EE Zootaxa 3873 (4): 301-344 ISSN 1175-5326 (print edition)

WWWw.mapress.com/zootaxa/ Article ZOOTAXA

Copyright © 2014 Magnolia Press ISSN 1175-5334 (online edition)

http://dx.doi.org/10.11646/zootaxa.3873.4.1
http://zoobank.org/urn:lsid:zoobank.org:pub:84F8465A-595F-4C16-841E-1A345DF67AC8

Turbo-taxonomy: 21 new species of Myzostomida (Annelida)

MINDI M. SUMMERS", 1IN INAYAT AL-HAKIM® & GREG W. ROUSE"?

!Seripps Institution of Oceanography, UCSD, 9500 Gilman Drive, La Jolla, CA 92093, USA

’Research Center for Oceanography, Indonesian Institute of Sciences (RCO-LIPI), JI. Pasir Putih I, Ancol Timur, Jakarta 14430,
Indonesia

*Correspondence. E-mail: mindi.summers@maine.edu, grouse@ucsd.edu

Abstract

An efficient protocol to identify and describe species of Myzostomida is outlined and demonstrated. This taxonomic ap-
proach relies on careful identification (facilitated by an included comprehensive table of available names with relevant
geographical and host information) and concise descriptions combined with DNA sequencing, live photography, and ac-
curate host identification. Twenty-one new species are described following these guidelines: Asteromyzostomum grygieri
n. sp., Endomyzostoma scotia n. sp., Endomyzostoma neridae n. sp., Mesomyzostoma lanterbecqae n. sp., Hypomyzos-
toma jasoni n. sp., Hypomyzostoma jonathoni n. sp., Myzostoma debiae n. sp., Myzostoma eeckhauti n. sp., Myzostoma
hollandi n. sp., Myzostoma indocuniculus n. sp., Myzostoma josefinae n. sp., Myzostoma kymae n. sp., Myzostoma lau-
renae n. sp., Myzostoma miki n. sp., Myzostoma pipkini n. sp., Myzostoma susanae n. sp., Myzostoma tertiusi n. sp., Pro-
tomyzostomum lingua n. sp., Protomyzostomum roseus n. sp., Pulvinomyzostomum inaki n. sp., and Pulvinomyzostomum
messingi n. sp.
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Background

Estimations of Earth’s biodiversity vary by orders of magnitude (e.g. Mora et al. 2011; Costello et al. 2012;
Costello et al. 2013) and a proposed limitation to accurate assessments is a ‘taxonomic impediment’ (see Wheeler
et al. 2004; Ebach et al. 2011). This impediment encompasses a range of constraints (e.g. training, people power,
publication impact) that prevent timely description of new species. One advocated aid is the use of online
repositories for taxonomic work that can be regularly updated and peer reviewed (Wheeler et al. 2004; Godfray,
2007; La Salle et al. 2009; Maddison et al. 2012; Page, 2013; Parr et al. 2012). Such a movement is beginning with
an assortment of online tools available for taxonomists (SpeciesID-Zookeys, WORMS, EOL, BioNames). Yet, a
formal taxonomic name is required to effectively link molecular data, geographic distributions, and other
publications (Patterson et al. 2010).

The valid establishment of a new animal species name requires publication of the description in a print or online
journal and fulfilling a series of requirements (ICZN 1999, 2012). The time required from collection of the
specimens to a formal description involves the time for establishing that the species is new, fulfilling the
International Code of Zoological Nomenclature, and publishing the description. The former is slowed by a
requirement to find and interpret previous descriptions and potentially the need to study type material that often may
be in poor condition. Once identified as new, descriptions may require detailed morphological information for
publication, which requires a significant investment of time and money. With the goal in mind to provide accurate,
assessable descriptions along with the ability to unambiguously distinguish related taxa, the only aspect where time
can be reduced is eliminating superfluous details in the description. Shortened descriptions, though linked with
appropriate DNA sequence data, have been used in a process coined ‘turbo-taxonomy,” first implemented to describe
179 species of wasps (Butcher ef al. 2012). This approach has also been used to name 101 weevil species, all of
which are now online in wiki-format through incorporation with Species-ID via ZooKeys (Riedel ef al. 2013a,b).

