
ULTATS DES CAMPAGNES MUSORSTOM, VOLUME 14 RESULTATS DES CAMPAGNES MUSORSTOM. VOLUME 14 RESU 

Scaphopoda of the tropical Pacific and Indian 

with description of 3 new genera and 42 new 

Oceans, 

species 

Victor SC A RABIN O 

Museum national d'Histoire naturelle 
55 rue de Buffon 

75005 Paris, France 

ABSTRACT 

New data on the scaphopod fauna of the Indo-West Pacific are presented, based on new material from recent 
oceanographic expeditions, mostly in the SW Indian Ocean, SE Asia and the New Caledonia region. Over 780 stations yielded 
a total of 139 species. Of 81 species of Dentaliida and 58 Gadilida, 42 species (16 Dentaliida and 26 Gadilida), as well as 
3 gadilid genera, are described as new. Many range extensions are documented, and new synonymies are established. With 
73 recorded species, New Caledonia is currently the geographic area with the highest documented scaphopod diversity. Their 
bathymetric distribution shows a peak in species numbers in deep water around 800 m, with a second, minor peak for Gadilida 
at around 2,000 m. Including genera not represented in the Indo-Pacific, 44 Recent scaphopod genera are recognized. The 
radula of 42 of these is described, and an update of the general classification of the class Scaphopoda is proposed. 

RESUME 

Scaphopodes des regions tropicales de I’ocean Indien et du Pacifique, avec la description de 3 nouveaux genres et 42 especes 

nouvelles. 

La faune de Scaphopodes de I'Indo-Pacifique est etudiee sur la base du materiel recolte par diverses campagnes 
oceanographiques recentes, en particulier dans le Sud-Ouest de l'ocean Indien, l'Asie du Sud-Est et la region neo-caledonienne. 
Au total, plus de 780 stations ont livre 139 especes. Sur 81 especes de Dentaliida et 58 Gadilida, 42 especes (16 Dentaliida et 
26 Gadilida), de raeme que 3 genres de Gadilida, sont decrits comme nouveaux. L'aire de distribution connue de nombreuses 
especes se trouve etendue, et de nouvelles synonymies sont etablies. Soixante-treize especes sont recensees en Nouvelle- 
Caledonie, ce qui en fait le secteur de I’lndo-Pacifiique avec la faune de Scaphopodes la plus diversifiee. La distribution 
bathymetrique de cette faune montre un maximum de diversite autour de 800 m, et un deuxieme maximum, plus attenue, pour 
les Gadilida autour de 2000 m. En comprenant les genres non representes dans I'Indo-Pacifique, 44 genres actuels de 
Scaphopodes sont reconnus. La radula de 42 d'entre eux est decrite, et la classification de la classe est mise a jour. 

Scarabino, V.. 1995. — Scaphopoda of the tropical Pacific and Indian Oceans, with description of 3 new genera and 42 new species. In: P Bouchet (ed.), 
Resultats des Campagnes MUSORSTOM, Volume 14. Mem. Mas. naln. Hist. rial.. 167: 189-379. Paris isbn 2-85653-217-9. 

Published 29'1' December 1995. 
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INTRODUCTION 

The present paper is based essentially on the collections made over the last 20 years in the 
Indo-Pacific by mnhn staff and other French scientists, notably from orstom. It covers parts of the 
Western Pacific, with emphasis on the Philippines, Indonesia and New Caledonia, and parts of the 
Indian Ocean, with emphasis on its southwestern portion around Madagascar and the Mascarenes. 
Much of the material was collected aboard R.V. “Vauban", “Coriolis” , and “Alls''  during the six 
musorstom expeditions to the Philippines (1976-1985; for narratives and station lists, see Forest, 

1981, 1986) and New Caledonia (1985-1989; for narratives of these, and other, cruises in the New 
Caledonia area, together with station lists, see Richer de Forges, 1990 and 1991). There is also a 
substantial amount of material from a dozen other expeditions on French research vessels, among 
others Cruise 32 of R.V. “Marion-Dufresne" (Reunion island; see Guille, 1982), CORINDON (R.V. 
“Coriolis”, Makassar Channel, 1980) and benthedi (R.V. “Suroit”, Mozambique Channel, 1977). 

Beside the material in mnhn, I have also studied the Scaphopoda taken during the “Snellius" 
1 (1929-1930; see Boschma, 1936) and “Snellius” II  Expeditions (1984; see Anonymous) in Indonesia 
(rmnh), the “Galathea” Expedition (1950-52; see Bruun, 1959) (zmc) and the “Meiring Naude” 
cruises (1976 and 1979; see Louw, 1977, 1980) off South Africa (sam). Whenever possible and 
necessary, I have examined relevant type material and other reference material, as listed under each 

species. 

There has been no recent review of the scaphopod fauna of the Indo-Pacific. Many species 
descriptions are scattered in the reports of major expeditions such as those of the “Challenger”  
(Watson, 1879), “Investigator” (Smith, 1894 to 1906), “Siboga” (Boissevain, 1906), “Valdivia”  
(Plate, 1908a, Jaeckel, 1932), and “John Murray" (Ludbrook, 1954). Part of the extensive Japanese 
literature concerns directly the tropical Indo-Pacific, and Chistikov (1979 to 1983) studied the 
material from several Russian expeditions in the Indian and Pacific Oceans. In parallel with the 
present report, the scaphopod fauna of Australia is being revised by Dr J. Healy and Mr K. 
Lamprell, and it is anticipated that the two papers combined will  hopefully lay new foundations for 
the taxonomy and biogeography of Indo-Pacific Scaphopoda. As a help for further revisionary work, 
I have given under each genus a list of valid Indo-Pacific taxa not critically examined by me for this 
paper, complete with type locality and literature references. 

ABBREVIATIONS AND TEXT CONVENTIONS 

For shells, usage of terms such as small, medium, long refers to the approximate mean length 
for specimens considered adults. Known lengths range from 9 to 180 mm in Dentaliida, and from 2 
to 50 mm in Gadilida. All  measurements are in mm. L = length; W = maximum diameter; m = 
diameter at aperture (this is not always the maximum diameter); w = minimum diameter (apex); arc 
= the distance of maximum concavity of the dorsal side from a line between apex and mouth. Shell 
terminology follows Figs 1-2. 

Illustrations: in drawings of apical and oral sections, the specimens are placed dorsal side up. 
Charts: distribution maps are given for all species. The star notes the type locality; in the case 

of questionable type locality, a question mark has been added, see text for comments. Filled circles 
represent locality records checked for the present paper, open circles represent records taken from the 
literature. Circles may represent several neighbouring localities. In the case of records in Japanese 
waters, I have not tried to map the distribution there in detail, since the present monograph only 
marginally covers that country. 

Radula illustrated teeth have been taken on the middle part of the radular ribbon, avoiding 
both juvenile rows and rows showing wear. Radula terminology follows Figs 3-4. 

Source: 
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Fig. 1. — Illustrated glossary of shell structures and descriptive terms used in this publication: general shape and sculpture. 

Repositories 

amnh : American Museum of Natural History, New York 
ams : Australian Musem, Sydney 
ansp : Academy of Natural Sciences of Philadelphia, Philadelphia 
bmnh : The Natural History Museum, London 
cnrs : Centre National de la Recherche Scientifique 
ioas : Institute of Oceanology, Academia Sinica 
mhng : Museum d'Histoire Naturelle, Geneve 
MNHN : Museum national d'Histoire naturelle, Paris 
nmp : Natal Museum, Pietermaritzburg 
rmnh : Nationaal Natuurhistorisches Museum, Leiden 
nmnz : Museum of New Zealand, Wellington 
nsmt : National Science Museum, Tokyo 
orstom : Institut Frangais de Recherche Scientifique pour le Developpement en Cooperation 

sam : South African Museum, Cape Town 
usnm : National Museum of Natural History, Washington, DC 
zin : Zoological Institute, Russian Academy of Sciences, St Petersburg 
zmb : Zoologisches Museum der Humboldt-Universitat, Berlin 

zmc : Zoologisk Museum. Copenhagen 

Station data 

CC : Shrimp trawl 
CH : Otter trawl 
CP : Beam trawl 
DC : Charcot dredge 
DG : Boillot geological dredge 
DR : Rectangular dredge (1.20 x 0.50 m) 
DS : Sanders epibenthic sledge 
DW : Waren dredge 

Source: 
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Fig. 2. — Illustrated glossary of shell structures and descriptive terms used in this publication: sections and apical structures. 

Source: MNHN, Paris 
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lateral rachidian 

granules 

F : Faubert [a group of old cotton nets towed on the bottom, especially on steep hard 
bottoms] 

KG : Usnel Box-Corer 
B : Okean dredge 
S : scuba operated air lift  
stn : Station 
T : Troika dredge 

Other abbreviations 

Coll. : collection of 
coll. : collected by 
Iv : live-taken specimens 
dd : empty shells 
OD : Original designation 
SD : Subsequent designation 

Source: 
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lateral rachidian 

Fig. 4. — Radular nomenclature used in this publication: Gadilida. 

SYSTEMATIC ACCOUNT 

This paper follows, with some modifications based on unpublished information, the 
classification proposed by Steiner (1992b), which is currently the best approach to a biologically 
based ordination for the class (Table 1). Modifications proposed here are supported by radular and 
shell characters. For historical reviews of former classifications see Emerson (1978) and Steiner 

(1992b). This latter paper as well as those of Steiner (1991 and 1992a) are recent and provide 
descriptions of the anatomy of representatives of genera, therefore I will  here discuss only shell and 
radular characters, based on new, unpublished observations. (Exceptions are Sagamicadulus and 
Eudentalium, for which I have not had access to live-taken material). For general information about 
scaphopod radula, I refer to Ivanov & Chistikov (1990). 

Table 1. — Synopsis of the classification of Indo-Pacific Scaphopoda used in the present paper. 

Class Scaphopoda Bronn, 1862 
Order Dentaliida da Costa, 1776 
Family Dentaliidae Gray, 1847 

Genus Dentalium Linne, 1758 = Lentigodentalium Habe, 1963 
Genus Paradentaliutn Cotton & Godfrey, 1933 
Genus Tesseracme Pilsbry & Sharp, 1897 
Genus Eudentalium Cotton & Godfrey, 1933 
Genus Antalis H. & A. Adams, 1854 

Source: MNHN, Paris 
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Genus Plagioglypta Pilsbry in Pilsbry & Sharp, 1897 
Genus Striodentalium Habe, 1964 
Genus Graptacme Pilsbry & Sharp, 1897 
Genus Fissidentalium Fischer, 1885 
Genus Schizodentalium Sowerby, 1894 
Genus Compressidentalium Habe, 1963 
Genus Coccodentalium Sacco, 1896 
Genus Pictodentalium Palmer, 1974 

Family Calliodentaliidae Chistikov, 1975 

Genus Calliodentalium Habe, 1964 

Family Fustiariidae Steiner, 1991 

Genus Fustiaria Stoliczka, 1868 

Family Gadilinidae Chistikov, 1975 
Subfamily Gadilininae Chistikov, 1975 

Genus Gadilina Foresti, 1895 

Subfamily Episiphoninae Chistikov, 1975 

Genus Episiphon Pilsbry & Sharp, 1897 

Subfamily Anuudentaliinae Chistikov, 1975 
Genus Anulidentalium Chistikov, 1975 

Family Laevidentaliidae Palmer, 1974 
Genus Laevidentalium Cossmann, 1888 

Family Omniglyptidae Chistikov, 1975 

Genus Omniglypta Kuroda & Habe in Habe, 1953 

Family Rhabdidae Chistikov, 1975 
Genus Rhabdus Pilbry & Sharp, 1897 

Order Gadilida Starobogatov, 1974 

Suborder Entalimorpha Steiner, 1992 
Family Entalinidae Chistikov, 1979 
Subfamily Entalininae Chistikov, 1979 

Genus Entalina Monterosato, 1872 

Subfamily Heteroschismoidinae Chistikov, 1982 
Genus Heteroschismoides Ludbrook, 1960 
Genus Costentalinci Chistikov, 1982 
Genus Entalinopsis Habe, 1957 
Genus Spadentalina Habe, 1963 
Genus Pertusiconcha Chistikov, 1982 

Subfamily Bathoxiphinae Chistikov, 1983 
Genus Bathoxiphus Pilsbry & Sharp, 1897 
Genus Rhomboxiphus Chistikov, 1983 
Genus Solenoxiphus Chistikov, 1983 

Suborder Gadilimorpha Steiner, 1992 
Family Pulsellidae Scarabino in Boss, 1982 

Genus Pulsellum Stoliczka, 1868 
Genus Annulipulsellum Scarabino, 1986 
Genus Striopulsellum gen. nov. 

Source: MNHN. Paris 
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Family Wemersoniellidae Scarabino, 1986 
Genus Wemersoniella Scarabino, 1986 
Genus Chistikovia gen. nov. 

Family Gadilidae Stoliczka, 1868 
Subfamily Siphonodentaliinae Simroth, 1894 

Genus Siphonodentalium M. Sars, 1859 
Genus Sagamicadulus Sakurai & Shimazu, 1963 
Genus Slriocadulus Emerson, 1962 
Genus Polyschides Pilsbry & Sharp, 1898 

Genus Dischides Jeffreys, 1867 

Subfamily Gadilinae Stoliczka, 1868 
Genus Cadulus Philippi, 1844 
Genus Bathycadulus gen. nov. 
Genus Gadila Gray, 1847 = Platyschides Flenderson, 1920 

Families incertae sedis 
Genus Megaentalina Habe, 1963 
Genus Compressidens Pilsbry & Sharp, 1897 

In the present study, 400 species-level taxa, including synonyms, are listed or discussed: they 
represent 237 valid species (141 Dentaliida and 96 Gadilida), of which 139 (81 Dentaliida and 
58 Gadilida) have been taken during the different expeditions here reported on. Forty-two are 
described as new (16 Dentaliida and 26 Gadilida), and three new genera are erected in the Order 
Gadilida. Of the other 97 species (65 Dentaliida and 32 Gadilida) cited from the Indo-Pacific in the 
literature, I have examined the type material of many in their respective repositories. 

Order Dentaliida Da Costa, 1776 

Family Dentaliidae Gray, 1847 

Genus Dentalium Linne, 1758 

Type species (SD by Montfort. 1810): D. elephantinum Linne, 1758. 

Synonym: Lentigodentalium Habe, 1963. Type species (OD): Dentalium variabile Deshayes, 1825. 

Diagnosis. — Shell medium to large, generally well curved and strong, usually polished. White 
to yellow, orange, red, or green. Longitudinally sculptured by 8 to 12 primary ribs of varying 
strength, simple or channeled. Secondary ribs variable in number, smooth or sculptured. Intercostal 
spaces concave or convex, smooth or sculptured by longitudinal or transversal striae, or both. Apex 
generally with a flat V-shaped notch on the ventral side. Apical callous, lumen circular and pipe are 
common. Transversal section polygonal at the apex, usually circular at the mouth. 

Radula rachidian very regular, well curved in section, anterior margin smooth or granulous; 
lateral solid with primary cusp sharp and secundary shorts; marginal short and slightly sinusoi¬ 
dal. 

Distribution. — Cretaceous-Recent, worldwide; temperate to tropical; sublittoral-shelf-bathyal. 

Source: 
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Dentalium elephantinum Linne, 1758 

Figs 5, 16 a 

Dentalium elephantinum Linne, 1758: 785. 

Synonyms: 

Dentalium arcuatum Gmelin, 1791: 3738 (after Gualtieri, 1757: pi. 10, figs G, I). 
Dentalium viridis Perry, 1811: pi. 52, fig. 3. 

Other references: 

Dentalium elephantinum - Martini, 1769: 31, pi. 1, fig. 5a (first illustration of a live specimen). — Lister, 1770: pi. 547, 
fig. 1 {pars). Gmelin, 1791: 3736. — Lamarck, 1801: 326. — Deshayes. 1825: 347, pi. 3, fig. 7. — Sowerby, 1860: 102. 
pi. 223 (Dentalium 1), fig. 4; 1873: pi. 1. fig. 5. — Pilsbry & Sharp. 1897: 1, pi. 1, figs 1-7. — Boissevain, 1906: 7, pi. 1, fig. 
1. - Oostingh. 1925: 228. — Habe, 1962: 106. pi. 47. fig. 16; 1963: 253, pi. 37, fig. 3; 1964a: 6. pi. 1, fig. 3. - Emerson, 
1962: 468, pi. 77, figs la-c. Habe & Kosuge, 1964: I. — Springsteen & Leobrera, 1985: 286. pi. 82, fig. 1. Higo & 
Goto, 1993: 685. 

Type material. Syntypes, Uppsala University Zoological Museum (fide Wallin, 1992; not 
seen), and Linnean Society of London, no. 612 (fide Wheeler, 1993, not seen). 

Type locality. — D. elephantinum'. Amboina [Ambon], Indonesia. — D. arcuatum: unknown. 
— D. viridis: “South Seas”. 

Material examined. — Papua New Guinea. Manokwari, Coll. Staadt, 2 dd. — Port Dorey, 
Raffray coll., 4 dd (both mnhn). 
Indonesia. Moluccas, Coll. Jousseaume, 3 dd (mnhn). 
Philippines. Davao, Coll. Staadt, 2 dd. — Philippines, 1 dd (both mnhn). 
Northern Indian Ocean. India, Coll. Denis, 1 dd. — Malabar, 2 dd (both mnhn). 

Fig. 5. — Distribution of Dentalium elephantinum. 

Distribution. — The Philippines, Indonesia, New Guinea, Northern Indian Ocean (present 
paper), 5-40 m (Habe, 1964a). 
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Dentalium aprinum Linne, 1767 

Figs 6, 16 b 

Dentalium aprinum Linne, 1767: 1263. 

Synonyms: 

Dentalium striatulum Gmelin, 1791: 3738 (after Lister. 1770: pi. 574, fig. 1) (pars). 
Dentalium interstriatum Sowerby, 1860: 102, pi. 223 (Dentalium 1), fig. 7. 
Dentalium aprinum incolor Boissevain. 1906: 9, pi. 4, figs 3-6. 
Dentalium aprinum taiwanum Kuroda, 1941: 149. 

Other references: 

Dentalium aprinum - Lister, 1770: pi. 547, fig. 1 (pars). — Sowerby, 1860: 102, pi. 223 (Dentalium 1), figs 5-6; 1873: pi. 1, 
figs 2a-b. — Martens, 1880: 311. — Clessin. 1896: 12, pi. 3, figs 1-2. — Boissevain, 1906: 9, pi. I, fig. 3, pi. 4, fig. 2. 
Dautzenberg, 1929: 553. — Dawydoff, 1952: 144. — Habe, 1963: 253, pi. 37, fig. 6; 1977: 330. Habe & Kosuge, 1964: 
1; 1966: 117, figs 24-25. — Springsteen & Leobrera, 1985: 286, pi. 82, fig. 2. — Dharma, 1992: 79, fig. 14. — Higo & Goto, 

1993: 685. 
Dentalium aparinum (sic) — Cheriyan, 1968: 126. Saytamurti, 1956: 4, pi. I figs 2 a-b. 
Dentalium apricum (sic) - Paetel, 1873: 78. 
Dentalium aprinum taiwanum — Habe, 1962: 106. pi. 47, fig. 15. 
Dentalium interstriatum - Clessin, 1896: 13, pi. 3, fig. 8. — Pilsbry & Sharp, 1897: 4, pi. 1, fig. 15. 

Fig. 6. — Distribution of Dentalium aprinum. 

Type material. — D. aprinum: syntypes in the Linnean Society of London, no. 611 (not seen). 
Dentalium aprinum incolor, lectotype (here designated) zma 3.06.055 and paralectotypes zma 

3.06.066-007. — D. interstriatum: syntypes (3 dd) bmnh 1950.11.28.42-44. 

Type locality. — D. aprinum; Indian Ocean. — D. aprinum incolor: Indonesia, anchorage off 
Lirung, Silababu Island, “Siboga”, stn 133. — D. aprinum taiwanum: Taiwan, Takao. — D. 
interstriatum-. Philippines, Bohol Island. — D. striatulum; unknown. 

Material examined. — Type material of D. aprinum incolor and D. interstriatum. 
New Caledonia, musorstom 4: stn DW 150, 19°07'S, 163°22'E, 110 m, 1 lv, 20 dd. 

Papua New Guinea. New Britain, 3 dd (mnhn). 

Source: MNHN Paris 
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Indonesia, corindon: stn CH 206, 01°06'S, 117°45'E, 85 m, 1 dd. — Stn DR 216, 00°40' N 
117°51' E, 94 m, 26 dd. — Stn B 256, 01°56' S, 119° 174' E, 24 m, 3 dd. 
“Snellius" 1: Timor, 123 m, 1 dd (rmnii). 

Philippines. Philippines, no further data, 24 dd (mnhn). 

Distribution. — From Southern Japan, 5-40 m (Habe & Kosuge, 1964) through Taiwan, 
the Philippines and Sulu Sea, to Indonesia and Papua New Guinea. Now extended to New Caledonia, 
alive in 110 m. 

Dentaliuni octangulatum Donovan, 1804 

Figs 7, 16 c 

Dentalium octangulatum Donovan. 1804: pi. 162. 

Synonyms: 

Dentalium octogonum Lamarck, 1818: 344. 
Dentalium yokohamense Watson, 1879: 517; 1886: 11, pi. 2, fig. 1. 
Dentalium japonicum Dunker, 1882: 153, pi. 5, fig. 2. 

Other references: 

Dentalium octangulatum - Pilsbry & Sharp. 1898: 16, pi. 2. figs 16-18, 22. Boissevain, 1906: 17, pi. 1, fig. 8, pi. 4. 
fig. 8-9. Dautzenberc & Fischer, 1906: 209. Tokunaga. 1907: 10. — Winckworth, 1927: 167, pi. 14, fig. 4. — Kuroda 
& Kikuchi, 1933: 7. Nomura, 1938: 155. — Dawydoff, 1952: 144. Saytamurti, 1956: 126. — Ahmed, 1975: 29. 
fig. 32. — Habf., 1977: 330. Springsteen & Leobrera. 1985: 286, pi. 82. fig. 3. — Qi & Ma, 1989: 112, fig. 2. — Ieyama, 
1993: 245, figs 1-3. 
Dentalium (Paradentalium) octangulatum - Habe. 1963: 254, pi. 37, figs 1-2; 1971: 486 (Japanese text), 305 (English text), 
pi. 65, figs 10-11. — Habe & Kosuge, 1964: 1. — Kira, 1955: 80. pi. 40, fig. 8. — Higo & Goto, 1993: 685. 
Dentalium (Dentalium) octangulatum - Hirase, 1931: 133, figs 1-4. — Ludbrook. 1954: 96. fig. 1. Kira, 1962: 116, pi. 41. 
fig. 8. 
Dentalium octogonum - Deshayes. 1825: 352. pi. 16, figs 5-6. — Delessert. 1841: pi. 1, figs 1-la-b. — Chenu, 1843: 4, 
pi. 1, figs 21-23. — Reeve, 1842b: 130. pi. 130, fig. 8. Sowerby, 1860: 102, pi. 223, fig. 9; 1873: pi. 2, fig. 12. — Martens. 
1874: 102. — Lischke, 1874: 75, pi. 5, figs 1-3. — Smith. 1875: 25. — Brazier. 1877: 55. Angas, 1878: 868. — Dunker, 
1882: 153. Pilsbry. 1895: 116. Clessin, 1896: 10. pi. 1, fig. 6. — Hall & Standen, 1907: 65. 
Dentalium octogonum - Stearns. 1891: 13. 
Dentalium (Paradentalium) octangulum - Fukuda, 1992: 81, fig. 421. 

Fig. 7. Distribution of Dentalium octangulatum. 
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Type material. — D. octangulatum: neotype, designated by Ludbrook (1954), bmnh 

1952.2.23.1. — D. octogonum: syntypes (2 dd) mnhn (one of which figured by Delessert, 1841). — 

D. yokohamense: syntypes (3 dd) bmnh 1887.2.9.45-47. — D. japonicum: holotype zmb 101995 (fide 

Kilias, 1995). 

Type locality. D. octangulatum: Ludbrook (1954) designated Japan as type locality, while 
Donovan’s original was China Seas. — D. octogonum: "Mers de la Chine”. — D. yokohamense: 
Japan, Yokohama, “Challenger”, stn 233, 34°39' N, 135°14' E, 8 fms [15 m], — D. japonicum: Japan. 

Material examined. — The type material of D. octangulatum, D. octogonum and D. 
yokohamense. 
Japan. No further data, Coll. Jousseaume, 2 dd (mnhn). 

China. No further data, 6 dd (mnhn). 

Northern Indian Ocean. Karikal, Bay of Bengal, 4 dd (mnhn). — Persian Gulf, Dubay’ah, S. Pras 
coll., 20 dd (mnhn). — Jebel Dana and Abu Dhabi, 10 dd (bmnh). — Oman, Salalah, shore, 32 dd 
(bmnh). 

Distribution. — Japan, China Seas, Philippines, Northern Indian Ocean, Persian Gulf, shells 
in 0-100 m (Habe & Kosuge, 1964). 

Dentalium variabile Deshayes, 1825 

Figs 8, 16 d-e 

Dentalium variabile Deshayes, 1825: 352, pi. 2, fig. 30. 

Synonyms: 

Dentalium multistriatum Deshayes, 1825: 358, pi. 4, fig. 11 (Syn. nov.). 
Dentalium belcheri Sowerby, 1860: 101, pi. 24 (Dentalium 2), figs 28-29 (Syn. nov.). 

Other references: 

Dentalium variabile - Sowerby, 1860: 101, pi. 224 (Dentalium 2), fig. 30; 1873: pi. 4, fig. 26. Martens 1887: 200. - 
Boissevain, 1906: 36. pi. 1, fig. 17. — Clessin, 1896: 14. pi. 4, fig. 1. — Pilsbry & Sharp, 1897: 60, pi. 14, figs 26-28. 
Lentigodentalium variabile - Habe, 1977: 332. — Habe el a!.. 1986: 24. — Chistikov, 1979b: 112. Higo & Goto, 1993: 
686. 
Dentalium (Lentigodentalium) variabile - Habe, 1963: 258, figs 53-54. — Habe & Kosuge, 1964: 2. 
Dentalium belcheri - Sowerby, 1873: pi. 1, figs la-b. Pilsbry & Sharp, 1897: 60, pi. 14, figs 29-30. — Boissevain, 1906: 
35, pi. 1, fig. 18. — Smith, 1906b: 58. 

Source: 
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Type material. — D. variabile: lectotype (here designated) (L 22.5, W 2.4, w 1.4) from 
164 syntypes (mnhn). — D. multistriatum: lectotype (here designated) (L 18.8, W 2, w 1) from 14 syn- 
types (mnhn). — D. belcheri: lectotype (here designated) the largest (25 mm) of the 3 syntypes bmnh. 

Type locality. D. variabile-. “could be from India”. — D. multistriatum: “presumably from 
India” (Deshayes 1825). — D. belcheri: East Indian Archipelago [= Indonesia], 

Material examined. — The type material. 
Chesterfield Islands, chalcal 1: stn DC 40, 20°32'S, 158°5T E, 65 m, 1 dd. 
New Caledonia, lagon: stn 7, 22°24' S, 166°20' E, 14 m, 7 dd. — Stn 8, 22°23' S, 166°18' E, 15 m, 
1 dd. — Stn 21, 22°23' S, 166°23' E, 10 m, 1 dd. — Stn 50, 22°17' S, 166°12' E. 12 m, 1 lv, 2 dd. — 
Stn 64, 22°28' S, 166°25' E, 15 m, 2 lv. — Stn 98, 22°36' S, 166°32' E, 15 m, 1 lv. — Stn 162, 22°13' S, 
166°09' E, 10 m, 4 lv. — Stn 212, 21°56' S, 165°53' E, 10 m, 2 lv, 1 dd. — Stn 214, 21°55'S, 165°48'E, 
12 m, 4 dd. — Stn 293, 22°42' S, 166°41' E, 20 m, 1 lv. — Stn 867, 20°39' S, 165°01' E, 25 m, 1 dd. 
Philippines. No further data, 11 dd. — ibid.. Coll. Jousseaume, 73 dd, (all mnhn). 

West Indian Ocean, md 32 Reunion: stn DC 85, 21°00' S, 55°15' E, 58-70 m, 60 dd. — Stn DC 86, 
20°59' S, 55° 15' E, 75-90 m, 7 dd. 

Distribution. — Japan, China Seas, the Philippines, Indonesia and India (?), now extended 
to New Caledonia and Reunion Island, alive in 10-75 m (present paper). 

Dentalium strigatum Gould, 1859 

Figs 9, 16 f 

Dentalium strigatum Gould. 1859: 166. 

Synonym: 

Dentalium agulhasense Plate. 1908a: 349, pi. 30, figs 21-23 (Syn. nov.). 

Other references: 

Dentalium strigatum - Smith, 1903: 393. Bartsch, 1915: 180, pi. 44, fig. 5. — Tomlin, 1931: 337. — Jaeckel, 1932: 303. 
— Barnard. 1963b: 345; 1974: 742. — Johnson. 1964: 153. 

Source: 
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Type material. — D. strigatum: lectotype (designated by Johnson, 1964) usnm 159, 
paralectotypes mcz 169382. — D. agulhasense: lectotype, designated by Kilias (1995), zmb 61087a. 

Type locality. — D. strigatum: False Bay, Cape of Good Hope, 20-80 m. — D. agulhasense: 
South Africa, off Cape Agulhas, “Valdivia”, stn 95, 34°51' S, 19°38' E, 80 m. 

Material examined. — The type material of D. strigatum. 
West Indian Ocean, md 32 Reunion: stn CP 172, 20°52' S, 55°38' E, 105-120 m, 1 dd. 
“Meiring Naude": stn SM 180, 33°29' S, 27°21' E, 80 m, 2 dd (sam). 

Distribution. — South Africa, Mozambique Channel (Barnard, 1963b); now extended to 
Reunion Island; shells in 80-120 m. 

Denta'.ium bisexangulatum Sowerby, 1860 

Figs 10, 16 j 

Detualium bisexangulatum Sowerby, I860: 102, pi. 223 (Dentalium 1), fig. 8. 

Other references: 

Dentalium bisexangulatum - Sowerby, 1873: pi. 3, fig. 15. — Brazier, 1877: 57. — Cooke, 1885: 273. — Pilsbry & Sharp, 
1897: 15, pi. 2, fig. 25. — Boissevain, 1906: 22, pi. 1, fig. 7. 
Dentalium (Dentalium) bisexangulatum - Ludbrook, 1954: 92. — Higo & Goto, 1993: 685. 
D. (P.) bisexangulatum - Habe & Kosuge, 1964: 2. 

Fig. 10. — Distribution of Dentalium bisexangulatum. 

Type material. — 3 syntypes dd, bmnh no reg. no. 

Type locality. — Java. 

Material examined. — The type material. 

Indonesia. Java, Coll. Jousseaume, 1 dd (mnhn). 

Philippines. Philippines, Coll. Jousseaume, 1 dd (mnhn). 

Japan. Booshu, Coll. Denis, 1945, 2 dd (mnhn). 

Source: 



SCAPHOPODA OF THE TROPICAL INDO-PACIFIC 203 

Northwestern Indian Ocean. Persian Gulf, shore of Iran, 26°35' N, 54°00' E, 35 m, 2 dd, “Calypso" 
1954 (mnhn). 

West Indian Ocean. Madagascar, Tulear, N of jetty, shore, 10 dd. — Tulear, Grand Recif, 1 m, 4 dd, 
R. v. Cosel coll. 1986. — Zanzibar, Coll. Cloue, 1850, 5 dd (mnhn). 

Distribution. — Japan, Singapore, Java, Torres Strait, Gulf of Suez, Mozambique (14-55 m) 
(Ludbrook, 1954); Philippines, Persian Gulf, Zanzibar (present paper). No data about living depth 
range. 

Dentalium javanum Sowerby, 1860 

Figs 11, 16 i 

Dentalium javanum Sowerby, 1860: 102, pi. 223 (Dentalium 1), fig. 12. 

Other references: 

Dentalium javanum - Sowerby, 1873: pi. 3, fig. 14. — Smith, 1884: 77. — Pilsbry & Sharp, 1897: 4, pi. 4, fig. 49. — Melvill  

& Standen, 1899: 181. — Boissevain, 1906: 18, pi. 1, fig. 6; pi. 4, fig. 7, textfig. 13. — Habe, 1977: 331." 
Dentalium (Paradentalium) javanum - Habe, 1963: 254, pi, 37, figs 7-8; 1964a: 9, pi. 1, figs 7-8. 
Dentalium (Paradentalium) javanicum — Higo & Goto, 1993: 685. 

Type material. — Not found in bmnh. 

Type locality. — Java, Malacca. 

Material examined. — Indonesia. “Java, Malacca”, Coll. Wright 1869, 2 dd. — Java, Coll. 
Jousseaume, 1 dd (both mnhn). 

Distribution. — Taiwan, Philippines, Indonesia, New Guinea, North Australia, India, 5- 
50 m (Habe, 1964b). 
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Dentalium reevei Fischer, 1871 

Figs 12, 16 g-h 

Dentalium reevei Fischer (ex Deshayes, MS), 1871: 212. 

Synonyms: 

Dentalium aratorum Cooke. 1885: 273. 
Dentalium lineolatum Cooke. 1885: 274. 
Dentalium clavus Cooke, 1885: 275. 
Dentalium laugieri Jousseaume, 1894: 103. 
Dentalium macandrewi Boissevain, 1906: 25, pi. 5, figs 25-34. 

Other references: 

Dentalium reevei - Boissevain, 1906: 27. — Moazzo, 1939: 221. 
Dentalium (Dentalium) reevei - Ludbrook. 1954: 98. 
Dentalium aratorum - Pilsbry & Sharp, 1897: 10. - Boissevain, 1906: 27, pi. 5. figs 31-34. — Franc, 1956: 49. 
Dentalium lineolatum - Pilsbry & Sharp, 1897: 11. — Boissevain, 1906: 26, pi. 5, figs 25-27. — Lamy, 1910: 334; 1938: 88. 
— Dautzenberg, 1929: 554. 
Dentalium laugieri - Pilsbry & Sharp, 1897: 12. Boissevain, 1906: 25. 
Dentalium clavus - Boissevain. 1906: 27. pi. 5, figs 28-30. 

Fig. 12. Distribution of Dentalium reevei. 

Type material. — D. reevei: lectotype (here designated), the only remaining syntype, mnhn. 
— D. laugieri; 10 syntypes dd mnhn. — D. macandrewi: lectotype (here designated), the specimen 
figured in Boissevain, 1906, pi. 5, fig. 29 (zma). — D. aratorum, D. lineolatum and D. clavus; not 
located. 

Type locality. D. reevei. Suez. — D. aratorum, D. lineolatum and D. clavus: Gulf of Suez. 
— D. laugieri. Aden, Suez. — D. macandrewi Gulf of Suez. 

Material examined. — The type material listed. 
Northwestern Indian Ocean. Red Sea: Saudi Arabia, 24°12' N, 37°55' E, Marioni coll., 2 dd. Port 
Sudan, harbour, 1 m, Reid coll., 9 Iv, 1 dd (both bmnh). — Souakin, Sudan, 1 dd. — Aden, 2 dd 
(both Coll. Jousseaume, mnhn). 
West Indian Ocean, benthedi: stn S 18, 12°45' S, 45°16' E, 15 m, 1 lv, 6 dd. Stn S 23, 12°46' S, 



SCAPHOPODA OF THE TROPICAL INDO-PACIFIC 205 

45° 15' E, 6 m, 1 lv, 1 dd. — Stn S 32, 12°45'S, 45° 18' E, 15-20 m, 1 dd. — Stn S 36, 12°52'S, 
45° 16' E, 30 m, 2 dd. 
Shimoni, Kenya, 2 lv, 5 dd. — 1 mile E Nyango, W Zanzibar, 18 fms [33 m], 1 dd (both bmnh). 

