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Abstract
Over a period of 21 years, 541 otters  mostly killed on the roads  were investigated. Three species of 

ticks (Ixodes hexagonus, I. canisuga, I. ricinus) were found to infest the Eurasian otter (Lutra lutra) in 
Germany. The most common tick species on the otters was I. hexagonus. The prevalence (= infestation 
extensity; proportion of infested animals) was 8.8%. The average infestation intensity (number of ticks 
per infested animal) was 7.9 ticks per infested otter. Two species of ticks were only found on two otters. 
The highest infestation intensity of I. hexagonus found on one otter was 72 larvae plus 3 nymphs and 
2 females. The average infestation intensity by the stages of I. hexagonus was 2.0 females, 4.9 nymphs 
and 8.3 larvae per infested otter. In Upper Lusatia, Germany, the otter has been proven to be a frequent 
host for I. hexagonus. The common wood tick, I. ricinus, parasitized on only one otter.
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1. Introduction
The Eurasian otter, Lutra lutra Linne, 1758 was originally distributed throughout Europe 

and Asia. The otter is associated with diverse aquatic and riparian habitats. However, by 
obstruction and draining of waters, deforestation of riparian vegetation and pollution of the 
water the otter is endangered, especially in Central Europe, and is extinct in large areas. 
Although extensive research on the biology and the protection of the otter has been conducted 
in the past decades, its parasitism by ticks is not yet widely known. The aim of this long-term 
study was to investigate the prevalence (infestation extensity) and infestation intensity of ticks 
on the Eurasian otter in a vital population of this rare mustelid species in Germany.

2. Investigation area, materials and methods
The investigation area was Upper Lusatia, located in the federal state of Saxony (Germany), 

and comprised a territory of 4,500 square kilometres between the towns Görlitz, Kamenz, 
Weißwasser and Zittau (latitude 51° 17’ N, longitude 14° 31’ E; with about 40 km in radius). 
Over a period of 21 years, from 1990 to 2010, a total of 541 otter were collected in this 
area (Fig. 1) and investigated at the Senckenberg Museum of Natural History Görlitz and the 
Museum of Western Lusatia, Kamenz. The studied otters were killed on roads, were drowned 
in fish traps or died in other ways. In the preparation laboratory each otter was examined 
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for ticks with tweezers and a comb. The collected ticks were preserved in 70% ethanol. 
Determination of adults and nymphs was carried out under a stereomicroscope. Larvae were 
macerated in a mixture of glycerol and acetic acid, embedded in a gumarabic mixture on slides 
and determined under a DIC-light microscope.

3. Results
3.1. Prevalence (infestation extensity) of ticks on Eurasian otter
An unknown period of time always passes between the death of an otter and its placement 

into plastic bags for investigation and tick examination. Therefore, the detected number of 
ticks must be regarded as a minimum. The majority of ticks were found in the head and 
neck areas of the otters, especially on the ears. Among the 541 collected otters, 48 (27 males,  
21 females) were infested with ticks. This corresponds to a prevalence (infestation extensity) 
of 8.8 % of the examined otters. There was no correlation to sex or age of the otter. Furthermore 
there were no correlations between parasitized otters and seasons.

For further studies on infestation intensity, the ticks from 29 otters, distributed over the 
entire study area were available. The ticks of the other otters from the Museum of Western 
Lusatia could not used for the further study, because this material was only separated for the 
evaluation of the prevalence of the otters and was not included in the collection.

3.2. Tick species parasitizing the otter
Three species of ticks were found to infest the Eurasian otter in Upper Lusatia: Ixodes (Ph.) 

hexagonus Leach, 1815, I. (Ph.) canisuga Johnston, 1849 and I. ricinus Linne, 1758. The tick 

Fig. 1  Germany and detail map of Upper Lusatia with collecting localities of otters. Each square 
 represents a topographical map and is divided into 4 quadrants (each quadrant with one dot)  
 for presentation of more details of collecting localities.
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I. hexagonus was found on the majority of the infested otters (27 of 29 animals). On 25 otters 
I. hexagonus was the only tick species found and I. (Ph.) canisuga was the only detected tick 
species on two otters. Only two otters were infested with two tick species: one otter with  
I. (Ph.) hexagonus and I. (Ph.) canisuga and one otter with I. (Ph.) hexagonus and I. ricinus. 
Only one larva of the ubiquitously common wood tick I. ricinus was found.

