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Abstract

For the first time since 1883, the “Challenger” collection of scalpellids stored in the Natural History Museum (London)
and studied by Hoek, has been reviewed. It comprises 40 species now assigned to 17 genera and three subfamilies within
the family Scalpellidae. A checklist of published records, type status, sources of supplementary descriptive information,
updated distributions and known depth records is given. New photographs are included which may be useful for species
identification and for any future systematic rearrangement of the scalpellids. Trianguloscalpellum weltnerianum (Pilsbry,
1911) is recognised as a junior subjective synonym of Trianguloscalpellum album (Hoek, 1883).

Key words: updated nomenclature, holotypes, taxonomy, photographs

Introduction

Stalked barnacles of the family Scalpellidae Pilsbry, 1907 are mostly deep-water species and because of sampling
limitations, many species were described from just a single specimen. Nevertheless, the number of known species
has gradually increased from six (Darwin, 1852) to 270 (Young, 2007). Hoek (1883) placed all 43 known species in
a single genus, Scalpellum Leach, 1817. In the 20™ Century the classification of the scalpellid barnacles has
undergone extensive changes, culminating in the series of reviews by Zevina (1978a, b; 1981a). Collectively these
reviews were a landmark, synthesising all the changes proposed to that date. Zevina distributed over two hundred
species of scalpelliform barnacles across eight subfamilies, five of which were later placed in Scalpellidae sensu
stricto (Newman, 1996). According to the recent review of Buckeridge & Newman (2006), all stalked barnacles
with more than five capitular primary plates (two terga, two scuta, and the carina) were placed in the order
Scalpelliformes Buckeridge & Newman, 2006. Within this order, the family Scalpellidae comprises the stalked
barnacles characterised by a peduncle that is usually scaly and a capitulum with five primary plates, two upper
latera and a whorl of four to seven plates below.

Currently, 28 genera are included in the family Scalpellidae. Their classification is mainly based on Zevina's
reviews in which she relied heavily on the state of calcification of the capitular plates and the relative position of
the umbo. However, these characters are variable during ontogeny, which creates an additional instability for many
taxa. Young (1999a) demonstrated the polyphyletic nature of many scalpellid taxa and highlighted numerous
inconsistencies in the current classification.

Recently, there have been attempts to resolve some of the inconsistencies in scalpellid classification. Some
new diagnostic characters, such as peduncular armament pattern (Newman & Ross, 1998; Young, 2001b), have
been considered. Young (1998b, 2007) revised several genera within the Scalpellidae and provided alternative
identification keys for the genus Neoscalpellum Pilsbry, 1907 and, in part, for Trianguloscalpellum Zevina, 1978.
Despite this progress, a recent molecular sequence-based analysis of six scalpellid barnacles from the Antarctic
(Linse et al., 2013) rejected monophyly of the genera Arcoscalpellum Hoek, 1907, Litoscalpellum Newman &
Ross, 1971 and Scalpellum. It is apparent that some morphological characters, such as the mouth and thoracic
appendages, have been under-used in systematic studies. In addition, data on the morphological changes during
larval and post-larval development have rarely been available. The lack of access to samples of adequate size
contributes to the present situation as it is impossible to assess levels of infraspecific variability. Given these
constraints, it is hardly surprising that phylogenetic relationships within the Scalpellidae remain unresolved and
that reliable taxonomic keys are not available for most genera.

An important step in the resolution of this situation is the re-examination of the types. A review of the rich
collection of type material in the Natural History Museum, London will help to establish accurate species-level
diagnoses and will also facilitate the recognition of generic characters for use in subsequent, morphology-based
phylogenetic analysis.
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Supplementary descriptions. Zevina & Tarasov (1964) and Nilsson-Cantell (1978).

Distribution. Arctic Sea; Atlantic, Northeast. Known depth range 28 to 1360 m.

Habitat. Found on Pycnogonida legs.

Remarks. When describing Scalpellum nymphocola Hoek (1883) noted that this species “comes very near to
Scalpellum angustum G.O. Sars”. Withers (1922) pointed out that S. angustum G. O. Sars, 1879 was a homonym of
S. angustum Dixon, 1850, a fossil. The name S. sarsi was proposed as a replacement name by Withers (1922), but
S. nymphocola is the oldest available name for this taxon.

Hoek (1883) also mentioned material from HMS “Triton”, Stn 8: Atlantic, Northeast (South of Faroe Islands),
1170 m. The material cannot be located in the NHM collection.

Acknowledgements

The revision of the heritage barnacle collection was supported through the Vodafone World of Difference
Programme. We would like to thank Miranda Lowe, NHM collection manager, for her invaluable support during
the curatorial part of the work, and Harry Taylor of the Photographic Unit for his excellent photographs. We are
grateful to Diana Jones for her improvements to the manuscript.

References

de Alessandri, G. (1895) Contribuzione allo studio dei Cirripedi fossili d’Italia. Bollettino della Societa Geologica Italiana, 13
(3), 234-314.

de Alessandri, G. (1897) La pietra da Cantoni di Rosignano e di Vignale (Basso Monferrato) . Studi stratigrafici e
paleontologici. Memorie della Societa italiana di scienze naturali e del Museo civico di storia naturale di Milano, V1,
1-98.

de Alessandri, G. (1906) Studi monografici sui Cirripedi fossili d'ltalia. Palaeontographia Italica, 12, 207-324.

Annandale, N. (1905) Malaysian Barnacles in the Indian Museum, with a list of the Indian Pedunculata. Memoirs of the Asiatic
Society of Bengal, 1, 73-84.