Kiloa, Zanzibar, 3 dd. — Tulear, Madagascar, 2 dd. — Tulear, S beach, Thomassin coll., 1 dd (all 
mnhn). — Nosy Be Island, NW Madagascar, 5 m, 2 lv, Plante coll. (bmnh). 

Distribution. — Red Sea and the Gulf of Aden; now extended to East Africa and 
Madagascar, alive in 6-32 m. 

Remarks. — Although Boissevain (1906) introduced the name D. macandrewi as a nomen 
novum for D. aratorum, D. lineolatum and D. clavus, none of the Cooke’s names is preoccupied. D. 
macandrewi is to be treated as a nominally different species, with its own type material. D. reevei is 
extremely variable in shape (W/w ratio 3.5-1.5) and colour (white to green). The ribs can be simple 
to deeply channeled longitudinally, smooth to slightly sculptured transversally. The apex is also 
variable in width, probably due to reabsorption. 

Dentalium oryx Boissevain, 1906 

Figs 13, 16 k, 71 d 

Demalium oryx Boissevain, 1906: 20, pi. 6, fig. 24. 

Synonym: 

Dentalium paucicontortum Boissevain, 1906: 28, pi. 6, figs 25-28 (Syn. now). 

Other references: 

Entalinopsis (Entalinospsis) oryx — Habe & Kosuge, 1964: 9. 
Dentalium (Paradentalium) paucicontortum — Habe, 1963: 255. 

Type material. — D. oryx: lectotype (here designated) zma 3.06.014, paralectotypes zma 

3.06.015. — D. paucicontortum: lectotype (here designated) zma 3.06.022, paralectotypes zma 

3.06.023.024. 

Type locality. — D. oryx: "Siboga”, stn 302, 10°28' S. 123°29' E, 216 m, South of Sunda 
Island. — D. paucicontortum: Indonesia, Sulu Archipelago, "Siboga”, stn 95, 05°44' N, 119°40'E, 
522 m. 

Material examined. — Chesterfield Islands, musorstom 5: stn DW 306. 22°08' S, 159°21' E, 
375-415 m, 1 lv, 1 dd. — Stn DW 340, 19°49' S, 158°41' E, 675-680 m, 1 dd. —Stn DW 341, 19°46' S, 
158°43' E, 620-630 m, 1 lv, 1 dd. — Stn DW 357, 19°37' S, 158°46' E, 630 m, 6 dd. — Stn DW 358, 
19°39' S, 158°47' E, 680-700 m, 1 dd. — Stn DC 361, 19°53' S, 158°38' E, 400 m, 1 dd. — Stn DC 
362, 19°53' S, 158°40' E, 410 m, 1 lv. Stn DC 381, 19°38' S, 158°47' E, 620 m, 1 dd. — Stn DC 

382, 19°37'S. 158°43'E, 580 m, 1 dd. 
New Caledonia. “Vauban” 1978-79: stn 40, 22°30' S, 166°24' E, 250-350 m, 28 dd. 
biocal: stn DW 36, 23°09' S, 167°11' E, 650-680 m, 1 dd. — Stn DW 44, 22°47' S, 167° 14' E, 440-450 
m, 4 dd. — Stn DW 66, 24°55' S, 168°22' E, 505-515 m, 3 lv, 4 dd. — Stn DW 70, 23°25' S, 167°53' E, 

965 m, 1 lv. 
musorstom 4: stn DW 226, 22°47' S, 167°22' E, 390 m. 1 dd. 
chalcal 2: stn DW 72, 24°55' S, 168°22' E, 527 m, 2 lv. 
lagon: stn 993. 20° 15' S, 163°53' E, 375-400 m, 2 dd. 
Passe de Boulari. 400 m, B. Richer/ORSTOM coll., 6 dd. 

Loyalty Islands, musorstom 6: stn DW 397, 20°47'S, 167°05'E, 380 m, 1 dd. — Stn DW 398, 
20°47' S, 167°06' E, 370 m. 1 dd. — Stn DW 416, 20°42' S, 167°00' E, 343 m, 1 dd. — Stn DW 418, 
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20°42' S, 167°03' E, 283 m, 1 dd. — Stn DW 425, 20°24' S, 166°25' E, 594 m, 3 dd. — Stn DW 439, 
20°46' S, 167° 17' E, 288 m, 3 dd. — Stn DW 440, 20°49' S, 167°17' E, 288 m, 2 dd. — Stn DW 451, 
20°59' S, 167°25' E, 330 m, 3 dd. — Stn DW 452, 21°00' S, 167°25' E, 300 m, 1 dd. — Stn DW 481, 
21°22' S, 167°50' E, 300 m, 3 dd. — Stn DW 485, 21°23' S, 167°59' E, 350 m, 2 dd. — Stn DW 487, 
21°23' S, 167°46' E, 500 m, 2 dd. — Stn DW 488, 20°49' S, 167°06' E, 800 m, 1 lv, 1 dd. 

Indonesia, corindon: stn B 248, 00°54' S, 119°29' E, 170 m, 3 dd. 
“Snellius" II: stn 4.166, 06°26' S, 120°27' E, 300 m, 5 dd. 
Philippines, musorstom 3: stn DR 126, 11°49'N, 121°22' E, 266 m, 1 dd. 
West Indian Ocean, benthedi: stn DR 08, 11°29'S, 47°18'E, 250 m, 3 lv, 2 dd. — Stn DS 10, 
11°29' S, 47° 18' E, 440 m, 1 dd. — Stn F 49, 12°55' S, 44°59' E, 300-450 m, 1 lv. — Stn DR 34, 
12°54' S, 45° 16' E, 500 m, 1 lv. — Stn 37, 12°54’S, 45°16' E, 520-830 m, 1 dd. — Stn DS 64, 12°41' S, 
44°57' E, 770-860 m, 3 lv. — Stn DR 104, 11°26' S, 47°22' E, 330-530 m, 2 lv, 1 dd. — Stn DS 120, 

11°30' S, 47°25' E, 335-390 m, 2 dd. 
md 32 Reunion: stn DR 62, 21°09' S, 55°12' E, 630-710 m, 46 dd. 

Fig. 13. — Distribution of Denialium oryx. 

Distribution. — Indonesia; now extended to the Philippines, New Caledonia, and SW Indian 

Ocean; alive in 216-965 m. 

Dentalium leucoryx Boissevain, 1906 

Figs 14, 16 1 

Denialium leucoryx Boissevain, 1906: 20, pi. 6, fig. 23. 

Synonym: 

Denialium sinuosum Boissevain, 1906: 28, pi. 6, fig. 22 (Syn. nov.). 

Other references: 

Denialium leucoryx - Habe & Kosuge, 1964: 2. 
Denialium sinuosum - Habe & Kosuge, 1964: 2. — Qi & Ma, 1989: 112, fig. 1. 
Paradenlalium sinuosum - Chistikov, 1979b: 109. 

Type material. — D. leucoryx: lectotype (here designated) zma 3.06.016, paralectotypes zma 

3.06.017. — D. sinuosum: lectotype (here designated) zma 3.06.021, paralectotypes zma 3.06.018-020. 

Source: MNHN , Paris 
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Type locality. — D. leucoryx: Indonesia, off Sunda Island, “Siboga”, stn 285, 08°39' S, 
127°04'E, 34 m. — D. sinuosum: Indonesia, Timor Sea, “Siboga”, stn 294, 10°12'S, 124°27'E, 
73 m. 

Material examined. — The type material. 
Indonesia, corindon: stn B 207, 00°15' S, 117°52' E, 150 m, 8 dd. — Stn CH 208, 00°15' S, 117°52' E, 
150 m, 1 lv. — Stn CH 214, 00°31'N, 117°50 E, 595 m, 2 dd. — Stn B 251, 00°54'S, 119°30'E, 
65 m, 2 dd. 
“Snellius” I: stn 123, 10°29' S, 126°44' E, 250 m, 1 dd. 
“Snellius” II: stn 4.045, 05°57'S, 123°49' E, 250-300 m, 3 dd. — Stn 4.131, 08°18'S, 118°18'E, 
600-800 m, 1 dd. 

Distribution. South China Seas to Indonesia, alive in 150-157 m. shells from 34 m 
(Boissevain, 1906) to 800 m (present paper; possibly washed down). 

Dentalium pluricostatum Boissevain, 1906 

Figs 15, 16 m, 28 k 

Dentalium pluricostatum Boissevain, 1906: 30, pi. 6, figs 6-7. 

Other reference: 

D. pleuricostatum (sic) - Habe & Kosuge. 1964: 2. 

Type material. Lectotype (here designated) zma 3.06.027, paralectotypes zma 3.06.025- 

026. 

Type locality. — Indonesia, Buton Strait, “Siboga”, stn 204, 04l,20' S, 122°58' E, 75-94 m. 

Material examined. — The type material. 
New Caledonia, lagon: stn 69, 22°23' S, 166°32' E, 13 m, 4 lv, 8 dd. — Stn 131, 22°28' S, 166°50' E, 
38 m, 1 lv, 2 dd. — Stn 133, 22°24' S, 166°52' E, 59-62 m, 1 dd. — Stn 146, 22°24' S, 166°55' E. 40- 

Source: 
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52 m, 2 lv, 3 dd. — Stn 147, 22°26' S, 166°54' E, 50-60 m, 5 dd. — Stn 149, 22°29' S, 166°51' E, 
48 m, 2 lv, 4 dd. — Stn 234, 22°33' S, 166°51' E, 56 m, 6 lv, 12 dd. — Stn 234bis, 22°33' S, 166°51' E, 
60 m, 2 dd. — Stn 235, 22°31' S, 166°52' E, 70 m, 1 lv, 3 dd. — Stn 236, 22°29' S, 166°54' E, 67 m, 
2 lv, 3 dd. — Stn 237, 22°27'S, 166°55'E, 62 m, 1 dd. — Stn 238, 22°26'S, 166°56' E, 50 m, 
1 lv. — Stn 240, 22°23' S, 166°59' E, 42 m, 2 dd. — Stn 245, 22°27' S, 166°58' E, 62 m, 3 lv, 5 dd. 
— Stn 257, 22°22' S, 166°20' E, 9 m, 1 lv. — Stn 301, 22°35' S, 166°52' E, 46 m, 1 lv. — Stn 317, 
22°33' S, 166°53' E, 66 m, 1 lv, 2 dd. — Stn 318, 22°34' S, 166°55' E, 71 m, 1 lv, 3 dd. — Stn 319, 
22°32' S, 166°57' E, 75 m, 3 lv, 3 dd. — Stn 320, 22°32' S, 166°54' E, 70 m, 1 lv, 2 dd. — Stn 321, 
22°30' S, 166°56' E, 70 m, 1 lv. — Stn 322, 22°30' S, 166°58' E, 71 m, 1 lv, 20 dd. — Stn 323, 22°29' S, 
166°59'E, 80 m, 1 dd. — Stn 325, 22°27'S, 167°01' E, 75 m, 4 lv, 2 dd. — Stn 326, 22°26'S, 
167°02' E, 67 m, 4 lv, 18 dd. — Stn 328, 22°27' S, 167°03' E, 72 m, 3 lv, 2 dd. — Stn 329, 22°29' S, 
167°02' E, 80 m, 7 lv, 4 dd. — Stn 330, 22°31' S, 167°00' E, 82 m, 1 lv, 3 dd. - Stn 331, 22°33' S, 
166°59' E, 79 m, 3 lv, 3 dd. — Stn 332, 22°34' S, 166°57' E, 80 m, 3 lv, 1 dd. — Stn 333, 22°37' S, 
166°56' E. 71 m, 7 lv. — Stn 350, 22°39' S, 166°57' E, 67 m, 4 lv, 6 dd. — Stn 352, 22°35' S, 166°60' E, 
82 m, 3 lv, 7 dd. — Stn 354, 22°32' S, 167°02' E, 78 m, 7 lv, 3 dd. — Stn 355, 22°30' S, 167°04' E, 
82 m, 5 lv, 1 dd. — Stn 356, 22°29' S, 167°05' E, 78 m, 4 lv, 3 dd. — Stn 357, 22°30' S, 167°07' E, 
77 m, 3 lv, 5 dd. — Stn 359, 22°33' S, 167°04' E, 74 m, 3 lv. — Stn 361, 22°36' S, 167°02' E, 78 m, 
I lv. — Stn 362, 22°38'S, 167°00'E, 83 m, 1 dd. — Stn 376, 22°34'S, 167°06'E, 75-76 m, 1 lv, 
II dd. — Stn 386, 22°37' S, 167°09' E, 128 m, 1 lv. — Stn 429, 22°40' S, 167° 15' E, 95 m, 6 lv. - 
Stn 537, 19°07' S, 163°22' E, 200 m, 3 dd. — Stn 538, 19°07' S, 163°21' E, 195 m, 1 lv, 7 dd. — Stn 
539, 19°05' S, 163°17' E, 240 m, 2 lv, 2 dd. — Stn 603, 22°16' S, 167°05' E, 78-80 m, 1 lv, 6 dd. 
Stn 604, 22° 14' S, 167°04' E, 80 m, 10 lv, 10 dd. — Stn 605, 22°15' S, 167°02' E. 65-70 m, 4 lv. - 
Stn 606, 22° 13' S, 167°01' E, 46-48 m, 1 lv. — Stn 611, 22°09' S, 166°59' E, 56-57 m, 1 dd. — Stn 615, 
22°07' S, 166°57' E, 56-60 m, 3 lv. — Stn 618, 22°05' S, 166°56' E, 53-58 m, 1 dd. — Stn 619, 22°03' S, 
166°54' E, 27-42 m, 1 lv. — Stn 622, 22°02' S, 166°53' E, 67 m, 3 lv, 5 dd. — Stn 628, 22°00' S, 
166°49' E, 55-56 m, 1 lv, 1 dd. — Stn 630, 21°59' S, 166°46' E, 60-68 m, 2 lv, 1 dd. — Stn 638, 
21°56' S, 166°40' E, 56-58 m, 2 lv. — Stn 643, 21°53' S, 166°40' E, 56-66 m, 3 lv, 8 dd. — Stn 646, 
21°52' S. 166°38' E, 66-70 m, 5 lv, 4 dd. — Stn 647, 21°54' S, 166°37' E, 50-52 m. 3 lv, 3 dd. — Stn 
648, 21°53' S, 166°35' E, 22-25 m, 1 dd. — Stn 649, 21°51' S, 166°37' E, 64-65 m, 3 lv, 7 dd. — Stn 
652, 21°50' S, 166°35' E, 55-62 m. 6 dd. — Stn 655, 2P48' S, 166°31' E, 35-40 m, 2 lv. — Stn 656, 
21°49' S, 166°33' E, 30-40 m, 1 lv. — Stn 660, 21°47' S, 166°33' E, 48-52 m, 1 dd. — Stn 665, 21°45' S, 
166°28' E, 40-42 m, 1 lv, 1 dd. — Stn 674, 21°38' S, 166°23' E, 48 m, 1 dd. — Stn 692, 21°32' S, 
166° 12' E, 44-48 m, 1 dd. — Stn 694, 21°32'S, 166° 10' E, 45-47 m, 2 lv. — Stn 695, 21°31'S, 
166°11' E, 54-55 m, 1 lv, 1 dd. — Stn 699, 21°31' S, 166°08' E, 50-52 m, 1 dd. — Stn 712, 21°25' S, 
166°00' E, 47-49 m, 2 lv. — Stn 728, 21°2E S, 165°52' E, 43-47 m, 2 lv, 2 dd. — Stn 737, 22°08' S, 
166°59'E, 49-50 m, 1 lv. — Stn 738, 22°10'S, 167°00' E, 59-61 m, 1 lv. — Stn 749, 21°18'S, 
165° 18' E, 49 m, 1 dd. — Stn 768, 21°14' S, 165°39' E, 28 m, 1 dd. — Stn 785, 21°08' S, 165°33' E, 
37 m, 1 dd. — Stn 791, 21°07' S, 165°31' E, 33 m, 1 dd. — Stn 809, 20°56' S, 165°28' E, 34 m, 1 dd. 
— Stn 813, 22°51' S, 165°25' E, 47 m, 1 lv. — Stn 814, 21°56' S, 165°26' E, 38-50 m, 1 lv, 1 dd. - 
Stn 815, 21°54' S, 165°27' E, 32 m, 2 lv. — Stn 821, 20°52' S, 165°23' E, 32 m, 1 dd. — Stn 827, 
20°52' S, 165°18' E, 53 m, 1 dd. — Stn 831, 20°50' S, 165°18' E, 73 m, 1 dd. — Stn 832, 20°51' S, 
165°13' E, 32 m, 1 lv. — Stn 833, 20°50' S, 165°18' E. 52-70 m, 2 lv, 2 dd. — Stn 834, 20°48' S, 
165° 16' E, 58 m, 1 dd. — Stn 878, 20°32' S, 164°48' E, 54 m, 2 dd. — Stn 901, 20°13' S, 164°22' E, 
22-40 m, 1 lv. 
musorstom 4: stn DW 149, 19°08'S, 163°23' E, 155 m, 3 lv, 70 dd. — Stn DW 150, 19°07'S, 
163°23' E, 110 m, 6 lv, 18 dd. — Stn DW 151, 19°07' S, 163°22' E, 200 m, 1 lv, 10 dd. — Stn DW 
186, 19°07' S, 163°30' E, 190 m, 1 dd. — Stn DW 203, 22°36' S, 167°05' E, 105-110 m, 1 lv. — Stn 
DW 232, 22°29' S, 167°05' E, 77 m, 1 lv. 
Loyalty Islands, musorstom 6: stn DW 441, 20°54' S, 167°17' E, 80 m, 1 dd. — Stn DW 442, 20°54' S, 
167° 17' E, 200 m, 1 lv, 10 dd. 
Philippines, musorstom 2: stn DG 32, 13°40'N, 120°54' E, 192-220 m, 1 dd. 
musorstom 3: stn DR 140, 11°43' N, 122°34' E, 93-99 m, 14 dd. 

Source: MNHN , Paris 
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West Indian Ocean, benthedi: stn DR 38, 12°55' S. 45°16' E, 200-500 m, 1 dd. - Stn F 49, 12°55' S, 
44°57' E, 300-450 m, 1 dd. 

Distribution. — The Philippines and Indonesia, now extended to New Caledonia and NW 
Madagascar; living from 9 to 240 m, shells down to 500 m (present paper). 

Dentalium caledonicum sp. nov. 

Figs 17, 28 a, 71 c 

Type material. — Holotype and 2 paratypes. mnhn. 

Type locality. New Caledonia, Northern Norfolk Ridge, chalcal 2, stn DW 74, 
24°40'S, 168°38'E, 650 m. 

Material examined. — New Caledonia, chalcal 2: stn DW 73, 24°40' S, 168°38' E, 573 m. 

1 lv (paratype). — Stn DW 74, 24°40' S, 168°38' E, 650 m, 1 lv (holotype). — Stn DW 75, 24°39' S, 
168°40' E, 600 m, 1 lv (paratype). 

Distribution. — SE New Caledonia, alive in 573-650 m. 

Description. — Shell to 30 mm long, nearly straight, shiny 
white, solid, 15 primary ribs with rounded edges. Secondary 
ribs present on the dorsal side or with only vestigal undula¬ 
tions reaching the fragile, circular oral aperture. Apex simple, 
truncate, with a shallow V-shaped notch in the ventral side. 

Lumen circular, suboval at the end of a short projecting pipe 
fissured on dorsal side. 

Measurements: holotype L 26.4, W 3.5, w 2.1, arc 0.8; 
paratypes L 30.1, W 3.4, w 2.2, arc 0.5; L 27.5. W 3.5, w 2.1, 
arc 0.6. W/w ratio 1.54-1.67. 

Etymology. — From New Caledonia. 



Fig. 16. - a, Dentalium elephantinum, shell (72 mm) and oral section, India (mnhn). b. Dentalium aprinum, shell (75 mm), 
apex, apical and oral sections, detail of the sculpture. Papua New Guinea (mnhn). - c, Dentalium octangulatum, shell 
(40 mm), apex, apical and oral sections. — d, Dentalium variabile, lectotype (22.5 mm), apex and apical section, detail 
of the sculpture. — e. Dentalium variabile, apex and apical section (1.7 mm), detail of rib and sculpture. New Caledonia, 
lagon: stn 7. f, Dentalium strigatum. shell (18 mm), apical section, detail of the sculpture, md 32 Reunion: stn 
CP 172. - g, Dentalium reevei, lectotype (29.8 mm), shell and apical section. — h, Dentalium reevei, shell (23 mm), apex, 
apical section, detail of the sculpture, Tulear (mnhn). i, Dentalium javanum, shell (55 mm) and oral section, Java, 
Malacca (mnhn). — j, Dentalium bisexangulatum, shell (72 mm), apex and apical section, detail of the sculpture and 
oral section, Tulear (mnhn). — k, Dentalium oryx, shell (32 mm), apex, apical and oral sections, detail of sculpture. 
benthedi: stn DR 08. — I, Dentalium leucoryx, shell (47 mm), apex, apical and oral sections, corindon: stn CH 208. 

m. Dentalium pluricostatum, shell (49 mm), apex, apical section and detail of the sculpture, musorstom 4: stn 

DW 149. 

Source: MNHN . Paris 
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Fig. 17. — Distribution of Dentalium caledonicum. 

Dentalium crosrtieri sp. nov. 

Figs 18, 28 b 

Type material. — Holotype and 7 paratypes, mnhn. 

Type locality. — New Caledonia, Loyalty Islands, musorstom 6, stn DW 428, 20°24' S, 
166°13' E, 420 m. 

Material examined. — New Caledonia, biogeocal: stn DW 292, 20°28'S. 166”48' E. 465- 
470 m, 1 dd (paratype). 

Loyalty Islands, musorstom 6: stn DW 428, 20°24' S, 166°13' E, 420 m, 2 lv, 1 dd (holotype lv and 
paratypes). — Stn DW 459, 21°0T S, 167°31' E. 425 m, 11 dd (2 paratypes). — Stn DW 487, 21°23' S, 
167°46' E, 500 m, 1 lv, 1 dd (paratypes). 

Distribution. — New Caledonia and Loyalty Islands, alive in 420-500 m. 

Source: 
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Description. — Shell to 32 mm long, needle-like, almost 
straight, solid, white, shiny, with 15-17 primary ribs with 
rounded edges. Secondary ribs less prominent, but more so 
towards oral aperture. Intercostal spaces with coarse growth 
lines only. Oral aperture circular. Apex simple, truncate, 

circular to slightly flattened dorso-ventrally, lumen circular. 
Measurements: holotype L 30.7, W 1.5, w 0.7, arc 0.9; 

paratypes L 31.5, W 1.6, w 0.9, arc 0.9; L 30.5, W 1.7, w 1.3, 
arc 0.8; L 23.5, W 1.4, w 0.6, arc 0.8. W/w ratio 1.31-2.34. 

Remarks. — The slight curvature and W/w ratio are the main distinguishing characters of this 

species. D. oryx, its closest relative, differs in apical section and W/w ratio (range 3.6-5.8 in 

10 specimens). 

Etymology. — Named for Alain Crosnier, orstom, without whom there would have been no 
musorstom expeditions. In addition to making possible and participating himself in seven cruises at 
sea between 1976 and 1992, A. Crosnier has edited most of the report volumes in the series where 

the present paper is published. 

Dentalium flavum sp. nov. 

Figs 19, 28 c, e 

Type material. — Holotype mnhn. Paratypes; 10 mnhn, 1 ams C201722, 1 nmnz M268960. 

Type locality. — Chesterfield Islands, musorstom 5, stn DW 301, 22°07'S, 159°25'E, 

487-610 m. 

; i — 

Fig. 19. — Distribution of Dentalium flavum. 

Material examined. — Chesterfield Islands, musorstom 5: stn DW 301, 22°07' S, I59°25' E, 
487-610 m, 2 Iv (holotype and paratype). — Stn DW 306, 22°08'S, 159°21'E, 375-415 m, 1 lv 
(paratype). 
New Caledonia, lagon: stn 444, 18° 15' S, 162°59' E, 300-350 m, 1 lv (paratype). 
ciialcal 2: stn DW 72, 24°54' S, 168°22' E, 527 m, 2 dd (paratypes). 
biocal: stn DW 38, 23°00' S, 167°15' E, 360 m, 1 dd (paratype). 
smib 3; stn DW 01, 24°56' S, 168°22' E, 500 m, 1 dd (paratype). — Stn DW 05, 24°55' S, 168°22' E, 
502-512 m, 1 dd (paratype). 

Source: MNHN , Paris 
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Loyalty Islands, musorstom 6: stn DW 478, 21°09' S, 167°54' E, 400 m, 1 dd (paratype). 
479, 21°09' S, 167°55' E, 310 m, 3 dd ( paratypes: mnhn, ams, nmnz). 

Stn DW 

Distribution. Coral Sea, New Caledonia and Loyalty Islands, alive in 300-610 m 

Description. Shell to 42 mm long, solid, shiny, slightly 
curved, white with alternating yellow bands. Sculpture 
consisting of 13-14 rounded primary ribs, secondary ribs 
appearing below apex, fading by the anterior quarter. 
Intercostal spaces smooth, except for growth lines and 
occasional vestigial longitudinal lines. Oral aperture thin. 

subcircular, slightly depressed on ventral side. Apex trunca¬ 
ted, round and wide in cross section, with a projecting pipe 
fissured at dorsal side. 

Measurements: holotype L 36.4, W 3.6. w 1.2, arc 1 5- 
paratype: L 23.4, VV 3.1. w 1.4, arc 1. W/w ratio 2.2-3.0 

Etymology. — From the Latin flavus (yellow) 

Dentalium deforgesi sp. nov. 

Figs 20, 28 d, 71 a-b 

Type material. — Holotype and 6 paratypes, mnhn. 

Type locality. — New Caledonia, Northern Norfolk Ridge, chalcal 2, stn DW 73 

24°40' S, 168°38' E, 573 m. 

Material examined. — New Caledonia, chalcal 2: stn DW 73, 24°40' S, 168°38' E, 573 m, 

3 lv (holotype and 2 paratypes ). 

lagon: stn 1146, 19°08'S, 163°31'E, 185 m, 4 lv (paratypes). 

Fig. 20. — Distribution of Dentalium deforgesi. 

Distribution. New Caledonia, alive in 

Description. - Shell to 42 mm long, solid, regularly 
curved, shiny, cream-white. Sculpture of 11-13 primary ribs, 
secondary ribs beginning at apex. Ribs decreasing in strength 
shortly below apex on ventral side, later on dorsal side. Shell 
smooth for first quarter of length except for growth lines, 
circular in section, aperture thin, straight. Apex truncate with 
terminal callus and a deep V-shaped notch on ventral side. 

185-575 m. 

Lumen protected by pseudo-pipe fissured on the ventral side; 
lumen oval, laterally compressed. 

Measurements: holotype L 36.3. W 4, w 1.4, arc 2: 
paratypes L 41.5. W 3.8, w 2.1. arc 1.8; L 37.8. W 3.8. w I. 
arc 2; L 35.7, W 2.7, w 1.4, arc 2.2; L 27.1. W 2.8, w I. arc 
1.6. W/w ratio 1.81-3.8. 

Source. 
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Remarks. — This species is similar to D. obtusum Qi & Ma, 1989, an intertidal species from 
China Seas, which differs in having 0-12 primary ribs, and lacking secondary ribs. In D. deforgesi the 
ribs encircle the oral aperture, thus producing an irregular outline. 

Etymology. Named for Dr Bertrand Richer de Forges (orstom, Noumea), organizer of 
many dredging expeditions in New Caledonia and collector of numerous novelties in every group of 
marine animals. 

Fig. 21. — Dentalium tessellation sp. nov., holotype. — a. apex area. — c. lateral view (9.6 mm), 
sculpture. Scale bars: 100 pm (a), 10 pm (b. d. e). 

b. d-e, details of the 

Dentalium tessellatum sp. nov. 

Figs 21 a-e, 22 

Type material. — Holotype and 3 paratypes dd, mniin. 

Type locality. — Philippines, musorstom 3, stn DR 140, H°43'N, 122°34' E, 93-99 m. 

Material examined. — Only known from the type material. 

Source: MNHN , Paris 
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The Philippines. Only known from the type locality, in 93-99 m, not Distribution. 

recorded alive. 

Description. - Shell to 16 mm long, solid, opaque, 
cream, slightly curved, with 8 high, rounded primary ribs, 
lacking secondary ribs. At SEM magnification the entire 
surface has a mosaic sculpture which appears finely reticula¬ 
ted under an optical microscope. Apex simple or with apical 

callus, lumen circular. 
Measurements: holotype L 9.6, W 1.5, w 0.5, a 0.6; 

paratypes L 15.1, W 1.6. w 0.6, a 0.6: L 10.1, W 1.6, w 0.5. 
a 0.4. W/w ratio 2.67-3.2. 

Remarks. The absence of secondary ribs and the fine sculpture characterize this new 
species. 

Etymology. — From the Latin tessellatus (mosaic). 

Other Indo-Pacific species of Dentalium cited in the literature 

Dentalium aciculum Gould, 1859: 165. Hong Kong. Holotype usnm 24149. 
Dentalium adenense Ludbrook, 1954: 97, fig. 2. Gulf of Aden, “John Murray”, stn 28, 12°00' N, 

50°38' E, 201 m. Holotype bmnh 1952.3.25.124. 
Dentalium huccinulum Gould. 1859: 166. Kagoshima, Japan. Holotype usnm 24160. 

Dentalium cancellatum Sowerby, 1860: 101, pi. 224 (Dentalium 2), fig. 36. China. Type material 
apparently missing. 

Dentalium cheverti Pilsbry & Sharp. 1897: 9. Evans Bay, Cape York, N. Australia, 11 m. ansp. 

Dentalium eookei Pilsbry & Sharp, 1897: 29. Gulf of Suez. ansp. 

Dentalium decemcostatum Brazier, 1877: 55. Katow, New Guinea. 2 syntypes dd ams A90. 
Dentalium duodecemcostatum Brazier, 1877: 56. New Guinea. Holotype ams A91. 
Dentalium laseroni Colman, 1958: 143, fig. 7. Broken Bay. New South Wales. Holotype ams C62221. 
Dentalium lessoni Deshayes, 1825: 357, pi. 2, fig. 13. New Guinea. Lectotype (here designated) 

20.3 mm mni-in. 

Dentalium letsonae Pilsbry & Sharp. 1897: 4, pi. 1. fig. 13; pi. 5, figs 66-68. Island of Bohol, 
Philippines, ansp. 

Dentalium nannarense Winckworth, 1927: 167. fig. 4. Nannar Island, Sri Lanka, 6 m. 7 syntypes lv 
BMNH 1952.3.21.6-12, and nmw (fide Oliver, 1984). 

Source: MNHN. Paris 
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Dentalium obtusum Qi & Ma, 1989: 69. Zhejiang Province, China. 
Dentalium regulare Smith, 1903: 393, pi. 15, fig. 2. Port Shepstone, South Africa. 6 syntypes dd bmnh 

1903.9.9.24-24a and 1904.7.26.29-32. 

Dentalium robustum Brazier, 1877: 56. Katow, New Guinea. Syntype, labelled “lectotype”, but 
designation apparently never published, ams A95. 

Dentalium tignum Colman, 1958: 141, fig. 1. 35 miles East of Sydney, New South Wales, 1463 m. 
Holotype ams C24485. 

Dentalium tomlini Melvill, 1918: 155, pi. 5, fig. 31. Karachi, Pakistan. 5 syntypes dd bmnh 

1921.1.28.36-40. 

Dentalium woalacottae Colman, 1958: 142, fig. 4. Middle Harbour, Sydney, New South Wales. 
Holotype ams C21230. 

Genus Paradentalium Cotton & Godfrey, 1933 

Type species (OD): D. intercalatum Gould, 1859. 

Diagnosis. — Shell medium to large, moderately curved, solid, shiny, polished; translucent, 
white or yellow. Longitudinally sculptured with 6 primary ribs, the most prominent dorsal, 1 ventral 
and 4 latero-ventral. Secondary ribs present, variable number. Ribs round, flat or angled in cross 
section, intercostal spaces generally smooth and straigth on dorsal side and convex on ventral side. 
Apex simple, truncate, lumen circular, frequently with short terminal pipe. Section hexagonal at apex, 
subcircular at mouth. Oral aperture generally thin and translucent in fresh specimens. 
Radula similar to Dentalium. 

Distribution. — Recent, worldwide, temperate and tropical regions. Sublittoral to bathyal. 

Paradentalium pseudosexagonum (Deshayes. 1825) 

Figs 23, 28 f 

Dentalium pseudosexagonum Deshayes, 1825: 358, pi. 2, figs 14-16. 

Olher references: 

Dentalium pseudosexagonum - Sowerby, I860: 103. pi. 224 (Dentalium 2), fig. 34; 1873: pi. 4, fig. 23. - Brazier, 1877: 56. 
Pilsbry & Sharp. 1897: 23. pi. 4, figs 47-48. — Melvill  & Standen, 1899: 181. — Boissevain, 1906: 14 pi 1 fig 10 

— Melvill.  1909: 120. — Ludbrook, 1954: 97, fig. 3. 

Dentalium (Paradentalium) pseudohexagonum (sic) - Habe & Kosuge, 1964: 1. 

Type material. — 6 syntypes dd, mnhn. 

Type locality. — “Unknown” (Deshayes 1825). 

Material examined. — The type material. 
Indonesia, corindon: stn B 210, 00°13'S, 117°53'E, 338 m, 1 dd. 
“Snellius” II: stn 4.181, 06°21' S, 120°26' E, 34 m, 1 dd (rmnh). 

Philippines. Philippines, Coll. Jousseaume, 6 dd (mnhn). 

China. Hong Kong, Coll. Jousseaume, 1 dd (mnhn). 

Distribution. — China Sea, the Philippines to Indonesia, Northern Australia, Seychelles and 
the Gulf of Aden. Probably a shallow-water species, shells down to 499 m (Ludbrook, 1954). 

Source: MNHN, Paris 
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Fig. 23. — Distribution of Paradenialium pseudosexagonum. 

Paradentalium intercalation (Gould, 1859) 

Figs 24, 28 g 

Denialium intercalation Gould. 1859: 106. 

Other references: 

Denialium intercalalum - Sowerby, 1873: pi. 7, fig. 45. — Boissevain, 1906: 22, pi. I, fig. 9. — Pilsbry & Sharp. 1897: 23, 
pi. 11, figs 88-89. — Habe, 1977: 330. — Johnson, 1964: 93. 
Denialium (Paradentalium) intercalalum - Habe & Kosuge. 1964: 1. 

Type material. — Holotype usnm 24183. 

Type locality. — China Seas. 

Material examined. — The type material. 
Philippines, musorstom 3: stn DR 137, 12°03'N, 122°06' E, 56 m, 1 dd. 

Distribution. — China Sea, now extended to the Philippines; no living records. 

Source 
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Paradentalium hexagonum (Gould. 1859) 

Figs 25. 28 h 

Demalium hexagonum Gould, 1859: 166. 

Synonyms: 

Demalium sexcostalum Sowerby, I860: 103, pi. 223 (Demalium 1), fig. 44. 
Demalium minus Boissevain, 1906: 14. pi. 6, fig. 3 (Syn. nov.). 

Other references: 

Demalium hexagonum - Sowerby, 1860: 103, pi. 223 (Demalium 1), fig. 10; 1873: pi. 2. fig. 6. Clessin. 1896: 14 pi 24 

fig. 2. Pilsbry & Sharp, 1897: 18. pi. 2, figs 20-21, 23-24. — Boissevain, 1906: 12. pi. 1. fie. 14. pi. 6. fie. I. Hirase, 
1931: 133. pi. 3, fig. 2. Johnson. 1964: 88. pi. 22, fig. 4. 

Demalium hexagonum var. sexcostalum - Pilsbry & Sharp, 1897: 19. pi. 2, figs 27-28. Boissevain, 1906: 13. pi. 6, 
fig- 2. 