Accepted by A. Nygren: 16 Sept. 2014; published: 17 Oct. 2014 301



specimens. We are grateful to Lisa Levin, chief scientist of cruises to Costa Rica and Oregon (2009; 2010, 2011),
and Nerida Wilson, chief scientist of cruises to Antarctica (2011, 2103). Bob Vrijenhoek (Monterey Bay Aquarium
and Research Institute) kindly invited GWR on the cruises to Monterey Bay and the Guaymas Basin. We
acknowledge Anne Hoggett and Lyle Vail, Directors of the Lizard Island Research Station for their assistance.
Crinoids from Lizard Island (Australia) were collected under a Great Barrier Reef Marine Park Authority permits
to GWR (G00/016 and G01/566). Thanks to Philippe Bouchet (Muséum national d’Histoire naturelle, Paris), who
invited MMS and GWR to be part of the "Papua New Guinea Revisited" expedition in Madang, Papua New
Guinea, and to James Thomas (Nova Southeastern University) and the Christensen Foundation for additional
support and funding to join this trip. Max Ammer kindly hosted us in Indonesia at the Raja Ampat Research and
Conservation Center and thanks also to Tertius Kammeyer, Charles Messing and Kristian Taylor for field
assistance in Indonesia. Indonesian samples were collected under permit to GWR. We thank Marina Mattson and
Chia Ming, Yu for their assistance in sequencing the Papua New Guinea myzostomids and Jose Ignacio Carvajal
ensured the molecular work ran smoothly. Charles Messing and Tim O’Hara identified the stalked crinoids and
ophiuroids respectively, for which we are grateful. This research was funded by the Australian Research Council
(A10009136), the US National Science Foundation Graduate Research Fellowship to MMS and the NSF grants
DEB-1036368 (to GWR), NSF ANT 1043749 (to Nerida Wilson, GWR and Ron Burton), NSF DBI-0706856 (to
Lisa Levin and GWR). Other fieldwork costs were also supported by the Australian Museum Foundation (for
the Australian Museum Expedition to Timor-Leste 2012, to GWR), the University of California Friends of the
International Center (Madang, MMS) and Scripps Institution of Oceanography (Belize, to GWR).

References

Atkins, D. (1927) Report on the Myzostomida collected by Mr. F.A. Potts in Torres Strait, together with a description of a
species obtained by Professor J. Stanley Gardiner from the Maldives. Proceedings of the Zoological Society of London, 97
(2), 339-357 + pls. I-1.
http://dx.doi.org/10.1111/§.1096-3642.1927.tb02265.x

Bartsch, 1. & Faubel, A. (1995) Protomyzostomum glanduliferum n. sp., a new myzostomid from the Antarctic ophiuroid
Ophiacantha disjuncta. Mitteilungen aus dem Hamburgischen Zoologischen Museum und Institut, 92, 35-43.

Beard, J. (1884) On the life-history and development of the genus Myzostoma (F.S. Leuckhart). Mittheilungen aus dem
Zoologischen Station zu Neapel, 5, 544-580 + pls. 31 & 32.

Bleidorn, C., Lanterbecq, D., Eeckhaut, I. & Tiedemann, R. (2009) A PCR survey of Hox genes in the myzostomid Myzostoma
cirriferum. Development Genes & Evolution, 219, 211-216.
http://dx.doi.org/10.1007/s00427-009-0282-z

Boulenger, C.L. (1913) Report on the Myzostomida collected by Mr. Cyril Crossland in the Red Sea in 1905. Proceedings of
the Zoological Society of London, 1913, 85—108.
http://dx.doi.org/10.1111/§.1096-3642.1913.tb01986.x

Butcher, B.A., Smith, M.A., Sharkey, M.J. & Quicke, D.L. (2012) A turbo-taxonomic study of Thai Aleiodes (Aleiodes) and
Aleiodes (Arcaleiodes) (Hymenoptera: Braconidae: Rogadinae) based largely on COI barcoded specimens, with rapid
descriptions of 179 new species. Zootaxa, 3457, 1-232.