Annandale, N. (1906a) Report on the Cirripedia collected by Professor Herdman at Ceylon, in 1902. Report to the Government
of Ceylon on the pearl oyster fisheries of the Gulf of Manaar, 5, 137-150.

Annandale, N. (1906b) Natural history notes from the R.I.LM.S. “Investigator”, Captain [.H. Heming, R.N., commanding.
Series 111, No 12. Preliminary report on the Indian Stalked Barnacles. The Annals and Magazine of Natural History, Series
7, 17,389—-400.

Annandale, N. (1908) Crustacea (Entomostraca). [llustrations of the Zoology of the Royal Indian Marine Survey Ship
Investigator: under the command of Commander T.H. Hemming, 2, plates I11-V.

Annandale, N. (1913) The Indian Barnacles of the subgenus Scalpellum. Records of the Indian Museum, 9(4), 227-236.

Annandale, N. (1916) Barnacles from deep-sea telegraph cables in the Malay Archipelago. Journal of the Straits Branch of the
Royal Asiatic Society, 74, 281-302.

Aurivillius, C.W.S. (1892) Neue Cirripeden aus dem Atlantischen, Indischen und Stillen Ocean. Ofversigt af Kongliga
Vetenskaps-Akademiens Forhandlingar, 3, 123—134.

Aurivillius, C.W.S. (1894) Studien uber Cirripeden. Ofversigt af Kongliga Vetenskaps-Akademiens Forhandlingar, 26, 1-107.

Aurivillius, C.W.S. (1898) Cirrhipedes nouveaux provenant des campagnes scientifiques de S.A.S. le Prince de Monaco.
Bulletin de la Societe Zoologique de France, 23, 189—198.

Bakken, T. & Moen, T.L. (2004) New records of scalpellids: Are scalpellids (Cirripedia: Scalpellidae) in the Nordic Seas
confined to specific oceanographical regimes? Fauna Norvegica, 24, 1-6.

Barnard, K.H. (1924) Contributions to the Crustacean Fauna of South Africa. Cirripedia. Annals of the South African Museum,
20 (1), 1-103.

Barnard, K.H. (1925) Report on a collection of Cirripedia (barnacles) from South African waters. Fisheries and Marine
Biological Survey, Union of South Africa, Report 4 (6), 1-5.

Bell, T. (1855) Account of the Crustacea. In: The Last of the Arctic Voyages being a narrative of the expedition in H.M.S.
Assistance under the command of Captain Sir Edward Belcher, C.B., in search of Sir John Franklin, during the years
1852-53-54 with notes on the Natural History by Sir John Richardson, Professor Owen, Thomas Bell, JW. Slater, and
Lovell Reeve. Vol I1. Lovell Reeve, London, pp. 400—411.

Belloc, G. (1959) Catalogue des types de cirrhipedes du Musee oceanographique de Monaco. Bulletin L’Institut
Oceanographique de Monaco, 56 (1157), 1-7.

Boyno-Rodzevich, M.A. (1923) Decapoda, Isopoda, Cirripedia and Copepoda parasitica collected by Karskaya expedition.
zdatelstvo Nauchnogo Instituta imeni Lesgafta, V11, 129-142.

58 - Zootaxa 3804 (1) © 2014 Magnolia Press SHALAEVA & BOXSHALL



Broch, H. (1922) Papers from Dr. Th. Mortensen's Pacific Expedition 1914-16. X. Studies on Pacific Cirripeds. Videnskabelige
Meddelelser fra Dansk Naturhistorisk Forening (Copenhagen), 73, 215-358.

Broch, H. (1924) Cirripedia Thoracica von Norwegen und dem Norwegischen Nordmeere. Eine systematische und biologisch-
tiergeographische Studie. Skrifter utgitt av Det norske Videnskaps-Akademi i Oslo. 1. Matematisk-Naturvidenskabelig
Klasse, 17, 1121.

Broch, H. (1927) Ordnung der Crustacea Entomostraca: Cirripedia. /n: Kukenthal, F. & Krumbach, T. (Eds.), Handbuch der
Zoologie, 3(5). De Gruyter, Berlin, pp. 503552.

Broch, H. (1931) Indo-Malayan Cirripedia. Papers from Dr Th. Mortensen’s Pacific Expedition 1914—1916. Videnskabelige
Meddelelser fra Dansk Naturhistorisk Forening (Copenhagen), 91, 1-146.

Broch, H. (1953) Cirripedia Thoracica. The Danish Ingolf-Expedition, 3, 1-17.

Buckeridge, J.S. & Newman, W.A. (2006) A revision of the Iblidae and the stalked barnacles (Crustacea: Cirripedia:
Thoracica), including new ordinal, familial and generic taxa, and two new species from New Zealand and Tasmanian
waters. Zootaxa, 1136, 1-38.

Buhl-Mortensen, L. & Mortensen, P.B. (2004) Crustaceans associated with the deep-water gorgonian corals Paragorgia
arborea (L., 1758) and Primnoa resedaeformis (Gunn., 1763). Journal of Natural History, 38, 1233—1247.
http://dx.doi.org/10.1080/0022293031000155205

Calman, W.T. (1918) On barnacles of the genus Scalpellum from deep-sea telegraph cables. Annals and Magazine of Natural
History. Series 9, 1 (1), 96—124.

Chan, B.K.K., Prabowo, R.E. & Lee K-S. (2009) Crustacean fauna of Taiwan: barnacles, volume I - Cirripedia: Thoracica
excluding the Pyrgomatidae and Acastinae. National Taiwan Ocean University, Keelung, Taiwan, 297 pp.