Paradentalium hexagonum sexcostalum — Chistikov. 1979b: 109. 

Demalium (Paradentalium) hexagonum - Kira, 1955: 80. pi. 40, fig. 7. 

Dent ahum sexcostalum — Smith, 1875: 25. 

Paradentalium minus - Habe & Kosuge, 1964: 2. Chistikov, 1979b: 109. 

Type material. — D. hexagonum: holotype usnm 2053. — D. sexcostalum: not located. — D. 
minus: lectotype (here designated) zma 3.06.008, paralectotypes zma 3.06.009. 

Type locality. — D. hexagonum: Hong Kong, China. — D. sexcostalum: China. - D. minus: 
Indonesia, Java Sea, "Siboga”, stn 319, 06° 17- S, 114°37' E, 82 m. 

Material examined. — The type material of D. hexagonum and D. minus. 
Indonesia, corindon: stn B 202, 01°10' S, 1 17°06' E. 21 m, I lv. Stn CH 203. 0TW S, 117°08' E 
25 m. 1 dd. — Stn CH 204, 01°09' S. 117°19' E, 49 m. 2 dd. 

Fig. 25. Distribution of Paradentalium hexagonum. 

Distribution. — China Sea to Indonesia; alive in 15-29 m (Chistikov, 1979b and present 
paper). 

Remarks. Nomura (1938) synonymized P. hexagonum with Demalium octangulatum based 
on rib count in 1500 specimens of D. octangulatum, of which 33 shells were found to have 6 ribs. The 

Source: MNHN, Paris 
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material identifed by us as P. hexagonum presents 6 ribs, no secondary rib, and intercostal spaces are 
smooth or with traces of longitudinal threads. D. octangulatum has secondary ribs that, although they 
never reach the size of the primary ones, obscure the octangular section at the mouth. Variation in 
the number ol ribs is observed in several species and I consider the presence of six ribs in occasional 
specimens of D. octangulatum insufficient to support the synonymy established by Nomura. In 
specimens of P. hexagonum 1 have studied, characters were constant. 

Paradentalium natalensis (Barnard, 1963) 

Figs 26, 28 i 

Dentalium natalensis Barnard, 1963b: 350, fig. 30 e; 1974: 742. 

Type material. 49 syntypes (fide Barnard) sam A9364. 6 syntypes dd bmnh 1964.2.57. 

Type locality. South Africa, off Cape Natal, Durban. 85 fms [156 m]. 

Material examined. - The type material in bmnh. 

West Indian Ocean. Madagascar, Nosy Be Island, 50 m, Plante coll., 2 lv, 4 dd (bmnh). 

South Africa. "Meiring Naudestn SM 94, 28° 16' S, 32°29' E, 670 m, 1 dd (sam). 

Fig. 26. — Distribution of Paradentalium natalensis. 

Distribution. South Africa, from off East London to Madagascar. Alive in 50 m. shells 
from 70 to 670 m. 

Paradentalium rudoi sp. nov. 

Figs 27, 28 j, 1 

Type material. Holotype mnhn. Paratypes: 9 mniin. 1 nmp. 

Type locality. Western Indian Ocean. NE Madagascar, 12°39'S. 48°17'E, 240 m. 

Source: 
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Material examined. — West Indian Ocean. NW Madagascar, “Vauban12°39'S, 

48° 17' E. 240 rn, A. Crosnier coll. 1974, 13 dd (holotype and 6 paratypes mnhn, I paratype nmp). 

benthedi: stn DS 72, 12°31' S, 45°02' E, 300-350 m, 2 lv, 1 dd ( paratypes). 

Fig. 27. Distribution of Paradentalium rudoi. 

Distribution. Off North Madagascar, alive in 300-350 m. 

Description. Shell to 60 tnm long, solid, polished, 
yellow, regularly curved. Six primary angle-edged ribs distri¬ 
buted one on the dorsal side, one on each side and 3 on the 
ventral side. Secondary ribs appear at the posterior third of 
the shell, fading at the aperture. Intercostal spaces with fine 
longitudinal and transverse lines, which give the apical area 

a reticulate appearance. Apex simple, lumen slightly irregu¬ 
larly compressed dorsoventrally. 

Measurements: holotype L 52,8, W 3.8, w 1.2, arc 2.8- 
paratypes L 60.2, W 3.9. w 1.5, arc 4.2; L 51. W 3.5, w 1. arc 
3.5; L 47.5, W 3.4, w 1. arc 2.1; L 45.2. W 3, w 0.9, arc 2; L 
50.9. W 3.5, w 1.1, arc 2.1. W/w ratio 2.6-3.5. 

Remarks. — P. pseudosexagonum is a related species from which P. rudoi differs in having 
sculptured intercostal spaces, a longer and more slender shell with differently placed ribs and different 
brightness and color. 

Etymology. — Named after Rudo von Cosel, mnhn, who has contributed to our knowledge 
of the Madagascar fauna by collecting remarkable and spectacular mollusc species during a survey 
of shrimp resources conducted in 1989. 

FlG- 28,n DuTn,Z sp; noV" ,hol°type> shell (26.4 mm), apex and apical section. - b. Den,ahum crosnieri 
h°lolype- shell (30 7 mm), apical section and detail of the sculpture. c, Denialiwn flavum sp. nov.. holotype, 

shell (36.4 mm), apex, apical and oral sections, detail of the sculpture. d, Dentalium deforgesi sp. nov., holotype, shell 
L6J mm) apex and apical section. — e Dentalium flavum sp, nov., extremely damaged and repaired shell (33 mm). 

t, Paradentalium pseudosexagonum, she 11 (38 mm), apex and apical section, corindon: stn B 210. g. Paradentalium 
mtercalatum, shell (20 mm), apex, apical and oral sections, detail of the sculpture, musorstom 3: stn DR 137 h 
Paradentalium hexagonum, shell (35 mm), apical and oral sections, corindon: stn CH 203. i. Paradentalium 

Shell— ,mr)’i lpex1and, apical sf  tl®n- de,ai1 of the sculpture. j. Paradentalium rudoi sp. nov., holotype. 

IP. rS srnov ) &alelines! lOOpm.' " '***  ^ ^ '• Paradentalium type radula 

Source: 
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Source. MNHN , Paris 
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Other Indo-Pacific species of Paradentalium cited in the literature 

Paradentalium angustistriatum Chistikov, 1979b: 110, fig. 2. Tonking Bay, Viet Nam, 47 m. zin. 

Paradentaiium gradile Chistikov, 1979b: 109, fig. 1. Tonking Bay, Viet Nam, 60 m. zin. 

Paradentalium katowense (Brazier, 1877): 56. Katow, New Guinea, 15 m. Holotype ams A92. 
Paradentaiium pistis (Winckworth, 1940b): 43. fig. 6. Madras, India. Holotype bmnh 1940.7.227. 

Genus Tesseracme Pilsbry & Sharp, 1897 

Type species (SD by Woodring, 1925): Dentalium quadrapicale Sowerby, 1860. 

Diagnosis. Shell medium to large, moderately curved, solid, generally polished; white, 
cream to orange-yellow at apical area. Longitudinally sculptured with 4 primary ribs, prominent at 
the apex, simple or bifurcated, one ventral, one dorsal and two lateral. Secondary ribs present, 
variable in number. Intercostal spaces straight or concave, smooth or with longitudinal striae. Apex 
simple, truncate, lumen circular; frequently with short terminal pipe. Transverse section quadrangular 
at apex, subquadrangular to subcircular at mouth; oral aperture generally thin and translucent in 
fresh specimens. Radula similar to Dentalium. 

Distribution. — Eocene-Recent, Pacific and Indian Oceans, absent in the Atlantic Ocean; 
sublittoral to shelf in temperate and warm waters. 

Tesseracme quadrapicalis (Hanley, 1860) 

Figs 29, 33 a 

Dentalium quadrapicale Hanley in Sowerby, 1860: 103. pi. 225 (Dentalium 3), fig. 61. 

Synonyms: 

Dentalium conspicuum Melvill,  1897: 21, pi. 7, fig. 28 (Syn. nov.). 
Dentalium dipsycha Pilsbry & Sharp, 1897: 33. pi. 4, figs 57-60 (Syn. nov ). 

Other references: 

Dentalium quadrapicale - Sowerby, 1873: pi. 7. fig. 46. - Smith, 1896: 371. Pilsbry & Sharp, 1897: 34. pi. 4. fig. 50. 
Boissevain, 1906: 42, pi. 1, fig. 13. Winckworth, 1940b: 25. Ahmed, 1975: 29, fig. 33. 

Tesseracme quadrapicale — Habe & Kosuge, 1964: 5. 
Dentalium (Tesseracme) quadrapicale - Plate, 1908a: 350, pi. 30, fig. 53. Ludbrook. 1954: 102, tig. 5. 
Dentalium quadripicale (sic) - Clessin, 1896: 13, pi. 3, fig. 6. 
Dentalium conspicuum - Pilsbry & Sharp. 1898: 248. pi. 33. fig. 60. Boissevain. 1906: 42, pi. 2. fig. 26. Dinamani, 
1964: 1. 
Dentalium dipsyclia - Boissevain, 1906: 42, pi. 2, figs 24-25. 

Type material. — D. quadrapicale: holotype bmnh 1907.10.28.147, paratypes bmnh 
1907.10.28.148-149. — D. conspicuum: 2 syntypes dd BMHN 1897.30.80-81. D. dipsycha: syntype 
ansp. 

Type locality. — D. quadrapicale: Cochin, Malabar, India. — D. conspicuum: Karachi. 
D. dipsycha: unknown. 

Material examined. — The type material. 
West Indian Ocean. Malabar, 28 dd. “Cotes de Malabar”, 60 dd. Karachi, Coll. Jousseaume, 
1 lv. - Karachi, Coll. Denis, 2 dd (all mnhn). 

Source: MNHN, Paris 
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Fig. 29. Distribution of Tesseracme quadrapicalis. 

Distribution. - Malaya (Habe & Kosuge, 1964), Indonesia (Boissevain, 1906), S of India 
in 742 m (Smith. 1896), Gulf of Oman (Ludbrook, 1954). Living depth range unknown, apparently 
a shallow water species, shells cited from 9 m to 742 m . 

Remarks. — The syntypes of Dentulium conspicuum are gerontic specimens with the apex wide 
by reabsorption, 8-ribbed in section but the 4 primary ribs clearly noticed indicate its generic position. 
Tesseracme are variable in shell shape, curvature, width of the apex and starting point of the 
secondary ribs. I have observed this in specimens of T. quadrapicalis and specially in a large number 
of specimens of T. tetrapleura, and which allows me to ascertain the present synonymy. 

Tesseracme dispar (Sowerby, 1860) 

Figs 30, 33 b 

Denialium dispar Sowerby. I860: 103, pi. 224 (Dentulium 2). fig. 37. 

Other references: 

Denialium dispar - SoWerby. 1873: pi. 4. fig. 25. Brazihr, 1877: 58. Clessin:, 1896 11. pi. 2, fig- 4. - Pilsbry & Sharp. 

1897: 32, pi. 4, figs 52-56. — Boissevain. 1906: 39, pi. 2, figs 22-23. 
Tesseracme dispar - Habe & Kosuge, 1964: 5. 

Type material. - Four specimens from the Island of Samar. 4 fms [7 m] in bmnh, could 
belong to the type series, but this is far from certain. 

Type locality. Singapore and Samar, the Philippines. 

Material examined. Indonesia, corindon: stn B 253. 00°54' S. 119°30'E, 17 m, 2 dd. 
China. Hong Kong, Coll. Jousseaume, 1 dd (mnhn). 

Distribution. Philippines and China to Indonesia and North Australia, 0-54 m (Habe & 

Kosuge, 1964). 
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Tesseracme tetrapleura (Boissevain, 1906) 

Figs 31, 33 c-d 

Dentalium telrapleurum Boissevain, 1906: 41, pi. 6, fig. 37. 

Other reference: 

Dentalium telrapleurum - Habe & K.OSUGE, 1964: 5 (as a synonym of Tesseracme quadrapicale). 

Type material. — Lectotype (here designated) zma 3.06.49, paralectotype zma 3.06.50. 

Type locality. — “Siboga”, stn 4, 07°42' S, 114°13' E, 9 m, anchorage off Djankar, Java. 

Material examined. The type material. 
New Caledonia, lagon: stn 41, 22°19' S, 166°16' E, 28-46 m, 1 dd. — Stn 58, 22°09' S, 166°13' E, 
22 m, 1 dd. — Stn 63, 22°26' S, 166°26' E, 20 m, 1 lv. — Stn 65, 22°29' S, 166°26' E, 24 m, 1 lv. - 
Stn 80, 22°3T S. 166°28' E, 33 m, 5 lv, 12 dd. — Stn 83, 22°32' S, 166°30' E, 22 m. 2 lv, 1 dd. — Stn 
170, 22°09' S, 166°07' E, 22 m, 2 dd. — Stn 171.22°11'S, 166°06' E, 32 m, 1 dd. —Stn 192, 22°0T S, 
166°00' E, 18 m, 2 lv. — Stn 201, 22°00' S, 165°59' E, 17 m, 1 lv. — Stn 202, 21°59' S, 165°57' E, 
13 m, 1 lv. — Stn 211, 21°55'S. 165°52'E, 12 m, 1 dd. — Stn 214, 21°55' S, 165°48' E, 12 m, 1 lv, 
1 dd. — Stn 216, 21°53' S, 165°49' E, 14 m, 1 dd. — Stn 226, 22°38' S, 166°39' E, 28 m, 1 lv, 1 dd. 
— Stn 239, 22°24' S, 166°58' E. 43 m, 2 dd. — Stn 244, 22°25' S, 167‘W E, 37 m, 1 lv, 1 dd. 
Stn 290, 22°16' S, 166°32' E, 11 m, 1 dd. — Stn 311, 22°44' S, 166°47' E, 36 m, 2 lv, 2 dd. — Stn 348, 
22°42' S, 166°55' E, 45 m, 1 dd. — Stn 353, 22°34' S, 167°01' E, 70 m, 1 dd. — Stn 360, 22°35' S, 
167°03'E, 60 m, 1 lv, 1 dd. — Stn 470, 18°28'S, 163°09'E, 41 m, 1 dd. — Stn 473, 18°24'S, 
163°03' E, 50 m. 2 dd. — Stn 517, 19°09' S, 163°35' E, 42 m, 2 dd. — Stn 541, 19°06' S, 163°13' E, 
45 m, 2 lv. 3 dd. — Stn 601, 22° 18' S, 167°03' E, 47-48 m, 1 lv, 2 dd. — Stn 602, 22° 16' S, 167°03' E, 
43-48 m, 4 dd. — Stn 607, 22° 12' S. 167°03' E, 48-54 m, 2 lv. — Stn 619, 22°03' S, 166°54' E, 27-42 
m, 1 dd. — Stn 632, 21°57' S, 166°50' E, 44-45 m, 2 lv, 4 dd. Stn 633, 2I°56' S, 166°48' E, 50 m, 
1 dd. — Stn 667, 21°42' S, 166°28' E, 33-37 m, 2 lv, 2 dd. — Stn 676, 21°35' S, 166°23' E, 41 m. 
1 dd. — Stn 682. 21°34' S. 166°19' E. 36-37 m. 2 lv. — Stn 687, 21°33' S, 166°17' E, 37-40 m, 1 lv. 
— Stn 688, 21°3T S, 166°15' E, 36-40 m, 1 lv. — Stn 696, 21°29' S, 166°12' E, 41-57 m, 1 lv, 4 dd. 
— Stn 697, 21°28' S, 166°10' E. 35-36 m, 1 dd. — Stn 701, 21°28' S, 166°07' E, 36-39 m, 1 lv, 1 dd. 
— Stn 702, 21°27' S. 166°08' E, 37 m, .1 lv. — Stn 703, 21°25' S, 166°07' E, 38-40 m, 5 lv, 1 dd. - 
Stn 704, 21°27' S, 166°06' E, 46-58 m, 1 lv. — Stn 707, 21°25' S, 166°04' E, 24-38 m, 1 lv, 1 dd. 

Source: MNHN, Paris 
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Stn 716, 21 °22' S, 165°59' E, 30 m, 1 lv. — Stn 726, 21°20' S, 165°55' E, 50-51 m, 1 dd. — Stn 729 
21°19'S, 165°54'E, 42-45 m, 4 lv, 4 dd. — Stn 730, 21°07' S, 165°55' E, 40-43 m, 1 lv 3 dd — 
Stn 747, 21°15' S, 165°5I' E, 31-34 m, 1 lv. — Stn 749, 21°18' S, 165°18' E, 49 m, 1 dd — Stn 754 
21°13' S, 165°49' E, 36 m, 1 lv, 1 dd. — Stn 762, 21°12' S, 165°46' E, 43 m, 1 dd. - Stn 772, 21°08' s’ 
165°41' E, 30 m, 1 dd. — Stn 781, 21°05' S, 165°38' E, 36 m, 3 dd. — Stn 787, 21°04' S, 165°36' E 
39 m, 1 lv. — Stn 801, 21°02' S, 165°29' E, 29 m, 2 lv, 1 dd. — Stn 822, 20°51' S. I65°21' E, 33 m 
1 dd. — Stn 856, 20°37' S, 165°11' E, 30 m, 2 lv. — Stn 865, 20°39' S. 165°04' E, 24 m 1 lv — 
Stn 866. 20°38' S, 165°03' E, 26 m, 1 dd. — Stn 867, 20°39' S, 165°01' E, 25 m. 1 dd — Stn 898 
20° 14' S, 167°27' E, 22 m, 5 dd. - Stn 913, 20°58' S, 164°32' E, 10-13 m, 1 dd. — Stn 916 20°56' s’ 
164°28' E, 13 m, 1 lv, 2 dd. — Stn 931, 20°45' S, 164° 17' E, 28-29 m, 1 lv, 1 dd. — Stn 932 20°46' s' 
164° 17' E, 23 m, 3 lv, l dd. — Stn 972, 20°25'S, 163°58'E, 27 m, 1 dd. — Stn 995 20°15'S 
163°55' E, 35-36 m, 1 lv, 2 dd. — Stn 1007, 20°12' S, 163°52' E, 23-24 m, 1 lv. — Stn 1015 90°10' S 
163°52' E, 25 m, 1 lv. — Stn 1025, 20°07' S, 163°49' E, 25-28 m, 9 lv, 9 dd. — Stn 1063, 20°03' s’ 
163°47' E. 31 m, 1 dd. — Stn 1126, 19°33' S, 163°46' E, 41 m, 1 dd. — Stn 1168, 19°16' S, 163°09' E, 
50 m, 2 dd. — Stn 1182, 19°27'S, 163° 16' E, 48 m, 1 lv. — Stn 1205, 19°42'S, 163°26'E, 38 m, 
1 lv. 

Loyalty Islands, musorstom 6: stn DW 435, 20°21' S. 166°08' E, 32 m, 1 dd. 

Indonesia, corindon: stn B 251, 00°54' S, 119°30' E, 95 in, 1 dd. 
“Snellius" II: stn 4.025, 05°57' S, 123°49' E, 250-300 m, 2 dd (rmnh). 

Fig. 31. — Distribution of Tesseracme letrapleura. 

Distribution. — Indonesia, now extended to New Caledonia. Alive in 10-70 m (present 
paper). 

Genus Eudehtauvm Cotton & Godfrey, 1933 

Type species (OD): Denralium quadricostatum Brazier, 1877. 

Diagnosis. — Shell small to medium with four ribs, intercostal spaces smooth and straight. 
Apical callus prominent, lumen circular, pipe present. Ribs simple, high, with rounded section, 
irregular due to growth lines. 
Radula unknown, assumed to be similar to Tesseracme. 

Distribution. — Recent. Eastern Australian waters. New Guinea, sublittoral-shelf. 



226 VICTOR SCARABINO 

Eudentalium quadric out at um (Brazier, 1877) 

Figs 32, 33 e 

Denlalium quadricostatum Brazier, 1877: 58. 

Other references: 

Denlalium quadricostatum — Pilsbry & Shari1, 1897: 33. — Cotton & Godfrey, 1933: 140. 

Type material. — 5 syntypes dd, ams A94. 

Type locality. — Northeastern Australia, Princess Charlotte Bay, 13 fms [24 m]. 

Material examined. — The syntypes. 
Northeastern Australia. Off Pioneer Bay, Orpheus Island, 26 m, Reid coll., 1 dd (bmnh). 

Distribution. — East Australia, Papua New Guinea (Brazier, 1877), shells in 15-24 m. 

Genus Antalis H. & A. Adams, 1854 

Type species (SD by Pilsbry & Sharp, 1897): Denlalium entalis Linne, 1758. Recent, Europe. 

Diagnosis. — Shell medium to large, moderately to well curved; general aspect variable, solid 
to thin and fragile, generally polished; white, cream, and/or orange-yellow at the apex. Longitudinally 
sculptured, primary ribs variable in number, and strength; secondary ribs present, also variable in 
number and can equal primary ribs in size at the oral area. Ribs generally round in section, 
occasionally flat or angled; smooth or sculptured. Intercostal spaces concave or convex, smooth or 
sculptured by longitudinal or transverse striae. Apex simple, truncate, with a V-shaped notch or 
irregular slit on ventral side; lumen circular, commonly with short terminal pipe. Section “polygonal” 
at apex, circular, subcircular dorsoventrally compressed, or subpolygonal at mouth; generally thin 
and translucent in fresh specimens. 

Source: MNHN, Paris 
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Fig. 33. - a. Tesseracme quadrapicalis, shell (42 mm), apical section, detail of the sculpture at the mouth, Karachi 
mnhn. — b, Tesseracme dispar, shell (30 mm), apex, apical section, section of a rib, sculpture at the mouth, corindon: 
stn B 253. c, Tesseracme leirapleura, shell (35 mm), apical sections, apex, detail of the sculpture. New Caledonia 
lagon: stn 83. d, Tesseracme type radula (T. leirapleura). Scale line: 100 pm. — e, Eudentalium quadricostatum, shell 
(22 mm), apex, apical and oral sections. Orpheus Isl. (bmnh). 

Radula rachidian similar to Dentalium, anterior margin with granulae; laterals well armed, head area 
granulose. 

Distribution. — Triassic-Recent, worldwide. Sublittoral to abyssal. 

Antalis longitrorsum (Reeve, 1842) 

Figs 34, 45 a 

Dentalium longitrorsum Reeve, 1842a: 197; 1842b: 6, pi. 130, fig. 6. 

Synonym: 

Dentalium lamarcki Chenu. 1843: 2, pi. 6, figs 15-15a. 

Other references: 

Dentalium longitrorsum - Reeve. 1842b: 6, pi. 130. fig. 6. - Sowerby, 1860: 98. pi. 225 (Dentalium 3). figs 59-60; 1873: 
pi. 2, figs 9a-b. — Brazier. 1877: 59. — Watson, 1879: 515; 1886: 9. Cooke, 1885: 273. - Melville & Abercrombie. 1893: 
41. Ci.essin, 1896: 23, pi. 1, fig, 2. - Pilsbry & Sharp, 1897: 111, pi. 20, figs 35-36. — Smith. 1903: 393; 1906b: 58. — 
Boissevain, 1906: 52, pi. 2, figs 33-33a. Lamy, 1938: 88. — Moazzo, 1939: 222. — Dawidoff. 1952: 114. — Kuroda & 
Habe, 1952: 36. — Dharma. 1992: 78, fig. 14. 
Dentalium (Laevidentalium) longitrorsum — Ludbrook, 1954: 104. 
Laevidentalium longitrorsum - Matsukuma et al„ 1991: 183. Habe & Kosuge, 1964: 7. 
Dentalium longirostrum - Paetel, 1873: 79. - Mastaller, 1978: 136. 
Antalis longitrorsum - Kilburn & Rippey. 1982: 148, pi. 34, fig. 5. 
Laevidentalium longitorsum (sic) - Higo & Goto, 1993: 687. 

Source. MNHN. Paris 
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Type material. — D. longitrorsum: holotype bmnh 1887.3.4.21. D. lamarcki: probably in 

MHNG. 

Type locality. — D. longitrorsum: Zanzibar. — D. lamarcki: China Seas. 

Material examined. — The holotype of D. longitrorsum. 

West Indian Ocean. Madagascar, Tulear. Harbour, 0-3 m, 1 lv, 86 dd. — N harbour, 2-4 m, 5 dd. 
Pointe Anosy, 0.5-2 m, 1 dd. — N of jetty, tidal flat, fine sand at low tide, 28 dd. — NW of jetty, 

tidal flat, fine sand at low tide, 33 dd. — S of jetty, low tide, 16 dd (all R. von Cosel coll., mnhn). 

Lagoon, 0-13 m, 6 dd. — Grand Recif, shore, 15 dd. — Foly, 7 m, 1 lv, 2 dd. — Nosy Be Island, 
NW Madagascar, coll. Plante, 5 dd (all bmnh). 

“Meiring Naudestn SM 114, 29°11' S. 31°43' E, 40 m, 1 dd (sam). 

Distribution. — China, the Philippines, New Guinea, Northern Australia, India, Red Sea, 
Zanzibar and Natal, 65-68 m (Ludbrook, 1954); Madagascar, alive in 0-3 m (present paper). 

Antalis porcatum (Gould, 1859) 

Figs 35, 45 b 

Denialium porcatum Gould, 1859: 166. 

Other references: 

Demalium porcatum - Sowerby, 1873: pi. 7, fig. 47. Clessin, 1896: 20, pi. 6, fig. 3. — Pu.sbry & Sharp. 1897: 15, 
pi. 6, fig. 80. — Boissevain, 1906: 15, pi. 1, fig. 15. — Habe & Kosuge, 1964: 2. — Johnson, 1964: 130, pi. 18, fig. 5. 

Type material. — Holotype mcz 169304 (fide Johnson, 1964), paratype usnm 24142. 

Type locality. — Hong Kong Harbour, China. 

Material examined. — The paratype. 
West Indian Ocean, md 32 Reunion: stn DC 86, 20°59' S, 55° 15' E, 75-90 m, 2 lv, 8 dd. 

Source: MNHN, Paris 
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Distribution. — China, Karachi (Boissevain, 1906). Now extended to Reunion Island, alive 
in 75-90 m. 

Antalis weinkauffi (Dunker, 1877) 

Figs 36, 45 c 

Dentalium weinkauffi Dunker, 1877: 68; 1882: 153, pi. 5, fig. 1. 

Synonym: 

Antalis septentrionalis Kuroda & Habe in Habe. 1963' 262. pi. 38, fig. 34. textfigs 15-17 (Syn. nov.). 

Other references: 

Dentalium weinkauffi - Pilsbry, 1895: 116. — Pilsbry & Sharp, 1897: 40, pi. 2. fig. 26. Hirase. 1931: 135. pi. 3 fig 4 
— Habe, 1957: 128, fig. 7. - Habe et a!.. 1986: 24. 

Dentalium (Dentate) weinkauffi - Kira. 1955: 80. pi. 40, fig. 6. 

Antalis weinkauffi - Habe, 1963: 261, pi. 38, fig. 30. textfig. 27; 1971: 488 (Japanese text): 307, (English), pi. 65, figs 12-13; 
1977: 333, pi. 70. figs 1-4. — Habe & Kosuge. 1964: 5. — Springsteen & Leobrera. 1985: 287, pi. 82, fig. 7. — Qi & Ma. 
1989: 118. — Hick) & Goto, 1993: 686. 
Antalis weinkauffi weinkauffi — Habe & Kosuge, 1964: 5. 

Type material. — D. weinkauffi. holotype zmb 101996 (fide Kilias. 1995). — A. septen¬ 

trionalis-. nsmt (fide Habe, 1963). 

Type locality. — D. weinkauffi. Japan. — A. septentrionalis-. Japan, off Hachinoe, Honshu, 
30 m. 

Material examined. — Japan. Coll. Jousseaume, 2 dd. — Kadena, Okinawa, Coll. Staadt, 

1 dd. — Kii,  Japan, Coll. Staadt, 1 dd (all mnhn). 

New Caledonia, musorstom 4: stn CP 189, 19°07' S, 163°29' E, 210 m, 1 dd. 
lagon: stn 267, 22° 16' S, 166° 17' E, 26 m, 1 dd. 
West Indian Ocean, md 32 Reunion: stn CP 41, 21°21' S, 55°27' E, 75 m, 4 dd. — Stn DC 43, 21°21' S, 
55°27' E, 73-77 m. 5 dd. — Stn DC 86, 20°59' S, 55° 15' E, 75-90 m, 2 lv, 3 dd. — Stn DC 126, 
20°52'S, 55°38'E, 110 m, 1 dd. 

Source 
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Fig. 36. — Distribution of Antalis weinkauffi. 

Distribution. — Japan, 30-500 m (Habe & Kosuge, 1964); East and South China Seas, 
67-195 m (Qi & Ma, 1989); the Philippines (Springsteen & Leobrera, 1985). Now extended to New 
Caledonia and Reunion Island, alive in 75-90 m. 

Antalis usitatum (Smith, 1894) 

Figs 37, 45 d 

Denialium usitatum Smith, 1894: 168, pi. 4, fig. 16. 

Other references: 

Denialium usitatum - Smith, 1906a: 250. — Pilsbry & Sharp, 1897: 29, pi. 10, figs 68-69. — Winckworth, 1940a: 25. 
Graptacme usitatum - Habe & Kosuge, 1964: 5. 
Dentalium (Antalis) usitatum — Ludbrook, 1954: 99, fig. 4. 

Source: MNHN, Paris 
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Type material. — Holotype presumably in the Zoological 
paratype bmnh 1894.9.11.8, Gulf of Bengal, 1094 m. 

Survey of India (not seen); 

Type locality. — Off Colombo, “ Investigator”, 06°32' N, 79°37' E, 675 fms [1542 m]. 

Material examined. — Paratype in bmnh. 

New Caledonia, biocal: stn CP 57, 23°44'S, 166H58'E, 1490-1620 m, 1 dd. 
Indonesia, corindon: stn B 244, 00°57'S, 119°22'E, 970 m. 1 dd. 
Philippines, musorstom 2: stn CP 55, 13°54'N, 119°58'E, 865 m, 1 lv. 

1O0 Distribution. ~ Indonesia to the Bay of Bengal, the Maldives and the Gulf of Aden in 
183-1542 m (Ludbrook, 1954), now extended to the Philippines and New Caledonia; living in 865 m 
(present paper). 

Antalis tibanum (Nomura, 1940) 

Figs 38, 45 e 

Dentalium (Antalis) tibanum Nomura, 1940: 101, pi. 1. figs 11-1 la. 

Synonyms: 

Dentalium entalis var. indicum Boissevain, 1906: 44, pi. 6, fig. 15 (non Dentalium indicum Chenu, 1843). 
Antalis hotssevainae Palmer, 1974b: 124. Norn. nov. pro Dentalium entalis var. indicum Boissevain. 1906 non Chenu, 1843 (Syn. 

Other references: 

Dentalium pretiosum - Hirase, 1931: 136, pi. 3, fig. 6. 
Dentalium lubricatum - Hirase. 1931: 138, pi. 3 fig 9 

Antalis tibanum - Habe ,1963: 262, pi. 38. fig. 14: 1971: 488 (Japanese text), 307 (English text), pi. 65. figs 6-7 
Antalis indicum - Habe & Kosuge, 1964: 4. 
Antalis indicum tibanum - Habe & Kosuge, 1964: 4. 

&Gmob\m~6^b  ̂l9?7: 331 ~ SpRrNGSTEEN & Leobrera:. 1985: 287, pi. 82, fig. 10. - Habe et a!., 1986: 24. - Higo 

Type material. — D. entalis var. indicum: lectotype (here designated) zma. 

Type locality. — D. entalis var. indicum: Indonesia, “Siboga”, stn 159, 00°59’1 S, 129°48.8' 

E, 411 m. — D. tibanum: Japan, off Boso Peninsula. 
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Material examined. — The type material of D. entalis var. indicum. 
New Hebrides Arc. volsmar: stn DW30, 22° 17' S, 171°18' E, 450-550 m, 8 dd. 
Indonesia. “Snellius" II: stn 4.128, 08°18'S, 118° 16' E, 700-835 m, 1 lv, 2 dd (rmnh). 

Distribution. — From Japan. 0-200 m (Habe & Kosuge, 1964) to Indonesia. Now extended 
to New Hebrides Arc, alive in 700-835 m (present paper). 

Antalis gardineri (Melvill,  1909) 

Figs 39, 45 f 

Dentalium gardineri Melvill,  1909: 120, pi. 5, fig. 9. 

Other reference: 

Dentalium (Antalis) gardineri — Ludbrook, 1954: 93. 

Type material. — Holotype bmnh 1910.3.17.12. 

Type locality. — Indian Ocean, Amirantes Is., 293-383 m. 

Material examined. — The type material. 
New Caledonia. “Vauban”  1978-79: stn 22. 22°59' S. 167°17' E, 540-545 m, 1 dd. — Stn 33, 22°33' S, 
166°25' E, 290-350 m, 4 dd. 

smib 2: stn DW 21, 22°40' S, 167°41' E, 460-500 m, 1 dd. — Stn DW 23, 22°31' S, 167°37' E, 410- 
420 m, 1 dd. 

2 dd. — Stn DW 75, 24°39' S, 168°40' E, 600 m, 1 dd. 
biogeocal: stn DW 308, 20°40' S, 166°58' E, 510-590 m, 1 lv, 3 dd. 
Loyalty Islands, musorstom 6: stn DW 410, 20°38' S, 167°07' E, 490 m, 1 lv, 2 dd. 
New Hebrides Arc. gemini: stn DW 51, 20°59' S, 170°03' E, 450 m. 4 lv, 14 dd. 
West Indian Ocean, benthedi: stn DR 28, 12°42' S, 45°20' E, 705 m, 1 dd. 

Fig. 39. — Distribution of Antalis gardineri. 

Distribution. — Seychelles. Now extended to NW Madagascar and New Caledonia, live 
records in 450-590 m. 

Source: MNHN, Paris 
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Antalis perinvolutum (Ludbrook, 1954) 

Figs 40, 45 g 

Dentalium (Fissidentalium) perinvolutum Ludbrook, 1954: 101, fig. 7. 

Other references: 

Dentalium (Graptacme) usitatum - Boissevain, 1906: 44, pi. 4, figs 6-8. 

Type material. — Holotype bmnh 1952.3.25.65. 

Type locality. — ‘‘John Murray”, stn 185, 13°48' N, 49°16' E, 2000 m, Gulf of Aden. 

Material examined. — The type material. Specimens identified by Boissevain (1906) as D. 
usitatum in zma. 

Indonesia, corindon: stn DR 231, 00'’05'N, 119°48' E, 1080 m, 1 lv, 1 dd. 

Distribution. — Indonesia, Andaman Sea and Gulf of Aden, 918-2000 m. Alive in 918- 

1080 m. 

Antalis phaneum (Dali, 1895) 

Figs 41, 45 i 

Dentalium phaneum Dali, 1895: 686, pi. 26, fig. 1. 

Other references: 

Dentalium phaneum - Boss et al., 1968: 253. — Kay, 1979: 586, fig. 193F. 

Type material. — Holotype usnm 107025, paratypes usnm 107026. 

Type locality. — ‘‘Albatross”, stn 3476, near Sandwich [Hawaii] Is., 298 fms [545 m]. 

Material examined. — The type material. 
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New Caledonia, biogeocal: stn CP 232, 21°34' S, 166°27' E, 760-790 m, 23 lv. 

biocal: stn DW 56, 23°35' S, 167° 12' E, 695-705 m, 1 lv. — Stn CP 75, 22° 19' S, 167°23' E, 825-860 
m, 8 lv. — Stn DW 106, 21°36' S, 166°29' E, 625-650 m, 1 dd. 
smib 2: stn DW 21, 22°40' S, 167°41' E, 460-500 m, 7 dd. 
Loyalty Islands, musorstom 6: stn DW 488, 20°49' S. 167°06' E. 800 m, 1 dd. 

