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Abstract

This study gives additional, detailed information on the freshwater gastrotrich species described and reported from the
southwestern regions of Ontario and New Brunswick, Canada by Schwank (1990). Aspidiophorus ontarioniensis,
Chaetonotus (Chaetonotus) furculatus, Chaetonotus (Chaetonotus) ontariensis, Chaetonotus (Primochaetus) annae, Ich-
thydium malleum, Lepidodermella forficulata and Setopus lemnicola are all redescribed. In addition, a complete list of
freshwater species currently known from North America is given.
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Introduction

Gastrotricha is a phylum of small aquatic invertebrate animals. They are a common component of the meiofauna
but are usually overlooked in freshwater because of their very small size and soft bodies. In limnic habitats they are
predominantly dwellers of shallow, mostly small, stagnant water bodies which are densely overgrown with water-
plants or mosses. Certain species prefer epibenthic muddy habitats (Kisielewski 1991).

Compared to Europe, the freshwater gastrotrich fauna of North America is poorly known. Most records are
from the USA, but Schwank (1990) reported numerous species from Canada. There are no identified freshwater
species from Mexico but Kénneby ef al. (2012; 2013) reported several species from St. John, U.S. Virgin Islands.
One of the first records of freshwater species in North America was Fernald’s (1883) report of Chaetonotus larus
(Miller, 1773) from Maine, USA. Stokes (1887a, b) provided the first report of several species from New Jersey,
and described several species new to science from that state. During the 1900s, freshwater species were reported or
described as new to science from Illinois (Goldberg 1949; Sacks 1964; Robbins 1965; 1973; Horlick 1975;
Anderson & Robbins 1980), Indiana (Pfaltzgraff 1967), Kansas (Bovee & Cordell 1970), Louisiana (Krivanek &
Krivanek 1958; 1959), Michigan (Brunson 1948; 1949a; b; 1950), New Hampshire (Packard 1936), New Jersey
(Stokes 1887a; b; Davison 1938; Weiss 2001), North Dakota (Bryce 1924; Young 1924), Ohio (Shelford & Boesel
1942; Emberton 1981; Evans 1982; 1993), Virginia (Packard 1956-58; 1957; 1959; 1962; 1970) and Washington
(Hatch 1939).

In this paper we give further information on the freshwater gastrotrichs collected in southwestern Ontario and
New Brunswick, Canada during August 1984. Most of the taxa are mentioned or included in the identification keys
in Schwank (1990), but no detailed descriptions are provided. Seven species for which information is given in the
taxonomic identification keys in Schwank (1990) have been considered nomina nuda by Balsamo et al. (2009). In
order for a species name published after 1930 but before 1999 to be considered a nomen nudum it should fail to
conform to Article 13 of the ICZN (1999). However in a strict sense, the names are made available according to
Article 13.1 of the ICZN (1999), since the characters given in the key fulfill the function of a description purported
to differentiate the taxon in the sense of article 13.1.1.
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much higher. Only a few localities could be visited during the same season. It is known that different species of
Gastrotricha do not appear together during the same season (Kisielewski, 1981; Schwank, 1990). An estimate of
the species number in the vicinity of Waterloo and Guelph is not easy to make, but as many as 150-200 species
could be expected.

Table 1 provides a comparison between German average biotopes and the investigated area in Ontario. The
Canadian biotopes differ distinctly from the European biotopes. The results could be explained by the fact that the
existing Canadian wetlands are larger and cover wide regions. The remaining European wetlands may be
considered as relict areas. Running waters do not offer suitable habitats for most gastrotrich species compared to
stagnant waters. The richest habitats that offer the highest diversity of freshwater gastrotrichs are weakly acidic
Lemna pools, small lakes and bogs. Only a small number (5-10 species) could be found in comparable samples of
streams and muddy pools in Ontario.

More than 200 nominal species have now been described from Europe. This number is probably just a fraction
of the true number of species. Recent investigations from Sweden and Denmark (see Kénneby et al. 2009; 2012;
Kanneby, 2011; 2013; Grilli ef al. 2010) have shown that gastrotrich diversity at higher latitudes is richer than
previously thought.

TABLE 1. Recorded and estimated number of gastrotrich species from different locations in Germany and Canada.