Chan, B.K.K., Prabowom, R.E. & Lee K.S. (2010) North West Pacific deep-sea barnacles (Cirripedia, Thoracica) collected by
the TATWAN expeditions, with descriptions of two new species. Zootaxa, 2405, 1-47.

Darwin, C. (1852) 4 monograph of the subclass Cirripedia, with figures of all the species. The Lepadidae; or, pedunculated
cirripedes. Ray Society, London, 400 pp. [1851 published 1852]

Dixon, F. (1850) The Geology and Fossils of the Tertiary and Cretaceous Formations of Sussex. R. & J. Taylor, London, 422
pp-

Foster, B.A. (1978) The Marine Fauna of New Zealand: Barnacles (Cirripedia: Thoracica). New Zealand Oceanographic
Institute Memoir, 69, 1-160.

Foster, B.A. (1980) Further records and classification of scalpellid barnacles (Cirripedia: Thoracica) from New Zealand. New
Zealand Journal of Zoology, 7, 523-531.

Foster, B.A. & Buckeridge, J.S. (1995a) Barnacles (Cirripedia, Thoracica) of seas off Reunion Island) and the East Indies.
Bulletin du Museum National d'Histoire Naturelle. Section A: Zoologie Biologie et Ecologie Animales, 16, 345-382.

Foster, B.A & Buckeridge, J.S. (1995b) Barnacles (Cirripedia: Thoracica) of seas off the Straits of Gibraltar. Bulletin du
Museum National d'Histoire Naturelle. Section A: Zoologie Biologie et Ecologie Animales, 17, 163—191.

Gray, J.E. (1848) On Thaliella, a new Genus of Cirripedia allied to Scalpellum. Proceedings of the Zoological Society of
London, 44.

Gruvel, A. (1900) Sur quelques espéces nouvelles de genre Scalpellum provenant de la Campagne du Talisman. Bulletin du
Muséum national d'Histoire naturelle, Paris, 6, 189—-194.

Gruvel, A. (1902a) Cirripedés. Expéditions scientifiques du 'Travailleur” et du "Talisman" pendant les années 1880, 1881,
1881 and 1883, 7, 1-178. [Masson, Paris]

Gruvel, A. (1902b) Révision des Cirrhipédes appartenant a la collection du Muséum d'Histoire naturelle. Pédoncules. 1. Partie
systematique. Nouvelles Archives du Muséum d’Histoire naturelle, Paris, Séries 4, 4, 215-312.

Gruvel, A. (1905) Monographie des Cirrhipedes ou Thécostracés. Masson et Cie (éditeurs), Libraire de 1I’Académie de
Meédicine, Paris, 472 pp.

Gruvel, A. (1912) Mission Gruvel sur la cote occidentale d'Afrique (1909-1910) et collection du Muséum d'Histoire naturelle.
Les Cirrhipedes. Bulletin du Muséum national d'Histoire naturelle Paris, 18 (6), 344-350.

Gruvel, A. (1920) Cirrhipédes provenant des campagnes scientifiques de S.A.S. le Prince de Monaco, 1885—-1931. Résultats
des Campagnes Scientifiques accomplies sur son Yacht par Albert ler Prince de Monaco, 53, 1-89.

Gunnerus, J.E. (1763) Om en seevext, allevegne ligesom besat med freehuuse, Gorgonia resedeformis. Det Trondhiemske
Selskabs Skrifter, 2, 321-329.

Hiro, F. (1933) Report on the Cirripedia collected by the surveying ships of the Imperial Fisheries Experimental Station on the
continental shelf bordering Japan. Records of the Oceanographic Works in Japan, 5, 11-84.

Hiro, F. (1937a) Studies on Cirripedian fauna of Japan. II. Cirripeds found in the vicinity of the Seto Marine Biological
Laboratory. Memoirs of the College of Science, Kyoto University, Series B, 12, 385—478.

Hiro, F. (1937b) Order Thoracica (I. Cirripedia Pedunculata). Fauna Japonica, 9 (5), 1-116. [in Japanese]

Heeg, J.T & Buhl-Mortensen, L. (2006) Reproduction and larval development in three scalpellid barnacles, Scalpellum
scalpellum (Linnaeus 1767), Ornatoscalpellum stroemii (M. Sars 1859) and Arcoscalpellum michelottianum (Seguenza,
1876), Crustacea: Cirripedia: Thoracica) implications for reproduction and dispersal in the deep sea. Marine biology, 149
(4), 829-844.
http://dx.doi.org/10.1007/s00227-006-0263-y

Hoek, P.P.C. (1883) Report on the Cirripedia collected by H.M.S. “Challenger” during the years 1873—1876. Systematic part.

CATALOGUE OF CHALLENGER SCALPELLIDS Zootaxa 3804 (1) © 2014 Magnolia Press - 59



Report on the Scientific Results of the Voyage H.M.S. “Challenger”, during the years 18737, Zoology, part 25 (8), 1-169.

Hoek, P.P.C. (1884) Report on the Cirripedia collected by H.M.S “Challenger” during the years 1873—1876. Anatomical part.
Report on the Scientific Results of the Voyage H.M.S. “Challenger”, during the years 1873-76, Zoology, part 28 (10),
1-47.

Hoek, P.P.C. (1907) The Cirripedia of the Siboga expedition A. Cirripedia Pedunculata. Siboga Expeditie Monographe, 31 (a),
1-127.

Hoek, P.P.C. (1913) The Cirripedia of the Siboga Expedition. B. Cirripedia Sessilia. Siboga Expeditie Monographe, 31 (b),
129-275.