French Polynesia. 11°22' S, 139°43' W, 614 m, J. Poupin-SMCB coll., 3 lv (mnhn). 

Distribution. — Central and South Western Pacific from Hawaii to French Polynesia and 
New Caledonia, live records in 614-860 m. 

Antalis boucheti sp. nov. 

Figs 42, 45 h, j, 73 g 

Type material. — Holotype mnhn. Paratypes: 12 mnhn, 1 ams C201723, 1 nmnz M268959, 
1 USNM. 

Type locality. — Loyalty Islands, musorstom 6, stn 428, 20°24' S, 166° 13' E, 420 m. 

Material examined. — New Caledonia, musorstom 4: stn CC 175, 18°59'S, 163°17'E, 
355 m, 1 dd (paratype). 

Loyalty Islands, musorstom 6: stn DW 397, 20°47' S, 167°05' E, 380 m, 4 dd (2 paratypes: 1 mnhn, 

I usnm). — Stn DW 398, 20°47' S, 167°06' E, 370 m, 1 dd. — Stn DW 406, 20°41' S, 167°07' E, 
373 m, 1 dd (paratype). — Stn DW 411, 20°40' S, 167°03' E, 424 m, 1 lv, 1 dd (paratypes). — Stn 
DW 413, 20°40' S, 167°03' E, 463 m, 1 dd. — Stn DW 428, 20°24' S, 166° 13' E, 420 m, 3 lv (holotype 
and paratypes), 3 dd (paratypes: 1 mnhn, 1 ams, 1 nmnz). — Stn DW 444, 20°54'S, 167°18'E, 
300 m, 2 dd. — Stn DW 446, 20°54' S, 167° 19' E, 360 m, 1 lv, 2 dd (1 paratype lv, 1 paratype dd). 
- Stn DW 451, 20°59' S, 167°25' E, 330 m, 5 dd (1 paratype). — Stn DW 481, 21°22' S, 167°50' E, 

300 m, 1 lv (paratype), 4 dd. 

Philippines, musorstom 3: stn DR 94, 13°47'N, 120°03' E, 842 m, 1 dd. 

Distribution. — New Caledonia and the Philippines. Alive from 360 to 424 m, shells down 
to 842 m. 

Source. MNHN, Paris 
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Fig. 42. — Distribution of Antalis boucheti. 

Description. — Shell to 50 mm long, white to yellow, 
solid, polished, very slightly curved, rapidly tapering to apex, 
16 to 18 rounded primary angled ribs. Secondary ribs begin 
near the apex, 58 in number at mouth. Transversal sculpture 
of fine and dense subequal striae, round in section. Under 
magnification, the longitudinal and transverse sculpture give 
this species a reticulate appearance. Apex fine with a deep 

fissure in fresh specimens, but this is usually missing due to 
breakage or wear. 

Measurements: holotype L 42, W 4.4, w 0.7, a 1; mean of 
8 paratypes L 32.2. W 3.71, w 0.67, arc 0.66. W/w ratio 
3.9-6.3. 

Etymology. — Named after Dr Philippe Bouchet, who contributed to this monograph all the 
way from collecting the material in the field to reviewing and editing my manuscript. 

Antalis guillei sp. nov. 

Figs 43, 45 k 

Type material. — Holotype mnhn. Paratypes: 11 mnhn, 1 nmp. 

Type locality. — West Indian Ocean, md 32 Reunion, stn DC 136, 20°46' S, 55"36'E, 
915-922 m. 

Material examined. — West Indian Ocean, md 32 Reunion: stn FA 40, 21°21' S, 55°27' E, 
150 m, 4 dd. — Stn DR 47, 21°23' S, 55°37' E, 205-215 m, 7 dd. — Stn DC 56, 21°05' S, 55°12' E, 
170-225 m, 8 dd (7 paratypes mnhn, 1 paratype nmp). — Stn DC 136, 20°46' S, 55°36' E, 915-922 m, 
5 dd (holotype and 4 paratypes). 

Distribution. — Reunion Island. Shells only in 150-915 m. 

Description. — Shell to 9 mm long, well arched, translu¬ 
cent. Sculpture of 10 primary ribs. Secondary ones begin 
equal in strength to. but less prominent than the primary ribs 
near the anterior aperture where both are present. Conspi¬ 
cuous growth lines also present. Apex simple, straight. 

lacking callus. Mouth thin, slightly depressed ventrally. 
Measurements: holotype L 8.7. W 0.9, w 0.3, arc 0.8; 

paratypes L 7.5, W 0.7, w 0.3, arc 0.7; L 8.6. W 0.9, w 0.4, 
arc 0.8; L 9, W 0.9, w 0.4. arc 0.9; L 8.7, W 0.8, w 0.3, arc 
0.6; L 8.5. W 0.8, w 0.3, arc 0.8. W/w ratio 2.3-3. 

Remarks. — Despite the small size, specimens appear to be mature. 

Etymology. — Named for Dr Alain Guille, now at Laboratoire Arago, Banyuls, formerly 
curator of Echinoderms at mnhn and senior scientist of Marion-Dufresne cruise md 32. 

Source: MNHN, Paris 
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Fig. 43. — Distribution of Antalis guillei. 

Other Indo-Pacific species of Antalis cited in the literature 

Antalis diarrhox (Watson, 1879): 511. "Challenger", stn 169, 37°34' S, 178°22' E, 700 fms [1280 m], 
New Zealand. Holotype bmnh 1887.2.9.65. 

Antalis glaucarena (Dell, 1953): 48. Chatham Rise, New Zealand, 200-300 fms [366-548 m], nmnz. 

Antalis inflexion (Sowerby, 1903): 224, pi. 5, fig. II. South Africa, Natal, Tugela River mouth, 14 fms 
[26 m], Paratype sam A9364. 

Antalis marukawai (Otuka, 1933): 159, textfig. la-f. Off Koshikizima, Satuma, Japan, 200 m. Central 
Fisheries Experimental Station, Japan. 

Antalis suteri (Emerson, 1954): 185, nom. nov. pro D. arenarium Suter, 1907. Stewart Island, New 
Zealand, 18 fms [33 m]. New Zealand Geological Survey, Wellington (fide Dance, 1986); 

paratype South Australian Museum D16001 (fide Zeidler & Macphail, 1978). 

Antalis tosaensis (Habe, 1963): 23, pi. 2, fig. 2. Tosa Bay, Shikoku, 200 m. nsmt. 

Genus Plagioglypta Pilsbry in Pilsbry & Sharp, 1897 

Type species (OD): Dentatium undulalum Munster, 1844. Carboniferous. 

Diagnosis. — Shell medium to large, almost straight, solid, polished, shiny, white. Sculptured 
at apex by close-set, fine, encircled wrinkles; prominent, oblique growth lines over the entire shell. 
Apex simple or with a fiat V-shaped notch. Subcircular in section, slightly compressed dorsoventrally. 
Radula rachidian similar to Dentalium, but with smooth anterior margin; lateral with large primary 
cusp; marginal short, sinusoidal. 

Distribution. — Ordovician (fide Emerson, 1962)-Recent. SW Pacific and Indian Ocean in 
temperate and cold water, absent in the Atlantic Ocean; shelf-bathyal. 

Plagioglypta pertracheata (Plate, 1908) 

Figs 44, 45 1-m 

Dentalium (Plagioglypta) pertracheatum Plate. 1908a: 357, pi. 30, figs 45-46. 

Source. 
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Type material. — Lectotype, designated by Kilias (1995), zmb 61099a (not seen). 

Type locality. — “Valdivia”,  stn 185, 03°41' S, 100°59' E, 614 m, SW Sumatra. 

Material examined. — New Caledonia, biocal: stn CP 26, 22°40' S, I66°27' E, 1618-1740 m. 
1 lv, 6 dd. 
biogeocal: stn CP 214, 22°43' S, 166°28' E, 1590-1665 m, 4 dd. 

West Indian Ocean, benthedi: stn DS 42, 13°05' S, 45°08' E, 400-520 m, 1 lv. — Stn F 49, 12°55' S, 
44°57' E, 300-450 m, 2 dd. — Stn F 61, 12°46' S, 44°58' E, 475-510 m, 2 lv, 5 dd. — Stn DS 64, 
12°4T S, 44°57’ E, 770-860 m, 1 dd. — Stn F 68, 12°30' S, 45°02' E, 400-460 m, 1 dd. — Stn DS 71, 
12°30' S, 45°02' E, 450 m, 1 lv, 4 dd. 
md 32 Reunion: stn CP 60, 21°03' S, 55°10' E, 460-490 m, 1 lv. — Stn DC 58, 21°03' S, 55°10' E, 
450 m, 4 lv, 6 dd. — Stn DS 178, 21°04' S, 55°10' E, 412-460 m, 3 lv, 7 dd. 

Fig. 44. — Distribution of Plagioglypta periracheala. 

Distribution. — W Indonesia, now extended to New Caledonia, Reunion Island and NW 
Madagascar, live records in 460-1740 m. 

Genus Striodentauum Habe, 1964a 

Type species (OD): Dentalium rhabdolum Pilsbry, 1905. Recent. 

Diagnosis. Shell medium to large, slightly curved to almost straight, solid, opaque, light 
brown. Longitudinal sculpture of 7-8 primary ribs; secondary ribs present, variable in number. Rib 
section angled, smooth or sculptured. Intercostal spaces concave, smooth or sculptured with 
longitudinal striae. Apex simple, section starlike at apex, starlike to polygonal at mouth. 
Radula rachidian with the granulose anterior border; lateral with prominent primary cusp, head 

granulose; marginal sinusoidal. 

Distribution. — Recent, Pacific and Indian Oceans, temperate and cold waters. Absent in the 
Atlantic Ocean. Shelf to bathyal. 

Source. MNHN, Paris 
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Source: MNHN, Paris 
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Striodentalium thetidis (Hedley, 1903) 

Figs 46, 52 b 

Dentalium ihelidis Hedley, 1903: 327, fig. 61. 

Other references: 

Dentalium ihelidis — Hedley, 1918: 112. 
Entalinopsis (Entalinopsis) thetidis - Habe & Kosuge, 1964: 8. 

Type material. — 2 syntypes dd ams Cl6212. 

Type locality. — Off Port Kembla, New South Wales, Australia, 115-137 m. 

Material examined. — The type material. 

Philippines, musorstom 3: stn CP 143, 11°29'N, 124° 11' E, 205-214 m, 2 dd. 

Distribution. — Southeastern Australia, now extended to the Philippines; shells in 115- 

214 m. 

Fig. 45. a, Antalis longitrorsum, shell (80 mm), apex and apical section, Tulear, (mnhn). — b, Antalis porcatum, shell 
(18 mm), apex and apical section, md 32 Reunion: stn DC 86. — c, Antalis weinkauffi, shell (68 mm), apex, apical 
section, detail of the sculpture, New Caledonia lagon: stn 267. — d. Antalis usitatum, shell (45.5 mm), apex, detail of 
the sculpture, corindon: stn B 244. — e, Antalis tibanum, shell (21 mm), apex and apical section, volsmar: stn 
DW 30. — f, Antalis gardineri, shell (63 mm), apex, apical and oral sections, Gemini: stn DW 51. — g, Antalis 
perinvolutum, shell (68 mm), apex, and apical section, corindon: stn DR 231. h, Antalis type radula (A. boucheti sp. 
nov.). — i, Antalis phaneum, shell (37 mm), apex, apical and oral sections, biogeocal: stn CP 232. —j, Antalis boucheti 
sp. nov., holotype, shell (42 mm), apex and detail of the sculpture. k, Antalis guillei sp. nov., holotype, shell (8.7 mm), 

apex, apical and oral sections, section of the ribs and detail of sculpture. — 1, Plagioglypta pertracheata, shell (60 mm), 

apex, apical and oral sections, detail of the sculpture, benthedi: stn F 61. — m, Plagioglypta type radula (P. 
pertracheata). Scale lines: 100 pm (h, m). 
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Striodentalium rhabdotum (Pilsbry, 1905) 

Figs 47, 52 a, d 

DenlaUum rhabdotum Pilsbry, 1905: 116, pi. 5, figs 45-47. 

Other references: 

Dentalium (Antalis) rhabdotum — Kuroda & Kikuchi, 1933: 8, pi. 1, figs 1-2. 
Dentalium (Dentate) rhabdotum — Habe, 1953: 294; 1957: 129, fig. 11. 
Antalis rhabdotum - Habe, 1962: 106, pi. 47, fig. 12; 1963: 263, pi. 38, figs 17-18. — Habe & Kosuge, 1964: 5. — Okutani, 
1964: 73. 
Striodentalium rhabdotum - Okutani. 1966: 12. — Habe, 1964a: 22, pi. 2, figs 17-18; 1971: 489 (Japanese text). 307 (English 
text), pi. 65. figs 4-5. — Habe, 1977: 334, pi. 72, fig. 5. — Habe et a!.. 1986: 24, pi. 1, figs 11-12. — Qi & Ma, 1989: 118, 
figs lOa-b. - Higo & Goto. 1993: 687. 

Type material. Holotype ansp 88319. 

Type locality. — Heda, Izu, Japan, 306 m. 

Material examined. — The type material. 
Chesterfield Islands, musorstom 5: stn DW 341, 19°46' S, 158°43' E, 620-630 m, 3 dd. 
Indonesia. ",Snellius”  II: stn 4.135, 06°29' S, 121 °09' E, 495 m, 2 lv, 3 dd. — Stn 4.267, 08°18'S, 
118°21' E, 650 m, 1 dd. 
Philippines, musorstom 1: stn CP 44, 13°47' N, 120°30' E, 592-610 m, 8 dd. 
musorstom 2: stn CP 82, 13°46' N, 120°28' E, 550 m, 5 lv. 
musorstom 3: stn CP 106, 13°47'N, 120°30' E, 640-668 m, 6 lv, 60 dd. — Stn CP 118, 11°58' N, 
121°06' E, 448-466 m, 1 lv, 3 dd. — Stn CP 122, I2°20' N, 121°42' E, 219-220 m, 2 dd. 

Distribution. — Japan, from 61 m to 1350 m (Habe, 1957 and Okutani, 1964); East and 
South China Seas, 300-550 m (Qi & Ma, 1989). Now extended to the Philippines and New Caledonia. 
Live records in 448-668 m. 

Source. MNHN, Paris 
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Striodentalium kanakorum sp. nov. 

Figs 48, 52 c 

Type material. - Holotypc and 3 paratypes mnhn. 

Type locality. New Caledonia, Coral Sea, chalcal 2, stn DW74,24°40' S. 168°38' E, 650 m. 

Material examined. New Caledonia, chalcal 2: stn DW 72, 24°55' S, 168°22' E, 527 m, 
1 lv (paratype). — Stn DW 73, 24°40' S. 168°38' E, 573 m, 1 dd (paratype). Stn DW 74. 24°40' S, 
168°38' E, 650 m, 1 lv (holotype). 
MUSORSTOM 4: stn DW 197, 18°51' S. 163°2T E, 550 m. 1 dd (paratype). 

Fig. 48. Distribulion of Striodentalium kanakorum. 

Distribution. New Caledonia, alive in 527-650 m. 

Description. Shell to 32 mm long, solid, regularly 
curved, white, shiny. Seven primary high, angulate and 
irregular ribs and one secondary rib at each intercostal 
concave space. Apex truncate with important callus, wide on 
dorsal side, lumen drop-like shape. Cross section laterally 
compressed throughout, mouth thin. 

Measurements: holotype L 21, W 2.8. w 1.4, arc 1.3; 
paratvpes L 18.5. W 2.7. w 1.4, arc 1: L 27.6. W 3.1. w 1.4, 
arc 1.4; L 32, W 3.1, w 1.5, arc 1.5. W/w ratio 2.2-2. 

Remarks. — S. kanakorum is shorter, more curved and shiny than the other species of the 
genus, except S. thetidis, but in the latter species the intercostal spaces are finely striated. 

Etymology. - After Kanak, name of the people of New Caledonia and Vanuatu Islands. 

Other Indo-Pacific species of Striodentalium cited in the literature 

Striodentalium chinensis Qi & Ma, 1986; 69, fig. 1. East China Sea. 
Striodentalium concretum (Colman, 1958); 141, fig. 2. E of Sydney. NSW, Australia, 548 in. AMS. 

Striodentalium hosoi Habe, 1963: 263, fig. 46. Off Tosa Bay, Shikoku, Japan, nsmt. 

Striodentalium polycostatum Qi & Ma, 1986: 69. East China Sea, 184 m. 

Source . MNHN, Paris 
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Genus Graptacme Pilsbry & Sharp, 1897 

Type species (SD by Woodring, 1925): Denialium eboreum Conrad, 1846. Recent, Tampa Bay, Florida, USA. 

Diagnosis. — Shell medium to large, slightly to well curved, generally fragile, polished to 
shiny, except for apical portion; translucent white and salmon near the apex in some species. 
Sculptured by close, fine, longitudinal striae, prominent near apex; anterior half of shell usually 
smooth. Apex simple, truncate with apical callus and lumen variable in shape, or with deep irregular 
slit on dorsum or side in some species. Circular in section, oral aperture generally thin and 

translucent. 
Radula similar to Denialium. 

Distribution. Paleocene-Recent, worldwide; sublittoral of temperate and tropical regions 

to abyssal. 

Graptacme lactea (Deshayes, 1825) 

Figs 49, 52 e-f, 71 f, 73 i 

Denialium lacteum Deshayes, 1825: 362, pi. 2, fig. 27. 

Other references: 

Denialium lacteum - Sowerby, I860: 98, pi. 225 (Denialium 3), fig. 48: 1873: pi. 6, fig. 37. — Pilsbry & Sharp. 1897: 99, 
pi. 19, fig. 1. — Boissevain, 1906: 54, pi. 1, fig. 21, pi. 6, fig. 35. 
Eboreidens lacteum - Chistikov, 1975: 19; 1979: 113, fig. 5. 

Fig. 49. — Distribution of Graptacme lactea. 

Type material. — Lectotype (here designated; L 29, W 2.8, w 0.9) and paralectotype, mnhn. 

Type locality. — India. 

Material examined. — The type material. 
Chesterfield Islands, corail 2: stn DW 72, 19°15' S, 158°21' E, 32 m, 2 dd. — Stn DW 100, 19°06' S, 
158°27' E, 40 m, 1 lv. — Stn DW 122, 19°28' S, 158°17' E, 32 m, 2 dd. — Stn DW 155, 19°49' S, 

Source: MNHN, Paris 
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158°25' E, 42 m, 1 dd. — Stn DW 158, 19°46' S, 158°17' E, 28 m, 1 dd. — Stn DW 160, 19°46' S. 
158°23' E, 35-41 m, 1 Iv. 

Philippines. Coll. Jousseaume, 3 dd (mnhn). 

West Indian Ocean. Seychelles, 2 dd (mnhn). 

Distribution. — Philippines and China Seas to Indonesia and the Indian Ocean, now 
extended to the Coral Sea, alive in 32 to 42 m. 

Remarks. — The type specimens are very worn but show typical Graptacme sculpture, as 
noted by Boissevain (1906: 54). Chistikov (1975) proposed the genus Eboreidens and the family 
Eboreidentidae using G. lactea as type species, but giving a description not corresponding to the 
characteristics of G. lactea. I have not seen Chistikov’s specimens, but they do not appear to be the 
present species. Examination of the figure of the radula (Chistikov, 1979b: fig. 5) indicates that 
Chistikov’s species is Calliodentalium crocinum. If  this is correct, Eboreidens and Eboreidentidae are 
synonyms of Calliodentalium and Calliodentaliidae respectively. 

Graptacme acutissima (Watson, 1879) 

Figs 50, 52 g 

Denlalium acutissimum Watson, 1879: 514; 1886: 8, pi. 1, fig. 8. 

Other references: 

Denlalium acutissimum — Pilsbry & Sharp, 1897: 94, pi. 20, fig. 26. — Boissevain, 1906: 45, pi. 2, fig. 39, pi. 5, figs 9-12. 
D. (Graptacme) acutissimum - Plate, 1908a: 351. 
Graptacme acutissimum - Habf. & Kosuge, 1964: 5. — Okutani, 1974: 34. 
Graptacme acutissima - Higo & Goto, 1993: 687. 

Type material. — Three syntypes bmnii 1887.2.9.31-33. The specimen bmnh 1887.2.9.31 is the 
figured syntype and will  be designated lectotype by Lamprell & Healy (in press). The paralectotype 
bmnh 1887.2.9.33 belongs to a different species. 

Type locality. — Putative lectotype and paralectotype from “Challenger ”  stn 218, 02°33' S. 
144°04' E, 1070 fms [1956 m], N off Papua New Guinea. Non-conspecific paralectotype from stn 246. 
36° 10' N, 178°00' E, East of Japan, 3758 m. 

Material examined. — The type material. 
New Caledonia, biocal: stn KG 03, 21°15'S, 166°39' E, 2340 m, 1 lv. — Stn DS 04, 21°16'S, 
166°40' E, 2340 m, 2 lv, 6 dd. — Stn CP 05, 21°16'S, 166°44' E, 2340 m, 11 dd. — Stn CP 23, 
22°46' S, 166°20' E, 2040 m, 3 dd. — Stn CP 72, 22°10' S, 167°33' E, 2100-2110 m, 3 lv, 13 dd. — 
Stn CP 74, 22° 14' S, 167°29' E, 1300-1475 m, 1 dd. — Stn DW 79, 20°40' S, 166°52' E, 1320-1380 m, 
1 dd. Stn KG 89, 21°03'S, 166°56' E, 2070 m, 1 lv, 2 dd. — Stn KG 95, 21°22'S, 166°33'E, 
2365 m, 1 dd. 
biogeocal: stn CP 238, 21°28'S, 166°23'E. 1260-1300 m, 2 lv, 1 dd. — Stn CP 250, 21°25'S, 
166°28' E, 2350 m. 2 lv, 3 dd. — Stn CP 260, 21°00' S, 166°58' E, 1820-1980 m. 1 lv, 8 dd. — Stn 
CP 266, 21°05' S, 166°57' E, 1990-2100 m, 2 dd. — Stn KG 269, 21°02' S. 166°58' E, 1810 m, 1 lv, 
1 dd. - Stn CP 273, 21°02'S, 166°57'E, 1920-2040 m, 1 dd. — Stn CP 321, 21°12'S, 167°00'E, 
2190-2205 m, 1 dd. Stn CP 341, 21°30' S, 166°47' E, 2334 m, 1 dd. 
Indonesia, corindon: stn CH 231, 00°05' N, 119° 48'E, 980-1080 m, 1 dd. 
Philippines, musorstom 2: stn CP 55, 13°54'N, 119°58'E, 865 m, 1 lv, 1 dd. 
West Indian Ocean, md 32 Reunion: stn DS 109, 20°52' S, 55°06' E, 1050-1240 m, 1 lv, 1 dd. 
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Distribution. — The Philippines, Indonesia, N of Papua New Guinea and East Africa 
(Plate, 1908a). Now extended to New Caledonia and Reunion Island. Living records from 1050 to 
2350 m, mostly below 1800 m, shells known from 865 m (present paper). 

Graptacme africana (Sowerby, 1903) 

Figs 51, 52 h 

Dentalium africanum Sowerby, 1903: 224, pi. 5, fig. 10. 

Other references: 

Dentalium africanum - Smith, 1906b: 58. Barnard, 1963b: 351: 1974: 742. 

Type material. — Holotype bmnh 1903.7.27.54, paratype sam A5491. 

Source: MNHN, Paris 
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Type locality. North of Untwalumi river, Natal, South Africa, 25 fms [45 mj. 

Material examined. — The type material. 
West Indian Ocean. Tulear, Madagascar, Thomassin coll., 1 dd (bmnli). 

South Africa. “Meiring Naude": stn SM 16, 27°33' S, 32°35' E, 384 m, 1 dd. 

Distribution. South Africa, now extended to Madagascar, shells from 45 to 384 m. 

Fig. 52. a. Striodentalium rhabdotum, shell (91 mm), apex, apical and oral sections, musorstom 3: stn CP 106. 
b. Striodentalium tethidis, shell (22 mm), apex and apical section, detail of the sculpture, mnhn. musorstom 3: stn 
CP 143. c, Striodentalium kanakorum sp. nov.. holotype, shell (21 mm), apex, apical and oral sections. - 
d, Striodentalium type radula (S. rhabdotum). e. Graptacme lactea. shell (23 mm), apex and apical section, corail 

2: stn CP 160. f. Graptacme type radula (O', lactea). g, Graptacme acutissima. shell (47 mm), apex and apical 
section, riocal: stn DW 79. h. Graptacme africana, shell (44 mm), detail of the sculpture. Tulear (bmnh). Scale lines: 
100 pm (d. fi.  
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Other Indo-Pacific species of Graptacme cited in the literature 

Graptacme acuticostata (Plate, 1908): 352, pi. 30, fig. 37. Off Dar-es-Salaam, Tanzania, "Valdivia", 
stn 247, 05°56' S, 39'T E, 50 m. Holotype zmb 61082 (fide Kilias, 1995). 

Graptacme elpis (Winckworth, 1927): 168, pi. 14, figs 6-7. West side of Nannar, Ceylon, 5 m. 
2 syntypes bmnh 1952.3.21.13-14. 

Genus Fissidentalium Fischer, 1885 

Type species (by monotypy): D. ergasticum Fischer, 1885 (= D. capillosum Jeffreys, 1877). Recent, Atlantic Ocean. 
1900 m. 

Diagnosis. — Shell generally very large, moderately curved, solid, opaque or polished, white, 
cream or light brown, usually with dark-brown markings. Longitudinal sculpture faint with primary 
ribs variable in number; secondary ribs present, originating near the apex, variable in number and in 
some species reaching the strength of the primary ribs at the oral area. Rib section round, fiat or 
angled, striated, cancellated or serrated. Intercostal spaces concave or convex, smooth or with 
longitudinal or transverse striae, generally less prominent than ribs. Apex with a deep irregular slit 
on ventral side, frequently broken or worn. Section polygonal at apex, circular or subcircular slightly 
dorsoventrally compressed at oral aperture. 
Radula: rachidian strong, well curved with barely granulose anterior margin; lateral strong with short 
but strong cusps or irregular grooves, anterior part of head usually granulose; marginal large and 
sinusoidal. 

Distribution. — Cretaceous-Recent, worldwide, shelf to abyssal. 

Fissidentalium profundorum (Smith. 1894) 

Figs 53, 62 f, 1, 70 a 

Dentalium profundorum Smith, 1894: 167, pi. 4, fig. 18. 

Other references: 

Dentalium profundorum - Pilsbry & Sharp, 1897: 79, pi. 6, fig. 82. — Smith, 1906a: 249. — BoissEVArN, 1906: 37, pi. 4. 
figs 14-16. - Winckworth, 1940a: 25. 
Fissidentalium (Fissidentalium ) profundorum - Habe, 1964a: 13, pi. 1, fig. 15, pi. 5, fig. 59. 

Type material. — Holotype presumably in the Zoological Survey of India; paratype bmnh 

1894.9.11.11. 

Type locality. — Off Sri Lanka, "Investigator", 06°32' N, 79°37' E, 675 fms [1235 mj. 

Material examined. — The paratype. 
New Caledonia, biocal: stn CP 57, 23°44' S, 166°58' E, 1490-1620 m, 1 dd. — Stn CP 62, 24°19' S, 
167°49' E, 1395-1410 m, 1 dd. 

biogeocal: stn CP 238, 21°28'S, 166°23'E, 1260-1300 m, 10 dd. 
Indonesia, corindon: stn DR 229, 00°02' N, 119°50' E, 411-445 m, 1 lv, 1 dd. 
West indian Ocean "Galathea”: stn 217, 14°20' S, 45°09' E, 3560 m, 2 dd (zmc). 

Distribution. — Indian Ocean, Indonesia, Japan, now extended to New Caledonia. Live 
records in 441-445 m and shells down to 3560 m (present paper). 

Source: 
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Fig. 53. — Distribution of Fissidentalium profundorum. 

Fissidentalium magnificum (Smith, 1896) 

Figs 54, 62 b, i, 78 a 

Denialium magnificum Smith, 1896: 371. 

Other references: 

Denialium magnificum - Pilsbry & Sharp, 1897: 78, 251. — Alcock & Anderson, 1898: pi. 7, figs 5-5a. — Smith, 1904: 
7; 1906a: 248; 1906b: pi. 7, figs 5-5a. — Boissevain, 1906: 37, pi. 2, figs 32-32a. — WiNCKWORTH,”l940a: 25. 
Fissidentalium (Fissidentalium ) magnificum - Habe & Kosuge, 1964: 3. 

Type material. — Holotype presumably in the Zoological Survey of India; paratype bmnh 
1895.12.13.1. 

Type locality. — Off Trincomalee, East coast of Sri Lanka, “Investigator", 08°40' N, 
81°27' E, 637-800 fms [1165-1465 m]. 

Material examined. — Paratype in bmnh. 
Chesterfield Islands, musorstom 5: stn CP 323, 21°19' S. 157°58' E, 970 m, 1 Iv, 3 dd. Stn CP 324, 
21°15' S, 157°51' E. 970 m, 1 dd. 
Loyalty Islands, musorstom 6: stn DW 426, 20°25' S, 166°23' E, 610 m, 2 lv. — Stn DW 489, 20°48' S, 
167°06'E, 700 m, 1 Iv. 
Indonesia, corindon: stn CH 214, 00°31'N, 117°50'E, 595 m, 1 dd. — Stn CH 240, 00°38'S, 
119°34' E, 675 m, 2 lv. 
"Snellius” II: stn 4.127, 08°19'S, 118°18'E, 500-550 m, 1 dd. — Stn 4.128, 08°18'S, 118°16'E, 
700-835 m, 2 lv, 6 dd. — Stn stn 4.130, 08°18' S, 118°18' E, 700-730 m, 1 lv, 5 dd. — Stn 4.267, 
08° 18' S, 118°2T E, 650 m, 10 lv, 21 dd. (rmnh). 
Philippines, musorstom 1: stn CP 47, 13°41'N, 120°30' E, 685-757 m, 2 lv, 7 dd. 
musorstom 2: stn CP 24, 13°37' N, 120°42' E, 640-647 m, 1 dd. — Stn CP 25, 13”39' N, 120°43' E. 
520-550 m, 1 lv. — Stn CP 55, 13°54' N, 119°58' E, 865 m, 8 lv, 8 dd. 
musorstom 3: stn DR 95, 13°56' N, 119°59' E, 865 m, 13 dd. — Stn DR 102, 14°01' N, 120°18' E, 
192 m, 1 dd. — Stn CP 106, 13°47'N, 120°30'E, 640-668 m, 2 dd. — Stn CP 133, 11°58'N, 
121°52' E, 334-390 m, I dd. 
West Indian Ocean. “Galathea": stn 314, 15°54' N, 90°17' E, 2600 m, 2 lv (zmc). 
md 32 Reunion: stn CP103, 20°42' S, 54°57' E, 2950-2970 m, 2 dd. 
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I'Ki. 54. Distribution of Fissidentalium magnficum. 

Distribution. — Indian Ocean, now extended to the 
Caledonia, live records in 520-2600 m (present paper). 

Philippines, Indonesia and New 

Fissidentalium shoplandi (Jousseaume, 1894) 

nr,, Fiss 55> 73 a-d 
uentatium sliuplandi Jousseaume. 1894: 102. 

Synonyms: 

Dentalium transversostriatum Boissevain. 1906: 32. pi. 4 fig 23 (Svn nov i 
Oenndnm, (,Ftss,dentalium) chuni Plate, 1908a: 341. pi. 30. figs 1-9 (Syn. nov.). 

Other references: 

-— Dentalium (F.) shoplandi - Ludbrook, 1954: 99. 
Dentalium (F.) chuni - Jaeckel, 1932: 305. 

s ~ zma 

MUSORSTOM 3: stn CP 123 12°H' N I21°4S' F 7no 7m , m’ 1 lv- 

464-475 ns, 1 dd. - Stn 'CP ,28 Nn'50'N, ~ ^,7 dT' ‘ E- 

C«led<S,Hr^11, ,̂19̂ r^,^r^,d the Ph4ippines, now extended to New 

Source: MNHN, Paris 
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Fig. 55. Distribution of Fissidenlalium shoplandi. 

Remarks. The type material of D. chuni was not examined but the detailed original 
description allow's us to synonymize it. 

Fissidenlalium cornubovis (Smith. 1906) 

Figs 56. 62 h 

Denlalium cornubovis Smith. 1906a: 249. 

Other references: 

Denlalium cornubovis — Annandalk & Stewart, 1909: pi. 23. figs 2-2a. Winckworth, 1940a: 25. 
Denlalium ceras - Smith. 1906a: 248. 

Type material. Lectotype (here desianated) the largest (63 mm) of the 3 syntypes bmnh 
1906.10.12.142-144. 

Type locality. Indian Ocean. 1154 fms [2109 m], "Investigator". 

Material examined. — New Caledonia, biocal: stn CP 13, 20°20' S. 167° 19' E. 3690-3740 m, 
1 Iv. 1 dd. Stn CP 17, 20°35' S, 167°25' E. 3680 m, 1 lv, 2 dd. 
West Indian Ocean, benthedi: stn CH 87. 11°44' S. 47°35' E, 3716 m, 2 lv. 
md 32 Reunion: stn DS 151, 20°51' S. 56°03' E. 3240-3300 m, 2 lv. 
“Galathea": stn 234, 05°25' S. 47"09' E, 4830 m, 3 dd. — Stn 238, 03°23' S. 44°04' E, 3960 m, 2 lv. 
1 dd (ZMC). 
East Indian Ocean, safari 2: stn CP 10, 01°43'N, 87°08' E, 4350 m. 1 lv. Stn CP 12, 02°54' S. 
89°43' E, 3344 m, I lv. 
"Galathea": Stn 280, 01°66' N. 77°09' E. 4350 m, 1 lv, 8 dd. Stn 314, 15°54' N. 90°17' E, 2600 m, 

I lv (zmc). 

Distribution. — Widely distributed throughout the Indian Ocean, now' extended to New 
Caledonia, recorded alive from 2600 to 4350 m. 

Remarks. — The three syntypes of F. curnubovis are gerontic individuals, and their ribs fade 
near the half of the shell. The specimens identified as Denlalium ceras by Smith, 1906 (S of Sri-Lanka, 
bmnh 1906.10.12.1-2) are adults but not gerontic, and are ribbed throughout. 
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Fissidentalium ceras (Watson, 1879), from “Challenger” stations 246, 36° 10' N, 178°00' E, Mid 
Pacific Ocean E of Japan, 2050 fms [3690 m] and 299, 33°31' S, 74°43' W, W of Valparaiso, 2160 fms 
[3948 m], is here considered a senior synonym of Fissidentalium megathyris Dali, 1889, from 
"Albatross”, stn 2807, 00°24' S, 89°06' E, 812 fms [1485 m], near Galapagos Islands (holotype usnm 

594262). This abyssal species is widely distributed throughout the East Pacific, from Chile to 
Northern California and the Central Pacific. 

Fissidert '•lium serrulatum (Smith, 1906) 

Figs 57, 70 b 

Denlalium serrulatum Smith, 1906a: 249. 

Other reference: 

Denlalium serrulatum — Winckworth, 1940a: 25. 

Fig. 57. — Distribution of Fissidentalium serrulatum. 

Source: MNHN, Paris 
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Type material. — Holotype presumably in the Zoological Survey of India; paratype bmnh 

1906.10.12.4. 

Type locality. — Andaman Is., Gulf of Bengal, 60 fms [110 m]. 

Material examined. — Paratype in bmnh. 

Indonesia, corindon: stn DR 216, 00°40' N, 117°5T E, 96 m, 2 dd. 
Philippines, musorstom 2: stn CP 72, 14°00'N, 120°18'E, 182-197 m, 1 dd. 

Distribution. — Gulf of Bengal, now extended to Indonesia and the Philippines. No records 
of living material, shells from 96 to 182 m (present paper). 