Habitat # Recorded species ~ # Estimated species
The rivers of Schlitz and Fulda in Eastern Hesse, Germany (potamon)* 17 20-25
Breitenbach, Eastern Hesse, Germany (including springs)* 23 25-27
Various streams in the high regions of the Black Forest, Germany (including 15 20-25
springs)*

Fens in the Black Forest, Germany (peat mosses, marshy pools) 15 3540
Fliede river, Eastern Hesse, Germany (old river bed destroyed by architectural 7 10-15
actions)

Swamps in the Fulda valley near Schlitz, Germany 19 ~30
Ponds and high water pools, Schlitz valley, Germany 22 ~30
GroBBenmoor, Eastern Hesse, Germany (peat mosses and Lemna pools) 45 60-70
Kitchener, Ontario, Canada: Natural wetlands with lakes and Lemna pools 64 ~150

*indicates running waters. Numbers based on Schwank (1990).

Acknowledgements

Peter Schwank cordially thanks Professor N.H. Hynes for the kind reception and personal care in Waterloo and for
transportation to the sampling stations. Thanks also go to Professors Fernando and Ranjani Rajapaksa for providing
a place to work at the Zoological Institute at the University of Waterloo. Both authors would like to thank Dr. Sven
O. Kullander and Dr. Mattias Forshage at the Department of Zoology, Swedish Museum of Natural History for help
interpreting the ICZN. We are grateful to Dr. Rick Hochberg, Dr. Mitchell J. Weiss and an anonymous reviewer for
their comments on an early draft of this paper. We also extend our gratitude to Mr. James J. Kirk for improving the
language and grammar of this paper. The Swedish Taxonomy Initiative is also acknowledged.

References

Amato, A.J. & Weiss, M.J. (1982) Developmental flexibility in the cuticular pattern of a cell-constant organism,
Lepidodermella squammata (Gastrotricha). Transactions of the American Microscopical Society, 101, 229-240.

Anderson, M.T. & Robbins, C.E. (1980) A new species of gastrotrich from Illinois. Tramsactions of the American
Microscopical Society, 99, 225-227.

Balsamo, M. (1978) Prime ricerche sui Gastrotrichi dulciacquicoli italiani. A#ti della Societa Toscana di Scienze Naturali
Memorie, Serie B, 84, 87-150.

THE FRESHWATER GASTROTRICH FAUNA OF CANADA Zootaxa 3811 (4) © 2014 Magnolia Press - 483



Balsamo, M. (1983) Three new gastrotrichs from a Tuscan-Emilian Apennine lake. Bollettino di Zoologia, 49, 287-295. [1982]
http://dx.doi.org/10.1080/11250008209439402

Balsamo, M., d’Hondt, J.L., Pierboni, L. & Grilli, P. (2009) Taxonomic and nomenclatural notes on freshwater Gastrotricha.
Zootaxa, 2158, 1-19.

Bengtson, P. (1988) Open nomenclature. Palaeontology, 31, 223-227.

Blake, C.H. (1933) Nomenclatorial notes on Gastrotricha. Science, 77, 606.
http://dx.doi.org/10.1126/science.77.2008.606

Bovee, E.C. & Cordell, D.L. (1971) Feeding on gastrotrichs by the Heliozoon Actinophrys sol. Transactions of the American
Microscopical Society, 90, 365-369.

Brehm, V. (1917) Ergebnisse einiger im Franzensbader Moor unternommener Exkursionen. Archiv fiir Hydrobiologie, 11,
306-323.

Brunson, R.B. (1948) Chaetonotus tachyneusticus. A new species of gastrotrich from Michigan. Transactions of the American
Microscopical Society, 67,350-351.

Brunson, R.B. (1949a) Gastrotricha from North America II: Four new species of Ichthydium from Michigan. Papers of the
Michigan Academy of Science, Arts and Letters, 33, 59—62. [1947]

Brunson, R.B. (1949b) The life history and ecology of two North American gastrotrichs. Transactions of the American
Microscopical Society, 68, 1-20.

Brunson, R.B. (1950) An introduction to the taxonomy of the Gastrotricha with a study of eighteen species from Michigan.
Transactions of the American Microscopical Society, 69, 325-352.