Hoek, P.P.C. (1914) Cirripedia. In: Report on the scientific results of the “Michael Sars” North Atlantic Deep-sea Expedition
1910. Vol. 3. Zoology. Bergen, pp. 1-6.

Huang, Z.G. (1994) Cirripedia. /n: Huang, Z.G. (Chief Editor), Marine species and their distribution in China's seas. China
Ocean Press, Beijing, pp. 516— 523.

Huang, Z.G. (2001) Cirripedia. /n: Ren, X. & Liu, R (Eds.), Marine Species and their distribution in China's Seas. Krieger
Publishing Company, Malabar, Florida, pp. 318-323.

Hutchins, L.W. (1952) Species recorded from fouling. /n: Ketchum, B.H. & Redfield, A.C. (Eds.), Marine fouling and its
prevention. US Naval Institution, Annapolis. George Banta Publishing Company, Menasha, Wisconsin, pp. 165-207.

Jones, D.S. (1991) A history of the discovery and description of Australian barnacles (Cirripedia : Thoracica), including a
bibliography of reference works. Archives of Natural History, 18 (2), 149—178.
http://dx.doi.org/10.3366/anh.1991.18.2.149

Jones, D.S. (1992) Scalpellid barnacles (Cirripedia: Thoracica) from the northeastern and central eastern Australian continental
shelf and slope. Memoirs of the Queensland Museum, 32 (1), 154-178.

Jones, D.S. (2007) The Cirripedia of New Caledonia. /n: Payri, C.E. & Richer de Forges, B. (Eds.), Compendium of Marine
Species from New Caledonia. Institut de Recherche pour le Développement, Nouméa, pp. 289-294.

Jones, D.S. (2012) Australian barnacles (Cirripedia: Thoracica), distributions and biogeographical affinities. Integrative and
Comparative Biology, 52 (3), 366—387.
http://dx.doi.org/10.1093/icb/ics 100

Jones, D.S., Anderson J.T. & Anderson, D.T. (1990) A checklist of the Australian Cirripedia (Thoracica, Acrothoracica).
Technical Reports of the Australian Museum, 3, 1-38.

Jones, D.S., Hewitt, M.A. & Sampey, A. (2000) A checklist of the Cirripedia of the South China Sea. The Raffles Bulletin of
Zoology, Supplement 8, 233-307.

Klepal, W. (1987) A review of the comparative anatomy of the males in cirripedes. Oceanography and Marine Biology - An
Annual Review, 25,285-351.

Klepal, W. (1990) The fundamentals of insemination in cirripedes. Oceanography and Marine Biology - An Annual Review, 28,
353-379.

Klepal, W. & Nemeschkal, H.L. (1995) Cuticular structures in the males of Scalpellidae (Cirripedia Thoracica): A character
analysis. /n: Schram, F.R. & Hoeg, J.T. (Eds.), New frontiers in barnacle evolution. Crustacean Issues 10. Balkema,
Rotterdam, pp. 179-194.

Laksmana Rao, M.V. & Newman, W.A. (1972) Thoracic Cirripedia from Guyots of the mid-pacific mountains. Transactions of
the San Diego Society for Natural History, 17 (6), 69-94.

Leach, W.E. (1817) Distribution, systématique de la class Cirripédes: par la méme. Journal de Physique de Chimie et
d’Histoire naturelle, 85, 67-69.

Linnaeus, C. (1758) Systema naturae per regna tria naturae, secundum classes, ordines, genera, species, cum characteribus,
differentiis, synonymis, locis. Editio decima, reformata. Laurentii Salvii: Holmiae, Stockholm, 824 pp.

Linse, K., Jackson, J.A., Fitzcharles, E., Sands, C.J. & Buckeridge, J.S. (2013) Phylogenetic position of Antarctic
Scalpelliformes (Crustacea: Cirripedia: Thoracica). Deep-Sea Research 1,73, 99—116.
http://dx.doi.org/10.1016/j.dsr.2012.11.006

Liu, R. & Ren, X. (1985) Studies on Chinese Cirripedia (Crustacea). 6. Suborder Lepadomorpha. Studia Marina Sinica, 10,
179-184.

Liu, R. & Ren, X. (2007) Crustacea Cirripedia Thoracica. Fauna Sinica: Invertebrata. Vol. 42. Science Press, Beijin, China,
633 pp.

MacDonald, R. (1929) A report on some cirripedes collected by S.S. “Albatross” in the Eastern Pacific during 1892 and 1904.
Bulletin of the Museum of Comparative Zoology at Harvard College, 69 (15), 527-538.

Murray, J. (1896) On the deep and shallow-water marine fauna of the Kerguelen region of the great Southern Ocean.
Transactions of the Royal Society of Edinburgh, 38 (2), 343-500.

Newman, W.A. (1996) Sous-classe des Cirripedes (Cirripedia Burmeister, 1834) Super-Ordres des Thoraciques et des
Acrothoraciqués (Thoracica Darwin, 1854 — Acrothoracica Gruvel, 1905). /n: Foster, J. (Ed.), Traité de Zoologie.
Anatomie, Systématique, Biologie, 7 (2), Crustacés, Fascicule 2 Généralités (suite) et systématique. Masson, Paris, pp.
453-540.

Newman, W.A. & Ross A. (1971) Antarctic Cirripedia. Antarctic Research Series, 14. American Geophysical Union,
Washington, 257 pp.