Fissidentalium malayanum (Boissevain, 1906) 

Figs 58, 62 d, j 

Denlalium malayanum Boissevain, 1906: 32, pi. 5, fig. 45. 

Other reference: 

Fissidenialium (F.) malayanum — Habe & Kosuge, 1964: 3. 

Type material. — Lectotype (here designated) zma 3.06.033, paralectotypes zma 3.06.030-032. 

Type locality. — “Siboga”, stn 300, 10°49' S, 123°23' E, 918 m, Timor Sea. 

Material examined. — The type material. 
New Caledonia, biocal: stn KG 03, 21°15'S, 166°39'E, 2340 m, 1 dd. — Stn CP 05, 21°16'S, 
166°44' E, 2340 m, 2 lv, 30 dd. — Stn CP 72, 22°10' S, 167°33' E, 2100-2110 m, 42 lv, 4 dd. — Stn 

DS 98, 21° 14' S, 166°30' E, 2365-2470 m, 3 dd. 
biogeocal: stn CP 250, 21°25' S, 166°28' E, 2350 m, 42 dd. — Stn CP 266, 21°05' S, 166°57T4' E, 
1990-2100 m, 2 dd. — Stn CP 283, 21°22' S, 166°3T E, 2370-2375 m, 11 dd. — Stn DW 313, 20°59' S, 
166°59' E, 1600-1640 m, 1 dd. — Stn CP 321, 21°12' S, 167°00' E, 2190-2205 m, 37 dd. — Stn CP 

Source: MNHN, Paris 
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329. 21°09'S, 166°40' E, 2315-2310 m, 19 dd. — Stn CP 336, 21°12'S. 166°22' E. 2370-2380 m, 
11 dd. Stn CP 341. 21°30' S. 166°47' E. 2334 m. 25 dd. 

West Indian Ocean. "Galathea”: stn 190. 29°42'S. 39°19'E, 2760 m, 1 lv. 1 dd (zmc). 

Distribution. Indonesia, now extended to southern Madagascar and New Caledonia. 
Living from 2100 to 2760 m; shells from 918 m. 

Fissidentalium viedani Kosuge, 1981 

Figs 59, 62 c 

Fissidentalium viedani Kosuge, 1981: 114, pi. 39, figs 5-7. 

Other reference: 

Fissidentalium (F.) viedani - Springsteen & Leobrera, 1985: 286. pi. 82, fig. 4. 

Type material. Holotype, Institute of Malacology, Tokyo imt 81-36 (not seen). 

Type locality. Bohol. Philippines. 

Material examined. — Philippines, musorstom 3: stn CP 118. II°58'N, 121 "06' E, 448- 
466 m, 1 dd. 

Fig. 59. Distribution of Fissidentalium viedani. 

Distribution. — Only known from the Philippines, shell in 448-466 m. 

Fissidentalium levii sp. nov. 

Figs 60, 70 c 

Type material. Holotype mnhn. Paratypes: 8 mnhn, 1 ams C201724. I nmnz M268957. 

Type locality. — North of New Caledonia, musorstom 4. stn DW 160, I8°42' S, 163°13' E. 
668 m. 

Source: MNHN, Paris 
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Material examined. — Chesterfield Islands. MUSORSTOM 5: stn DW 341. I9°46' S. 158°43' E. 
620-630 m. 1 dd (paratype). Stn DC 358, 19°39'S, I58°47' E, 680-700 m, I dd (paratype). 
New Caledonia, biocal: stn DW 33, 23° 10' S, 167° 10' E, 675-680 m, 1 lv (paratype). Stn DW 39, 
22°55' S, 167°23' E, 650 m, I dd (paratype ams). Stn CP 40. 22°55' S, 167°24' E. 650 m. 3 dd. 
Stn DW 46, 22°53' S, 167"17' E, 570-610 m, 1 dd. - Stn DW 48, 23°00' S, 167°29' E. 775 m, 2 dd. 
MUSORSTOM 4: stn DW 160, 18°42' S, 163° 13' E. 668 m, 3 lv (holotvpe and 2 paratypes). 
SMIB 2: stn DW 20, 22°44' S. 167°42' E, 415-470 m, 2 dd. — Stn DW 21, 22°40' S,' 167°41' E, 460- 
500 m, 3 dd. 
smib 3: stn DW 21, 22l>59'S, 167°19'E, 525 m, 5 dd (1 paratype). 
“Vauban" 1976: Pointe du Grand Recif Sud, 200 m, 1 dd (1 paratype). 
"Vauban” 1978-79: stn 14, 22°16'S, 167°17'E, 465-495 m, 1 dd.Stn 22. 22°59'S. 167°17'E. 
540-545 m, 1 dd. 
Loyalty Islands, musorstom 6: stn DW 396, 20°48'S, 167°01' E, 1400 m, 1 dd (paratype nmnz). 

New Hebrides Arc. gemini: stn DW 55, 20°59' S. 170°02' E. 710 m, 1 dd (paratype). 

Fig. 60. Distribution of Fissidenlalium levii. 

Distribution. — New Caledonia, alive in 668-680 m, shells from 200 to 1400 m. 

DrscRii'TiON. Shell to 70 mm long, strong, white, shiny. Measurements: holotype L 51.7. W 5.1. w 1.6. arc 1.5: 
slightly curved, regularly tapering. Sculptured by numerous paratypes L 61.5, W 6.5, w 1. arc 2; L 50.7, W 5. w 1.2, arc 
close riblets often fading near the oral aperture. Apex with a 1.5; L 44.9, W 5, w 1. arc 1.5., W/w ratio 3.18-6.5. 
narrow, irregular slit in ventral side in well preserved 
specimens, slightly compressed dorsally. Mouth fragile, trans¬ 
lucent. subcircular in section. 

Remarks. — This species can be compared with some growth stages of Antalis gar diner i, but 
the latter species has better defined and regularly spaced ribs and transverse sculpture. 

Etymology. Named for Prof. Claude Levi, mnhn, senior scientist of the biocal Expedition, 

and former head of Marine Invertebrates in mnhn. 
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Fissidentalium metivieri sp. nov. 

Figs 61, 62 a, 70 d-e 

Type material. — Holotype mnhn. Paratypes 10 mnhn, 1 nmp, 1 usnm, 2 bmnh 1994.4041. 

Type locality. — West Indian Ocean, SW Madagascar, "Mascareignes III",  stn 106, 

22°24' S, 43°03' E, 600 in. 

Material examined. — West Indian Ocean. SW Madagascar, "Mascareignes III"',  stn 65, 
22°26' S, 43°05' E, 520 m, 1 lv (paratype). — Stn 67, 22°26' S, 43°06' E, 530 m, 1 dd. — Stn 74, 
22°26' S, 43°03' E, 540 m, 1 lv, 1 dd. — Stn 76, 22°22' S, 43°04' E, 530 m, 2 lv (1 paratype). — Stn 
82, 22° 11' S, 43°03' E, 520 m, 1 lv. — Stn 84, 22°21' S, 43°04' E, 535 m, 4 lv (1 paratype). — Stn 88, 
22° 13' S, 43°04' E, 525 m, 2 dd (2 paratypes). — Stn 91, 22°25' S, 43°04' E, 535 m, 1 lv. — Stn 95, 
22° 12' S, 43°03' E, 590 m. 4 lv (1 paratype mnhn, 1 paratype nmp). — Stn 97, 22°24' S, 43"04' E. 
600 m, 3 lv. — Stn 100, 22°23' S, 43°03' E, 600 m, 2 lv. — Stn 104, 22°22' S, 43°03' E, 610 in, 1 lv 
(paratype usnm). — Stn 106, 22°24' S, 43°03' E, 600 m, 3 lv (holotype and 1 paratype). — Stn 111, 
22°17' S, 43°02' E, 610 m, 2 lv. — Stn 113, 22°11' S, 43°02' E, 650 m, 1 dd. — Stn 122, 22°17' S, 
43°03' E. 600 m, 1 lv, 4 dd. — Stn 126, 22°18' S, 43°02' E, 590 m, 10 lv (2 paratypes), 4 dd. — Stn 
127, 22°21' S, 43°02' E, 610 m, 8 lv, 2 dd. 
Madagasgar. “Vauban" Crosnier coll. 1973: stn CH 46, 15°19'S, 46°12'E, 400 m, 3 dd. — Stn 
CH 48, 1>18'S, 46° 12' E, 480-510 m, 1 dd. — Stn CH 49, 15°18'S, 46° 10' E, 500-550 m, 2 lv, 
10 dd (1 paratype). — Stn CH 50, 15°19' S, 46°12' E, 405 in, 1 lv, 1 dd. — Stn CH 88, 18°54' S, 
43°55'E, 280-310 m, 1 dd. — Stn CH 91, 21°26'S, 43°15' E, 425-550 m, 1 dd. — Stn CH 102, 

22°30' S, 42°59' E, 995-1020 m, 2 dd (paratypes bmni-i). 

SW Madagascar, Mozambique Channel, alive in 310-650 m, shells to 1020 m. Distribution. 

Description. — Shell to 180 mm long, solid, opaque, light 
brown. Anterior half of shell straight and regularly curved to 
posterior end, rapidly tapering to apex. Eight primary ribs, of 
which two latero-dorsal are larger, prominent to mouth. 
Secondary ribs begin earlier on dorsal than on ventral side, 
never reaching the strength of the primary ribs. Transverse 

sculpture cancellate over entire length of shell. Apex with 
long irregular slit. Mouth straight, section oval dorsoven- 
trally. 

Measurements: holotype L 130.9, W 19.6, w 2.4, arc 0.5. 
W/w ratio 7.1. 

Source: 
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Remarks. — Fissidentalium metivieri can be compared to F. magnificum, which is more 
regularly curved, with circular to slightly flattened section, with ribs equal in size and different W/w 
ratio 5.3/1. Fissidentalium metivieri also resembles the fossil F. rectum (Linne) in shape, but that 
species has fine longitudinal striae over the entire surface. F. exasperatum is less curved and more 
sculptured transversally and also has longitudinal striae throughout. F. metivieri is the largest known 
living scaphopod species. 

Etymology. Named for Bernard Metivier, mnhn, who participated in several of the 
expeditions on which the present report is based, and who assisted in many ways during my visits to 
Paris. 

Other Indo-Pacific species of Fissidentalium cited in the literature 

Fissidentalium ceras (Watson, 1879): 510. “Challenger" stn 246, 36°10'N, 178°00'E, 2050 fms 
[3747 m]. Mid Pacific E of Japan. Syntypes bmnh 1887.2.9.10-11. 

Fissidentalium complexum (Dali, 1895): 687, pi. 26, fig. 3. "Albatross”, stn 3472, 256-280 fms [468- 

512 m], Near Hawaii Is. Holotype usnm 107023. 

Fissidentalium eualdes (Barnard, 1963a): 444. Off South Africa, 33°36'S, 16°15'E, 2778-2870 m. 
Syntypes sam (fide Barnard, 1963b, not seen) and bmnh (1 dd, no registration number). 

Fissidentalium exasperatum (Sowerby, 1903): 225, pi. 5, fig. 12. South Africa, Umhloti river mouth, 
49 m. 3 syntypes dd bmnh 1903.7.27.57-59. 

Fissidentalium lima Kuroda & Habe in Habe, 1963: 260, pi. 37, fig. 15. Japan, Okinoshima, Shikoku, 
40 m. nsmt. 

Fissidentalium horikoshii Okutani, 1982: 1, figs 1-5. E of Japan, 38°22'N, 143°26'E, 2930-3020 m. 
NSMT. 

Fissidentalium kawamurai Kuroda & Habe in Habe. 1962: 106, pi. 47, fig. 14. Ashizurimisaki, Kochi 
Prefecture, Japan, nsmt. 

Fissidentalium laterischismum Shikama & Habe, 1963: 249, textfig. 1-2. Okhotsk Sea, off Monbetsu, 
Hokkaido, Japan. 

Fissidentalium platypleurum (Tomlin, 1931): 339. South Africa, off Itongazi River, Natal, 46 m. sam. 

Fissidentalium salpinx (Tomlin, 1931): 338, fig. 1. Off South Africa, “Cape Point NE 3/4°E 40 miles, 
1280-1462 m’\ sam. 

Fissidentalium tenuicostatum Qi & Ma, 1986: 69. South China Seas. 
Fissidentalium yokoyamai (Makiyama, 1931): 44, pi. 1, fig. 1. Yokosuka City, Honshu, Japan. 
Fissidentalium zelandicum (Sowerby, 1860): 101, pi. 223 (Dentalium 1), fig. 13. New Zealand, bmnh 

(not seen). 

Genus Schizodentalium Sowerby, 1894 

Type species (by monotypy): Schizodentalium plurifissuratum Sowerby, 1894. 

Diagnosis. — Shell long, moderately curved, solid, opaque, cream to light brown. 
Longitudinally hardly sculptured with primary ribs; secondary ribs present, starting near the apex and 
reaching almost the size of the primary ones at the oral area. Rib section angled; cancellated. 
Intercostal spaces concave, sculptured. Apex a fissure furnished with a series of 3-5 elongated holes 
on the ventral side. Section polygonal. 
Radula as in Fissidentalium. 

Distribution. — Cretaceous-Recent, worldwide, shelf to abyssal. 
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HG' 62A-f'  Fissidentahum metivieri, holotype (130.9 mm). — b. Fissidentalium magnificum (115 mm), musorstom 2: stn 
CP 25. — c. Fissidentahum vicdani (114 mm), musorstom 3: stn CP 118. — d, 'Fissidentalium malayanum (55 mm). 
biogeocal: stn C P 250. - e, Compressidentalium suhcurvatum (78 mm), corindon: stn DR 231. f, Fissidentalium 
projundorum (71 mm), corindon: stn DR 229. — g. Pictodentalium festivum (50 mm). New Caledonia i.agon: stn 424 

h. Fissidentalium cornubovis (56 mm), benthedi: stn CI1 87. i. F. magnificum. detail of the sculpture. j. F. 
malayanum, detail of the sculpture. — k, C. suhcurvatum, detail of the sculpture. I, F. profundorum. detail of the 
sculpture. Scale lines: 100 pm (i, j, k), 1 mm (b). 

Source: MNHN, Paris 



SCAPHOPODA OF THE TROPICAL INDO-PACIF1C 257 

Schizodentalium plurifissuratum Sowerby, 1894 

Figs 63, 70 f 

Schizodentalium plurifissuratum Sowerby, 1894: 158, pi. 12, fig. 24. 

Other references: 

Dentalium plurifissuratum - Pilsbry & Sharp, 1897: 82, pi. 6, figs 87-89. — Sowfrby, 1903: 231. Smith, 1906b: 57. - 
Plate. 1908a: 344, pi. 30, figs 12-16. - Bartsch, 1915: 181. Barnard, 1963b: 347. 
Dentalium multistriatum - Plate, 1908: 437. Jaeckel, 1932: 304. 

Type material. — Holotype bmnh 95.4.29.179, paratypes bmnh 95.4.29.80-81. 

Type locality. — Said to be from Hong Kong (erroneous). 

Material examined. — South Africa. "Meiring Naudestn SM 184, 33°39'S, 27°12'E, 
86 m, 1 dd. — Stn SM 185, 33°39' S, 27° 11' E, 90 m, 1 dd (sam). 

Fig. 63. — Distribution of Schizodentalium plurifissuratum. 

Distribution. — Apparently endemic to South Africa and Agulhas Bank (Sowerby, 1903). 
No information on living depth range; shells from 86 m (present paper) to 564 m (Barnard, 1963b). 

Genus Compressidentauum Habe, 1963 

Type species (OD): Dentalium hungerfordi Pilsbry & Sharp, 1897. 

Diagnosis. Shell medium to large, slightly curved to almost straight, usually curved only 
at apical portion. Solid, polished, white to red. Longitudinal sculpture of more than 14 strong 
primary ribs; secondary ribs present, reaching the oral area. Rib section flat at top, round, smooth. 
Intercostal spaces concave, smooth or with longitudinal striae. Apex w'ith flat, V-shaped notch on 
ventral side, apical callus with terminal pipe or irregular slit. Section strongly compressed 
dorsoventrally. Oral aperture oval or subtriangular. 
Radula similar to that of Antalis. 



258 VICTOR SCARABINO 

Distribution. — Pacific and Indian Oceans. Absent in the Atlantic Ocean. Temperate- 
tropical, shelf to abyssal. 

Compressidentalium hungerfordi (Pilsbry & Sharp, 1897) 

Figs 64, 70 g 

Dentalium hungerfordi Pilsbry & Sharp. 1897: 84, pi. 6, fig. 86 (nom. nov. pro Denialium compression Sowerby. 1888: 569. 
pi. 28, fig. 18, non Watson, 1879). 

Other references: 

Denialium (Fissidenlalium) hungerfordi - Boissevain, 1906: 38. pi. 2. fig. 30. — Hirase, 1931: 293, figs 749-750. — Kira. 1955' 
80. pi. 40, fig. 10. 

Fissidenlalium (Compressidentalium) hungerfordi - Habe, 1963: 260, pi. 37, fig. 14, textfigs 25-26; 1964a: 17, pi. I. fig. 14. 
pi. 4, figs 25-26; 1971: 487 (Japanese text), 306 (English text), pi. 65, figs 2-3. Habe, 1977: 332. — Higo & Goto. 1993: 
686. 

Type material. — Holotype bmnh 1881.2.1.1. 

Type locality. — Hong Kong. 

Material examined. — Japan. Tosa Bay, Shikoku, 100 fms [183 m], Coll. Staadt, 1 dd 

(mnhn). 

Distribution. — Indonesia, China, Japan, 50-1570 m. 

Compressidentalium compressiusculum (Boissevain, 1906) 

Figs 65, 70 h, 73 h 

Denialium compressiusculum Boissevain, 1906: 33, pi. 6, fig. 12. 

Other reference: 

Fissidenlalium (Compressidentalium) compressiusculum — Habe & Kosuge, 1964: 4. 

Source: MNHN, Paris 
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Type material. — Holotype zma 3.06.044. 

Type locality. — "Siboga”, stn 241, 04°24' S, 129°49' E, 1570 m, Banda Sea. 

Material examined. — The type material. 
Chesterfield Islands, corail 2: stn DW 172, 18°26'S, 155° 12' E, 1100 m, 5 dd. 

New Caledonia, biocal: stn KG 95, 21°22' S, 166°33' E, 2365 m, 1 dd. 
biogeocal: stn KG 248, 21°15'S, 166°29' E, 2340 m, 1 dd. — Stn DW 296, 20°38'S, 167° 10' E, 
1230-1270 m, 4 dd. 
Loyalty Islands, musorstom 6: stn DW 468, 21°06' S, 167°33' E, 600 m, 1 dd. 
Indonesia, corindon: stn DR 231, 00°05' N, 119°48'E, 1080 m, 1 Iv. 
"Galatheastn 490, 05°25' S, 117°03' E, 585 m, 2 dd (zmc). 
Philippines, musorstom 2: stn CP 50, 13°37' N, 120°34' E, 810-820 m, 2 lv. — Stn CP 55, 13°54' N, 
119°58' E, 865 m, 12 lv, 28 dd. — Stn CP 79, 13°44' N, 120°32' E, 682-770 m, 1 dd. — Stn CP 81, 
13°34' N, 120°31' E, 856-884 m, 2 lv. 
musorstom 3: stn DR 93, 13°49' N, 120°02' E, 540 m, 8 lv, 12 dd. — Stn CP 106, 13°47' N, 120°30' E, 

640-668 m, 5 lv, 25 dd. 
estase 2: stn CP 6, 04°38' N, 119°49' E, 2570 m, 4 lv, 1 dd. 
West Indian Ocean, benthedi: stn DS 64, 12°4T S, 44°57' E, 860-770 m, 1 dd. 
md 32 Reunion: stn DC 18, 21°19' S, 55°16' E, 3150-3225 m, 1 dd. — Stn DR 104, 20°49' S, 55°01' E, 
1875-1920 m, 4 dd. — Stn DR 106, 20°48' S, 55°05' E, 1710-1730 m, 2 dd. 

Fig. 65. — Distribution of Compressidentalium compressiusculum. 

Distribution. — Indonesia, now extended to the Philippines, New Caledonia and the Western 
Indian Ocean; live records from 540 to 2570 m, mostly between 540 and 700 m (present paper). 

Compressidentalium sedecimcostatum (Boissevain, 1906) 

Figs 66, 70 j 

Denialium sedecimcostatum Boissevain, 1906: 33, pi. 6, figs 8-11. 

Other references: 

Denialium sedecimcostatum - Plate, 1908: 347. 
Fissidentalium (Compressidentalium?) sedecimcostatum — Habe & Kosuge, 1964: 4. 
Striodentalium sedecimcostatum — Ql & Ma, 1989: 118, figs lOa-b. 
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Fig. 66. — Distribution of Compressidenialium sedecimcostatum. 

Type material. — Lectotype (here designated) zma 3.06.035, paralectotypes zma 3.06.036-043. 

Type locality. — “Siboga", stn 52, 09°03' S, 119°57' E, 959 m, Banda Sea. 

Material examined. — The type material. 
Chesterfield Islands, musorstom 5: stn DC 321, 21°20' S, 158°02' E, 1000 m, 2 dd. - Stn CP 324 
21°15'S, 157°51'E, 970 m, 1 lv. 

New Caledonia. "Vauban”  1978-79: stn 32, 22°32' S, 166°25' E, 430-500 m, 1 lv. — Stn 33, 22°33' S, 
166°25' E, 290-350 m, 2 lv, 7 dd. — Stn 34, 22°32' S, 166°26' E, 350-420 m, 2 lv, 6 dd. — Stn 35, 
22°32'S, 166°26'E, 250-375 m, 1 dd. — Stn 39, 22°29'S, 166°23'E, 375-550 m, 1 dd. — Stn 40, 
22°30' S, 166°24' E, 250-350 m, 8 lv, 47 dd. 

biocal: stn CP 29, 23°08' S, 166°40' E, 1100 m, 1 dd. — Stn CP 30, 23°09' S, 166°41' E, 1140 m, 
1 dd. — Stn CP 55, 23°20' S, 167°30' E, 1160-1175 m, 1 lv, 3 dd. — Stn DW 66, 24°55' S, 168°22' E. 
505-515 m, 2 lv, 4 dd. — Stn CP 69, 23°52' S, 167°58' E, 1220-1225 m, 1 dd. — Stn DW 104, 21°31' S, 
166°21'E, 375-450 m, 3 dd. 
lagon: stn 872, 20°37'S, 165°58'E, 105 m, 1 dd. 
Passe de Boulari, B. Richer/ORSTOM coll., 400 m, 2 lv, 7 dd. 
biogeocal: stn KG 219, 22°39' S, 166°34' E, 570 m, 1 dd. — Stn CP 232, 21°34' S, 166°27' E, 760- 
790 m, 2 dd. — Stn CP 238, 21°28' S, 166°23'E, 1260-1300 m, 4 dd. — Stn CP 273, 21°02'S, 
166°57' E, 1920-2040 m, 2 lv, 1 dd. — Stn DW 313, 20°59' S, 166°59' E, 1600-1640 m, 2 dd. 
musorstom 4: stn DC 168, 18°48' S, 163° 11' E, 720 m, 1 dd. — Stn DW 220, 22°58' S, 167°38' E, 
505-550 m, 1 lv. — Stn CP 242, 22°06' S, 167°10' E, 500-550 m, 1 lv. 
Loyalty Islands, musorstom 6: stn DW 394, 20°49' S, 167°09' E, 570 m, 3 lv, 6 dd. - Stn DW 424, 
20°24' S, 166°25' E, 599 m, 1 lv, 1 dd. — Stn DW 425, 20°24' S, 166°25' E, 594 m, 4 dd. — Stn DW 
468, 21°06' S, 167°33' E, 600 m, 1 dd. — Stn DW 483, 21°20' S, 167°48' E, 600 m, 1 lv, 1 dd. 
Philippines, estase 2: stn CP 2, 14°05' N, 120°02' E, 2050 m, 1 lv. 
musorstom 3: stn CP 106, 13°47' N, 120°30' E, 640-668 m, 3 lv, 1 dd. 

West Indian Ocean, benthedi: stn DR 33, 12°54' S, 45°16' E, 275-400 m, 3 lv, 14 dd. — Stn DR 38, 
12°55' S, 45° 16' E, 200-500 m, 7 lv, 6 dd. — Stn DS 42, 13°05' S, 45°08' E, 400-520 m, 3 lv. — Stn 
F 61, 12°46' S, 44°58' E, 475-510 m, 2 lv, 7 dd. — Stn DS 62, 12°46' S, 44°58' E, 530-535 m, 1 dd. 
md 32 Reunion: stn DC 10, 21°13' S, 55°52' E, 930-980 m, 2 dd. — Stn DC 58, 21°03' S, 55°10' E, 
450 m, 5 lv, 14 dd. — Stn DC 64, 21°12'S, 55°04' E, 1150-1180 m. 1 lv, 3 dd. - Stn DC 112, 20°53'S 
55°09' E, 740-780 m, 1 dd. — Stn DS 178, 21°04' S, 55'W E, 412-460 m, 4 lv, 2 dd. 
"Mascareignes III”:  R. von Cosel coll. 1986: stn 97, 22°24’ S, 43°04' E, 600 m, 1 dd. 

Source: MNHN, Paris 
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Distribution. — Indonesia, East China Seas, 550 m (Qi & Ma, 1989) to East Africa, 1143 m 
(Plate, 1908). Now extended to New Caledonia; live records from 250 to 2050 m (present paper). 

Compressidentalium subcurvatum (Smith, 1906) 

Figs 62 e, k, 67, 71 g 

Dentalium subcurvatum Smith, 1906a [October]: 251. 

Synonym: 

Dentalium marlensi Boissevain, 1906 [December]: 34. pi. 4, fig. 19 (Syn. nov.). 

Other references: 

Dentalium subcurvatum - Annandale & Stewart, 1909: pi. 23. fig. 3. — Winckworth, 1940a: 25. 
Dentalium marlensi - Ludbrook, 1954: 93. 
Fissidentalium marlensi - Kosuge, 19S5: 59, pi. 23, fig. 4. 

Type material. D. subcurvatum: holotype bmnh. — D. martensi: lectotype (here designated) 

zma 3.06.045, paralectotypes zma 3.06.046.047. 

Type locality. — D. subcurvatum: Indian Ocean, SW Cape Comorin, “ Investigator" stn 275, 
08°27' N. 75°35' E, 731-771 fms [1336-1409 m], — D. martensi: Indonesia, “Siboga", stn 88, 00°35' N, 

119°09'E, 1301 m. 

Material examined. — The type material. 
New Caledonia, musorstom 4: stn DC 168, 18°48'S, 163°11'E, 720 m, 1 lv. 
Indonesia, corindon: stn DR 231, 00°05' N, 119°48' E, 980-1080 m, 1 lv. 
“Snellius” II: stn 4.164, 06°24' S, 120°21' E (no depth data), 5 dd (rmnh). 

Philippines, musorstom 1: stn CP 47, 13°41'N, 120°30'E, 685-757 m, 1 dd. 
musorstom 2: stn CP 50, 13°37' N, 120°33'E, 810-820 m, 91 lv, 181 dd. — Stn CP 55, 13°54' N, 
119°59' E, 865-866 m. 10 lv, 12 dd. — Stn CP 81, 13°34' N, 121°31' E, 856-884 m, 4 lv, 3 dd. 
musorstom 3: stn DR 94, 13°47'N, 120°03' E, 842 m, 1 dd. — Stn DR 95, 13°56'N, 119°59'E, 
865 m, 2 lv, 11 dd. — Stn CP 114, 13°34' N, 120°29' E, 1000-1040 m, 1 lv. 
West Indian Ocean. NW Madagascar, Crosnier coll. 1975: stn CH 142, 13°46’S, 47"34' E, 1250- 

1300 m, 5 dd. 

Fig. 67. — Distribution of Compressidentalium subcurvatum. 
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Distribution. — Indian Ocean and Indonesia, now extended to the Philippines and New 
Caledonia; live records from 685 to 1090 m (present paper) and shells from 142 to 1411 m. 

Remarks. — Fissidentalium clathratum Martens, 1881, from Northeastern Australia, could be 
a senior synonym of C. subcurvatum, but until type material of that species is examined, it appears 
best to consider C. subcurvatum the valid name of the present species. 

Compressidentalium zanzibarense (Plate, 1908) 

Figs 68, 70 i 

Dentalium zanzibarense Plate, 1908a: 384, pi. 3, figs 35-36. 

Other reference: 

Dentalium zanzibarense — Ludbrook, 1954: 93, 

Type material. — Holotype zmb 61092 (fide Kilias, 1995). 

Type locality. — "Valdivia”, stn 245, 05°28' S, 39°18' E, 463 m, Zanzibar Channel. 

Material examined. — West Indian Ocean, benthedi: stn DR 40, 12°56'S, 45°18'E, 
1300-1480 m, 1 lv, 1 dd. 

MD32 Reunion: stn CP 105, 20°47' S, 55°04' E, 1740-1850 m, 9 lv, 14 dd. Stn DS 106, 20°48' S 
55°05' E, 1710-1730 m, 1 lv. — Stn DC 138, 24°4T S, 55°36' E, 1500-1590 m, 4 dd. 
“Meiring Naudestn SM 53, 26°51' S, 33°13' E, 720 m, 1 dd. — Stn SM 78, 27°32' S, 32°50' E, 750 
m, 1 lv, 3 dd. — Stn SM 86, 28°00' S, 32°41' E, 550 m, 1 dd. — Stn SM 94, 28°16' S, 32°39' E, 670 
m, 1 dd. - Stn SM 117, 30°18' S, 31°10' E, 820 m, 3 dd. — Stn SM 121, 30°32' S, 30°53' E. 625-900 
m, 1 dd. — Stn SM 123, 30°33' S, 30°49' E, 690 m, 1 lv. — Stn SM 129, 30°53' S, 30°31' E, 850 m, 
1 dd. — Stn SM 131, 30°43' S, 30°42' E, 780 m, 8 dd. — Stn SM 226, 32°29' S, 28°59' E, 710-775 m, 
36 dd. — Stn SM 232, 32°15' S, 29°10' E, 260-620 m, 1 dd. 

Fig. 68. Distribution of Compressidentalium zanzibarense. 

Distribution. — Off Zanzibar, now extended to Madagascar, Reunion Island and South 
Africa, recorded alive from 690 to 1850 m. 

Source: MNHN, Paris 
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Compressidentalium ceciliae sp. nov. 

Figs 69, 70 k, 71 i 

Type material. Holotype mnhn. Paratypes: 11 mnhn, 1 ams C201725, 1 nmnz M268958, 
1 USNM. 

Type locality. — Southern New Caledonia, musorstom 4, stn DW 220, 22°58' S, I67°38' S, 
505-550 m. 

Material examined. — New Caledonia, musorstom 4: stn DW 220, 22°58'S, 167°38'S, 
505-550 m, 9 iv (holotype and paratypes: 7 mnhn, 1 nmnz). 

biocal: stn DW 08, 20°34' S. 166°54' E, 435 m, 4 dd. — Stn DW 46, 22°53' S, 167°17' E, 570-610 m, 
2 lv, 6 dd. Stn DW 51, 23°05' S, 167°45' E, 680-700 m, 13 lv (paratypes: 4 mnhn, 1 ams), 21 dd 

(1 paratype usnm). 

Fig. 69. Distribution of Compressidentalium ceciliae. 

Distribution. — E and SE New Caledonia, living in 505-700 m. 

Description. — Shell to 36 mm long, solid, polished, 
white, straight for the anterior three fourths, then curved at 
posterior end. Section subcircular at apex, strongly compres¬ 
sed dorsoventrally otherwise. Sculpture consists of 15 smooth 
prominent, primary ribs, more polished than the interspaces. 
Two lateral ribs noticeably more prominent are present on 
some specimens. Secondary ribs originate on the posterior 1/3 
of the shell, becoming as prominent as the primary ribs at the 

anterior end. Mouth oval, more compressed on ventral side. 
Apex narrow with V-shaped notch on ventral side. 

Measurements: holotype L 34.7, W 3.6-3, w 0.5. arc 1 (in 
the curved part); paratypes L 34. W 3.6-3. w 0.8. arc 0.8; L 
31.9, W 3.4-2.9, w 0.7, arc 0.7; L 35.5. W 3.7-3.2, w 0.7. arc 
1; L 29. W 3.6-3.1, w 0.9, arc 1.1; L 27.1. W 3.3-3. w 0.7. arc 
0.9; L 15.7, W 2.3-2, w 0.7, arc 0.5. W/w ratio 7.2-3.2. 

Etymology. Named for the author" s wife, Cecilia Valdes. 

Other Indo-Pacific species of Compressidentalium cited in the literature 

Compressidentalium clathratum (Martens, 1881): 66. Off Moreton Bay, NE Australia, 'Gazelle”, 
1005 m. Holotype zmb 33122 (fide Kilias, 1995). 
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Compressidentalium lardum (Barnard. 1963a): 445. Off South Africa, 33°26' S, 16°33' E, 2267-2376 m 
sam and paratype bmnh 1964.2.42. 

Compressidentalium sibogcie (Boissevain. 1906): 39, pi. 4, figs 17-18, textfig. 22. Indonesia "Siboea'’  
stn 159, 00°59'S. 129°49'E, 411 m. zma. * ’ 

Compressidentalium sumatrense (Jaeckel, 1932): 304, textfig. 3. Indonesia, Sumatra, "Valdivia” stn 
191, 00"39' S, 98-52' E, 750 m. Holotype zmb 61081. 

Genus Coccodentalium Sacco, 1896 

Type species (OD): Dentatium radula Schroter, 1784. Miocene. Italy. 

Diagnosis. - Shell medium in length, nearly straight, solid, polished, white, usually with dark 
brown markings. Longitudinal sculpture of 6 primary ribs, secondary ribs reaching oral area Rib 
section round, irregular due to nodules, cancellate throughout. Intercostal spaces concave 
transversally sculptured. Apex with fiat V-shaped notch on ventral side, lumen circular Section 
polygonal at apex, subpolygonal at aperture. 

Radula rachidian with anterior border irregular and granulose; lateral similar to Dentalium smooth- 
marginal sigmoidal. 

Distribution. — Eocene-Recent, Pacific and Indian Oceans, shelf to bathyal. 

Coccodentalium gemmiparum (Melvill, 1909) 

Figs 70 l-m, 72, 73 e-f 

Dentalium gemmiparum Melvill,  1909: 120, pi. 5, fig. 10. 

Type material. — Holotype bmnh 1910.3.17.5. 

Type locality. — Indian Ocean, Chagos Archipelago, Diego Garc°a Lagoon. 

Material examined. — The type material. 

New Caledonia, biogeocal: stn CP 278, 22°48' S, 166°20' E, 2250 m 1 dd 
Philippines, musorstom 3: stn DR 126, 11°49' N, 121°22' E, 266 m 2 dd — 
122°14' E, 240-267 m, 153 lv, 96 dd. 

Stn CP 139, 11°53'N, 

alive inD740R?A7TI0^' Chagos Archipelago, now extended to the Philippines and New Caledonia, 
alive in 240-267 m (present paper), shell (probably washed down) in 2250 m. 

he s ulpiure -Adei ngZude~- stn m TcnZ ̂cll (32 mm), apical and oral sections, detail of 
section -Vauban- 1978-79 74 L >• J' ComfreSS'den'al,T ^deamcostatum, shell (52 mm), apex and apical 
dorsal Views apex. apicamediS'and n0V” h°^ shuC" <347 m >' lateral and 

sections. S s» CP StSSil g«S^j=5S5 SSMJF “P“  

Source: MNHN, Paris 
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Source: MNHN, Paris 
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Rc;. 71. — Radulae. — a. Dentalium deforgesi, general view, note the tooth of the right column in different positions. — b, 
same specimen, detail of laterals. — c. Dentalium caledonicum, general view. d, Dentalium oryx, view of the heads 
of laterals. e, Fustiaria langfordi, detail of laterals. — f. Graptacme lactea, external face of a lateral tooth. — g, 
Compressidentalium subcurvatum, general view. h. Fustiaria vagina, general view. — i, Compressidentalium ceciliae, 
general view. Scale bars: 200 pm (a, c, e), 100 pm (b. d, f, h, i), 500 pm (g). 