Bryce, D. (1924) The Rotifera and Gastrotricha of Devils and Stump Lakes, North Dakota, USA. Journal of the Quekett
Microscopical Club, 15, 81-108.

Daday, E. von. (1905) Untersuchungen tiber die Siisswasser Mikrofauna Paraguays. Zoologica, 44, 1-374.

Davison, D.B. (1938) A new species of gastrotrichan - Chaetonotus robustus, new species. American Museum Novitates, 972,

1-6.

Dujardin, F. (1841) Histoire Naturelle des Zoophytes, Infusoires. Librairie Encyclopédique de Roret, Paris, pp. 569—570 and
atlas pl. 18.

Ehrenberg, C.G. (1830) Organisation, Systematik, und geographisches Verhdltnis der Infusionstierchen. F. Duimmler, Berlin,
108 pp.

Ehrenberg, C.G. (1838) Die Infusionstierchen als vollkommene Organismen. Ein Blick in des tiefere organische Leben der
Natur. Tafel 48. Nebst Atlas. Leopold Voss, Leipzig, pp. 386—390.

Emberton, K.C. (1981) First record of Chaetonotus heideri (Gastrotricha: Chaetonotidae) in North America. Ohio Journal of
Science, 82, 95-96.

Evans, W.A. (1982) Abundances of micrometazoans in three sandy beaches in the island area of western Lake Erie. Ohio
Journal of Science, 82,246-251.

Evans, W.A. (1993) First report of Lepidodermella squamata (Gastrotricha: Chaetonotida) from Lake Erie. Ohio Journal of
Science, 93, 111-112.

Fernald, C.H. (1883) Notes on the Chaetonotus larus. American Naturalist, 17, 1217-1220.
http://dx.doi.org/10.1086/273532

Goldberg, R.J. (1949) Notes on the biology of a common gastrotrich of the Chicago area Lepidoderma squamatum (Du Jardin).
The Transactions of the Illinois Academy of Science, 42, 152—155.

Gosse, P.H. (1851) A catalogue of Rotifera found in Britain; with description of five new genera and thirty-two new species.
Annals and Magaczine of Natural History, 2, 197-203.

Gosse, P.H. (1864) The natural history of the hairy-backed animalcules (Chaetonotidae). The Intellectual Observer, 5, 387-406.

Green, J. (1986) Associations of zooplankton in six crater lakes in Arizona, Mexico and New Mexico. Journal of Zoology,
London (4), 208, 135-159.
http://dx.doi.org/10.1111/j.1469-7998.1986.tb04715.x

Greuter, A. (1917) Beitrage zur Systematik der Gastrotrichen in der Schweiz. Revue Suisse de Zoologie, 25, 35-76.

Grilli, P., Kristensen, R.M & Balsamo, M. (2010) Contribution to the knowledge of the freshwater Gastrotricha from Denmark.
Steenstrupia, 32, 79-92.

Grosso, L.E. (1975) Especies Argentinas del genero Polymerurus Remane 1927. Neotropica, 21, 46-50.

Grosso, L.E. & Drahg, F. (1983) Gastrotricos dulceacuicolas de la provincia de Tucuman 1. Chaetonotus soberanus sp. nov. y
Aspidiophorus lilloensis sp. nov. Neotropica, 29, 189—193.

Griinspan, T. (1908) Beitrdge zur Systematik der Gastrotrichen. Zoologische Jahrbiicher Abteilung fiir Systematik Oekologie
und Geographie der Tiere, 26, 214-256.

Hatch, M.H. (1939) Notes on two species of Gastrotricha from Washington. American Midland Naturalist, 21, 257-258.
http://dx.doi.org/10.2307/2420384

Hlava, S. (1904) Uber die systematische Stellung von Polyarthra fusiformis Spencer. Zoologischer Anzeiger, 28, 331-336.

d’Hondt, J.L. (1971) Gastrotricha. /n: Barnes, H. (Ed.), Oceanography and marine biology: an annual review, 9. George Allen
and Unwin Ltd., pp. 141-192.

Horlick, R. (1975) Dasydytes monile, a new species of gastrotrich from Illinois. Transactions of the Illinois State Academy of
Sciences, 68, 61-64.