Newman, W.A. & Ross, A. (1998) Peduncular armament in the Scalpellomorpha (Cirripedia) and a new abyssal species from

60 - Zootaxa 3804 (1) © 2014 Magnolia Press SHALAEVA & BOXSHALL



the East Pacific rise. Journal of Crustacean Biology, 18 (3), 572-580.
http://dx.doi.org/10.1163/193724098x00395

Nilsson-Cantell, C.A. (1921) Cirripedien-Studien. Zur kenntnis der Biologie, Anatomie und Systematik dieser Gruppe.
Zoologiska Bidrag fran Uppsala, 7, 75-395.

Nilsson-Cantell, C.A. (1927) Some barnacles in the British Museum (Nat. Hist). Proceedings of the Zoological Society of
London, 3, 743-790.
http://dx.doi.org/10.1111/j.1469-7998.1927.tb07432.x

Nilsson-Cantell, C.A. (1928) Studies on Cirripeds in the British Museum. Annals and Magazine of Natural History, including
Zoology, Botany, and Geology, Series 10, 2 (7), 1-39.

Nilsson-Cantell, C.A. (1930) Thoracic Cirripedes collected in 1925-1927. In: Discovery Reports, Vol. 2. Cambridge University
Press, pp. 223-260.

Nilsson-Cantell, C.A. (1931) Cirripeds from the Indian Ocean and Malay Archipelago in the British Museum (Nat. Hist.),
London. Arkiv fur Zoologie, Stockholm, 23 A (18), 1-12.

Nilsson-Cantell, C.A. (1938) Cirripedes from the Indian Ocean in the collection of the Indian Museum, Calcutta. Memoirs of
the Indian Museum, 13(1), 1-81.

Nilsson-Cantell, C.A. (1955) Cirripedia. Reports of the Swedish Deep Sea Expedition 2. Zoology, 17, 215-220.

Nilsson-Cantell, C.A. (1957) Thoracic Cirripeds from Chile. Lunds Universitets Arsskrift. N.F., Series 2, 53 (9), 1-25.

Nilsson-Cantell, C.A. (1978) Cirripedia Thoracica and Acrothoracica. Marine Invertebrates of Scandinavia, 5.
Universitetsforlaget, Oslo, 135 pp.

O'Riordan, C.E. (1967) Cirripedes in Ireland. Proceedings of the Royal Irish Academy, Section B, 65 (10), 285-296.

Pilsbry, H.A. (1907a) The Barnacles (Cirripedia) contained in the collections of the U. S. National Museum. Bulletin of the
United States National Museum, 60, 1-122.
http://dx.doi.org/10.5479/51.03629236.60.1

Pilsbry, H.A. (1907b) Notes on some Pacific Cirripedes. Proceedings of the Academy of Natural Sciences of Philadelphia, 59,
360-362.

Pilsbry, H.A. (1907¢) Cirripedia from the Pacific coast of North America. Bulletin of the United States Bureau of Fisheries, 26,
191-204.

Pilsbry, H.A. (1908) On the classification of scalpelliform barnacles. Proceedings of the Academy of Natural Sciences of
Philadelphia, 60, 104—111.

Pilsbry, H.A. (1911) Barnacles of Japan and Bering Sea. Bulletin of the United States Bureau of Fisheries, 29, 59—84.

Poltarukha, O.P. (2007) Deep-sea Barnacles (Cirripedia, Thoracica) collected by MAR-ECO expedition in North Atlantic.
Byulleten' Moskovskogo Obshchestva Ispytatelei Prirody. Otdel Biologicheskii, 112, 18-22. [in Russian]

Poltarukha, O.P. (2010) Findings of barnacles (Cirripedia: Thoracica) in deep-sea foulings of artificial substrates. Russian
Journal of Marine Biology, 36, 463—468. [in Russian]
http://dx.doi.org/10.1134/s106307401006009x

Poltarukha, O.P. (2011) The Barnacles (Cirripedia: Thoracica) Collected by the Viking Expedition in Chemobiotic Benthic
Communities of the Norwegian and Barents Seas. Russian Journal of Marine Biology, 37, 158—162. [in Russian]
http://dx.doi.org/10.1134/s106307401102009x

Poltarukha, O.P. (2012) On the Deep-sea barnacle (Cirripedia, Thoracica) fauna of the Western Part of Indian Ocean. Bulletin of
Moscow Society of Naturalists, 117 (2), 29—42. [in Russian]

Poltarukha, O.P. (2013) Barnacles (Cirripedia: Thoracica) from the Equatorial East Pacific. Russian Journal of Marine Biology,
39 (1), 51-57. [in Russian]
http://dx.doi.org/10.1134/s1063074013010070

Poltarukha, O.P. & Zevina, G.B. (2006a) Barnacles (Cirripedia, Thoracica) of the Reykjanes Ridge. /n: Mironov, A.N., Gebruk,
A.V. & Southward, A.J. (Eds.), Biogeography of the North Atlantic seamounts. KMK Scientific Press Ltd, Moscow, pp.
152-161.

Poltarukha, O.P. & Zevina, G.B. (2006b) Barnacles (Cirripedia, Thoracica) of the north-eastern Atlantic. /n: Mironov, A.N.,
Gebruk, A.V. & Southward, A.J. (Eds.), Biogeography of the North Atlantic seamounts. KMK Scientific Press Ltd,
Moscow, pp. 162-176.

Ren, X. (1989) On a collection of Cirripedia Thoracica from Madagascar and adjacent waters. Bulletin du Muséum national
d’Histoire naturelle, Paris, séries A: Zoologie, Biologie et Ecologie Animales, 11, 431-468.

Rosell, N.C. (1986) Barnacles. /n: Guide to the Flora and Fauna of the Philippines. Vol. 7. National Resources Management
Center, Ministry of Natural Resources, The Philippines, pp. 79-164.