Source: MNHN, Paris 
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Fig. 72. Distribution of Coccodentalium gemmiparum. 

Genus Pictodentalium Palmer, 1974 

Type species (OD): Denlalium hirasei Kira, 1959. 

Diagnosis. — Shell medium to very large, slightly to well curved, solid, polished, light yellow 
to brightly coloured with red, violet and green patches. Longitudinal sculpture of wide primary ribs 
and secondary ribs reaching the oral area. Rib section flat-topped to rounded. Intercostal spaces, 
straight or concave, smooth or longitudinally sculptured. Apex with terminal callus and flat V-shaped 
notch on ventral side; fissured terminal pipe. Section circular to slightly compressed dorsoventrally. 

Oral aperture usually thin and coloured. 
Radula rachidian flat, curved, anterior margin very slightly granulose; lateral with prominent primary 

cusp and sculptured head; marginal slightly curved. 

Distribution. Recent, Pacific and Indian Oceans, absent in the Atlantic Ocean, sublittoral 

to bathyal. 

Remarks. Pictodentalium was invalidly introduced by Kira (1959), who is generally cited 
as author of this name. However, I refer to the discussion by Bieler & Petit (1990), who credit 

authorship of Pictodentalium to Palmer (1974). 

Pictodentalium formosum (Adams & Reeve, 1848) 

Figs 74, 77 b 

Denlalium formosum Adams & Reeve, 1848: 71. pi. 5, figs la-b. 

Synonyms: 

Pictodentalium formosum liirasei Kira. 1959: 117, pi. 41, fig. 11. 
Fissidentalium formosum harrisoni Habe, 1970: 95. 

Other references: 

Denlalium formosum - Sowerby, I860: 102. pi. 223 (Denlalium 1), fig. 2; 1873: pi. 2, fig. 7. — Clessin 1896: 21, pi. 6, 
fig. 7. Pilsbry & Sharp, 1897: 2, pi. 1. figs 9-11. — Boissevain, 1906: 8, pi. 1, fig. 2. — Kira. 1955: 80, pi. 40, fig. II.  

Denlalium (Denlalium) formosum - Hirasf.. 1931: 135, pi. 3, fig. 3. 
Pictodentalium formosum — Habe, 1977: 332. 
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Fig. 73. — a-d Fissidentalium shoplandi (153 mm), musorstom 3: stn CP 128. — b-c, details of the sculpture. - 
d. Fissidentalium shoplandi. holotype (71 mm). e-f, Coccodentalium gemmiparum, details of sculpture. g, Antalis 
boucheti, detail of the sculpture. h. Compressidentalium compressiusculum, detail of the sculpture. i, Graptacme 
lactea. apex and sculpture. Scale bars: iOO pm (b, e, g. h. i), 10 pm (c, f). 

Source: MNHN. Paris 
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Piciodentalium formosum hirasei — Okutani, 1983: 12, pi. 43, fig. 12. 

Fissidenialium '(Piciodentalium) formosum - Habe, 1963: 255, pi. 37, figs 4, 12, textfig. 22. Habe& Kosuge, 1964: 4; 1977: 

332. Habe & Kosuge, 1966: 117, figs 22-23. — Springsteen & Leobrera. 1985: 286, pi. 82, fig. 5. — Higo & Goto, 1993: 

686. 
Fissidenialium formosum — Qi & Ma, 1989: 116, figs 6a-b. 

Fissidenialium formosum harrisoni - Higo & Goto, 1993: 686. 

Type material. — D. formosunr. 3 syntypes dd bmnh 1951.2.14.1-3. — P. f. hirasei: not 
checked. — F. f harrisoni: nsmt 37303 (fide Habe, 1970) [not seen]. 

Type locality. — D. formosum-. Sulu Archipelago, 29-36 m. P.f hirasei: Southern Japan, 
20 fms [37 m]. — F. f. harrisoni: South China Sea. 

Material examined. The type material of D. formosum. 
China. South China Sea, Coll. Staadt, 1 dd (mnhn). 

Distribution. — Japan, 0-50 m (Habe & Kosuge, 1964), South China Sea, 77-145 m (Qi & 

Ma, 1989), the Philippines (Springsteen & Leobrera, 1985). 

Pictodentalium festivum (Sowerby, 1914) 

Figs 62 g, 75, 77 c, 78 b 

Denialium feslivum Sowerby. 1914: 8, textfig. 

Other reference: 

Denialium feslivum - Habe, 1963: 255 (as synonym of P. formosum). 

Type material. — Holotype bmnh 1914.4.21. 

Type locality. — New Caledonia. 

Material examined. — The holotype. 
Chesterfield Islands, chalcal 1: stn DC 6, 20°57' S, 161°43' E, 45 m, 1 dd. — Stn DC 26, 19°11' S, 
158°35' E, 48 m, 2 dd. — Stn DC 37, 19°54' S, 158°46' E, 50 m, 2 dd. — Stn DC 45, 20°50' S, 
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158°30' E, 50 m, 1 dd. — Stn DC 50, 21°04'S, 158°41'E, 70 m, 1 dd. — Stn DC 56, 21°24'S, 
159°09' E, 60 m, 1 Iv. — Stn DC 59, 21°40' S, 159°21' E, 56 m, 1 dd. 
musorstom 5: stn DW 264, 25°20' S, 159°44' E, 56 m, 1 lv, 2 dd. 
corail 2: stn DW 71, 19°15'S, 158°24'E, 55 m, 1 lv. — Stn DW 91, 19°03'S, 158°55'E, 43 m, 
1 lv. — Stn DW 103, 19°01' S. 158°32' E, 58 m, 1 dd. — Stn DW 117, 19°25' S, 158°32' E, 52 m, 1 
dd. — Stn DW 136, 19°31' S, 158°16' E, 37 m, 2 dd. 
New Caledonia, lagon: stn 120, 22°28' S, 166°44' E, 46 m, 1 dd. — Stn 129, 22°31' S, 166°47' E, 44- 
46 m, 2 lv, 3 dd. — Stn 151, 22°32' S, 166°48' E, 31-33 m, 1 lv. — Stn 229, 22°39' S, 166°40' E, 
41 m, 1 dd. — Stn 230, 22°38' S, 166°41' E, 35 m, 1 lv. — Stn 234bis, 22°32' S, 166°51' E, 60 m, 
1 dd. — Stn 241, 22°21' S, 167‘W E, 35 m, 2 lv. — Stn 313, 22°40' S, 166°50' E, 30 m, 1 lv. — Stn 
326, 22°26' S, 167°02' E, 67 m, 1 dd. — Stn 345, 22°46' S, 166°50' E, 39 m, 1 dd. — Stn 358, 22°31' S, 
167°05' E, 50 m, 1 dd. — Stn 362, 22°38' S, 167W E, 83 m, 1 dd. — Stn 373, 22°28' S, 167°11' E, 
52-57 m, 2 dd. — Stn 376, 22°34' S, 167°06' E, 75-76 m, 1 dd. — Stn 377, 22°35' S, 167°08' E, 56 m. 
1 dd. — Stn 382, 22°30' S, 167°14' E, 57 m, 1 dd. — Stn 383, 22°32' S, 167° 13' E, 62 m, 1 lv, 2 dd. 

Stn 403, 22°35' S, 167°18' E, 45 m, 2 dd. — Stn 414, 22°37' S, 167°16' E, 60 m, 1 dd. — Stn 416, 
22°38' S, 167° 14' E. 40-50 m, 1 lv. — Stn 474, 18°02' S, 163°02' E, 52 m, 1 lv. — Stn 542, 19°06' S, 
163° 10' E, 50 m, 2 dd. — Stn 603. 22° 16' S, 167°05' E, 78-80 m, 2 dd. — Stn 607, 22° 12' S, 167°03' E, 
48-54 m, 1 dd. — Stn 619, 22°03' S, 166°54' E, 27-42 m, 1 dd. — Stn 729, 21°19' S, 165°54' E, 42- 
45 m, 2 dd. — Stn 858, 20°37' S, 165°07' E, 220 m, 2 dd. — Stn 888, 20°22' S, 164°38' E, 20 m, 
2 lv. 

musorstom 4: stn DW 231, 22°34' S, 167° 10' E, 75 m, 1 dd. 
“Vauban” 1978-79: stn 10, 22°17'S, 167°05'E, 80 m, 1 dd. 
Hot Maitre, 20 m. Estival coll. 1980, 2 dd (mnhn). 

Distribution. — New Caledonia, alive in 20-62 m (present paper). 

Remarks. — Habe (1964) considered Pictodentalium festivum a junior synonym of P. 
formosum but examination of the type material and other specimens of both species allows me to 
reestablish Sowerby’s species. P. festivum has more ribs (17-19), is angled in section, and the material 
examined always presented secondary ribs. The ribs of P. formosum are wide and round in section, 
fewer in number (13-17) and have no secondary ribs. Also the color pattern is different, P. formosum 
is basically dark purple with rose and green patches, while P. festivum is light purple, rose and cream. 

Source: 
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Pictodentalium vernedei (Sowerby, 1860) 

Figs 76, 77 a 

Dentalium vernedei Sowerby, 1860: 101, pi. 223 (Dentalium 1), fig. 3. 

Other references: 

Dentalium vernedei - Pilsbry & Sharp, 1897: 80, pi. 3, figs 35. 43. — Sowerby, 1873: pi. 1, fig. 3. 

Dentalium (Fissidentalium) vernedei - Hirase, 1931: 137, pi. 3, fig. 8. Habe, 1953: 293, figs 741-743; 1963: 258, pi. 37, 
fig. 9, textfigs 30-31. 

Fissidentalium vernedei — Kira, 1962: 117, pi. 41, fig. 13. 

Fissidentalium (Pictodentalium) vernedei - Habe, 1964a: 16, pi. 1, fig. 9, pi. 4, figs 30-31. - Habe & Kosuge, 1964: 3. Habe 
1977: 332. — Ieyama 1993: 246, figs 4-5. — Higo & Goto, 1993: 686. 

Type material. — bmnh (not seen). 

Type locality. — Japan. 

Material examined. — China. No further data, Coll. Jousseaume, 1 dd. Coll. Denis, 3 dd 
(both mnhn). 

Japan. No other data. Coll. Staadt, 3 dd (mnhn). 

Fig. 76. Distribution of Pictodentalium vernedei. 

Distribution. — China and Japan, 20-100 m. 

Family Calliodentaliidae Chistikov, 1975 

Genus Calliodentalwm Flabe, 1964 

Type species (OD): Dentalium crocinum Dali, 1907. 

Diagnosis. Shell medium to large, well curved, thin but not fragile, polished, shiny, white, 
yellow or orange. Smooth or sculptured only at apical portion by longitudinal striae or close, fine, 
encircled wrinkles. Apex simple or with fiat V-shaped notch on ventral side. Section subcircular, 
slightly compressed dorsoventrally, more noticeable on ventral side. 
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Fig. 77. a. Pictodentahwn vernedei, shell (119 mm), apex. Japan (mnhn). b. Piciodenialium formoswn, shell (53 mm), 
apical and oral sections, detail of the sculpture. South China Sea (mnhn). c. Piciodenialium type radula (I’,  festivum)- 
see also Fig. 78 b. 

Fig. 78. Radulae. — a, Fissidenlahum magmficum, rachidian, anterior border. b, Piciodenialium festivum, rachidian detail 
ot the external tace. c. Fissidentalium candidum (North Atlantic Ocean), rachidian, external face. d Fustiaria 
caesura, rachidian, anterior border. Scale bars: 100 pm (a). 200 pm (c). 20 pm (b d) 

Source: MNHN, Paris 
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Radula rachidian slightly curved, anterior margin irregular, smooth; subrachidians (see below) 
subpyramidal; laterals with the head slightly differenciated from body, one primary cusp almost 
central and one secondary cusp sharp, another one with low cusp; marginals almost straight. 

Distribution. — Recent, worldwide, temperate and warm waters, shelf to bathyal. 

Remarks. - - This genus presently contains four species: C. callipeplum (Dali, 1889) from the 
Western Atlantic Ocean and Caribbean Sea, C. crocinum, C. semitracheatum, and C. balanoides from 
the Indo-Pacific. The unique radular formula (1 -1 -1 r-1 -1 r-1 -1) is characteristic, with an accessory 
structure which I name subrachidian. Though considered by Scarabino (1981: 30) aberrant in C. 
callipeplum (Dali, 1881) (Fig. 88 d), recent radular study confirmed this formula and tooth 
morphology for three additional species; I now consider it a generic character. Shells of all four 
species have similar characteristics, large, with pronounced curvature, rapidly increasing from apex 
to oral aperture, with high W/w ratio, slight dorsoventral depression, smooth and shiny. 
For remarks on the nomenclature of the names Eboreidens and Eboreidentidae, see under Graptacme 
laclea. 

Calliodentalium semitracheatum (Boissevain, 1906) 

Figs 79, 82 a-d, 88 a 

Dentalium semitracheatum Boissevain, 1906: 56, pi. 4, figs 20-21. 

Synonym: 

Dentalium ( Plagioglypta) curvotracheatum Plate, 1908a: 358, pi. 30. fig. 47 (Syn. nov.). 

Type material. — D. semitracheatum: lectotype (here designated) zma 3.06.072, paralectoty- 
pes zma 3.06.071. D. curvotracheatum-. holotype zmb 61086 (fide Kilias, 1995). 

Type locality. — D. semitracheatum-. “Siboga”, stn 284. 08°43' S. 127"17' E. 828 m, Timor 
Sea. — D. curvotracheatum'. “Valdivia", stn 245, 05°28' S. 39"18' E. 463 m, Zanzibar Channel. 

Material examined. — The type material. 
Philippines. MUSORSTOM 1: stn CP 44, 13°47' N. 120°30' E, 592-610 m. 2 dd. 
MUSORSTOM 2: stn CP 50, 13°37' N, 120°33' E, 810-820 m, 4 dd. - Stn CP 55. 13°54' N. 119°58' E. 

865 m, 2 lv, 2 dd. Stn CP 82, 13°46' N. 120°28' E. 550 m, 2 lv. 
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musorstom 3: stn DR 93, 13°49' N, 120°02' E, 540 m, 2 lv, 2 dd. — Stn CP 106, 13°47' N 120°30' E 
640-668 in, 3 dd. 

Indonesia. “Snellius" II: stn 4.113, 08° 19' S, 118° 16' E (no depth data), (dd). — Stn 4 131 08°18' S 
118° 18' E, 680-800 m, (dd) (rmnh). 

"Galatheastn 490, 05°25'S, 117°03' E, 585 m, 1 dd (zmc). 
West Indian Ocean, benthedi: stn DR 38, 12°55' S, 45° 15' E, 200-500 m, 4 dd. — Stn DS 53 13°00' S 
44°54' E, 755-770 m, 1 dd. 

SW Madagascar. “Mascareignes III”,  R. von Cosel coll. 1986: stn 69, 22°22' S. 43°05' E, 350-420 m 
1 dd. — Stn 78, 22°21' S, 43°03' E, 530 m, 1 lv. — Stn 81, 22°23' S, 43°03' E, 525 m, I dd. — Stn 
127, 22°21' S, 43°02' E, 610 m, 1 lv. — Baie de Fanemotra, 450 m, 1 dd. 

Madagascar. "Vauban”, A. Crosnier coll. 1973: stn 49, 15°18' S, 46°10' E, 500-550 m, 2 dd Stn 
50, 15° 19' S, 46° 12' E, 405 m, 3 dd. — Stn 112, 22°18'S, 43°02' E, 640-660 in, 1 lv. — Stn 114 
22° 15' S, 43°05' E, 470-475 m, 2 dd. 

Distribution. — The Philippines and Indonesia, now extended to Madagascar, live records 
from 450 to 865 m (present paper). 

Calliodentalium crocinum (Dali, 1907) 

Figs 80, 88 b 

Denialium crocinum Dali, 1907: 169, pi. 27, fig. 6. 

Other references: 

Denialium (Laevidenialium) crocinum - Kira, 1955: 80, pi. 40, fig. 9 — Habe 1955- 10 

Laevidenialium crocinum - Habe, 1963: 268, pi. 38, figs 29, 35, textfigs 28-29.’- Habe & Kosuge, 1964- 7 

;-,HrA’V 964o 31» pL }’ ,35> P>- 4> figs 28-29: 1977: 336, pi. 70. figs 7-8. - Springsteen & 
Leobrera, 1985. 287, pi. 82, fig. 9. — Habe et al.. 1986: 24. — Higo & Goto, 1993: 688. 

Type material. — Holotype usnm 110508 

Type locality. — Japan, Gulf of Tokyo, Albatross”, stn 5094, in 188 fms [161 m]. 

Material examined. — The type material. 

Philippines, musorstom 3: stn CP 99, 14°01' N, 120°19' E, 196-204 m, 1 lv. — Stn CP 101, 14°00' N 
120° 19' E, 194-196 m, 1 lv. — Stn DR 126, 11°49'N, 121°22'E, 266 m, 1 lv. 

Fig. 80. — Distribution of Calliodentalium crocinum. 

Source: 
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Distribution. Japan Sea (Habe, 1957) to the Philippines (Springsteen & Leobrera, 1985). 
Recorded alive from 194 to 266 m (present paper). 

Calliodentalium balanoides (Plate, 1908) 

Figs 81, 82 e-f, 88 c 

Denialium (Laevidentalium) balanoides Plate, 1908a: 357, pi. 30, figs 42-44. 

Type material. — Holotype zmb 61109 (fide Kilias, 1995). 

Type locality. — "Valdivia”, stn 186, 03°22'S, 101 ° 11' E, 903 m, West Sumatra. 

Material examined. — New Caledonia. “Vauban" 1978-79: stn 40, 22°30'S, 166°24' E, 
250-350 m, 1 dd. 
biocal: stn CP 108, 22°03' S, 167°06' E, 335 m, 1 dd. 
musorstom 4: stn CC 247, 22°09' S, 167° 13' E, 435-460 m, 1 lv. 
biogeocal: stn DW 253, 21°32' S, 166°29' E, 310-315 m, 1 dd. 
Passe de Boulari, B. Richer/ORSTOM coll., 400 m, 1 dd. 
Loyalty Islands, musorstom 6: stn DW 426, 20°25'S, 166°23'E, 610 m, 1 dd. 
Philippines, musorstom 2: stn CP 50, 13°37' N, 120°33' E, 810-820 m, 3 dd. — Stn CP 55, 13°54' N, 
119°58'E, 865-866 m, 4 dd. — Stn CP 71, 14°00' N, 120° 18' E, 189-197 m, 1 lv. — Stn CP 75, 
13°51'N, 120°30'E, 300-330 m, 1 lv. 
musorstom 3: stn DR 95, 13°56' N, 119°59' E, 865 m, 1 lv, ldd. — Stn CP 112, 14°00' N, 120°18' E. 
187-199 m, 1 lv. — Stn DR 126, 11°49' N, 121°22' E, 266 m, 4 dd. 

Distribution. — Sumatra, now extended to the Philippines and New Caledonia, living from 

187 to 865 m. 
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Fig. 82. a-d, Calliodenialium semitracheatum, internal view of the radula, note the secondary teeth at left. — b, external face 
of the rachidians and secondary teeth (arrows). — c, anterior view of the radula, note the position of the secondary 
teeth. — d, secondary denticle. — e, Calliodenialium balanoides, lateral teeth. — f, internal face of the rachidians and 
secondary teeth. Scale lines: 100 pm (a-c, e, 0. 10 pm (d). 

Family Fustiariidae Steiner, 1991 

Genus Fustiaria Stoliczka, 1868 

Type species (SD by Pilsbry & Sharp, 1897): Dentalium circinatum Sowerby, 1823. Eocene, Paris Basin. France. 

Diagnosis. — Shell medium, well curved, fragile but not thin, shiny, translucent white, yellow, 

orange, red, lacking sculpture. Apex with long, regular slit or short v-shape notch; section circular 
throughout. 

Radula rachidian well curved in section, granulose; lateral with strong, armed granulose head; 
marginal slightly sinusoidal. 
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Distribution. Triassic-Recent, worldwide, temperate and tropical waters, sublittoral to 
shelf and bathyal. 

Fustiaria nipponica (Yokoyama. 1922) 

Figs 83, 88 e 

Denialium (Fustiaria) nipponicum Yokoyama. 1922: 119. pi. 6, fig. 7. 

Synonyms: 

Denialium nagoense Dali. 1927: I. 
Denialium tFustiaria) numatai Hirase. 1931: 139. pi. 3. fig. II.  

Ollier references: 

Denialium I Fustiaria) nipponicum — HiraSE, 1931: 139. pi. 3. fig. II. Habf., 1957: 131. 

Fustiaria nipponica - Habe, 1964a: 27, pi. 2, figs 6-8; pi. 3, figs 8, 11; pi. 4, figs 1-2; 1971: 490 (Japanese text), 308 (English 

text), pi. 116. figs 15-16; 1977: 336, pi. 69. lies 1-2. Habe & Kosuge, 1964: 6. Springsteen & Leobrera. 1985: 287. 

pi. 82. fig. 8. Higo & Goto. 1993: 687. 

Fustiaria (Fustiaria) nipponica — Habe, 1963: 266, pi. 38, figs 6-8, 26, textfigs 1-2. 

Denialium polilum - Boissevain, 1906: 58. pi. I. fig. 20. 

Denialium stenoscliizum - Boissevain, 1906: 59. pi. 6, figs 16-17. 

Denialium nagoense — Habe, 1964b: 140, pi. 9, figs 1-2. 

Denialium (Fustiaria) numatai - Habe, 1953: 295, figs 755-756. 

Type material. — D. nipponicum and D. numatai. depository not checked. — D. nagoense: 

holotype usnm 333718. 

Type locality. D. nipponicum: Shito, Honshu, Japan (Pleistocene). — D. nagoense: Japan, 
Nago, Okinawa, 15 fins [27 mj. — D. numatai Japan, Osumi and Oshima. 

Material examined. — The holotype of D. nagoense. Material identified as D. stenoscliizum 
and D. politum by Boissevain (1906). 
Chesterfield Islands, chalcal I: stn DC 17, 19°12'S, 158°56'E, 44 m, 2 Iv, 1 dd. Stn D 34, 
19°52'S, 158°20'E, 33-37 m. 1 dd. 
corail 2: stn DW 72. 19°15'S, 158°21' E, 32 in. 1 Iv. — Stn DW 77. 19°12'S, 158°36' E, 60 in, 
1 Iv. Stn DW 126, 19°28'S, 158°27'E, 46 m, 1 Iv, I dd. — Stn DW 147. 19°37'S. 158"14'E, 

25 in, 1 Iv. 
New Caledonia. lagon: stn 4, 22°13'S. 166°21'E. 9 m. 1 lv, 3 dd. - Stn 8, 22°23'S. 166°18'E, 
15 in. 2 lv. 4 dd. Stn 21, 22°23' S. 166°23' E. 10 m. I dd. - Stn 50. 22°17' S. 166°12' E. 12 m, 
1 dd. Stn 51. 22" 15' S, 166°11' E. 10 in, 1 lv. — Stn 63, 22°26' S, 166°26' E, 20 in, 1 lv. — Stn 64. 
22°28' S, 166°25' E, 15 in, 1 lv. - Stn 65, 22°29' S. 166°26' E. 24 in. 2 lv. 2 dd. — Stn 66. 22°28' S. 
166°27'E. 15 m, 2 lv, 1 dd. — Stn 68. 22°24'S, 166°30' E, 22-40 m, 1 lv. Stn 80, 22°3TS. 
166°28' E. 33 m. I lv. Stn 83, 22°32' S, 166°30' E, 22 m, 1 dd. Stn 84, 22°30' S. 166"3T E, 
17 m. 2 lv. Stn 98, 22"36' S. 166°32' E, 15 m. 3 dd. Stn 161, 22°34' S, 166°38' E, 20 m. 1 lv, 
I dd. Stn 163, 22°12' S. 166"!8' E, 15 in. I lv. 1 dd. Stn 170, 22"09' S. 166°07' E. 22 in. 3 lv. 

Stn 185, 22°05' S. 166°02' E, 15 in, 1 lv. — Stn 211, 21°55' S. 165°52' E, 12 in, 1 lv. — Stn 212, 
21°56' S, 165°53'E, 10 m, 1 lv. Stn 214. 2I"55'S, 165°48'E, 12 m. 1 dd. Stn 217, 21°53' S, 
165°47'E, 16 in, 1 dd. Stn 226, 22°38' S, 166°39'E. 28 m, 4 lv, 3 dd. — Stn 233, 22°35' S, 
166°46' E, 30 m, 1 Iv. - Stn 268, 22°20' S, 166° 17' E. 24 m, 1 Iv. Stn 281, 22"24' S. 166"24' E. 
10 in. 1 lv. — Stn 284, 22°26' S, I66"25' E, 6 m, 3 lv, 1 dd. Stn 293. 22"42' S. I66°4T E, 20 in, 
6 lv, 4 dd. Stn 296. 22°41' S. 166°44' E, 26 m, 1 Iv. — Stn 304, 22°40' S, 166°48' E, 27 m, 1 lv, 

1 dd. Stn 311, 22°44' S. I66°47' E. 36 in, 1 lv, 1 dd. — Stn 322, 22°30' S, 166"58' E, 71 in, 2 lv. 
Stn 340, 22"48' S. 166°47' E. 27 in, 1 Iv. Stn 438, 18° 10' S, 162°5T E. 37 in, 1 lv, 1 dd. Stn 

441. 18°04'S. 162°56'E, 37 m. 3 dd. — Stn 442bis, 18°02'S. 162°56' E. 39 m, I dd. Stn 446. 
18"19' S, 163"04' E, 36 in. 7 lv, 3 dd. Stn 448, 18"22' S, 163"07' E, 30 in, 1 lv. Stn 449, 18°22' S, 
163"09' E. 21 in. I lv. Stn 450. 18"24' S. 163"24' E, 29 in. 1 lv. 1 dd. Stn 453. 18"29' S, 163"12' E. 

Source: MNHN, Paris 
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26 m, 1 lv, 4 dd. — Stn 465, 18°22' S. 163°05' E, 45 m, 2 Iv, 5 dd. — Stn 466, 18°24' S, 163°07' E, 
42 m, 5 lv, 2 dd. — Stn 467, 18°25' S, 163°08' E, 41 m, 3 lv, 1 dd. — Stn 468, 18°27' S, 163°10' E, 
40 m. 1 lv. — Stn 469, 18°29' S, 163° 10' E, 39 m, 1 lv, 1 dd. — Stn 470, 18°28' S, 163°09' E, 41 m, 
1 dd. — Stn 471, 18°28' S, 163°07' E, 42 m, 2 lv, 1 dd. — Stn 473, 18°24' S, 163°03' E, 50 m, 1 lv, 
3 dd. — Stn 481, 18°57' S, 163°32' E, 33 m, 3 lv, 7 dd. — Stn 482, 18°49' S, 163°31' E, 33 m, 1 lv, 
8 dd. — Stn 512, 19°24' S, 163°35' E, 59 m, 1 lv, 3 dd. — Stn 519, 19°02' S, 163°34' E. 39 m, 1 lv, 
2 dd. — Stn 536, 19°09' S, 163°23' E, 61 m, 14 lv. — Stn 554, 22°50' S, 166°54' E. 27 m, 1 lv. — Stn 
866, 20°38' S, 165°03' E, 26 m, 1 lv. — Stn 871, 20°37' S, 165°00' E. 27 m, 1 lv. — Stn 916, 20°56' S, 
164°28' E, 13 m, 2 lv. — Stn 932, 20°46' S, 164° 17' E, 23 m, 3 dd. — Stn 937, 20°40' S, 164° 15' E, 
50-55 m, 1 lv. — Stn 943, 20°37' S, 164°11' E, 15 m, 1 dd. — Stn 984, 20°21' S, 163°56' E, 21-23 m, 
1 dd. — Stn 1015, 20°10' S, 163°52' E, 25 m, 1 dd. — Stn 1025, 20°07' S, 163°49' E, 25-28 m, 1 lv. 

Stn 1105, 19°40' S, 163°57' E, 25 m, 4 dd. Stn 1118, 19°35' S, 163°52' E, 30 m, 2 lv, 2 dd. 
Stn 1145, 19°21'S, 163°45' E, 38 m, 1 dd. — Stn 1146, 19°08'S, 163°31'E, 185 m, 1 dd. — Stn 1154, 
19°09'S. 163°19'E, 40 m, 1 lv, 1 dd. 

Loyalty Islands, musorstom 6: stn DW 430, 20°21' S, 166°07' E, 30 m, 1 lv, Idd. — Stn DW 431, 
20°22' S, 166° 10' E, 21 m, 1 lv. — Stn DW 435, 20°21' S, 166°08' E, 32 m, 2 lv, 1 dd. 
Indonesia. ",Snellius”  II: stn 4.020, 05°57'S, 123°46' E, 255-275 m, 1 dd. — Stn 4.153, 06°22, S, 
120°26' E, 130-155 m, 1 lv. — Stn 4.155, 06°22' S, 120°26' E, 233-274 m, 1 dd (RMNH). 
Philippines, musorstom 3: stn CP 143, 11°29'N, 124°11' E, 205-214 m, 1 dd. 

Distribution. — Japan, the Philippines, China, 0-200 m (Habe & Kosuge, 1964), now 
extended to New Caledonia, living from 6 to 71 m (present paper). 

Fustiaria engischista (Barnard, 1963) 

Figs 84, 88 f 

Dentalium engischistum Barnard, 1963b: 351, fig. 30 f. 

Type material. — Holotype sam A5463, paratypes bmnh 1964.256. 

Type locality. — South Africa, off Cape Natal (Durban), 62 fms [113 m] 

Source: 
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Material examined. — The type material. 
West Indian Ocean, benthedi: stn DR 08, 1 P29' S, 47° 18' E, 250 m, 1 dd. — Stn F 77, 12°34' S. 
44°54' E, 480-530 m, 1 dd. — Stn DR 104, 11°26' S, 47°22' E, 330-530 m, 1 dd. 
MD32 Reunion: stn DS 178, 21°24' S, 55°10' E, 412-460 m, 1 lv. 
Nosy Be Island, NW Madagascar, Plante coll., 6 dd (bmnh). 

Distribution. — Southwestern Indian Ocean from Natal to NW Madagascar and Reunion 
Island, alive in 412-460 m. 

Fustiaria caesura (Colman, 1958) 

Figs 78 d, 85, 88 g, j 

Dentalium (Pseudoantalis) caesura Colman, 1958: 145, fig. 11. 

Fig. 85. - Distribution of Fustiaria caesura. 
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Type material. Holotype ams C62230. paratypes C62229. 

Type locality. — Australia, off Willongong, New South Wales, 183 m. 

Material examined. — The type material. 

Chesterfield Islands, musorstom 5: stn DC 266, 25°20' S. 159°46'E, 240 m, 1 lv. — Stn DC 357, 
19°37' S. 158°46' E, 630 m. 1 dd. — Stn DC 380, 19°38' S, 158°44' E, 555-570 m, 1 dd. 
New Caledonia, musorstom 4: stn DW 159, 18°46' S, 163° 16' E, 585 m, 3 dd. 

Philippines, musorstom 2: stn DR 34, 13H28'N, 121 °12' E, 155-167 m, 2 lv. 
musorstom 3: stn CP 143, 11°29'N, 124°11'E, 205-214 m, 1 dd. 

Distribution. E Australia, now extended to New Caledonia and the Philippines. Live 
records from 155 to 240 m. 

Fustiaria langfordi (Habe, 1963) 

Figs 71 e, 86, 88 h 

Laevidenialium langfordi Habe, 1963: 268, pi. 38. fig. 22. 

Other references: 

Laevidenialium langfordi - Habe, 1964a: 35. pi. 2, fig. 22; 1971: 491 (Japanese text), 309 (English text), pi. 65, figs 30-31. 
Habe & Kosuge, 1964: 7. Habe el a!.. 1986: 24. Higo & Goto, 1993: 687 (as synonym of Laevidenialium longiiror- 
sum). 

Type material. Holotype nsmt. 

Type locality. Itoman, Okinawa Island, Ryukyu Islands. 

Material examined. — Chesterfield Islands, chalcal 1: stn DC 20, 19" 12' S. 158°42' E, 67 
m, 6 dd. — Stn DC 31, 19°33'S. 158°30'E, 230 m, 1 dd. — Stn DC 33, 19°45'S, 158°26'E, 
205 m, 2 lv, 10 dd. — Stn DC 35, 19°45' S, 158°26' E, 210 m, 2 dd. Stn DC 38, 20°00' S, 158°46' E, 
250 m, 12 dd. — Stn DC 63, 22°11' S, 159°15' E. 305 m, 6 dd. — Stn DC 64. 22°12' S, 159°15' E, 
305 m, 1 lv, 2 dd. 

corail 2: stn DW 114, 19°25'S, 158°38'E. 217 m, ! dd. Stn DW 129, 19°28'S. 158°34'E. 
215 m. 2 lv, 3 dd. — Stn DW 167, 19°46' S, 158°29' E, 270 m, 2 dd. 

musorstom 5: stn DW 263, 25°2I' S, 159°46' E, 150-225 m, 9 dd. — Stn DW 265, 25°21' S, 159"45' E, 
190-260 m, 3 lv, 5 dd. — Stn DW 266, 25"20' S, 159°46' E, 240 m, 1 lv, 6 dd. — Stn DW 270, 24°49' S 
159°34'E, 223 m, 12 lv. — Stn DW 285, 24°09'S, 159°34'E, 245-255 m, 2 dd. — Stn CP 289 
24"02' S. 159°38' E, 273 m, 1 dd. Stn DW 298, 22°44' S, 159°22' E, 320 m, 1 lv, 3 dd. — Stn DW 
299, 22°48' S, 159°24' E, 360-390 m, 2 dd. Stn DW 302, 22°10' S. 159°23' E, 345-360 m, 3 dd. 
Stn DW 303, 22° 12' S. 159"23' E, 332 m, I lv, 1 dd. — Stn CP 315, 22°25' S, 159°27' E, 330-335 m, 
1 dd. Stn DW 328, 20°23' S, 158°44' E, 340-355 m, 1 lv, 4 dd. — Stn DW 329, 20°23' S, 158°47' E, 
320 m, 1 lv, 9 dd. — Stn DW 334, 20°06' S. 158"48' E, 315-320 m, 1 lv, 1 dd. - Stn DW 344 19°39' S 
158-34'E, 310 m, 2 dd. - Stn DW 346, I9"40'S, 158°27'E, 245-252 m, 6 dd. — Stn DW 349. 
19°34' S, 158-34' E, 275 m, 1 lv. — Stn DC 376, 19°51' S, 158°30' E, 280 m, 6 dd. 
Loyalty Islands, musorstom 6: stn DW 392, 20°47'S, 167°05' E, 340 m, 1 dd. — Stn DW 399 
20-42' S, 167-00' E, 282 m, 2 dd. — Stn DW 417, 20°42' S, 167°04' E. 283 m, 3 dd. - Stn DW 418,’ 
20o42' S, 167-03' E, 283 m, 1 lv, 1 dd. — Stn DW 456, 2POP S, 167°26' E, 240 m, 2 dd. — Stn DW 
480, 21-08' S, 167-56' E, 380 m, 1 lv. 

New Hebrides Arc. volsmar: stn DW 17, 22°23' S, 171 °41' E, 260-300 m, 4 dd. 
Indonesia. “Snellius” II: stn 4.047, 09°53' S. 120°43' E, 100 m, 2 dd (rmnh). 

Source: 
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Distribution. — Japan. Malaya, 50-200 in (Habe, 1964a), now extended to Indonesia and 
New Caledonia, live records from 200 to 380 m. 