Costello, M.J., Wilson, S. & Houlding, B. (2012) Predicting total global species richness using rates of species description and
estimates of taxonomic effort. Systematic Biology, 61, 871-883.
http://dx.doi.org/10.1093/sysbio/syr080

Costello, M.J., Wilson, S. & Houlding, B. (2013) More taxonomists describing significantly fewer species per unit effort may
indicate that most species have been discovered. Systematic Biology, 62, 616—624.
http://dx.doi.org/10.1093/sysbio/syt024

Ebach, M.C., Valdecasas, A.G. & Wheeler, Q.D. (2011) Impediments to taxonomy and users of taxonomy: accessibility and
impact evaluation. Cladistics, 27, 550-557.
http://dx.doi.org/10.1111/j.1096-0031.2011.00348.x

Eeckhaut, 1. (1998) Mycomyzostoma calcidicola gen. et sp. nov., the first extant parasitic myzostomid infesting crinoid stalks,
with a nomenclatural appendix by M.J. Grygier. Species Diversity, 3, 89—103.

Eeckhaut, I., Grygier, M.J. & Deheyn, D. (1998) myzostomids from Papua New Guinea, with related Indo-West Pacific
distribution records and description of five new species. Bulletin of Marine Science, 62, 841-886.

Eeckhaut, I. & Jangoux, M. (1995) Contramyzostoma bialatum (Annelida: Myzostomida), a new genus and species of parasitic
myzostomid infesting comatulid crinoids. Raffles Bulletin of Zoology, 43, 343-354.

Eeckhaut, I. & Lanterbecq, D. (2005) Myzostomida: a review of the phylogeny and ultrastructure. Hydrobiologia, 535/536,
253-275.

21 NEW SPECIES OF MYZOSTOMIDA (ANNELIDA) Zootaxa 3873 (4) © 2014 Magnolia Press - 341


http://dx.doi.org/10.1111/j.1096-3642.1927.tb02265.x
http://dx.doi.org/10.1111/j.1096-3642.1927.tb02265.x
http://dx.doi.org/10.1111/j.1096-3642.1927.tb02265.x
http://dx.doi.org/10.1007/s00427-009-0282-z
http://dx.doi.org/10.1007/s00427-009-0282-z
http://dx.doi.org/10.1111/j.1096-3642.1913.tb01986.x
http://dx.doi.org/10.1111/j.1096-3642.1913.tb01986.x
http://dx.doi.org/10.1093/sysbio/syr080
http://dx.doi.org/10.1093/sysbio/syr080
http://dx.doi.org/10.1093/sysbio/syt024
http://dx.doi.org/10.1093/sysbio/syt024
http://dx.doi.org/10.1111/j.1096-0031.2011.00348.x
http://dx.doi.org/10.1111/j.1096-0031.2011.00348.x
http://dx.doi.org/10.1007/s10750-004-5636-y
http://dx.doi.org/10.1007/s10750-004-5636-y

http://dx.doi.org/10.1007/s10750-004-5636-y

Eeckhaut, I., Vandenspiegel, D. & Grygier, M.J. (1994) Myzostomida (Annelida) from Singapore with related Indo-Pacific
distribution records and description of three new species. Raffles Bulletin of Zoology, 42, 669—688.

Fauvel, P. (1936) Polycheétes. Résultats du Voyage de la Belgica en 1897—1899 sous le commandement de A. de Gerlache de
Gomery: Rapports Scientifiques (1926—1940). Buschmann, Anvers, 44 pp. + pl. L.
http://dx.doi.org/10.5962/bhl.title.2170

Fedotov, D. (1912) Protomyzostomum polynephris, eine neue Myzostomidenart. Zoologischer Anzeiger, 39, 649—653.