Rosell, N.C. (1989) Thoracic Cirripeds from the Musorstom 2 Expedition. Mémoires du Muséum national d’Histoire naturelle,
Paris, séries A: Zoologie, Biologie et Ecologie Animales, 144:9-36.

Rosell, N.C. (1991) Crustacea Cirripedia Thoracica: Musorstom 3 Philippines collection. Mémoires du Muséum national
d’Histoire naturelle, Paris, séries A: Zoologie, Biologie et Ecologie Animales, 152, 9—61.

Sars, M. (1859) Oversigt over de I den norskarctiske region foreckommende krybsdyr. Det Kongelige Danske Videnskabernes
Selskabs Skrifter, 188, 122—163.

Sars, G.O. (1879) Crustacea et Pycnogonida nova in itinere 2do et 3tio Expeditionis Norvegicae anno 1877 & 78 collecta
(Prodromus descriptionis). Archiv for mathematik og naturvidenskab. Fjerde bind, 427-476.

CATALOGUE OF CHALLENGER SCALPELLIDS Zootaxa 3804 (1) © 2014 Magnolia Press - 61



Schmalz, C. (1906) Die Ordnung der Cirripedien. Bauer & Raspe, Nurnberg, 82 pp.

Seguenza, G. (1873—1876) Ricerche paleontologiche intorno ai Cirripedi terziarii della provincia di Messina. Con appendice
intorno ai Cirripedi viventi nel Mediterraneo, e sui fossili terziarii dell’Italia meridionale. Parte 1. Balanidi e Verrucidi;
Parte 2. Terza famiglia, Lepadidi. Atti del’ Accademia pontaniana, 10, 265-481.

Shreider, M.Y. (1994) [Bottom dwelling Lepadomorpha from Western Indian Ocean.] Trudy Instituta Oceanologii, 129,
156—164. [in Russian]

Steenstrup, J. (1837) Om Forverdenens Dyrarter af de tvende Familier Anatiferidae (Gray) og Pollicipedidae (Gray). Kroyer s
Naturhistoriske Tidsskrift, 1, 358-366.

Stubbings, H.G. (1936) Cirripedia. The John Murray Expedition 1933-34. Scientific Reports, Zoology, 4 (1), 1-70.

Stubbings, H.G. (1961) Cirripedia Thoracica from tropical West Aftrica. Scientific results of the Danish Expedition to the coasts
of tropical West Afirica, 1945-1946. Atlantide Reports, 6: 7-41.

Stubbings, H.G. (1967) The cirriped fauna of tropical west Africa. Bulletin of the British Museum (Natural History), 15 (6),
229-319.

Tarasov, N.E. (1932) Addition to Arctic Cirripedia. Trudy of the Arctic Institution, 2, 59—62. [in Russian]

Tarasov, N.E. (1936) Addition to Arctic Cirripedia, I1. Trudy of the Arctic Institution, 33, 45—49.[in Russian]

Tarasov, N.E. (1937) Addition to Arctic Cirripedia, I11. Trudy of the Arctic Institution, 50, 35-59.in Russian]

Tarasov, N.E. (1945) Addition to Arctic Cirripedia. Problemi Arktiki, 4, 51-61. [in Russian]

Tarasov, N.E. & Zevina, G.B. (1957) Cirripedia Thoracica of the Seas of the USSR. Fauna SSSR, 69. Zoologicheskii Institut
Akademii Nauk SSSR, Leningrad, 268 pp. [in Russian]

Utinomi, H. (1958) Studies on the Cirripedian Fauna of Japan. VII. Cirripeds from Sagami Bay. Publications of the Seto
Marine Biological Laboratory, 6,281-311.

Weisbord, N.E. (1977) Scalpellid barnacles (Cirriredia) of Florida and surrounding waters. Bulletin of American Paleontology,
72 (299), 235-311.

Weltner, W. (1895) Die Cirripedien von Patagonien, Chile und Juan Fernandez. Archiv fiir Naturgeschichte, 61 (1), 288-292.

Weltner, W. (1897) Verzeichnis der bisher beschriebenen recenten Cirripedienarten. Mit Angabe der im berliner Museum
vorhandenen Species und ihrer Fundorte. Archiv fiir Naturgeschichte, 63 (1), 227-280.

Weltner, W. (1898) Cirripedien. /n: Ergebnisse der Hamburger magalhaensischen Sammelreise,4. L.Fiederichsen and Co.,
Hamburg, pp. 3-15.

Weltner, W. (1900) Die Cirripedien der Arktis. Fauna Arctica, 1, 287-312.

Weltner, W. (1922) Cirripedia der Deutschen Tiefsee-Exped. Wissenschaftliche Ergebnisse der Deutschen Tiefsee- Expedition
auf dem Dampfer ‘Valdivia’ 1895-1899, 23 (2), 61-112.

Withers, T.H. (1922) The holotype of the Cirripede Scalpellum angustum (Dixon). Annals and Magazine of Natural History, 9
(9), 657-660.

Withers, T.H. (1935) Catalogue of fossil Cirripedia in the Department of Geology. Vol. 2. Cretaceous. British Museum (Natural
History), London, 534 pp.

Withers, T.H. (1953) Catalogue of fossil Cirripedia in the Department of Geology. Vol. 3. Tertiary. British Museum (Natural
History), London, 396 pp.

Wyville-Thomson, C. (1873) Notes from the “Challenger”. Nature, 8, 347-349.
http://dx.doi.org/10.1038/008347a0

Wyville-Thomson, C. (1877) The voyage of the “Challenger”. The Atlantic. MacMillan and Company, 424 pp.