484 - Zootaxa 3811 (4) © 2014 Magnolia Press SCHWANK & KANNEBY


http://dx.doi.org/10.1080/11250008209439402
http://dx.doi.org/10.1126/science.77.2008.606
http://dx.doi.org/10.1086/273532
http://dx.doi.org/10.1111/j.1469-7998.1986.tb04715.x
http://dx.doi.org/10.2307/2420384

Hummon, W.D., Balsamo, M. & Todaro, M.A. (1992) Italian marine Gastrotricha: 1. Six new and one redescribed species of
Chaetonotida. Bollettino di Zoologia, 59, 499-516.
http://dx.doi.org/10.1080/11250009209386711

International Commission on Zoological Nomenclature (1999). International Code of Zoological Nomenclature, 4th ed.
International Trust for Zoological Nomenclature, London, 306 pp.

Kanneby, T. (2011) New species and new records of freshwater Chaetonotida (Gastrotricha) from Sweden. Zootaxa, 3115,
29-55.

Kanneby, T. (2013) New species and records of freshwater Chaetonotus (Gastrotricha: Chaetonotidae) from Sweden. Zootaxa,
3701 (5), 551-588.
http://dx.doi.org/10.11646/zootaxa.3701.5.3

Kanneby, T., Todaro, M.A. & Jondelius, U. (2009) One new species and records of Ichthydium Ehrenberg, 1830 (Gastrotricha:
Chaetonotida) from Sweden and a key to the genus. Zootaxa, 2278, 26-46.

Kanneby, T., Todaro, M.A. & Jondelius, U. (2012) A phylogenetic approach to species delimitation in freshwater Gastrotricha
from Sweden. Hydrobiologia, 683, 185-202.
http://dx.doi.org/10.1007/s10750-011-0956-1

Kanneby, T., Todaro, M.A. & Jondelius, U. (2013) Phylogeny of Chaetonotidae and other Paucitubulatina (Gastrotricha:
Chaetonotida) and the colonization of aquatic ecosystems. Zoologica Scripta, 42, 88—105.
http://dx.doi.org/10.1111/j.1463-6409.2012.00558.x

Kisielewski, J. (1979) New and insufficiently known freshwater Gastrotricha from Poland. Annales Zoologici, 34, 415-435.

Kisielewski, J. (1981) Gastrotricha from raised and transitional peat bogs in Poland. Monografie Fauny Polski, 11. Polska
Akademia Nauk, Warszawa, 143 pp.

Kisielewski, J. (1986) Taxonomic notes on freshwater gastrotrichs of the genus Aspidiophorus Voigt (Gastrotricha,
Chaetonotidae), with descriptions of four new species. Fragmenta Faunistica, 30, 139—156.

Kisielewski, J. (1991) Inland-water Gastrotricha from Brazil. Annales Zoologici Warszawa, Supplement 2, 43, 1-168.

Kisielewski, J. (1997) On the subgeneric division of the genus Chaetonotus Ehrenberg (Gastrotricha). Annales Zoologici, 46,
145-151.

Kisielewski, J. (1999) A preliminary study of the inland-water Gastrotricha of Israel. Israel Journal of Zoology, 45, 135—157.

Konsuloff, S. (1913) Notizen iiber die Gastrotrichen Bulgariens. Zoologischer Anzeiger, 43, 255-260.

Krivanek, R.C. & Krivanek, J.O. (1958) A new and a redescribed species of Neogossea (Gastrotricha) from Louisiana.
Transactions of the American Microscopical Society, 77, 423—428.

Krivanek, R.C. & Krivanek, J.O. (1959) A new species of Stylochaeta (Gastrotricha) from Louisiana. Transactions of the
American Microscopical Society, 78, 77-81.

Leasi, F & Todaro, M.A. (2008) The muscular system of Musellifer delamarei (Renaud-Mornant, 1968) and other
chaetonotidans with implications for the phylogeny and systematization of the Paucitubulatina (Gastrotricha). Biological
Journal of the Linnean Society, 94, 379—398.
http://dx.doi.org/10.1111/j.1095-8312.2008.00974.x

Marcolongo, I. (1910) Primo contributo allo studio dei Gastrotrichi del lago-stagno craterico di Astroni. Monitore Zoologico
Italiano, 21, 315-318.