Fedotov, D.M. (1925) Uber eine neue Art von Protomyzostomum (Pr. astrocladi, sp. n.) aus Astrocladus. Zoologischer
Anzeiger, 73, 183—194.

Fedotov, D.M. (1938) Spezialisation und Degradation im Kérperbau der Myzostomiden in Abhéngigkeit von der Lebensweise.
Acta Zoologica, 19, 353-385.
http://dx.doi.org/10.1111/§.1463-6395.1938.tb00690.x

Fishelson, L. (1974) Ecology of the northern Red Sea crinoids and their epi-and endozoic fauna. Marine Biology, 26, 183—192.
http://dx.doi.org/10.1007/bf00388888

George, A.l. (1950) On Myzostoma striata, n. sp. from the Madras Harbor. Proceedings of the Indian Academy of Sciences,
32B, 215-221.

Godfray, H.C.J. (2007) Linnaeus in the information age. Nature, 446, 259-260.
http://dx.doi.org/10.1038/446259a

Graff, L.v. (1877) Das Genus Myzostoma (F.S. Leuckhart). Wilhelm Engelmann, Leipzig viii, 82 pp., pls. [-XI.

Graff, L.v. (1883) Verzeichniss der von der United States Coast Survey steamers “Hassler” und “Blake” von 1867 zu 1879
gesammelten Myzostomiden. Bulletin of the Museum of Comparative Zoology, Harvard College, 11, 125—133.

Graff, L.v. (1884a) Report on the Myzostomida collected during the voyage of H.AM.S. Challenger during the years 1873-76.
Reports on the Scientific Results of the Voyage of H.M.S. Challenger during the years 1873-76, Zoology, 10, 1-82, pls.
[-XVI.

Graff, L.v. (1884b) On the Myzostomida of the “Porcupine” and “Triton” dredgings. Proceedings of the Royal Society of
Edinburgh, 12, 378-380.

Graff, L.v. (1885) Description of a new species of Myzostoma. Transactions of the Linnean Society of London, Series 2
(Zoology), 2, 444446, pls. LII.

Graff, L.v. (1887) Report on the Myzostomida collected during the voyage of H.M.S. Challenger during the years 1873-76.
Supplement. Report on the Scientific Results of the Voyage of H.M.S. Challenger during the years 1873—76, Zoology, 20,
1-16, pl. I-IV.

Grassle, J. & Grassle, J.F. (1976) Sibling species in the marine pollution indicator Capitella (polychaeta). Science, 192,
567-569.

Grygier, M.J. (1988) Unusual and mostly cysticolous crustacean, molluscan, and myzostomidan associates of echinoderms. /n:
Burke, R.D., Mladenov, P.V., Lambert, P. & Parsley, R.L. (Eds.), Echinoderm Biology. A.A. Balkema, Rotterdam, pp.
775-784.

Grygier, M.J. (1989) Three new species of Myzostoma (Myzostomida). Proceedings of the Biological Society of Washington,
102, 793-804.

Grygier, M.J. (1992) Hong Kong Myzostomida and their Indo-Pacific distributions. In: B. Morton (Ed), The Marine Flora and
Fauna of Hong Kong and Southern China II1. Proceedings of the Fourth International Marine Biological Workshop. Hong
Kong University Press, Hong Kong, pp. 131-147.

Grygier, M.J. (2000) Class Myzostomida. /n: Beesley, P., Ross, GJ.B. & Glasby, C.J. (Eds), Polychaetes and allies: the
southern synthesis. Fauna of Australia. CSIRO Publishing, Melbourne, pp. 297-329.

Hara, J. & Okada, Y. (1921) Two new species of Myzostoma. Annotationes Zoologicae Japonenses, 10, 33-39.