Young, P.S. (1992) Lepadomorph Cirripeds from the Brazilian coast. 2. Family Scalpellidae. Bulletin of Marine Science, 50,
40-55.

Young, P.S. (1998a) Cirripedia (Crustacea) from the “Campagne Biacores” in the Azores region, including a generic revision of
Verrucidae. Zoosystema, 20, 31-92.

Young, P.S. (1998b) The Cirripedia (Crustacea) collected by the "Fisheries Steamer Meteor" in the eastern Atlantic. Arquivos
do Museu Nacional Rio de Janeiro, 58, 1-54.

Young, P.S. (1999a) A preliminary assessment of the characters used in the definitions of the subfamilies at present included in
the Scalpellidae Pilsbry, 1907 sensu Newman, 1996 (Cirripedia, Thoracica). /n: Schram, F.R. & von Vaupel, J.C. (Eds.),
Crustaceans and the biodiversity crisis. Vol. 1. Proceedings of the Fourth International Crustacean Congress, Amsterdam,
The Netherlands, 20-24 July 1998. Brill, Leiden, pp. 173—193.

Young, P.S. (1999b) The Cirripedia (Crustacea) collected by R.V. Marion Dufresne along the Vitoria-Trindade seamounts
(Brazil). Zoosystema, 21 (4), 607—624.

Young, P.S. (2001a) Deep-sea Cirripedia Thoracica (Crustacea) from the northeastern Atlantic collected by French expeditions.
Zoosystema, 23, 705-756.

Young, P.S. (2001b) Redescription of Scalpellopsis striatociliata Broch, 1922, with a discussion on its phylogenetic position
and the peduncular plate pattern in scalpellids. Journal of Crustacean Biology, 21 (2), 456—468.
http://dx.doi.org/10.1163/20021975-99990147

Young, P.S. (2002) Revision of the Scalpellidae (Crustacea, Cirripedia) in the collection of the Museum national d'Histoire
naturelle, France, studied by Abel Gruvel. Zoosystema, 24, 309-345.

Young, P.S. (2004) On the validity of little-known species of Scalpellidae (Crustacea, Cirripedia) collected by the "Campagnes
scientifiques du S.A.S. Prince de Monaco" from North Atlantic. Arquivos do Museu Nacional Rio de Janeiro, 62 (1),

62 - Zootaxa 3804 (1) © 2014 Magnolia Press SHALAEVA & BOXSHALL



25-30.

Young, P.S. (2007) The Scalpellomorpha (Crustacea, Cirripedia), with a list of extant species (except the Calanticidae).
Galathea Report, 21, 7-73.

Zevina, G.B. (1964) Cirripedia (Scalpellum) in collections of Soviet Antarctic Expedition (d/e “Ob”) in arctic and subarctic
waters. /n: Bichovsky, B.E. (Ed.), Exploration of the fauna of the seas. Vol. Il (X). Biological results of the Soviet Antarctic
Expedition (1955 — 1958), 4. Nauka, Leningrad, USSR, pp. 252-254. [in Russian]

Zevina, G.B. (1968) New and rare species of Cirripedia from Antarctic. /n: Bichovsky, B.E. (Ed.), Exploration of the fauna of
the seas. Vol VI (XIV). Biological results of the Soviet Antarctic Expedition (1955 — 1958), 4. Nauka, Leningrad, USSR, pp.
85-96. [in Russian]

Zevina, G.B. (1969) Cirripedia Thoracica. In: Kort, V.G. (Ed.), The Biology of the Pacific Ocean. Deep Sea Bottom Fauna. Vol.
2. Nauka, Moscow, USSR, pp. 66—68. [in Russian]

Zevina, G.B. (1970) Cirripedia Thoracica from North West Pacific. Trudy Instituta Oceanologii Akademii Nauk SSSR, 86,
252-276. [in Russian]

Zevina, G.B. (1972) Benthic Lepadomorpha (Cirripedia) from the southeast Pacific. Crustaceana, 22, 39-63.
http://dx.doi.org/10.1163/156854072x00660

Zevina, G.B. (1973a) Scalpellidae (Cirripedia) from the Indian Ocean. 1. Species of subgenera Scalpellum and Arcoscalpellum
of the genus Scalpellum. Zoologicheskii Zhurnal, 52, 842—848. [in Russian]

Zevina, GB. (1973b) Scalpellidae (Cirripedia) from the Indian Ocean. 2. Species of the subgenera Annadaleum,
Mesoscalpellum and Neoscalpellum of the genus Scalpellum. Zoologicheskii Zhurnal, 52, 1000-1007. [in Russian]

Zevina, G.B. (1973c) Scalpellidae (Cirripedia) of Gulf of Alaska. 7Trudy Instituta Oceanologii Akademii Nauk SSSR, 91,
136-140. [in Russian]

Zevina, G.B. (1974) The Cirripedia Thoracica of the Kerguelen Islands. Crustaceana, 27, 209-215.
http://dx.doi.org/10.1163/156854074x00433

Zevina, G.B. (1975) Cirripedia Thoracica of the American north west Atlantic.] Trudy Instituta Oceanologii Akademii Nauk
SSSR, 100, 233-258. [in Russian]

Zevina, G.B. (1976) Deep sea species of barnacles (Cirripedia Thoracica) from the North Atlantic. Zoologicheskii Zhurnal, 55,
1149-1156. [in Russian]

Zevina, GB. (1978a) A new classification of the family Scalpellidae Pilsbry (Cirripedia, Thoracica). Part 1. Subfamilies
Lithotryinae, Calanticinae, Pollicipinae, Scalpellinae, Brochiinae and Scalpellopsinae. Zoologicheskii Zhurnal, 57 (7),
998-1006. [in Russian]