Fustiaria vagina sp. nov. 

Figs 71 h, 87, 88 i 

Type material. Holotype mnhn. Paratypes: 8 mnhn, I ams C201726. 1 nmnz M268953, 
1 USNM. 

Type locality. - - New Caledonia, Chesterfield Islands, musorstom 5, stn DW 340, 19°49' S, 
158°41' E, 675-680 m. 

Fig. 87. — Distribution of Fustiaria vagina. 
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Material examined. - Chesterfield Islands, musorstom 5: stn DW 340, 19°49' S, 158°41' E, 
675-680 m, 3 lv (holotype, 1 paratype ams). — Stn DW 341, 19°46'S, 158°43' E, 630-620 m, 1 lv 
(paratype). — Stn DW 353, 19°27' S, 158°40' E, 290 m, 1 dd (paratype). Stn DW 357, 19°37' S, 
158°46' E, 630 m, 1 lv (paratype). 
New Caledonia, biocal: stn DW 46, 22°53' S. 167° 17' E, 570-610 m, 2 dd (paratypes). — Stn DW 49, 
23°03' S, 167°32' E, 825-830 m, 3 dd (paratypes: 2 mnhn, 1 nmnz). 

biogeocal: stn CP 290, 20°37' S, 167°03' E, 760-920 m, 1 dd (paratype). 
Loyalty Islands, musorstom 6: stn DW 468, 21°06'S, 167°33' E, 600 m, 1 dd (paratype usnm). 

Distribution. — New Caledonia, recorded alive in 630-680 m, shells from 290 to 820 m. 

Description. — Shell to 30 mm, solid, white, glossy, 
slightly curved, sculptured with growth lines only, conspi¬ 
cuous at posterior end. Apex truncate, oblique on ventral 
side, with strong callus. Lumen longitudinally elongate, with 
projecting irregular walls on ventral side. In section, walls are 

wider on dorsal than on ventral side. Peristome oblique, 
fragile. Section circular throughout. 

Measurements: holotype L 29, W 2.8, w 1, arc 1; paratypes 
range L 19-29, W 2-3.2, w 0.6-1.5, arc 0.6-1.5. W/w ratio 2.6. 

Remarks. — Emerson (1962) explicity noted that the genus has varied apical structures. The 
present species is provisionally placed in Fustiaria pending anatomical study. 

Etymology. — Named for the resemblance of apical structure to the human female vagina. 

Other species of Fustiaria cited in the literature 

Fustiaria rubescens (Deshayes, 1825): 363, pi. 16, figs 23-24. Mediterranean Sea. mnhn. Cited 
by Ludbrook (1954) as present off Zanzibar, "John Murray”, stn 103, 05°39' S, 39°11' E, 101 m. It 
is doubtful that this Mediterranean species occurs in the Indo-Pacific and Ludbrook’s record should 
be checked. 

Family Gadilinidae Chistikov, 1975 

Subfamily Gadilininae Chistikov, 1975 

Genus Gadilina Foresti, 1895 

Type species (by monotypy): Dentalium triquetrum Brocchi, 1814. Miocene, Italy. 

Diagnosis. — Shell medium to large, well curved, solid, polished, shiny, white. Longitudinally 
sculptured with two dorso-lateral ribs, more conspicuous at apex, slightly convex dorsally, strongly 
concave ventrally. Apex truncate, with terminal callus, lumen circular. Section compressed dorsally, 
circular ventrally. 

Railula rachidian slightly curved in section, anterior margin irregular, three wide cusps ventrally; 
lateral wide, with three primary cusps, the central quite pointed; marginal sinusoidal, with cusp in 
anterior angle connecting with laterals. 

Distribution. — Miocene-Recent, Pacific and Indian Oceans, absent in the Atlantic Ocean; 
temperate-tropical belt, shelf to abyssal. 

Source: 
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Fig. 88. — a, Calliodenlalium semitracheatum, shell (68 mm) and apex, “Mascareignes III":  stn 78. — b, Calliodentalium 
crocinum, shell (39 mm), apex, apical and medial sections, musorstom 3: stn CP 99. — c, Calliodenlalium balanoides, 
shell (65 mm) and apex, "Vauban" 1978-79: stn 40. — d, Calliodenlalium type radula (Calliodenlalium callipeplum, 
Caribbean Sea), left accessory denticle, relationship with the rachidian (see also Fig. 82 e). - e, Fustiaria nipponica, shell 
(51 mm), apex and apical section. New Caledonia lagon: stn 214. — f, Fustiaria engischista, shell (41 mm), and apex, 
Nosy-Be (bmnh). — g. Fustiaria caesura, shell (44 mm), apical views and apical section, musorstom 2: stn DR 34. — 

h, Fustiaria langfordi, shell (49 mm), apex and apical section, musorstom 6: stn DW 417. — i, Fustiaria vagina sp. nov., 
paratype (26.4 mm), views of the apex. — j, Fustiaria type radula (F. caesura); see also Fig. 78 d. 

Source: MNHN, Paris 
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Gadilina insolita (Smith, 1894) 

Figs 89, 90 a-f, 95 a-b 

Dentalium insolitum Smith, 1894: 168, pi. 4. figs 17-17a. 

Synonym: 

Dentalium stapes Boissevain. 1906: 50. pi. 5. figs 16-20, pi. 6, figs 79. 81. 83. 

Other references: 

Dentalium insolitum - Pilsbry & Sharp. 1897: 109, pi. 22, figs 56-57. — Smith. 1906a: 250. Boissevain. 1906: 49. pi. 5 
fig. 15, pi. 6, figs 80-82, 84. — Winckworth, 1940a: 25. 

Dentalium (Gadilina) insolitum - Plate, 1908a: 353. pi. 30, figs 50-51. — Jaeckel, 1932: 306. Ludbrook, 1954: 108. 

Gadilina insoluta (sic) - Habe, 1964a: 32, pi. 2 fig. 23; pi. 4, figs 13-14. Habe & Kosuge, 1964: 7. Higo & Goto 1993- 
688. 
Dentalium (Gadilina) stapes — Ludbrook. 1954: 109. 

Gadilina stapes - Habe, 1962: 105, pi. 47. fig. 6; 1963: 270. pi. 38. fig. 23. textfigs 13-14; 1964a: 32. pi. 2, fie. 23, pi 4 fies 
13-14. — Okutani, 1964: 76. — Habe & Kosuge. 1964: 7. 

O 

O 
• - ft 

mr-p • 

v«r 

Fig. 89. Distribution of Gadilina insolita. 

Type material. — D. insolitum: 2 syntypes dd bmnh 1952.3.25.83-93. D. stapes: svntypes 
zma 3.06.061, 3.06.062. 

Type locality. — D. insolita: Bay of Bengal, "Investigator ”, in 597 fms [1091 m], — D. stapes: 
Indonesia, Banda Sea, "Siboga”, stn 212, 05°55'S, 120°10' E, 462 m. 

Material examined. — The type material. 
New Caledonia, biocal: stn DW 56. 23°35' S, 167° 12' E, 695-705 m. 1 lv. — Stn DW 106 21°36' S 
166°29' E, 625-650 m, 2 lv. 

biogeocal: stn CP 232. 21°34' S. 166°27' E, 760-790 m, 2 lv, I dd. 
lagon: stn 993, 20°15'S. 163°53' E, 375-400 m, 1 dd. 

Indonesia, corindon: stn B 210, 00° 13' S. 117°53' E, 338 m, 1 dd. - Stn B 213. 00°31' N 117° 50' E 
488 m, 1 dd. 

'Snellius II: stn 4.113, 08°19' S. 118°16' E (no depth data). I dd. - Stn 4.127, 08°19' S, 118°18' E 
700-835 m. 2 lv, 1 dd. — Stn 4.128, 08°18'S, 118°16'E, 700-835 m, 2 lv, 1 dd. Stn 4.130, 08° 18'S, 
118°18' E. 700-730 m, 2 lv. 1 dd. Stn 4.267. 08°18' S, 118°21' E. 650 m. 1 lv (rmnh). 

Philippines, musorstom 1: stn CP 49, 13°49'N, I20°00' E, 750-925 m, I dd. 

Source: 
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musorstom 2: stn CP 25, 13°39' N, 120°43' E, 520-550 m, 1 dd.— Stn CP 50, 13°37' N, 120°33' E, 
810-820 m, 13 dd, 9 lv. — Stn CP 51, 13°59' N, 120°16' E, 170-187 m, 1 lv. — Stn CP 55, 13°54' N, 
119°58' E, 865 m, 6 lv. — Stn CP 78, 13°49' N, 120°28' E, 441-550 m, 2 lv, 6 dd. - Stn CP 81, 
13°34' N, 120°31' E, 856-884 m, 3 lv. — Stn CP 82, 13°46' N, 120°28' E, 550 m, 1 lv, 2 dd. 
musorstom 3: stn DR 94, 13°47'N, 120°03' E, 842 m, 1 dd. - Stn CP 106, 13°47'N, 120°30' E, 
640-668 m, 1 lv, 2 dd. — Stn CP 118, 11°58' N, 121°06' E, 448-466 m, 3 lv, 6 dd. — Stn CP 122, 
12°20' N, 121 °42' E, 219-220 m, 2 lv, 1 dd. - Stn CP 123, 12°10' N, 121°45' E, 700-702 m, 2 dd. 
Stn CP 128, 11°50' N, 121° 42' E, 815-821 m, 5 dd. 

Distribution. — Indonesia, Japan, Indian Ocean, now extended to New Caledonia, living 
from 625 to 950 m (present paper), shells in 200-1134 in (Habe & Kosuge, 1964). 

Remarks. — I concur with Habe (1964a) in considering this a single highly variable species 
as examination of a large series shows clear gradation between forms. 

Fig. 90. Radulae. a, Gadilina insolita. rachidian, view from the anterior border and internal face. — b, lateral internal 
face. — c, lateral, head. — d, lateral, internal face. e, marginal, contact with lateral at left side. f, Gadilina insoliia 
form stapes, general view. Scale bars: 100 (im (b-f), 10|am (a). 

Other Indo-Pacific species of Gadilina cited in the literature 

Gadilina pachypleura (Boissevain, 1906): 51. pi. 5, figs 21-22. "Siboga”, stn 208, 05°39' S, 122°12' E, 

Banda Sea, 1886 m. zma. 
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Subfamily Episiphoninae Chistikov, 1975 

Genus Episiphon Pilsbry & Sharp, 1897 

Type species (SD by Suter, 1913): Dentalium sowerbyi Guilding, 1834. Recent, Caribbean Sea. 

Diagnosis. — Shell small to medium, slightly curved, fragile but not thin, polished, shiny, 
white, cream, orange or red. Sculptured apically with close, fine, encircled wrinkles; rarely 
longitudinal striae near the apex or throughout. Section subcircular or subtriangular, slightly 
compressed dorsoventrally, more on ventral side. Apex simple or truncate, with terminal callus, 
lumen circular, small with short pipe. 

Radula rachidian slightly curved in section, anterior margin irregular, nearly straight, three cusps on 
internal face; lateral with few very sharp, pointed cusps; marginal sinusoidal, short. 

Distribution. — Worldwide. Temperate-tropical waters, sublittoral-shelf. 

Episiphon suhtorquatum (Fischer, 1871) 

Figs 91, 95 c, f 

Dentalium suhtorquatum Fischer, 1871: 212, pi. 11, figs 1-la. 

Synonyms: 

Dentalium annulosum Brazier, 1877: 58. 
Dentalium tornatum Watson. 1879: 518; 1886: 13, pi. 2, fig. 3. 
Dentalium (Episiphon) sewelli Ludbrook, 1954: 107, fig. 10 (Syn. nov.). 

Other references: 

mTlll 1 suh'orq,,a!um ~ Pilsbry & Sharp, 1897: 101. — Boissevain, 1906: 57, pi. 2, fig. 27, pi. 6, fig. 36. Moazzo. 

Dentalium (Laevidentalium) suhtorquatum — Dell, 1964: 129. 

Episiphon suhtorquatum - Habe & KosUGE, 1964: 8. 

Plagioglypta suhtorquatum - Habe & Kosuge, 1964: 8. 

Dentalium annulosum - Hedley, 1901: 129, pi. 17, fig. 36. 

Episiphon tornatus (sic) - Habe & Kosuge, 1964: 6.' 

Plagioglypta annulosum — Habe & Kosuge, 1964: 8. 

Type material. — D. suhtorquatum-. lectotype (here designated: L 11.2, W 1.3, w 0.4) mnhn. 

D. annulosum: syntype ams 189. — D. tornatum: 5 syntypes dd bmnh 87.2.9.57-60. — D. sewelli- 
holotype bmnh 1952.3.25.125. 

Type locality. — D. suhtorquatum: Suez. — D. anulosum: NE Australia, Princess Charlotte 
Bay. — D. tornatum: Levuka, Fiji, 12 fms [22 m]. — D. sewelli: Gulf of Oman, "John Murray”,  
stn 75, 25° 10' N, 56°47' E, 201 m. 

Material examined. — The type material and the material examined by Boissevain. 

New Caledonia, lagon: stn 729, 21° 19' S, 165°54' E, 42-45 m, 2 lv. 

West Indian Ocean, benthedi: stn S 18, 12°45' S, 45° 16' E, 15 m, 4 dd. — Stn S 23, 12°46' S, 45° 16' E, 
6 m, 1 dd. — Stn S 32, 12°45' S, 47°18' E, 15-20 m, 1 dd. — Stn S 36, 12°52' S, 45° 16' E, 30 m] 
4 lv. — Stn S 50, 12°55' S, 44°59' E, 32 m, 1 lv, 1 dd. — Stn DS 101, 11°26' S, 47°20' E, 26 m, 1 dd. 
Shimont, Kenya, 1 lv (bmnh). — Kiloa, Zanzibar, 20 m, 1 lv, 2 dd. — Same locality, shore, 13 dd 
(both mnhn). — Nosy Be Island, NW Madagascar, Plante coll., 2 lv, 28 dd. — Tulear. Madagascar 
5 dd (both bmnh). 

Red Sea. Suez, 107 dd. Gulf of Aden, Obock, Republic of Djibouti, 3 dd. — Hodeida, Yemen, 
2 dd. Djibouti, I dd. — Aden, 5 dd (all Coll. Jousseaumf., mnhn). 

Source: 
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Fig. 91. — Distribution of Episiphon subtorquaium. 

Distribution. — Red Sea, Persian Gulf, and Zanzibar, 21-90 m (Ludbrook, 1954, as D. 
sewelli), Indonesia (Boissevain, 1906), North Australia and Fiji, now extended to Madagascar and 
New Caledonia, alive in 20-45 m, shells down to 201 m. 

Episiphon subrectum (Jeffreys, 1883) 

Figs 92, 95 d 

Denialium subrectum Jeffreys, 1883: 661. 

Synonyms: 

Denialium virgula Hedley, 1903: 328, fig. 62 (Svn. nov.). 
Denialium carneum Boissevain, 1906: 48, pi. 6, figs 44-45 (Syn. nov.). 
Denialium makiyamai Kuroda & Kikuchi, 1933: 11, pi. 5, fig. 8. 

Other references: 

Denialium subrectum - Pilsbry & Sharp, 1897: 120, pi. 8, fig. 5. — Boissevain, 1906: 47, pi. 6, figs 46-50. — Ludbrook, 

1954: 108. — Habe & Kosuge, 1964: 6. — Habe, 1964a: 28, pi. 2, fig. 1. 

Episiphon carneum — Habe & Kosuge, 1964: 6. 

Episiphon makiyamai — Habe, 1963: 267, pi. 38, fig. 1. — Tsuchida el at., 1991: 14, pi. 3, fig. 16. 

Type material. — D. subrectunr. syntypes usnm {fide Ludbrook, 1954) [not located]. — D. 
virgula: holotype bmnh 1913.4.30.10-14, paratypes ams C162217. — D. carneum: lectotype (here 

designated) zma 3.06.052, paralectotypes zma 3.06.053, 073, 055. 

Type locality. — D. subrectum: Philippines. — D. virgula: off Port Kembla, NSW, Australia, 
41-50 fms [80-91 m], D. carneum: Indonesia, Flores Sea, "Siboga”, stn 45, 07°24'S, H8°15'E, 

794 m. - D. makiyamai: Toyama Bay, Japan. 

Material examined. — The type material of D. virgula and D. carneum. Material identified 
by Boissevain, 1906 (zma) and by Ludbrook, 1954 (bmnh 1952.3.25.78-82). 
Philippines, musorstom 2: stn DR 34, 13°28'N, 121 ° 12' E, 155-167 m, 14 dd. 
musorstom 3: stn DR 140, 11°43' N, 122°34' E, 93-99 m, 3 dd. — Stn CP 143, 11°29' N, 124°11 E, 

205-214 m, 1 dd. 
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Distribution. — NW Indian Ocean, Indonesia, Philippines, Japan, SE Australia. Shells in 

54-900 m. 

Episiphon virginieae sp. nov. 

Figs 93, 95 e 

Type material. — Holotype lv, mnhn. Paratypes dd: 9 mnhn, 1 ams C201727, 1 nmnz 

M268954. 

Type locality. — New Caledonia, Loyalty Islands, musorstom 6, stn DW 399, 20°42' S, 

167°00' E, 282 m. 

Material examined. — Only known from the type material. 

Distribution. — Only known from the type locality. 

Source: MNHN, Paris 
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Description. — Shell to 9 mm long, translucent, fragile, 
slender, slightly curved. Fine longitudinal sculpture of close, 
minute lines throughout, noticeable under magnification. 
Apex truncate, subcircular in section, lumen subcircular with 
short pipe. Mouth suboval, straight. 

Measurements: holotype L 8.6, W 0.9, w 0.7, arc 0.3; 
paratypes L 8, W 0.8. w 0.4, arc 0.6; L 7.7, W 0.9, w 0.7, arc 
0.3; L 8.4. W 0.8, w 0.5, arc 0.5; L 8.3. W 0.8, w 0.4, arc 0.3; 
L 9.4, W 0.8, w 0.4, arc 0.5; L 7.7, W 0.9. w 0.6, arc 0.3. W/w 
ratio 1.3-2. 

Remarks. — The longitudinal sculpture throughout the shell is unique in the genus. 

Etymology. — Named for Virginie Heros, mnhn, who processed much of the musorstom 

material, and who has assisted in many ways with this report. 

Other Indo-Pacific species of Episiphon cited in the literature 

Episiphon candelatum (Kira, 1959): 105, pi. 40, fig. 5. Japan. Tosa Bay, Shikoku, 200 m. 
Episiphon gazellae (Plate, 1908): 356, pi. 30, figs 40-41. Northwest Australia, 16 m. Holotype zmb 

33195. Generic allocation uncertain. 

Episiphon minutissimum Ludbrook, 1954: 108, fig. 11. Maidive area, “John Murray", stn 147, 
04°53'N, 72°54'E, 27 m. Holotype and 9 paratypes bmnh 1952. 3.25.113-123. Generic 
allocation uncertain. 

Episiphon truncation (Boissevain. 1906): 51, pi. 6, fig. 33, textfig. Indonesia. Banda Sea, “Sihoga", 
stn 90, 01°17'N, 118°53' E, 281 m. zma. 

Fig. 94. — Distribution of Anutidenialium bambusa. 

Subfamily Anulidentaliinae Chistikov, 1975 

Genus Anulidentalium Chistikov, 1975 

Type species (by monotypy): A. bambusa Chistikov, 1975. 

Diagnosis. — Shell large, slightly curved to almost straight, thin, narrow, fragile, polished, 
translucent white. Sculpture of encircling swellings at regular intervals. Apex simple. Section 

subcircular, slightly compressed laterally. 
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Radula rachidian slighttly curved in section, with three central cusps on inner face; lateral with 

prominent sharp primary cusp and two secondary cusps placed laterally to each other; marginal 

short, sinusoidal. 

Distribution. — Recent, western Pacific Ocean. Shelf-bathyal. 

Anulidentalium bambusa Chistikov, 1975 

Figs 94, 95 g 

Anulidentalium bambusa Chistikov, 1975: 21. 

Other reference: 

Anulidentalium bambusa — Chistikov, 1979b: 112, fig. 4. 

Type material. — zin (fide Chistikov, 1979) [not seen]. 

Type locality. — Gulf of Tonking, Viet Nam, 72 m. 

Fig. 95. — a, Gadilina insolita, shell (49 mm), apex, apical, medial and oral sections, musorstom 2: stn CP 50. — b, Gadilina 
insolita form stapes, shell (61 mm) apex, apical and oral sections, musorstom 2: stn CP 78. — c, Episiphon sublorqualum, 
shell (25 mm), apex and apical section, benthedi: stn S 36. — d, Episiphon subrectum, shell (14 mm), apex and apical 

section, musorstom 2: stn DR 34. — e, Episiphon virginieae sp. nov., holotype, shell (8.6 mm), detail of sculpture and 

apical section. — f, Episiphon type radula (E. subtorquatum). — g, Anulidentalium bambusa, shell (52 mm), apical 

section, musorstom 3: stn CP 139; Anulidentalium type radula (A. bambusum) (after Chistikov, 1979b). 

Source. MNHN, Paris 
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Material examined. — Indonesia. “Snellius” II: stn 4.155, 06°22' S, 120°26' E, 233-274 m, 
1 lv. 

Philippines, musorstom 3: stn CP 139, 11°53'N, 122° 14' E, 240-267 m, 1 lv, 6 dd. 

Distribution. — Gulf of Tonking, now extended to the Philippines and Indonesia. Alive from 
72 m (Chistikov, 1979b) to ca. 270 m (present paper). 

Family Laevidentaliidae Palmer, 1974 

Genus Laevidentalium Cossmann, 1888 

Type species (OD): Dentalium incertum Deshayes, 1825. Eocene. France. 

Diagnosis. — Shell medium to large, slightly to well curved, thin but not fragile, shiny, 
translucent white to cream. Sculpture usually fine longitudinal undulations and conspicuous growth 
lines; in some species, slight swellings at regular intervals. Apex simple or with terminal callus and 
projectig pipe cylindrical or fissured, lumen distinct. Section circular to subcircular. 
Radula rachidian very slightly curved at central portion in transverse section; an irregular zone is 
present in the center; in frontal view, the anterior margin is irregular with a high central projection. 
Lateral head not well differentiated, no cusps, anterior margin finely undulated or granulose; 
marginal long, slightly sinusoidal. 

Distribution. — Triassic-Recent, worldwide, sublittoral-bathyal. 

Laevidentalium eburneum (Linne, 1767) 

Figs 96, 102 a 

Dentalium eburneum Linne, 1767: 1264. 

Synonyms: 

Dentalium indicum Chenu, 1843: 1, pi. 3, fig. 11. 

Dentalium philippinarum Sowerby, I860: 98, pi 225 (Dentalium 3), fig. 54. 

Other references: 

Dentalium eburneum - Gmelin, 1791: 3737. — Sowf.rby. 1860: 98. pi. 225 (Dentalium 3), fig. 53; 1873: pi. 3. fig. 16. — 

Martens, 1887: 200. — Pilsbry & Share, 1897: 115, pi. 20, figs 33-34. — Smith. 1906a: 250. - Boissevain, 1906: 52, 

pi. 2, fig. 31, pi. 4, figs 10-11. — Hedley, 1916: 223. — Winckworth, 1940a: 25. Dawidoff, 1952: 144. — Roberts, 

Soemodih ardjo & Kastoro, 1982: 99. 

Calliodentalium eburneum - Chistikov, 1979: 112. 

Laevidentalium eburneum - Habf. & K.OSUGE, 1964: 7. 

Dentalium philippinarum - Sowerby, 1872: pi 3, fig. 18. — Pilsbry & Sharp, 1897: 116. pi. 20, figs 31-32. — Boissevain, 

1906: 53. - Habe, 1963: 269, pi. 38, fig. 33; 1964a: 34, pi. 2, fig. 33. 

Laevidentalium philippinarum — Higo & Goto, 1993: 687. 

Type material. — D. eburneum-. depository not located. — D. indicum: depository not 
located. — D. philippinarum: depository not located. 

Type locality. — D. eburneum: India. — D. indicum: Indian Ocean. — D. philippinarum: 
Island of Samar, Philippines. 

Material examined. — Indonesia, corindon: stn B 202, 01°11' S. 117°06' E, 27 m, 7 dd. — 
Stn CH 205, 01°08' S, 1I7°19'E, 49 m, 1 dd. — Stn B 207, 00°15'S. 117°52'E, 150 m, 1 lv, 1 dd. 
— Stn DR 216, 00°04' N, 117°51' E, 96 m, 1 dd. — Stn B 251, 00°54' S, 119°30' E, 65 m, 2 dd. - 

Source. MNHN, Paris 
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Stn B 253, 00°54' S. 119°30' E, 17 m, 15 dd. — Stn DG 254, 00°58' S, 119°29' E, 53-62 m, 1 lv. - 
Stn DG 258, 01°57' S, 119°17' E. 30 m, 1 dd. — Stn B 268, 01°57' S, 119°16' E, 200 m, 1 lv, 1 dd. 

Philippines, musorstom 2: stn DR 33, I3°32' N, 121°07' E, 130-137 m, 2 dd. 
musorstom 3: stn DR 140, 11°43' N, 122°34' E, 93-99 m, 18 dd. — Stn CP 141, 11°45' N, 122"44 E, 

44 m, 1 lv. 

Distribution. — Indian Ocean, China Seas, 75 m (Dawidoff, 1952), Malaya, Indonesia, 
Thailand, Philippines, 10-100 m (Habe & Kosuge, 1964). Live records from 44 to 200 m (present 

paper). 

Laevidentalium leptosceles (Watson, 1879) 

Figs 97, 102 b 

Dentalium leptosceles Watson, 1879: 513. 

Synonym: 

Dentalium banale Boissevain, 1906: 55. pi. 6, fig. 30 (Syn. nov.). 

Other references: 

Dentalium leptosceles - Pilsbry & Sharp, 1897: 110, pi. 3, figs 44-46. 

Dentalium leptosceles (?) (sic) - LuDBROOK, 1954: 104. fig. 6. 

Dentalium leptoskeles (injustified emendation) - Watson, 1886: 7, pi. 1, fig. 6. 

Laevidentalium banale — Habe & Kosuge, 1964: 7. 

Type material. — D. leptosceles: holotype bmnii 1887.2.9.21. — D. banale: holotype zma 

3.06.068.69. 

Type locality. — D. leptosceles: S. of Australia, “Challenger", stn 160, 42°42' S, 134°10' E, 
2600 fms [4758 m], — D. banale: Indonesia, Timor Sea, “Siboga”, stn 300, 10°49' S, 123°23' E, 
918 m. 

Material examined. — The type material. 

New Caledonia, biocal: stn DS 59, 23°56' S. 166°4T E, 2650 m, 1 lv. 

Source: 
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biogeocal: stn CP 250, 21°25'S, 166°26' E, 2350 m, 1 dd. — Stn KG 276, 21°13'S, 167°00'E. 
2200 m, 1 lv. 

Tasman Sea. “Galatheastn 574, 39°45' S, 159°39' E, 4680-4730 m, 1 dd. 
Indian Ocean, safari 1: stn DS 05, 30°37' S, 48°30' E, 4500-4612 m, 2 lv. — Stn CP 06, 30°40' S, 
48° 14' E, 4020-4035 m, 1 lv, 1 dd. — Stn CP 09, 30°49' S, 49°08' E, 4589-4730 m, 3 lv, 3 dd. — Stn 
CP 17, 24°26' S, 58° 19' E, 4987-5025 m, 1 lv. — Stn SIPAN 7909, 30°4T S, 48°28' E. 4462 m, 1 dd. 
safari 2: stn CP 13, 04°30' S, 86°55' E, 4950 m, 1 dd. — Stn CP 18, 06°02' S, 79°32' E, 5175 m, 

1 lv. - Stn CP 29, 12°57' S, 79°37' E, 4928-4950 m, 1 dd. — Stn CP 31, 13°45' S, 76°56' E, 5300 m, 
1 lv, 2 dd. 
“Galathea": stn 194, 34°09' S, 30°45' E, 4360 m, 1 dd. — Stn 234, 05°25' S, 47°09' E, 4830 m, 1 dd. 

Distribution. — Widely distributed at bathyal and abyssal depths in the Indian Ocean. Timor 
Sea, Tasman Sea and New Caledonia. Recorded alive between 2200 and 5300 m (present paper). 
Shells from 918 m (Boissevain, 1906. under D. hanale). 

Laevidentalium coruscum (Pilsbry, 1905) 

Figs 98, 102 c, f 

Dentalium (Laevidentalium) coruscum Pilsbry, 1905:117, pi. 5. figs 42-43. 

Other references: 

Dentalium (Laevidentalium) coruscum - Kuroda & Kikuchi. 1933: 10. pi. 1, fig. 7. 

Laevidentalium coruscum — Habe, 1963: 268, pi. 38. figs 15, 29. 

Gadilina coruscum - Habe, 1964a: 32, pi. 2, figs 15, 26, 29. 

Type material. — Syntype ansp. 

Type locality. — Heda, Izu, Japan, 306 m. 

Material examined. — The type material. 
Chesterfield Islands, musorstom 5: stn DC 376, I9°5TS, 158°30'E, 280 m, 1 dd. 
Indonesia. “Snellius” II: stn 4.127, 08°19'S, 118°18'E, 500-550 m, 1 dd. — Stn 4.267, 08°18'S, 
118°21' E, 650 m, 2 dd. 
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Philippines, musorstom 2: stn CP 66, 14°01' N, 120°20' E, 192-209 m, 1 lv, 1 dd. — Stn CP 75, 
13°50'N, 120°30'E, 300-330 m, 3 lv, 3 dd. — Stn CP 78, 13°49'N, 120°28' E, 441-550 m, 1 lv, 

19 dd. 
musorstom 3: stn CP 99, 14°01' N, 120°19' E, 196-204 m, 1 dd. — Stn CP 119, 12°00' N, 121°13' E, 
320-337 m, 4 dd. — Stn CP 139, 11°53' N, 122°15' E, 240-267 m, 5 dd. 

Fig. 98. Distribution of Laevidentalium coruscum. 

Distribution. — Japan and Indonesia (Habe, 1964) now extended to the Philippines and New 

Caledonia. Alive in 192-550 m. 

Remarks. — Laevidentalium coruscum resembles L. eburneum, but it is white, shiny, more 

slender and possesses apical callus. 

Laevidentalium gofasi sp. nov. 

Figs 99, 102 e 

Type material. — Holotype mnhn. Paratypes: 8 mnhn, 1 ams C201728, 1 usnm. 

Type locality. — Philippines, musorstom 2, stn CP 70, 14°01'N, 120°17'E, 191 m. 

Material examined. — Loyalty Islands, musorstom 6: stn DW 481, 21°22'S, 167°50'E, 

300 m, 1 lv. 
Philippines, musorstom 2: stn CP 20, 14°00'N, 120°18'E, 185-192 m, 1 dd (paratype usnm). — 

Stn CP 68, 14°01'N, 120° 18' E, 195-199 m, 2 lv (paratypes). — Stn CP 70, 14°01' N, 120° 17' E, 
191 m, 2 dd (holotype and paratype). — Stn CP 83, 13°55'N, 120°30' E, 318-320 m, 1 lv (para- 
type). 
musorstom 3: stn CP 96, 14°00'N, 120°18'E, 190-194 m, 1 dd (paratype ams). — Stn CP 97, 
14°00' N, 120° 18' E, 189-194 m, 1 dd (paratype). — Stn CP 102, 14°01' N, 120° 18' E, 192 m, 3 dd 
(paratypes). 

Distribution. — The Philippines and New Caledonia, live records from 195 to 320 m. 

Source: 
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Description. — Shell to 80 mm long, slender, chalky- 
white. slightly translucent, polished, moderately to well 
curved (2 to 6 mm for 27-56 mm length). Surface and sides 
irregular due to encircling wrinkles of varying size and 
position, prominent growth lines with associated white bands 
and longitudinal threads, apparent under magnification, 
more conspicuous on dorsal side. Section oval, slightly 
laterally compressed. Apex truncate, simple, strong. 

Measurements: holotype L 50, W 1.9-1.7, w 0.53-0.50, arc 
6; paratypes L 51.3. W 1.9-1.8, w 0.52-0.50. arc 4.5; L 38.6. 
W 1.7-1.6, w 0.4-0.3. arc 4; L 56.5, W 1.8-1.7, w 0.6-0.5, arc 
6; L 73.5. W 2.7-2.6, w 0.7-0.6. arc 4; L 44. W 1.7-1.6, w 
0.6-0.52, arc 2.5. W/w ratio 2.8-4.2. 

Remarks. — Compared with Laexidentalium houbricki, L. gofasi is stronger, has slightly oval 
section and longitudinal sculpture. 

Etymology. Named for Dr Serge Gofas, mnhn. 

Laevidentalium houbricki sp. nov. 

Figs 100, 102 d 

Type material. — Holotype mnhn. Paratypes: 7 mnhn, 1 ams C201729, 1 nmnz M268955, 

1 USNM. 

Type locality. New Caledonia, Poindimie area, lagon, stn 835, 20°47'S, 165°17' E, 

135-150 m. 

Material examined. — New Caledonia, lagon: stn 835, 20°47' S, 165°17' E, 135-150 m. 1 lv 
(holotype), 2 dd (paratypes). — Stn 858, 20°37' S, 165°07' E, 220 m. 10 lv (8 paratypes: 5 mnhn, 

1 AMS, 1 NMNZ, 1 USNM). 

Passe de Boulari, B. Richer/ORSTOM coll., 400 m, 7 dd. 
Indonesia, corindon: stn CH 208, 00°15' S, 117°52' E, 150 m, 1 dd. 

Distribution. — Makassar Strait, Indonesia, and New Caledonia, live records in 135-220 m. 

Description. — Shell to 67 mm, slender, solid, white, 
polished, very slightly curved. Transversal sculpture consis¬ 
ting of close lines probably corresponding to grow th periods. 
Longitudinal sculpture of undulating threads throughout, 
observable under magnification. Section slightly compressed 

laterally. Apex truncate, without notch, strongly walled, 
lumen circular. Mouth straight. 

Measurements: holotype L 60, W 2.3, w 0.8, arc 0.8; 
paratypes L 66.6. W 2.4, w 0.7, arc 1.2; L 34.6. W 1.8, w 0.6, 
arc. 1. W/w ratio 2.9-3.4. 
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Etymology. — Named for the late Dr Richard S. Houbrick, usnm, Smithsonian Institution. 

Other Indo-Pacific species of Laevidentalium cited in the literature 

Laevidentalium bisinuatum (Andre, 1896): 397, pi. 17, fig. 9a-c. Amboyna [= Ambon]. Indonesia. 
Holotype mhng 1155/40. Generic allocation uncertain. 

Laevidentalium pluteum Colman, 1958: 143, fig. 8. Off Willongong, New South Wales, Australia, 
183 m. Holotype ams Cl8217. Generic allocation uncertain. 

Laevidentalium sominium Okutani, 1964: 75, fig. 3. Sagami Bay, Japan, 1320-1400 m. 
Laevidentalium toyamense (Kuroda & Kikuchi, 1933): 11, pi. 1, figs 5-6. Toyama Bay, Honshu, Japan, 

200 m. 

Family Omniglyptidae Chistikov, 1975 

Genus Ommglypta Kuroda & Habe in Habe, 1953 

Type species (OD): Dentalium cerinum Pilsbry, 1905. 

Diagnosis. — Shell large, slightly curved, narrow, fragile, translucent, light orange in fresh 
specimens, cream when eroded. Sculptured with close, fine, regularly spaced encircling wrinkles 
throughout. Apex simple, section circular. 
Radula rachidian slightly curved in section, anterior margin and internal face with irregular 
projections; lateral irregular, head poorly defined, cusp fiat, anterior margin finely undulated; 
marginal long; nearly straight. 

Distribution. — Recent, West Pacific and Indian Oceans, absent in the Atlantic Ocean. 
Shelf-abyssal. 