Martin, L.V. (1981) Gastrotrichs found in Surrey. Microscopy, 34, 286-301.

Metschnikoff, E. (1865) Uber einige wenig bekannte niedere Thierformen. Zeitschrift fiir Wissenschafiliche Zoologie, 15,
450-463.

Miiller, O.F. (1773) Vermium terrestrium et fluviatilium, seu animalium infusoriorum, helminthicorum et testaceorum, non
marinorum, succincta historia. Heineck et Faber, Havniae et Lipsiae, 135 pp.

Packard, C.E. (1936) Observations on the Gastrotricha indigenous to New Hampshire. Transactions of the American
Microscopical Society, 55, 422-427.

Packard, C.E. (1956-58) Studies on the Gastrotricha. 1. The genus Polymerurus. Turtox News, 34, 242-245; 35, 6668,
154-157, 282-285; 36, 114-116.

Packard, C.E. (1957) Reports on a gastrotrichan species from Ashland, Virginia. The Virginia Journal of Science, 841,
247-252.

Packard, C.E. (1959) Polymerurus nodicaudus Voigt from Ashland, Virginia. Turtox News, 37, 156.

Packard, C.E. (1962) An Ichthydium, probably sulcatum from the Mountain Lake, Virginia area. Turtox News, 40, 82—84.

Packard, C.E. (1970) Chaetonotus bisacer Greuter from Mountain Lake Biological Station, Virginia. The Virginia Journal of
Science, 21, 20.

Pfaltzgraff, GH. (1967) A preliminary study of the Gastrotricha of Northern Indiana. Proceedings of the Indiana Academy of
Sciences, 76, 400—404.

Preobrajenskaja, E.N. (1926) Zur Verbreitung der Gastrotrichen in den Gewéssern der Umgebung von Kossino. Arbeiten der
Biologischen Station zu Kossino (Moskau), 4, 3—14.

Rao, GC. & Clausen, C. (1970) Planodasys marginalis gen. et. sp. nov. and Planodasyidae fam. nov. (Gastrotricha
Macrodasyoidea). Sarsia, 42, 73—-82.

Remane, A. (1925) Organisation und systematische Stellung der aberranten Gastrotrichen. Verhandlungen der deutschen
zoologischen Gesellschaft, 30, 121-128.

THE FRESHWATER GASTROTRICH FAUNA OF CANADA Zootaxa 3811 (4) © 2014 Magnolia Press - 485


http://dx.doi.org/10.1080/11250009209386711
http://dx.doi.org/10.11646/zootaxa.3701.5.3
http://dx.doi.org/10.1007/s10750-011-0956-1
http://dx.doi.org/10.1111/j.1463-6409.2012.00558.x
http://dx.doi.org/10.1111/j.1095-8312.2008.00974.x

Remane, A. (1927) Beitrdge zur Systematik der Siisswassergastrotrichen. Zoologische Jahrbiicher Abteilung fiir Systematik
Oekologie und Geographie der Tiere, 53, 269-320.

Remane, A. (1936) Gastrotricha. /n: Bronn, H.G. (Ed.), Klassen und Ordnungen des Tierreichs. Band IV, Abteilung 2, Buch I,
Teil 2, Lieferung 1. Akademische Verlagsgesellschaft, Leipzig, pp. 1-142.

Robbins, L.E. (1965) Two new species of Gastrotricha (Aschelminthes) from Illinois. Tramsactions of the American
Microscopical Society, 84, 260-263.

Robbins, L.E. (1973) Gastrotricha from Illinois. The Transactions of the lllinois State Academy of Science, 66, 124—126.

Roszczak, R. (1936) Brzuchorzeski (Gastrotricha) zbiornikow wodnych okolic Poznania. Spraw Poznan. Towarzystwa
Przyjaciol Nauk, 9, 109-111. [1935]

Roszczak, R. (1969) Brzuchorzeski (Gastrotricha) Srodkowej Wielkopolski. Poznanskie towarzystwo przyjaciol nauk. Wydzial
matematyczno-przyrodniczy. Prace Komisji biologicznej, 32, 1-92. [1968]

Sacks, M. (1964) Life history of an aquatic gastrotrich. Transactions of the American Microscopical Society, 83, 358-362.