Zevina, G.B. (1978b) A new classification of the Scalpellidae (Cirripedia, Thoracica). Part 2 Subfamilies Arcoscalpellinae and
Meroscalpellinae. Zoologicheskii Zhurnal, 57 (9), 1343—1352. [in Russian]

Zevina, G.B. (1979) New species of subantarctic Cirripedia (Thoracica). Zoologicheskii Zhurnal, 58, 1888—1890. [in Russian]

Zevina, GB. (1981a) Cirriped crustaceans of the suborder Lepadomorpha (Cirripedia, Thoracica) of the World Ocean. Part 1.
Family Scalpellidae. Opredeliteli po Faune SSSR, Leningrad, 398 pp. [in Russian]

Zevina, G.B. (1981b) [Deep-sea Cirripedia of the Australian and New Zealand waters.] Trudy Instituta Okeanologii, 115,
76-93. [in Russian]

Zevina, GB & Tarasov, N.I. (1964) Addition to fauna of Cirripedia Thoracica from Arctic, V. In: Trudy Arkticheskogo i
Antarkticheskogo nauchno-issledovatelskogo Instituta: Nauchnie resultati bisikoshirotnoi okeanographicheskoi expedisii
v severnuju chast grenlandskogo morja i prilegauchie rajoni Arkticheskogo Bassejna v 1955-1958. Tom 259. Leningrad,
USSR, pp. 229-240. [in Russian]

Zevina, GB. & Schreider, M.Y. (1992) [New species of Cirripedia (Crustacea) from the Indian Ocean.] Zoologicheskii Zhurnal,
71, 39—46. [in Russian]

CATALOGUE OF CHALLENGER SCALPELLIDS Zootaxa 3804 (1) © 2014 Magnolia Press - 63



	Abstract
	Introduction
	Taxonomic account
	Order SCALPELLIFORMES Buckeridge & Newman, 2006
	Family SCALPELLIDAE Pilsbry, 1907
	Subfamily SCALPELLINAE Pilsbry, 1907
	Genus Compressoscalpellum Zevina, 1978
	Compressoscalpellum compressum (Hoek, 1883)
	Genus Ornatoscalpellum Zevina, 1978
	Ornatoscalpellum stroemii (M. Sars, 1859)
	Subfamily MEROSCALPELLINAE Zevina, 1978
	Genus Annandaleum Newman & Ross, 1971
	Annandaleum japonicum (Hoek, 1883)
	Genus Gymnoscalpellum Newman & Ross, 1971
	Gymnoscalpellum insigne (Hoek, 1883)
	Genus Litoscalpellum Newman & Ross, 1971
	Litoscalpellum intermedium (Hoek, 1883)
	Litoscalpellum recurvirostrum (Hoek, 1883)
	Genus Neoscalpellum Pilsbry, 1907
	Neoscalpellum marginatum (Hoek, 1883)
	Neoscalpellum ovatum (Hoek, 1883)
	Subfamily ARCOSCALPELLINAE Zevina, 1978
	Genus Amigdoscalpellum Zevina, 1978
	Amigdoscalpellum costellatum (Withers, 1935)
	Amigdoscalpellum tenue (Hoek, 1883)
	Amigdoscalpellum vitreum (Hoek, 1883)
	Genus Anguloscalpellum Zevina, 1978
	Anguloscalpellum pedunculatum (Hoek, 1883)
	Genus Arcoscalpellum Hoek, 1907
	Arcoscalpellum africanum (Hoek, 1883)
	Arcoscalpellum dubium (Hoek, 1883)
	Arcoscalpellum michelottianum (Seguenza, 1876)
	Arcoscalpellum triangulare (Hoek, 1883)
	Arcoscalpellum tritonis (Hoek, 1883)
	Arcoscalpellum truncatum (Hoek, 1883)
	Genus Catherinum Zevina, 1978
	Catherinum abyssicola (Hoek, 1883)
	Catherinum flavum (Hoek, 1883)
	Genus Pilsbryiscalpellum Zevina, 1978
	Pilsbryiscalpellum parallelogramma (Hoek, 1883)
	Genus Planoscalpellum Zevina, 1978
	Planoscalpellum distinctum (Hoek, 1883)
	Planoscalpellum planum (Hoek, 1883)
	Genus Teloscalpellum Zevina, 1978
	Teloscalpellum antarcticum (Hoek, 1883)
	Genus Trianguloscalpellum Zevina, 1978
	Trianguloscalpellum album (Hoek, 1883)
	Trianguloscalpellum balanoides (Hoek, 1883)
	Trianguloscalpellum darwinii (Hoek, 1883)
	Trianguloscalpellum gigas (Hoek, 1883)
	Trianguloscalpellum hirsutum (Hoek, 1883)
	Trianguloscalpellum indicum (Hoek, 1883)
	Trianguloscalpellum moluccanum (Hoek, 1883)
	Trianguloscalpellum ovale (Hoek, 1883)
	Trianguloscalpellum regium (W. Thomson, 1873)
	Trianguloscalpellum rubrum (Hoek, 1883)
	Genus Vertebroscalpellum Newman & Ross, 1998
	Vertebroscalpellum brevecarinatum (Hoek, 1883)
	Genus Verum Zevina, 1978
	Verum australicum (Hoek, 1883)
	Verum carinatum (Hoek, 1883)
	Verum minutum (Hoek, 1883)
	Verum novaezelandiae (Hoek, 1883)
	Weltnerium Zevina, 1978
	Weltnerium nymphocola (Hoek, 1883)
	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




