Anguillicolidae) in the Ichkeul Lake (Northern Tunisia). Bulletin-European Association of Fish Pathologists 19, 17–

19.  

Mo, T. A., and Steien, S. H., 1993. First observation of the eel swimbladder nematode Anguillicola crassus in Norway. 

Bulletin of the European Association of Fish Pathologists 14: 163-164. 

Molnár, K., C. Székely, and F. Baska. 1991. Mass mortality of eel in Lake Balaton due to Anguillicola crassus 

infection. Bull. Eur. Assoc. Fish Pathol. 11: 211-212.  

Molnár, K., 1993. Effect of decreased oxygen content on eels (Anguilla anguilla) infected by Anguillicola crassus 

(Nematoda: Dracunculoidea). Acta Veterinaria Hungarica 41: 349-360. 

Moravec, F., and Skorikova, B., 1998. Amphibians and larvae of aquatic insects as new paratenic hosts of Anguillicola 

crassus (Nematoda: Dracunculoidea), a swimbladder parasite of eels. Diseases of Aquatic Organisms 34: 217-222. 

Moravec, F., & H. Taraschewski. 1988. Revision of the genus Anguillicola Yamaguti, 1935 (Nematoda: 

Anguillicolidae) of the swimbladder of eels, including descriptions of two new species, A. novaezelandiae sp. n. and 

A. papernai sp. n. Folia Parasitol. 35: 125-146. 

Moravec F. 1994. Parasitic nematodes of freshwater fishes of Europe, Kluwer Academic publishers, Dordrecht, Boston, 

London, 273pp. 

Nabil, L., Abderrafik, M. & Boudjema, S. (2009). Biodiversité des Parasites chez Anguilla anguilla Linnaeus, 1758 

dans le Parc National d'El Kala – Algérie. European Journal of Scientific Research 25(2), 300–309.  

Neumann, W., 1985. Schwimmblasenparasit Anguillicola bei Aalen. Fischer und Teichwirt 11/1985: 322. 

Ojaveer, H., Pihu, E., Saat, T. 2003. Fishes of Estonia.Tallinn. 

Peters, G. and F. Hartmann. 1986. Anguillicola, a parasitic nematode of the swim bladder spreading among eel 

populations in Europe. - Dis. aquat. Org. 1: 229-230. 

Rolbiecki L., Grawiński E., Rokicki J., 1996. The occurrence of nematode Anguillicola crassus Kuwahara, Niimi et 

Itagaki 1974 in the swimbladder of eel (Anguilla anguilla (L.)) from the Vistula Lagoon, Land-Ocean Interactions in 

the Coastal Zone, Second International Symposium on: Functioning of Coastal Ecosystems in Various Geographical 

Regions, 5-7 September, 1996, Sopot, Poland: 55-56. 

Schabuss, M., Kennedy, C.R., Konecny, R., Grillitsch, B., Reckendorfer, W., Schiemer, F. Herzig, A., 2005. Dynamics 

and predicted decline of Anguillicola crassus infection in European eels, Anguilla anguilla, in Neusiedler See, 

Austria. - Journal of Helminthology 79: 159-167.  

Sprengel G., H. Lüchtenberg. 1991. Infection by endoparasites reduces maximum swimming speed of European smelt 

Osmerus eperlanus and European eel Anguilla anguilla. Dis. Aquat. Org. 11: 31-35. 

Svedäng, H., 1996. Spridning av simblåsemasken Anguillicola crassus hos ål i svenska kustvatten - Kustrapport No. 

1996:4. Fiskeriverket, Kustlaboratoriet. 

Székely, C., Lang, M. & Csaba, G. (1991). First occurrence of Anguillicola crassus in Hungary. Bulletin of the 

European Association of Fish Pathologists 11(4), 162-163.  

Taraschewski, H., F. Moravec, T. Lamah, K. Anders, 1987. Distribution And Morphology Of Two Helminths Recently 

Introduced Into European Eel Populations: Anguillicola Crassus (Nematoda, Dracunculoidea) And Paratenuisentis 

Ambiguus (Acanthocephala, Tenuisentidae). Diseases Of Aquatic Organisms 3:167-176. 

Taraschewski H., C. Renner, and H. Mehlhorn. 1988. Treatment of fish parasites. 3. Effects of levamisole HCL, 

metrifonate, fenbendazole, mebendazole, and ivermectin on Anguillicola crassus (nematodes) pathogenic in the air 

bladder of eels. Parasitol. Res. 74: 281-289. 

Ternengo, S., Levron, C., Desideri, F. & Marchand, B. (2005). Parasite communities in European eels Anguilla anguilla 

(Pisces, Teleostei) from a Corsican coastal pond. Vie et milieu 55(1), 1–6.  

Thomas K., and F. Ollevier, 1992. Paratenic hosts of the swimbladder nematode Anguillicola crassus. Dis. Aquat. Org. 

13: 165-174. 



 

 1

1 

van Banning P., 1991. Swimbladder nematode (Anguillicola crassus) in the European eel (Anguilla anguilla) (ICES 

Identification Leaflets for Diseases and Parasites of Fish and Shellfish. Leaflet No. 48). International Council for the 

Exploration of the Sea. 

Vismanis, K., Kirjusina, M. & Rodzins, R. (1999). An eel nematode Anguillicola crassus Kuwahara, Nimii et Itagaki, 

1974 (Nematoda: Dracunculoidea) in Latvia. Proceedings of the Fifth International Symposium on Fish Parasites, 

Czech Republic.  

Weclawski, U., 2012.  Evolutionary divergence of Anguillicola crassus, an invasive parasitic swim bladder nematode of 

eels of the genus Anguilla. Dissertation, Fakultät für Chemie und Biowissenschaften, Karlsruher Institut für 

Technologie (KIT) http://d-nb.info/1022123831/34 

Wickström, H., Clevestam, P., and Höglund, J., 1998. The spreading of Anguillicola crassus in freshwater lakes in 

Sweden. Bulletin Francais de la Peche et de la Pisciculture 349: 215-221. 

Wurtz, J, Knopf, K, and H. Taraschewski. 1998. Distribution and prevalence of Anguillicola crassus (Nematoda) in eels 

Anguilla anguilla of the rivers Rhine and Naab, Germany. Dis. Aquat. Organ. 32: 137-143.  

Zaostrovceva, S. (1993). Ekologo-faunisticheskij obzor gelmintofauny ryb Kaliningradskogo Zaliva. Nauchno-

tekhnicheskaja Konferencija Professorsko-Prepodavatel’skogo Sostava, Aspirantov i Sotrudnikov Kaliningradskogo 

Tekhnicheskogo Instituta Rybnoj Promyshlennosti i Khozjajstva, Tezisy dokladov 18. 

 
 

 

Date of creation/modification of this species fact sheet: 18-12-2006/ 04-06-2013 

http://d-nb.info/1022123831/34