3.3. Infestation intensity of ticks
A total of 229 ticks were found on 29 infested otters. The average infestation intensity 

consisted of 7.9 ticks per infested animal and ranged from 1 to 77 ticks. The two otters 
parasitized by two species of ticks had only 3 and 6 ticks per otter. In Upper Lusatia,  
I. hexagonus was the most common tick on Eurasian otter. This tick species was found in 215 
individuals on 27 infested otters, an average of 8.0 I. hexagonus individuals per otter. These 
215 individuals of I. hexagonus consisted of no males, 22 females (10%), 93 nymphs (43%) 
and 100 larvae (47%). 

The variability of infestation intensity was large, with a maximum of 72 larvae plus 3 
nymphs plus 2 females of I. hexagonus on one otter. More details of the variation in infestation 
intensity of I. hexagonus stages is shown in Fig. 2. There is no change recognizable in the 
intensity of infestation in the past 20 years.

3.4. Frequency distribution of infestation intensities of I. hexagonus stages
The frequency distribution of infestation intensities (assembled into groups) of different  

I. hexagonus stages on otters showed that the infestation intensity by females (average of 2.0 
female I. hexagonus per otter) was lower than that by nymphs (average of 4.9 nymphs per 

Fig. 2 Infestation intensity of I. hexagonus on otters during the entire study period in Upper 
 Lusatia, Germany.
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otter), which again was lower than the infestation intensity by larvae (average of 8.3 larvae 
per otter). Females of I. hexagonus fed on 41% of the infested otters, nymphs on 70% and 
larvae on only 44% of the infested otters (Tab. 1). Females or nymphs or both, but no larvae 
fed exclusively on 51% of the infested Eurasian otters.

In Upper Lusatia, the Eurasian otter is a frequent host for I. hexagonus, both regarding 
prevalence (infestation extensity) and infestation intensity. The frequent common-wood tick, 
I. ricinus, parasitized only one otter with one larva.

4. Discussion
In many mammalogical papers, ticks are not mentioned as ectoparasites on Eurasian otter 

(Jürgenson 1974, Chanin 1985, Stubbe 1989a, Schröpfer et al. 1992, Reuther 1993, Hauser 
1995, Kruuk 1995, Mitchell-Jones et al. 1999, Spitzenberger 2001, Braun & Dieterlen 2005, 
Baagoe & Jensen 2007, Bihari et al. 2007, Hauer et al. 2009). Only Stubbe (1989b) listed 
I. hexagonus as a parasite of the otter and Krumbiegel (1955) cited Schulze (1941): ‘… adults 
of I. hexagonus parasitizing mole, otter, fox …’. 

In the acarological and parasitological literature, Nuttall & Warburtun (1911), Zumpt 
(1944), Starkoff (1958) and Filippova (1977) mentioned the Eurasian otter as a host of 
I. hexagonus. Two species of ticks were reported by Arthur (1963) and Haitlinger & Lupicki 
(2009) – I. hexagonus and I. ricinus – and by Gilot & Aubert (1985; citing Roman et. al. 
[1973]) and Christian (1997) – I. hexagonus and I. canisuga. No data on the otter as a host of 
ticks are given in Schulze (1929), Bouvier (1956), Babos (1964), Aeschlimann et al. (1965), 

Tab. 1  Frequency distribution of infestation intensities of different I. hexagonus stages on otters.