Saito, 1. (1937) Neue und bekannte Gastrotrichen der Umgebung von Hirosima (Japan). Journal of Science of the Hirosima
University Series B, 5, 245-265.

Schwank, P. (1990) Gastrotricha. /n: Schwoerbel, J. & Zwick, P. (Eds.), Sifwasserfauna von Mitteleuropa, Band 3.
Gastrotricha und Nemertini. Gustav Fischer Verlag, Stuttgart, Jena, New York, pp. 1-252.

Shelford, V.E. & Boesel, M.W. (1942) Bottom animal communities of the island area of Western Lake Erie in the summer of
1937. Ohio Journal of Science, 42, 179—190.

Spencer, T. (1890) On a new rotifer. Journal of the Quekett Microscopical Club, Series 2, 4, 59.

Stokes, A.C. (1887a) Observations on Chaetonotus. The Microscope (Detroit), 7, 1-9 & 35-43.

Stokes, A.C. (1887b) Observations on a new Dasydytes and a new Chaetonotus. The Microscope (Detroit), 7, 261-265.

Sudzuki, M. (1971) Die das Kapillarwasser des Liickensystems bewohnenden Gastrotrichen Japans II. Bulletin of the
Biogeographical Society of Japan, 27, 37-41.

Thompson, P.G. (1891) A new species of Dasydytes, order Gastrotricha. Science Gossip, 319, 160-162

Tretjakova, E.I. (1991) Lepidodermella spinifera, a new species of Gastrotricha with intermediate generic features. Byulletin
Moskovogo Obshchestva Ispytatelej Prirody, Otdel Biologiceskij, 96, 79-85.

Visvesvara, G. (1964) On some Gastrotricha from India, with description of two new species. Annals and Magazine of Natural
History, 6, 435-443. [1963]

Voigt, M. (1901a) Mittheilungen aus der Biologische Station zu Plon, Holstein. Uber einige bisher unbekannte
Stisswasserorganismen. Zoologischer Anzeiger, 24, 191-195.

Voigt, M. (1901b) Diagnosen bisher unbeschriebener Organismen aus Ploner Gewéssern. Zoologischer Anzeiger, 25, 35-39.

Voigt, M. (1902) Drei neue Chaetonotus-Arten aus Ploner Gewissern. Zoologischer Anzeiger, 25, 116—118.

Voigt, M. (1903) Eine neue Gastrotrichenspecies (Chaetonotus arquatus) aus dem Schlossparkteiche zu Plon. Ploner
Forschungsberichte, 10, 90-93.

Voigt, M. (1909). Nachtrag zur Gastrotrichen-fauna Ploéns. Zoologischer Anzeiger, 39, 717-722.

Weiss, M.J. (2001) Widespread hermaphroditism in freshwater gastrotrichs. Invertebrate Biology, 120, 308-341.
http://dx.doi.org/10.1111/j.1744-7410.2001.tb00040.x

Young, R.T. (1924) The life of Devils Lake, North Dakota. Publication of the North Dakota Biological Station. 116 p.

Zelinka, C. (1889) Die Gastrotrichen. Eine monographische Darstellung ihrer Anatomie, Biologie und Systematik. Zeitschrift
fiir Wissenschaftliche Zoologie, 49, 209—384.

APPENDIX 1

List of recorded nominal fresh water species from North America. Below each species a rough distribution with references is
given.

Suborder Paucitubulatina d’Hondt, 1971 (76 spp.)

Family Chaetonotidae Gosse, 1864 (65 spp.)

Subfamily Chaetonotinae Gosse, 1864 (65 spp.)

Genus Aspidiophorus Voigt, 1903 (3 spp.)

1. Aspidiophorus ontarioniensis Schwank, 1990
Canada: Ontario (Schwank 1990; this study)

2. Aspidiophorus paradoxus Voigt, 1903
Canada: Ontario (Schwank 1990). USA: New Jersey (Davison 1938)

3. Aspidiophorus schlitzensis Schwank, 1990
Canada: New Brunswick, Ontario (Schwank 1990)
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