International Commission on Zoological Nomenclature (1999) International code of zoological nomenclature. 4" Edition. The
International Trust for Zoological Nomenclature, London, 306 pp.
http://dx.doi.org/10.5962/bhl.title.50608

International Commission on Zoological Nomenclature (2012) Amendment of articles 8, 9, 10, 21, and 78 of the International
Code of Zoological Nomenclature to expand and refine methods of publication. Zootaxa, 3450, 1-7.

Jagersten, G. (1937) Myzostomiden von Prof. Dr. Sixten Bocks Expedition nach Japan und den Bonin-Inseln 1914. Arkiv for
Zoologi, 29, 1-35.

Jagersten, G. (1940a) Neue und alte Myzostomum-Arten aus dem Zoologischen Museum Kopenhagen. Videnskabelige
Meddelelser Fra Dansk Naturhistorisk Forening 104, 103—125.

Jagersten, G. (1940b) Zur Kenntnis der Morphologie, Entwicklung und Taxonomie der Myzostomida. Nova Acta Regiae
Societatis Scientiarum Upsalla, Series 4, 11 (8), 1-84. [Uppsala, Almqvist & Wiksells Boktryckeri]

Kwong, S., Srivathsan, A. & Meier, R. (2012) An update on DNA barcoding: low species coverage and numerous unidentified
sequences. Cladistics, 28, 639—644.
http://dx.doi.org/10.1111/j.1096-0031.2012.00408.x

La Salle, J., Wheeler, Q., Jackway, P., Winterton, S., Hobern, D. & Lovell, D. (2009) Accelerating taxonomic discovery
through automated character extraction. Zootaxa, 2217, 43-55.

Lanterbecq, D. & Eeckhaut, I. (2003) Myzostomida from Madagascar, with the description of two new species. Hydrobiologia,

342 - Zootaxa 3873 (4) © 2014 Magnolia Press SUMMERS ET AL.


http://dx.doi.org/10.1007/s10750-004-5636-y
http://dx.doi.org/10.5962/bhl.title.2170
http://dx.doi.org/10.1111/j.1463-6395.1938.tb00690.x
http://dx.doi.org/10.1111/j.1463-6395.1938.tb00690.x
http://dx.doi.org/10.1007/bf00388888
http://dx.doi.org/10.1007/bf00388888
http://dx.doi.org/10.1038/446259a
http://dx.doi.org/10.1038/446259a
http://dx.doi.org/10.5962/bhl.title.50608
http://dx.doi.org/10.1111/j.1096-0031.2012.00408.x
http://dx.doi.org/10.1111/j.1096-0031.2012.00408.x
http://dx.doi.org/10.1023/a:1026180428299

496, 115-123.
http://dx.doi.org/10.1023/a:1026180428299

Lanterbecq, D., Hempson, T., Griffiths, C. & Eeckhaut, 1. (2009) Myzostoma fuscomatulatum (Myzostomida), a new
myzostomid species from False Bay, South Africa. Hydrobiologia, 619, 145—154.
http://dx.doi.org/10.1007/s10750-008-9606-7

Lanterbecq, D., Rouse, G.W., Milinkovitch, M.C. & Eeckhaut, 1. (2006) Molecular phylogenetic analyses indicate multiple
independent emergences of parasitism in Myzostomida (Protostomia). Systematic Biology, 55, 208-227.
http://dx.doi.org/10.1080/10635150500481317

Leuckart, F.S. (1827) Versuch einer naturgeméssen Eintheilung der Helminthen. /n: Neue Akademische Buchhandlung von Karl
Gross. Heidelberg, Leipzig, pp. 88.

Leuckart, F.S. (1836) In Beziehung auf den Haarstern (Comatula) und Pentacrinus europaeus, so wie auf das Shmarotzertheir
auf Comatula. Notizen aus dem Gebiete der Natur-und Heilkunde, 1087, 129—-131.