Ticks per  
otter (gouped)

Otter with 
tick females

Number of 
tick-females

Otter with 
tick nymphs

Number of 
tick-nymphs

Otter with 
tick larvae

Number of 
tick-larvae

1 6 6 5 5 5 5

2 3 6 5 10 2 4

3–5 1 4 6 23 3 11

6–10 1 6 1 8 1 8

11–50 2 47

51–100 1 72

Total number
of ticks 22 93 100

Total number
of otters
with ticks

11 19 12

Average number
of ticks per
otter

2.0 4.9 8.3
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Eichler (1968), Černy (1972), Nosek & Sixl (1972), Liebisch & Walter (1986) and Toutoungi 
et al. (1991). In many publications, unfortunately, only the hosts of a tick species are listed, 
without details on the evidence. It is assumed that such notes are often based only on single 
observations (Haitlinger & Lupicki 2009). The study of a larger series of tick parasitism on 
the Eurasian otter seems to be the exception (Christian 1997). Therefore a critical discussion 
of the parasitism of the otter with ticks is difficult. 

Up to now 3 species of ticks have been observed on the otter in Europe: I. hexagonus, 
I. canisuga, I. ricinus. All these tick species could also be detected on the otter in Upper 
Lusatia, Germany. The tick species I. canisuga and I. ricinus are very rare parasites of the otter 
in Europe, especially the frequent common-wood tick.

The prevalence of ticks on otters in Upper Lusatia (8.8%) is lower than the detected 
prevalence on the North American river otter, Lutra canadensis (Schreber, 1776), which showed 
a prevalence of 21% (Polechla 1996). Polechla examined ectoparasites on only 24 otters and 
found 5 otters infested with ticks. In Europe only one study of 180 otters exists, reporting a 
prevalence of 10.5% (Christian 1997). A comparison of prevalences of the two semi-aquatic 
water-martens in Europe, otter and feral mink Neovison vison (Schreber, 1777), also shows the 
low parasitism of the Eurasian otter by ticks. The recorded prevalence on wild mink in central 
Germany (45%: Christian 2010) is similar to the prevalence on mink in England and Wales  
(40%: Page & Langton 1996), but is higher than the prevalence on the otter (8.8%). 

The infestation intensity of the most common tick on otter and mink, I. hexagonus, shows 
small differences: Sherrard-Smith detected 7.2 I. hexagonus per host on otter (personal 
communication, 2011); in the present study the infestation intensity was 8.0 I. hexagonus 
per otter. On mink, 10.9 I. hexagonus per host were detected in central Germany (Christian 
2010). The infestation intensity of I. hexagonus-stages on otter is similar to that on mink in 
Germany, but is quite different to that on the mink in England and Wales. In the present study, a 
maximum of 72 larvae plus 3 nymphs and 2 females of I. hexagonus was detected on one otter 
and, in central Germany, a maximum 43 larvae plus 7 nymphs of I. hexagonus on one mink 
was observed (Christian 2010). Page & Langton (1996) reported from England and Wales a 
maximum of infestation intensity of more than 500 larvae of I. hexagonus on one mink. 

It seems that I. hexagonus is the most frequent tick on Eurasian otter in Europe. The same 
tick species is the most frequent tick on the mink (N. vison) in Germany (Christian 2010). 
Both mammalian species are associated with diverse aquatic habitats and live in burrows 
in the soil of the embankment of running or standing waters. In these burrows, the tick  
I. hexagonus apparently finds good conditions for development. In contrast, the pine marten, 
which does not use burrows, is mainly parasitized by the common wood tick, I. ricinus, and 
I. hexagonus parasitizes only a few pine marten individuals (Christian 2002). In the two 
decades of investigation there were no significant changes in the otter population and no 
increasing or decreasing trends in parasitism of otters by ticks was ascertained.

5. Acknowledgments
I would like to thank Olaf Zinke (Museum of Western Lusatia, Kamenz) for providing 

ticks from otters of western Lusatia. I thank the colleagues of the preparation laboratory of 
the Senckenberg Museum of Natural History Görlitz, Diana Jeschke and Margit Hanelt, for 
sampling ticks from the otters. I would also like to thank Kerstin Franke for preparation of tick 
larvae on slides and much other technical assistance.