Maddison, D.R., Guralnick, R., Hill, A., Reysenbach, A.-L. & McDade, L.A. (2012) Ramping up biodiversity discovery via
online quantum contributions. Trends in Ecology & Evolution, 27, 72-77.
http://dx.doi.org/10.1016/j.tree.2011.10.010

Marenzeller, E. (1985) Myzostoma asteriae n.sp., ein Endoparasit von Asterias-Arten. Anzeiger der Kaiserlichen Akademie der
Wissenshaften, Mathematisch-Naturwissenschaftliche Classe, 32, 192-93.

McClendon, J.F. (1906) The myzostomids of the “Albatross” Expedition to Japan. Bulletin of the American Museum of Natural
History, 23, 119—-130 + pls. XV-XVII.

McClendon, J.F. (1907) New marine worms of the genus Myzostoma. Proceedings of the U.S. National Museum, 32, 63—65.
http://dx.doi.org/10.5479/si.00963801.32-1509.63

Mora, C., Tittensor, D.P., Adl, S., Simpson, A.G.B. & Worm, B. (2011) How many species are there on earth and in the ocean?
PLoS Biology, 9, €1001127.
http://dx.doi.org/10.1371/journal.pbio.1001127

Nansen, F. (1885) Bidrag til myzostomidrnes Anatomi og Histologi. Bergens Museum, Bergens, 80 pp. + pls. 1-9.

Okada, Y. (1922) On a new Protomyzostomum (P. sagamiense, sp. nov.) from the ovary of Gorgonocephalus. Annotationes
Zoologicae Japonenses, 10, 165—169.

Okada, Y. (1933) Mesomyzostoma katoi, n. sp., an interesting myzostomid found in the gonad of Comanthus japonicus.
Annotationes Zoologicae Japonenses, 14, 185—189.

Page, R.D.M. (2013) BioNames: linking taxonomy, texts, and trees. PeerJ 1, €190.
http://dx.doi.org/10.7717/peerj.190

Parr, C.S., Guralnick, R., Cellinese, N. & Page, R.D.M. (2012) Evolutionary informatics: unifying knowledge about the
diversity of life. Trends in Ecology & Evolution, 27, 94—103.
http://dx.doi.org/10.1016/j.tree.2011.11.001

Patterson, D.J., Cooper, J., Kirk, P.M., Pyle, R.L. & Remsen, D.P. (2010) Names are key to the big new biology. Trends in
Ecology & Evolution, 25, 686—691.
http://dx.doi.org/10.1016/j.tree.2010.09.004

Perrier, E. (1897) Philocrinida. /n: Perrier, E. (Ed), Traité de Zoologie. Fascicule IV. Vers (Suite)—Mollusques—Tuniciers.
Masson et Cie, Paris, pp. 1633.

Pleijel, F., Jondelius, U., Norlinder, E., Nygren, A., Oxelman, B., Schander, C., Sundberg, P. & Thollesson, M. (2008)
Phylogenies without roots? A plea for the use of vouchers in molecular phylogenetic studies. Molecular Phylogenetics &
Evolution, 48, 369-371.
http://dx.doi.org/10.1016/j.ympev.2008.03.024

Reichensperger, V.A. (1906) Eine neue Myzostoma-Art. Reports on the results of dredging, under the supervision of Alexander
Agassiz, in the Gulf of Mexico and the Caribbean Sea, and on the east coast of the United States, 1877 to 1889, by the U.S.
coast survey steamer “Blake,” Lieut. Commander C.D. Sigsbee, U.S.N., and Commander J.R. Bartlett, U.S.N.,
Commanding. Bulletin of the Museum of Comparative Zoology at Harvard College, 43, 199-201.
http://dx.doi.org/10.5962/bhl. title.65639

Remscheid, E. (1918) Beitrige zur Kenntnis der Myzostomiden. Abhandlungen Herausgegeben von der Senckenbergischen
Naturforschenden Gesellschaft, 35, 179-225 + pl. XII-XIV.