Axel Christian486

6. References
Aeschlimann, A., W. Büttiker, A. Elbl & H. Hoogstraal (1965): A propos des tiques de Suisse 

(Arachnoidea, Acarina, Ixodoidea). – Revue Suisse de Zoologie 72: 577–583.
Arthur, D. R. (1963): British ticks. – Butterworths, London: 213 pp.
Baagoe, H. J. & T. S. Jensen (2007): Dansk Pattedyratlas. – Gyldendal, Udgivet i samarbejde med 

Naturhistorisk Museum, Arhus, og Zoologisk Museum, Kobenhavn: 392 pp.
Babos, S. (1964): Die Zeckenfauna Mitteleuropas. – Akademiai Kiado, Budapest: 410 pp.
Bihari, Z., G. Csorba & M. Heltai (2007): Magyarorszag emloseinaek atlasza. – Kossuth Kiado, Budapest: 

360 pp.
Bouvier, G. (1956): Ektoparasiten schweizerischer Wildsäugetiere. – Parasitologische Schriftenreihe 4: 

1–18.
Braun, M. & F. Dieterlen (2005): Die Saugetiere Baden-Wurttembergs. – Eugen Ulmer GmbH & Co, 

Stuttgart 2: 704 pp.
Černy, V. (1972): The tick fauna of Czechoslovakia. – Folia Parasitologica 19: 87–92.
Chanin, P. (1985): The natural history of otters. – Croom Helm Ltd., London: 179 pp.
Christian, A. (1997): Zeckenfunde (Ixodida) vom Fischotter (Lutra lutra) aus der Oberlausitz. – 

Säugetierkundliche Information 4(21): 221–226.
Christian, A. (2002): Zeckenbefall am Baummarder in Mecklenburg. – Abhandlungen und Berichte des 

Naturkundemuseums Görlitz 74(1): 15–20.
Christian, A. (2010): Tick infestation (Ixodes) on feral mink (Neovion vison) in central Germany. – Soil 

Organisms 82 (2): 209–216. 
Eichler, W. (1968): Kritische Liste mitteleuropäischer Zeckenarten. – Angewandte Parasitologie 9: 88–97.
Filippova, N. A. (1977): Fauna SSSR. Paukoobraznuie. Iksodovuje kleschi podsemejstvo Ixodinae. – 

Akademii Nauk SSSR, Izdatelstvo Nauka, Leningradskoje Otedelenje, Leningrad: 4(4): 1–393.
Gilot, B. & M. F.A. Aubert (1985): Les Ixodidae (Acariens, Ixodoidea) parasites de Carnivores sauvages 

dans les Alpes francaises et leur avant-pays. – Acarologia 26/3: 215–233.
Haitlinger, R. & D. Lupicki (2009): First records of arthropods (Phthiraptera, Trichodectidae, Acari, 

Ixodidae) from Lutra lutra (Linnaeus, 1758) (Carnivora: Mustelidae) in Poland. – Zeszyty Naukowe 
Uniwersytetu Przyrodniczego we Wroclawiu, Biologia i Hodowla Zwierzat  575: 39–41.

Hauer, S., H. Ansorge & U. Zöphel (2009): Atlas der Säugetiere Sachsens. – Sächsisches Landesamt für 
Umwelt, Landwirtschaft und Geologie Dresden: 413 pp.

Hauser, J. (Hrsg.) (1995): Saugetiere der Schweiz. Verbreitung, Biologie, Ökologie. – Birkhauser Verlag, 
Basel, Boston, Berlin: 501 pp.

Jürgensohn, J. P. (1974): 27. Fischotter Lutra (lutra) lutra Linnaeus 1758. – In: Heptner, P. & N. P. 
Naumov (Hrsg.): Die Säugetiere der Sowjetunion, Band II: Seekühe und Raubtiere. – VEB Gustav 
Fischer Verlag Jena: 1006 pp.

Krumbiegel, I. (1955): Biologie der Säugetiere. XVIII. Parasitologie und Pathologie. Ektoparasiten - 
Zecken. – Agis Verlag GmbH, Krefeld 1: 356 pp.

Kruuk, H. (1995): Wild otters: predation and populations. – Oxford University Press: 304 pp.
Liebisch, A. & G. Walter (1986): Untersuchungen von Zecken bei Haus- und Wildtieren in Deutschland: 

Zum Vorkommen und zur Biologie der Igelzecke (Ixodes hexagonus) und der Fuchszecke (Ixodes 
canisuga). – Deutsche tierarztliche Wochenschrift 93: 447–450.