Riedel, A., Sagata, K., Suhardjono, Y.R., Ténzler, R. & Balke, M. (2013a) Integrative taxonomy on the fast track—towards
more sustainability in biodiversity research. Frontiers in Zoology, 10, 15.

Riedel, A., Sagata, K., Surbakti, S., Ténzler, R. & Balke, M. (2013b) One hundred and one new species of Trigonopterus
weevils from New Guinea. ZooKeys, 280, 1-150.
http://dx.doi.org/10.3897/zookeys.280.3906

Rouse, G.W. (2003) Encounter 2002 expedition to the Isles of St Francis, South Australia: Myzostoma australe (Myzostomida),
a new crinoid associated worm from South Australia. Transactions of the Royal Society of South Australia, 127, 265-268.

Rouse, G.W. & Grygier, M.J. (2005) Myzostoma seymourcollegiorum n. sp. (Myzostomida) from southern Australia, with a
description of its larval development. Zootaxa, 1010, 53-64.

Stummer-Traunfels, R.R.v. (1908) Myzostomidae. National Antarctic Expedition, Natural History, 4, 1-26.

Stummer-Traunfels, R.v. (1926) Myzostomida. /n: Kiikenthan, W. & Krumbach, T. (Eds.), Handbuch der Zoologie. Vol. 3.

21 NEW SPECIES OF MYZOSTOMIDA (ANNELIDA) Zootaxa 3873 (4) © 2014 Magnolia Press - 343


http://dx.doi.org/10.1023/a:1026180428299
http://dx.doi.org/10.1023/a:1026180428299
http://dx.doi.org/10.1007/s10750-008-9606-7
http://dx.doi.org/10.1007/s10750-008-9606-7
http://dx.doi.org/10.1080/10635150500481317
http://dx.doi.org/10.1080/10635150500481317
http://dx.doi.org/10.1016/j.tree.2011.10.010
http://dx.doi.org/10.1016/j.tree.2011.10.010
http://dx.doi.org/10.5479/si.00963801.32-1509.63
http://dx.doi.org/10.5479/si.00963801.32-1509.63
http://dx.doi.org/10.1371/journal.pbio.1001127
http://dx.doi.org/10.7717/peerj.190
http://dx.doi.org/10.1016/j.tree.2011.11.001
http://dx.doi.org/10.1016/j.tree.2011.11.001
http://dx.doi.org/10.1016/j.tree.2010.09.004
http://dx.doi.org/10.1016/j.tree.2010.09.004
http://dx.doi.org/10.1016/j.ympev.2008.03.024
http://dx.doi.org/10.1016/j.ympev.2008.03.024
http://dx.doi.org/10.5962/bhl.title.65639
http://dx.doi.org/10.5962/bhl.title.65639
http://dx.doi.org/10.3897/zookeys.280.3906
http://dx.doi.org/10.3897/zookeys.280.3906

Walter de Gruyter & Co., Berlin, pp. 132-210.

Subramaniam, M.K. (1938) On Myzostoma gopalai species nova from the Madras Harbour. Proceedings of the Indian
Academy of Sciences, 7,270-276 + pl. 27.

Summers, M.M. & Rouse, G.W. (2014) Phylogeny of Myzostomida (Annelida) and their relationships with echinoderm hosts.
BMC Evolutionary Biology, 14, 170.
http://dx.doi.org/10.1186/s12862-014-0170-7

Vrijenhoek, R.C., Johnson, S.B. & Rouse, GW. (2009) A remarkable diversity of bone-eating worms (Osedax; Siboglinidae;
Annelida). BMC Biology, 7, 74.
http://dx.doi.org/10.1186/1741-7007-7-74

Wagin, V.L. (1954) Asteromyzostomum gen. nov., a new representative of the Class Myzostomida (Annelida). Trudy
Leningradskogo Obshchestva Yestestvoispytateley, 72, 16-37.