Michell-Jones, A. J., G. Amori, W. Bogdanowicz, B. Krytufek, P. J. H. Reijnders, F. Spitzenberger, M. 
Stubbe, J. B. M. Thissen, V. Vohralik & J. Zima (1999): The atlas of European mammals. – T & AD 
Poyser Ltd., London: 484 pp.

Nosek, J. & W. Sixl (1972): Central-European Ticks (Ixodoidea). Key for determination. – Jahrbuch der 
naturwissenschaftlichen Abteilung Joanneum: 1/2: 61–92.

Nuttall, G. H. F. & C. Warburtun (1911): Ticks. A monograph of the Ixodoidea. Ixodidae. Part I and II: 
Classification and the genus Ixodes. – Cambridge University Press, London: 143–346.

Page, R. J. C. & S. D. Langton (1996): The occurrence of ixodid ticks on mink Mustela vison in England 
and Wales. – Medical and Veterinary Entomology 10: 359–364.



Tick infestation on the Otter – a long-term study 487

Polechla, P. J. (1996): New host records of ticks (Acarina, Ixodidae) parasitizing the river otter (Lutra 
canadensis). – IUCN Otter Special Group Bulletin 13 (1): 8–13.

Reuther, C. (1993): Lutra lutra Linnaeus, 1758. Fischotter. – In: Stubbe, M. & F. Krapp (Hrsg.): Handbuch 
der Säugetiere Europas 5/II. – Wiesbaden: 907–961.

Roman, E., Lu-Huynh-Thanh & J. Pichot (1973): Êtude biogéographique et écologique sut les tiques 
(Acariens, Ixodoidea) de la region lyonnaise. – Bulletin de la Société Linnéenne de Lyon, n° special: 
63–73.

Schröpfer, R., M. Stubbe & D. Heidecke (Hrsg.) (1992): Semiaquatische Säugetiere (Materialien des 
2. Internationalen Symposiums «Semiaquatische Säugetiere» in Osnabrück vom 9.6. bis 12.6.1992). 
Wissenschaftliche Beiträge. – Martin-Luther-Universität Halle Wittenberg: 468 pp.

Schulze, P. (1929): Formenkreis Zecken, Ixodoides. – In: Brohmer, P., P. Ehrmann & G. Ulmer (Hrsg.): 
Die Tierwelt Mitteleuropas. – Leipzig 3 (10): 1–10.

Schulze, P. (1941): Zur Lebensgeschichte der Igelzecke Ixodes hexagonus Leach. – Zoologischer 
Anzeiger 135: 271–275.

Spitzenberger, F. (2001): Die Säugetierfauna Österreichs. – Grüne Reihe des Bundesministeriums für 
Land und Forstwirtschaft, Umwelt und Wasserwirtschaft 13: 895 pp.

Starkoff, O. (1958): Ixodoidea d'Italia. Studio Monografica. – Istituto di Parassitologia dell' Universita di 
Roma, Il Pensiero Scientifico Editore: 387 pp.

Stubbe, M. (1989a): Verbreitung und Ökologie des Fischotters Lutra lutra L., 1758 in der DDR. 
Populationsökologie marderartiger Säugetiere. – Wissenschaftliche Beiträge der Universität Halle 37: 
13–33.

Stubbe, M. (1989b): Der Fischotter Lutra lutra L. – In: Stubbe, H. (Hrsg.): Buch der Hege. 1. – Berlin: 
550–575.

Toutoungi, L. N., L. Gern, A. Aeschlimann & S. Debrot (1991): Apropos du genre Pholeoixodes, parasite 
des carnivores en Suisse. – Acarologia 32 (4): 311–328. 

Zumpt, F. (1944): Neubearbeitung zu: Prof. Dr. Paul Schulze, Rostock. Unterordnung: Zecken, Ixodoidea. – 
In: Brohmer, P., P. Ehrmann & G. Ulmer (Hrsg.): Die Tierwelt Mitteleuropas. Nachtrag. – Leipzig 3: 
135–142.

Accepted 26 June 2012