Wagner, F.v. (1887) Myzostoma bucchichii (nova species). Zoologischer Anzeiger, 10, 363—364.

Wheeler, Q.D., Raven, P.H. & Wilson, E.O. (2004) Taxonomy: impediment or expedient. Science, 303, 285.
http://dx.doi.org/10.1126/science.303.5656.285

Wheeler, W.M. (1896) The sexual phases of Myzostoma. Mittheilungen aus der Zoologischen Station zu Neapel, 12, 227-302 +
pl. 10-12.

Wheeler, W.M. (1905) A new Myzostoma, parasitic in a starfish. Biological Bulletin, 8, 75-78.
http://dx.doi.org/10.2307/1535855

Wilson, N.G., Hunter, R.L., Lockhart, S.J. & Halanych, K.M. (2007) Multiple lineages and absence of panmixia in the
“circumpolar” crinoid Promachocrinus kerguelensis from the Atlantic sector of Antarctica. Marine Biology, 152, 895-904.
http://dx.doi.org/10.1007/s00227-007-0742-9

Zhang, Z.Q. (2011) Accelerating biodiversity descriptions and transforming taxonomic publishing: the first decade of Zooraxa.
Zootaxa, 2896, 1-7.

344 - Zootaxa 3873 (4) © 2014 Magnolia Press SUMMERS ET AL.


http://dx.doi.org/10.1186/s12862-014-0170-7
http://dx.doi.org/10.1186/1741-7007-7-74
http://dx.doi.org/10.1126/science.303.5656.285
http://dx.doi.org/10.2307/1535855
http://dx.doi.org/10.2307/1535855
http://dx.doi.org/10.1007/s00227-007-0742-9
http://dx.doi.org/10.1007/s00227-007-0742-9

	Abstract
	Background
	Methods
	Systematics
	Asteromyzostomatidae Wagin, 1954
	Asteromyzostomum Wagin, 1954
	Asteromyzostomum grygieri n. sp. Summers & Rouse
	Endomyzostomatidae Perrier, 1897
	Endomyzostoma Perrier, 1897
	Endomyzostoma scotia n. sp. Summers & Rouse
	Endomyzostoma neridae n. sp. Summers & Rouse
	Myzostomatidae Beard, 1884
	Mesomyzostoma Remscheid, 1918
	Mesomyzostoma lanterbecqae n. sp. Summers & Rouse
	Hypomyzostoma Perrier, 1897
	Hypomyzostoma jasoni n. sp. Summers & Rouse
	Hypomyzostoma jonathoni n. sp. Summers & Rouse
	Myzostoma Leuckart, 1827
	Myzostoma debiae n. sp. Summers, Al-Hakim & Rouse
	Myzostoma eeckhauti n. sp. Summers & Rouse
	Myzostoma hollandi n. sp. Summers, Al-Hakim & Rouse
	Myzostoma indocuniculus n. sp. Summers, Al-Hakim & Rouse
	Myzostoma josefinae n. sp. Summers & Rouse
	Myzostoma kymae n. sp. Summers & Rouse
	Myzostoma laurenae n. sp. Summers & Rouse
	Myzostoma miki n. sp. Summers & Rouse
	Myzostoma pipkini n. sp. Summers, Al-Hakim & Rouse
	Myzostoma susanae n. sp. Summers & Rouse
	Myzostoma tertiusi n. sp. Summers, Al-Hakim & Rouse
	Protomyzostomatidae Stummer-Traunfels, 1926
	Protomyzostomum Fedotov, 1912
	Protomyzostomum lingua n. sp. Summers & Rouse
	Protomyzostomum roseus n. sp. Summers & Rouse
	Pulvinomyzostomatidae Jägersten, 1940b
	Pulvinomyzostomum Jägersten, 1940b
	Pulvinomyzostomum inaki n. sp. Summers & Rouse
	Pulvinomyzostomum messingi n. sp. Summers & Rouse
	Discussion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