Source: 
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Omniglypta cerina (Pilsbry, 1905) 

Figs 101, 102 g-h 

Dentalium (Rhabdus) cerinum Pilsbry, 1905: 117, pi. 5, figs 40-41. 

Synonym: 

Dentalium iracheatum Boissevain, 1906: 56, pi. 4, fig. 22 (Syn. nov.). 

Other references: 

Omniglypta cerina - Habe, 1953: 296, figs 753-754; 1955: 24, figs 1-2; 1962: 106, pi. 47, fig. 13; 1963: 270, textfigs 23-24; 1964a: 
37, pi. 4. figs 23-24; 1971: 492 (Japanese text): 310 (English text), pi. 65, figs 24-25; 1977: 337, pi. 70, figs 5-6, pi. 72, fig. 9. 

Habe & Kosuge, 1964: 7. — Okutani, 1983: 12, pi. 43, fig. 14. — Habe el al., 1986: 24. — Higo & Goto, 1993: 
688. 

Dentalium (Rhabdus) cerinum - Clench & Turner, 1962: 29. 
Dentalium (Plagioglypta) iracheatum — Plate, 1908a: 357. 

Type material. — D. cerinum: holotype ansp 88305. — D. iracheatum: lectotype (here 
designated) the specimen illustrated by Boissevain (1906), zma 3.06.076, paralectotypes zma 3.06.075, 
077-080. 

Type locality. — D. cerinum: Shimizu, Suruga Bay, Japan. — D. Iracheatum: Indonesia, 
Banda Sea, "Siboga”, stn 208, 05°39'S, 122°12'E, 1886 m. 

Material examined. — The type material. 
Indonesia. "Snellius” II: stn 4.130, 08°18'S, 118°18'E, 700-730 m, (dd). — Stn 4.131, 08°18'S, 
118° 18' E, 680-800 m, 6 dd. 
Philippines, estase 2: stn CP 6, 04°38' N, 119°49' E, 2570 m, 2 dd. — Stn DR 5, 04°58' N, 125°19' E, 
3925 m, 1 lv. 
musorstom 3: stn DR 115, 12°32'N, 120°44'E, 794 m, 1 lv. 

Fig. 101. — Distribution of Omniglypta cerina. 

Distribution. — Japan and Indonesia, now the Philippines. Habe & Kosuge (1964) give the 
depth range as 0-1886 m, but this species appears clearly to be a deep-water species, with live records 

in 800-3925 m (present paper). 
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Family Rhabdidae Chistikov, 1975 

Genus Rhabdus Pilsbry & Sharp, 1897 

Figs 102 i-j  

Type species (OD): Denialium reclius Carpenter, 1864. Recent, Northeastern Pacific. 

Diagnosis. — Shell medium to large, almost sraight, fragile, translucent. Sculpture lacking, 
cross section circular, apex and mouth simple. The pavilion secretes a secondary tube that cannot be 
distinguished from the primary shell. The annular ciliary organ of the anterior mantle margin is 
lacking. Instead, a pair of dorsolateral slits with ciliated walls is present. Bundles of longitudinal pedal 
muscles keep the pedal ganglia in position. The ligament of the buccal septum is missing (Steiner, 

1992a). 
Radula rachidian slightly curved in section, anterior border irregular, with a prominent central 
projection and two projections at each side that not reach the border; laterals with wide granulose 
head, prominent cusp and wrinckles instead of denticles; marginals almost straight. 

Distribution. — Worldwide, temperate to cold waters, shelf-bathyal. 

The genus Rhabdus is not represented in the material reported on here. 

Order Gadilida Starobogatov, 1974 

Suborder Entalimorpha Steiner, 1992 

Family Entalinidae Chistikov, 1979 

Subfamily Entalininae Chistikov, 1979 

Genus Entauna Monterosato, 1872 

Type species (OD): Denialium letragonum Brocchi, 1814. Miocene, Italy. 

Diagnosis. — Shell medium to large, arched, solid, usually polished, translucent white when 
fresh, chalky when dead. Sculptured by 4-5 primary ribs, secondary riblets present. Rib section flat 
to rounded, simple or bifurcated. Intercostal spaces straight to convex, smooth or longitudinally 
sculptured. Apex simple. Section usually pentagonal at the apex; pentagonal or quadrate at mouth. 
Radula rachidian high, narrow, anterior margin usually rounded, but occasionally irregular; lateral 
high, with two lateral primary cusps, lateral denticles present, including 5-6 subequal secundary 
denticles; marginal sinusoidal. 

Distribution. — Miocene-Recent. Worldwide. Sublittoral-bathyal. 

Fig. 102. — a, Laevidentalium eburneum, shell (58 mm), apex and apical section, corindon: stn DG 258. — b, Laevidentalium 
leplosceles, shell (33 mm), apex and apical section, detail of sculpture, safari: stn CP 09. — c, Laevidentalium coruscum, 
shell (43 mm), apex and apical section, musorstom 3: stn CP 139 . — d, Laevidentalium houbricki sp. nov., holotype, 
shell (60 mm), apical, posterior 1/4 and oral sections. — e, Laevidentalium gofasi sp. nov., holotype, shell (50 mm), apex, 
apical and oral sections. - f, Laevidentalium type radula (L. coruscum). — g, Omniglypta cerina, shell (62 mm), detail 
of sculpture and oral section, estase 2: stn CP 6. — h, Omniglypta type radula (O. cerina). — i, Rhabdus perceptum, 
(Southern Argentina; Montevideo Museum), shell (60 mm), lateral and dorsal views. j. Rhabdus type radula (R. 
perceptum). 
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Source: MNHN. Paris 
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Entalina mirifica (Smith, 1895) 

Figs 103, 107 a, c 

Dentalium mirificum Smith, 1895: 9, pi. 2, fig. 1. 

Synonyms: 

Entalina quadrangularis Boissevain, 1906: 62, pi. 6, figs 73-75, 85-86 (Syn. nov.). 
Entalina majestica Kira, 1959: 105, pi. 40, fig. 3. 

Other references: 

Dentalium mirificum - Winckworth, 1940a: 25. 
Entalina mirifica — Pilsbry & Sharp, 1897: 134. pi. 20, fig. 29. — Boissevain, 1906: 62, pi. 2, fig. 37. — Ludbrook, 1954: 
111, fig. 15. — Chistikov, 1982c: 1496, pi. 2, figs 2-3. 
Entalina (E.) mirifica - Habe & Kosuge, 1964: 8. 
Entalina quadrangularis — Plate, 1908a: 358. — Habe, 1964a: 39. pi. 3, fig. 6, pi. 4, figs 20-21. — Okutani, 1966: 13. — Habe. 
1977: 339, pi. 71. figs 1-2. — Chistikov, 1982c: 1496. — Habe et ai. 1986: 24. “Higo & Goto, 1993: 689. 
Entalina (E.j quadrangularis — Habe, 1964b: 8. 
Entalina platamodes - Boissevain, 1906: 62, pi. 2, fig. 38, pi. 6. figs 76-78. 
Entalina quadriangularis (sic) - Habe, 1963: 271, textfigs 20-21. — Okutani, 1964: 78, pi. 6, fig. 5; 1966: 13. 

Type material. — D. mirificum: 4 syntypes dd bmnh 1895.7.2.26. — E. quadrangularis: 
lectotype (here designated) zma 3.06.081 and paralectotypes z.ma 3.06.082.083. 

Type locality. — D. mirificum: Indian Ocean, off Trincomalee, “Investigator”, stn 172, 
200-350 fms [357-640 m], — E. quadrangularis: Indonesia, Celebes Sea, “Siboga”, stn 88, 00°35' N, 
119°09' E, 1301 m. — E. majestica: Japan, 30-50 fms [55-91 m]. 

Material examined. — The type material listed above. 
New Caledonia, biogeocal: stn DW 253, 21°32'S, 166°29' E, 310-315 m, 1 dd. 
“Vauban” 1978-79: stn 40, 22°30' S, 166°24' E, 250-350 m, 7 lv, 10 dd. 
Tasman Sea. “Galathea”: stn 554, 37°28' S, 151°51' E, 1330 m, 5 lv, 4 dd. 
Indonesia, corindon: stn B 236, 00°07' N, 119°45' E, 173 m, 2 dd. 
“Snellius” II: stn 4.112, 08°19'S, 118°16'E, 365 m, 5 dd. — Stn 4.128, 08°18'S, 118°16'E, 700- 
835 m, 1 dd. — Stn 4.130, 08°18'S, 118°18'E, 700-730 m, 1 dd. — Stn 4.131, 08°18' S, 118°18'E, 
680-800 m, 4 dd. 

Source: MNHN, Paris 
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Philippines, estase 2: stn CP 2, 14°05' N, 120°02' E, 2050 m, 8 lv, 4 dd. 

MUSORSTOM 2: stn CP 18, 14°00' N, 120°18'E, 188-195 m, 1 lv, 1 dd. - Stn CP 25, 13°39'N, 
120°43' E, 520-550 m, 1 lv. — Stn CP 50, 13°37' N, 120°33' E, 810-820 m. 2 lv, 2 dd. — Stn CP 55, 
13°54' N, 119°58' E, 865 m, 2 lv, 5 dd. 

musorstom 3: stn CP 106, 13°47' N, 120°30' E, 640-668 m, 2 dd. Stn CP 118, 11°58' N, 121°06' E, 
448-466 m, 1 dd. 

Distribution. — Indonesia (Boissevain, 1906), Northern Indian Ocean, 55-1300 m (Habe & 

Kosuge, 1964 as E. quadrangular is) as far West as Zanzibar and the Gulf of Aden (Ludbrook, 1954). 
Now extended to the Philippines and the South Pacific, live records in 195 — 2050 m. 

Remarks. — The shape of the oral section was the considered the main difference between 
Entalina mirifica and E. quadrangular is. When a large series of individuals is examined, the variability 
of this character indicates the weakness of the former specific distinction. I agree with Japanese 
authors in considering E. majestica also a junior synonym of E. quadrangularis. 

Entalina subterlineata (Tomlin, 1931) 

Figs 104, 107 b 
Denialium subterlineatum Tomlin, 1931: 337. 

Other references: 

Denialium subterlineatum — Barnard, 1963b: 348, fig. 30a. 

Entalina subterlineata - Chistikov, 1982c: 1497. 

Type material. Holotype sam A6192, paratype nmw (fide Oliver, 1984). 

Type locality. Off South Africa, “Cape Point 17°85' E, 43 mi, 900 fms” [1645 m]. 

Material examined. — The holotype. 
South Africa. “Meiring Naude": stn SM 94, 28°16' S, 32°29' E, 670 m, 2 dd. — Stn SM 123, 30°33' S, 
30°49' E, 690 m, 2 lv. — Stn SM 129, 30°53' S, 32°31' E, 850 m, 16 lv, 20 dd. — Stn SM 131, 30°43' S, 
30°40' E, 780 m, 1 dd. — Stn SM 184, 33°39' S, 27°11' E, 86 m, 6 lv, 10 dd. 

Fig. 104. Distribution of Entalina subterlineata. 
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Distribution. Endemic to South Africa, recorded alive from 690-860 m, shells down 

1645 m. 

Other Indo-Pacific species of Entalina cited in the literature 

Entalina adenensis Ludbrook, 1954: 112, fig. 17. Gulf of Aden, "John Murray", stn 185, 13°48' N, 
16"48' E, 2000 m. Supposedly in bmnh, not located. 

Entalina inaequisculpta Ludbrook, 1954: 111, fig. 16. Gulf of Aden, “John Murray”, stn 185, 
13°48' N, 16°48' E, 2000 m. Supposedly in bmnh, not located. 

Subfamily Heteroschismoidinae Chistikov, 1982 

Genus Heteroschismoides Ludbrook, 1960 

Figs 107 d-e 

Type species (OD): Dentalium subterfissum Jeffreys, 1877. Recent, North Atlantic Ocean. 

Diagnosis. Shell medium, slightly curved, regularly tapering, translucent when fresh, 
milky-white when dead. Longitudinal sculpture of 10-12 primary prominent ribs, intercostal spaces 
convex. Apex with a deep irregular fissure on dorsal side. Section polygonal, slightly compressed 
laterally, oral aperture thin. 
Radula rachidian with anterior margin rounded and lateral half folded to the ventral side; lateral with 
sharp pointed primary cusps and 4 important denticles; marginal slightly curved with conspicuous 

lateral processus. 

Distribution. — Recent, North Atlantic Ocean, bathyal-abyssal. 

Remarks. As in Spadentalina, the fissure is observed since the embryonic stage of the shell 

(Fig. Ill  g). 
The genus Heteroschismoides has not been found in the Indo-Pacific region. 

Genus Costentauna Chistikov, 1982 

Type species (OD): C. elegans Chistikov, 1982. Recent, Indian Ocean. 

Diagnosis. — Shell small to medium, slightly to well curved, fragile, translucent white when 
fresh, opaque to polished when dead. Longitudinal sculpture of 10-12 prominent primary ribs; 
intercostal spaces convex. Apex simple, truncate, irregular, preapical callus prominent, lumen 
circular. Section polygonal, oral aperture thin. 
Radula rachidian high, polygonal with rounded anterior margin and lateral half folded to ventral side; 
lateral well armed, with sharp, pointed primary cusps; marginal slightly curved (Fig. 107 h: C. vemae 
Scarabino, 1986). 

Distribution. — Recent, worldwide, bathyal-abyssal. 

Source. MNHN, Paris 
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Costentalina tuscarorae Chistikov, 1982 

Figs 105, 107 f, 111 h, k 

Costentalina tuscarorae Chistikov, 1982b: 1316, pi. 1, figs 7-11, pi. 4, figs 1-2. 

Type material. — zin (fide Chistikov, 1982). 

Type locality. — NW Pacific, “Vitiaz”, stn 3575, 38°02’1 N, 146°33’1 E, 5475 m. 

Material examined. — Philippines, estase 2: stn CP 2, 14°05' N, 120°02' E, 2050 m, 3 lv, 
2 dd. — Stn DW 1, 14°05' N, 120°0T E, 2200 m, 2 lv, 2 dd. 

Distribution. — East of Japan and the Philippines. Live records from 2050 m (present paper) 
to 5475 m (Chistikov, 1982). 

Costentalina indica Chistikov, 1982 

Figs 106, 107 g 

Costentalina indica Chistikov, 1982b: 1318, pi. I, figs 12-14, pi. 4, figs 4-7. 

Type material. — zin (fide Chistikov, 1982). 

Type locality. — Indian Ocean, "Vitiaz", stn 4922, 06°54’2 S, 83°00'7 E, 3980 m. 

Material examined. — West Indian Ocean, benthedi: stn CH 87, 11°44' S, 47°35' E, 3716 m, 
8 lv, 5 dd. — Stn CH 90, 11°44' S, 47°30' E, 3700 m, 2 lv. 
md 32 Reunion: stn DS 149, 20°26' S, 55°40' E, 3500-3510 m, 2 lv, 2 dd. — Stn DS 151, 20°51' S, 
56°03' E, 3240-3300 m, 4 lv. 
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SAFARI 1: stn CP 06, 30°40' S, 48° 14' E, 4020-4035 m, 1 Iv. — Stn DS 05, 30°37' S, 48°30' E, 4500- 
4612 m, 2 lv. — Stn DS 08, 24°22' S, 58°19' E, 5025-5825 m, 1 lv. — Stn SIPAN 79 09, 30°41' S, 
48°28' E, 4462 m, 1 lv. — Stn CP 17, 24°26' S, 58° 19' E, 4987-5025 m, 1 lv. 

Fig. 106. — Distribution of Costentalina indica. 

Distribution. - Central Indian Ocean, SE of Sri Lanka, Madagascar and Reunion Island. 
Live records from 3240 to 5285 m (present paper). 

Other Indo-Pacific species of Costentalina cited in the literature 

Costentalina elegans Chistikov, 1982. Indian Ocean, “Vitiaz”,  stn 6744-5 T, 12°47'S, 88°54'E, 
5100-5200 m, zin. 

Genus E\taui\opsis Habe, 1957 

Type species (OD): Denialium nivosum Kuroda & Kikuchi, 1933 [= Dentalium intercostalum Boissevain, 1906]. 

Diagnosis. — Shell medium to large, slightly curved, to nearly straight, solid, opaque or 
polished, chalky white. Longitudinal sculpture of 7 angled primary ribs, one ventral; intercostal 
spaces convex. Apex simple, with crownlike appearance in fresh specimens due to projection of the 
primary ribs. Preapical callus prominent, lumen circular. Starlike in section. 
Radula rachidian subpyramidal, anterior border rounded, base wide; lateral with one prominent 
primary cusp and secondary denticles, base wide; marginal long, slightly sigmoidal. 

Distribution. — Recent, West Pacific and Indian Oceans, absent in the Atlantic. Shelf, 
bathyal. 

Source: MNHNJ Paris 
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Fig. 107. - a. Entalina mirijlca, shell (21 mm), ventral view of apex (note double ribs), apical section, variation of oral section, 
detail of sculpture, musorstom: stn CP 25 and oral section (right fig.), musorstom 2: stn CP 18 b. Entalina 
subterlinieata, shell (17 mm) "Meiring Naude", stn SM 123. — c, Entalina type radula (E. mirifica and an isolated 
rachidian of E. quinquangulare [Northeastern Atlantic Ocean] bottom right). - d. Heteroschismoides subterfissum 
(Northeast Atlantic Ocean, Bay of Biscay, mnhn), shell (13 mm), lateral and ventral faces, apex, apical and oral sections. 

e, Heteroschismoides type radula (//. subterfissum). — f. Costentalina tuscarorae, shell (II mm), lateral and dorsal 
faces, apical and oral sections, estase 2: stn CP 2. g. Costentalina indica, shell (10 mm), apical and oral sections, 
safari 1: stn DS 5. h. Costentalina type radula (C. vemae, Argentine basin. South Atlantic Ocean). Scale lines: 

100 pm. 

Entalinopsis inter cost at a (Boissevain, 1906) 

Figs 108, 115 a, d 

Dentalium inlercostatum Boissevain. 1906: 14, pi. 6, fig. 14. textfig. II.  

Synonyms: 

? Dentalium siberutense Plate. 1908a: 348. pi. 30, figs 17-20 (Syn. nov.). 
Dentalium nivosum Kuroda & Kikuchi, 1933: 7, pi. 1. figs 9-10, textfigs 1-2. 
Dentalium tugaruense Nomura & Hatai, 1940: 73, pi. 3, fig. 4 (fide Habe, 1964a). 
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Other references: 

Enialina intercostata - Habe. 1977: 339, pi. 71. figs 3-5. 
Entalina (Enlalinopsis) intercostata - Habe. 1963: 272, pi. 38, figs 24-25. 
Entalina (Enlalinopsis) nivosa - Habe, 1957: 135, fig 9. 
Enlalinopsis intercostatus - Habe, 1964a: 40, pi. 2, figs 24-25, pi. 5, figs 63-65; 1971: 492 (Japanese text), 310 (English text), 
pi. 65, figs 20-21. — Habe et a!., 1986: 24. 
Dentalium (Entalina) intercostatum - Shikama, 1964: 35, fig. I. 
Enlalinopsis intercostata - Higo & Goto, 1993: 689. 

Type material. — D. intercostatum-. holotype zma 3.06.010. 

Type locality. — D. intercostatum. Indonesia, Ceram Sea, “Siboga", stn 178, 02°40'S, 
128°37' E, 835 m. — D. siberutense: Indonesia, Siberut Island, 00°39' S, 98°52' E, 750 m. — D. 
nivosum: Toyama Bay, Japan, 80-150 m. — D. tugaruense: Japan. 

Material examined. — The type material listed. 
Indonesia. "Snellius” II: stn 4.130, 08°18'S, 118°18' E, 700-730 m, 4 dd. — Stn 4.131, 08°18'S, 
118° 18' E, 680-800 m, 1 dd. — Stn 4.135, 06°29'S, 121°09' E, 495 m, 1 lv. Stn 4.267, 08°18'S, 
118°21' E, 650 m, 1 dd (rmnh). 

Philippines, musorstom 2: stn CP 24, 13°37'N, 120°42'E, 640-647 m, 2 lv, 5 dd. — Stn CP 25, 
13°39' N, 120°43' E, 520-550 m, 82 lv, 282 dd. — Stn CP 55, 13°54' N, 119°58' E, 865 m, 4 dd. - 
Stn CP 78, 13°49'N, 120°28' E, 441-550 m, 1 dd. 
musorstom 3: stn DR 93, 13°49'N, 120°02'E, 540 m, 1 dd. — Stn DR 94, 13°47'N, 120°03' E, 
842 m, 1 lv, 5 dd. — Stn CP 106, 13°47' N. 120°30' E, 640-668 m, 30 lv, 43 dd. 

Distribution. — Indonesia, East China Sea, Japan and the Philippines, living from 495 to 
842 m (present paper), shells from 50 m (Habe & Kosuge, 1964). 

Entalinopsis rnicra sp. nov. 

Figs 109, 111 c-d, 115 c 

Type material. — Holotype and 6 paratypes dd mnhn. 

Type locality. — S New Caledonia, “Vauban” 1978-79, stn 40, 22°30'S, 166°24’ E, 250- 
350 m. 

Source. MNHN, Paris 
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Material examined. — Only known from the type material. 

Distribution. — New Caledonia. Shells 

Description. — Shell to 8 mm long, arched, fragile, 
translucent, cream in color. Sculpture of seven primary ribs 
and one to three secondary ribs, originating near the apex, 
less prominent at the mouth than the primary ribs. Apex fine 
with protuberant ribs, star-like cross section. Subapical callus 

only in 250-350 m. 

fine, lumen circular. Mouth fragile, polygonal in section. 
Measurements: holotype L 6.8, W 0.7. w 0.4, arc 0.5; 

paratypes L 7.4, W 0.6, w 0.4, arc 0.6; L 6.3, W 0.5, w 0.3, 
arc 0.5; L 6, W 0.5, w 0.3, arc 0.4. W/w ratio 1.8-1.6. 

Etymology. — From the Latin micro, very small. 

Entalinopsis stellata sp. nov. 

Figs 110, 111 a-b, 115 b 

Type material. — Holotype mnhn. Paratypes: 6 mnhn, 1 ams C20I730, 1 usnm. 

Type locality. — Philippines, musorstom 2, stn CP 18, 14°00'N, 120°18'E, 188-195 m. 

Material examined. — New Caledonia, biocal: stn DW 80, 20’32' S, 166°48' E, 900-980 m, 

1 lv, 1 dd. 
Philippines, musorstom 2: stn CP 18, 14°00' N, 120°18' E, 188-195 m, 1 lv (holotype). — Stn CP 55, 
13°54' N, 119°58' E, 865 m, 4 lv (paratypes: 3 mnhn, 1 ams), 3 dd (paratypes: 2 mnhn, 1 usnm). 

musorstom 3: stn DR 94, 13°47'N, 120°03'E, 842 m, 1 dd (paratype). 

Distribution. — The Philippines and New Caledonia, living depth range 195-900 m. 

Description. — Shell to 26.2 mm long, regularly curved, 
opaque, white. Sculpture of seven prominent, raised ribs, one 
median on ventral side, two on dorsal one. Intercostal spaces 
concave with growth lines. Ribs extending over apex, which 
is star-like in cross section. No secondary ribs. Lumen 

subcircular, prominent subapical callus. Mouth fragile, poly¬ 
gonal in section, slightly laterally compressed. 

Measurements: holotype L 22.7. W 2.3, w 0.85, arc 2; 
paratypes L 26.2, W 2.9-2.6, w 1.15, arc 2.5: L 20.1, W 2.45, 
w 1.5, arc 1.5. W/w ratio 1.6-2.7. 
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Remarks. — One specimen is sculptured with nine ribs (Fig. Ill  a). 

Etymology. - - Named for the star-shaped transverse section. 

Other Indo-Pacific species of Entalinopsis cited in the literature 

Entalinopsis habutae (Kuroda & Kikuchi, 1933): 8, pi. 1, figs 3-4. 12-13. Japan, Toyama Bay. 150- 
350 m. Geological Institute of Kyoto University. Japan. 

Genus Spadentalina Habe. 1963 

Type species (OD): Deitlalium lubiforme Boissevain. 1906. 

Diagnosis. — Shell medium to large, slightly to well curved, solid, translucent when fresh, 
opaque to polished when dead, white to light brown. Longitudinally sculptured by 8 angled or 
rounded primary ribs, two of which are ventral, two dorsal and two pairs lateral. Secondary ribs 
present, intercostal spaces convex to straight; the entire surface usually strongly cancellate. Apex with 
the ventral wall wider and a ventral lobe, often with a regularly spaced series of holes creating the 
lobe by reabsorption. Preapical callus thin. Section starlike to polygonal, oral aperture thin. 
Radula rachidian high, subtriangular, similar to that of Pertusiconcha; lateral well armed, with two 
primary cusps and denticles; marginal slightly curved. 

Distribution. Recent, worldwide, bathyal-abyssal. 

Spadentalina tubiformis (Boissevain, 1906) 

Figs 111 i-j, 112, 115 e, 172 a-b 

Dentalium lubiforme Boissevain. 1906: 19, pi. 6, fig. 5. 

Other references: 

Spadentalina tubiformis - Habe, 1964a: 11, pi. 4, figs 9-12; 1977: 333. Habe & Kosuge; 1964: 5. Chistikov, 1982a: 677. 
pi. 3. figs 8-14. pi. 5, fig. 3. — Higo & Goto, 1993: 686. 

Source: MNHN. Paris 
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Fig. 111. a, Enialinopsis siellata, paratype, apex of a nine-ribbed specimen. — b, same specimen, detail of surface in 
intercostal space. c, Enialinopsis micra, paratype, apex. d, same specimen, detail of surface in intercostal space. 

e, Spaderlalina ingrata, paratype, detail of surface in intercostal space. — f, same specimen, apex. — g, Spadentalma 
ingrata. specimen with the embryonic shell. — h, Costentalina tuscarorae, apex. — i. Spadentalina tubijormis, apex, 
j,' same specimen, detail of surface. k. Costentalina tuscarorae. detail of surface in intercostal space. — 
I, Striopulsellum minimum, detail of surface. m, Solenoxiphus striatulus. detail of surface of a rib and intercostal 
spaces. n, Dischides minutus, apex. — o, same specimen, detail of surface. Scale lines: 100 pm (a, c, t, g, h. 1, n), to pm 

(1), 2 pm (b, d, e, j, k, m, o). 

Source: MNHN, Paris 
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Type material. — Lectotype (here designated) zma 3.06.013, paralectotypes zma 3.06.012. 

Type locality. — Indonesia, “Siboga”, stn 212, 05°56'S, 120°19'E, 462 m. 

Material examined. — The type material. 
Indonesia, corindon: stn B 210, 00°13' S, 117°53' E, 338 m, 2 dd. — Stn B 207, 00°15' S, 117°52' E, 
150 m, 3 dd. — Stn B 248, 00°54' S, 119°29' E, 170 m, 14 dd. 
“Snellius” II:  stn 4.112, 08°19' S, 118°16' E, 365 m, 6 dd. — Stn 4.113, 08°18' S, 118°16' E (no depth 
data), 2 dd. — Stn 4.135, 06°29' S, 121°09' E, 495 m, 1 lv (rmnei). 
Philippines, musorstom 2: stn CP 82, 13°46'N, 120°28'E, 550 m, 3 dd. — Stn DR 83, 13H55'N, 
120°30' E, 318-320 m, 3 lv. 
musorstom 3: stn DR 94. 13°47'N, 120°03' E, 842 in, 1 dd. — Stn CP 106, 13°47'N, 120°30' E, 
640-668 m, 3 dd. — Stn CP 122, 12°20' N, 121°42' E, 673-675 m, 2 dd. — Stn CP 123, 12°11' N, 
121°45'E, 700-702 m, 1 dd. 

Fig. 112. — Distribution of Spadentalina tubiformis. 

Distribution. — Indonesia and Japan, now recorded from the Philippines, alive in 318- 
495 m, shells down to 702 m (present paper). 

Spadentalina ingrata sp. nov. 

Figs 111 e-g, 113, 115 f 

Type material. — Holotype mnhn. Paratypes: 12 mnhn, 1 ams C201731, 1 nmnz M268951, 
1 USNM. 

Type locality. — Loyalty Islands, musorstom 6, stn DW 444, 20°54' S, 167°18' E, 300 m. 

Material examined. — Chesterfield Islands, chalcal 1: stn DC 38, 20°00'S, 158°46'E, 
250 m, 2 dd. 

musorstom 5: stn DW 280, 24°10'S, 159°36'E, 270 m, 1 dd (paratype usnm). — Stn DW 282, 
24° 12' S, 159°32' E, 226-230 m, 3 dd ( paratypes: 2 mnhn, 1 ams). — Stn DW 285, 24°09' S, 159°34' E, 

Source. MNHN, Paris 



SCAPHOPODA OF THE TROPICAL INDO-PACIFIC 311 

245-255 m, 3 dd. — Stn DW 334, 20°06' S, 158°48' E, 315-320 m, 1 dd (paratype). — Stn DW 335, 
20°03' S, 158°45' E, 315 m, 1 dd. — Stn DW 344, 19°39' S, 158°34' E, 310 m, 1 dd (paratype). 
New Caledonia. “Vauban" 1978-79: stn 33, 22°33' S, 166°25' E, 290-335 m, 3 dd. — Stn 34, 22°32' S. 
166°26' E, 350-420 m, 1 dd (paratype). — Stn 35, 22°32' S, 166°26' E, 250-375 m, 1 dd. — Stn 37  ̂
22°32' S, 166°26'E, 175-250 m, 2 dd. — Stn 40, 22°30'S, 166°24' E, 250-350 m, 15 lv, 166 dd 
(paratypes: 3 mnhn, 1 nmnz). 

biocal: stn DW 43, 22°46' S, 167°15' E, 400 m, 1 dd. — Stn DW 77, 22°15' S, 167°15' E, 440 m, 
1 lv. — Stn DW 104, 21°31' S, 166°21' E, 375-450 m, 4 dd. 

biogeocal: stn KG 252, 21°31'S, 166°21'E, 330 m, 1 dd. — Stn DW 253, 21°32'S, 166°29'E, 
310-315 m, 17 dd (1 paratype). 
Passe de Boulari, B. Richer/ORSTOM coll., 400 m, 5 lv. 

Loyalty Islands, musorstom 6: stn DW 406, 20°41'S, 167°07'E, 373 m, 1 dd. — Stn DW 411, 
20°40'S, 167°03'E, 424 m, 1 lv. — Stn DW 444, 20°54'S, 167°18' E, 300 m, 1 lv (holotype). — 
Stn DW 446, 20°54' S, 167°19' E, 360 m, 3 dd (paratypes). — Stn DW 449, 20°54' S, 167°18' E, 300 
m, 1 dd. — Stn DW 485, 2P23' S, 167°59' E, 350 m, 1 dd. 
Indonesia. "Snellius" II: stn 4.031, 05°54' S, 123°58'E, 390 m, 1 dd. 
Philippines, musorstom 1: stn CP 62, 14°00'N, 120°16'E, 179-194 m, 1 dd. 

MUSORSTOM 2: stn CP 20, 14°00' N, 120° 18' E, 185-192 m, 1 lv, 1 dd. — Stn CP 72, 14°00'N, 
120° 18' E, 182-197 m, 1 lv. 
musorstom 3: stn CP 102, 14°01' N, 120°18' E, 192 m, 1 lv, 6 dd. — Stn DR 126, 11°49' N, 121°22' E, 
266 m, 4 dd. 

Fig. 113. — Distribution of Spadetualina ingrata. 

Distribution. — The Philippines, Indonesia, New Caledonia, alive from 182 to 440 m. 

Description. — Shell to 37 mm long, slender, solid. 
Young specimens regularly curved, adults vary from almost 
straight to regularly curved or curved only at the posterior 
end. Sculpture of 8 primary ribs, prominent throughout. 
Intercostal spaces with 6 to 7 riblets crossed by transversal 
lines, giving a slightly cancellate appearance. Apex with long 
lobe-like structure on the ventral side in fresh specimens, 
showing only the base when broken. Mouth straight, octo- 
gonal in section, slightly compressed laterally. 

Measurements: holotype L 24.5, VV 2.65, w 0.82, arc 2.5; 
paratypes L 36.4, W 2.2, w 1, arc 0.5; L 26.2, W 1.85, w 0.65, 
arc 1; L 30.6, W 2, w 1.5, arc 2.5; L 30.5, W 2.2, w 1.2, arc 
2; L 25.4; W 2.3, w 0.8, arc 1.5; L 27.6, W 2.5, w 0.85. arc 1.2; 
L 34.7, W 2.6, w 1.1, arc I; L 19.2, W 1.2, w 0.4, arc 0.5. W/w 
ratio 1.3-3.2. 
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Remarks. - This species is variable in curvature, but constant in sculpture. It differs from 
Spadentalina tubiformis from which it differs in the less prominent cancellate sculpture. The dorsal 
lobe is olten regurlarly perforated on both sides (Fig. 115f) in fresh specimens. This character is also 
noted in Pertusiconcha and may be caused by the reabsorption process that forms the apical structure 
This species may have been confused with Entalinopsis habutae but the later has 6 ribbs and a better 
defined sculpture. 

Etymology. — From the Latin ingrata, indicating the difficulties noted in defining the species. 

Genus Pertusiconcha Chistikov, 1982 

Type species (OD): Dentalium callithrix Dali, 1889. Recent, Yucatan strail, 640 fms [1170 m]. 

Diagnosis. — Shell medium to large, slightly curved, solid, opaque or polished, chalky white. 
Longitudinal sculpture of 8 primary ribs and convex intercostal spaces. Apex truncate, irregular by 
presence of regularly or irregularly spaced circular holes. Preapical callus prominent, lumen circular. 
Section oval, laterally compressed. 

RacJula rachidian high, subtriangular with rounded anterior margin, lateral half folded in, especially 
at base; lateral head with one sharp pointed primary cusp and several subequal denticles; marginal 
slightly curved (Fig. 115 g). 6 

Distribution. Recent, worldwide, bathyal-abyssal. 

Pertusiconcha tridentata Chistikov, 1982 

Figs 114, 115 h 

Pertusiconcha tridentata Chistikov, 1982a: 678, pi. 4, figs 2-13. 

Type material. — zin (fide Chistikov). 

,,An TYPE locality- — "Dimitri  Mendeleyev", stn 1244T, Tasman Sea, 31°43'S 159°00'E 
1640 m. 

Source. MNHN, Paris 
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Fig. 115. a, Entalinnpsis iniercostaia, shell (55 mm), apex, apical and oral sections, musokstom 2, stn CP 24. 
b. Entalinopsis slellaia sp. nov., holotype, shell (22.7 mm), apex, apical and oral sections. — e. Entalinopsis micro sp. 
nov., holotype. shell (6.8 mm), apex and sagital section of apex, apical section, detail of sculpture. d. Entalinopsis 
type radula (E. iniercostaia). e. Spadentalina tubiformis, shell (37 mm), apex, apical and oral sections, musorstom 

2: stn CP 82. f, Spadentalina ingrata sp. nov., holotype, shell (24.5 mm), apex, apical and oral sections, section near 
the apex. — g, Pertusiconcha type radula (P. callithrix. Western Atlantic Ocean, Puerto Rico Trench), 
h. Pertusiconcha tridentata, shell (29 mm), apex, apical, medial and oral section, biocal: stn DS 04. 

Material examined. New Zealand. “Galathea stn 665, 36"38' S, 178°21' E. 2470 m, 1 dd. 
New Caledonia, biocal: stn DS 04, 21°16'S, 166"40' E, 2340 m, I dd. - Stn CP 26, 22°40' S, 
166°27'E. 1618-1740 m, 1 dd. Stn KG 71, 22°10' S. I67°33' E, 2099 m. 1 dd. Stn CP 72, 
22° 10' S, 167°33' E, 2100-2110 m, 1 Iv, I dd. Stn CP 75, 22° 19' S, 167°23' E, 825-860 m, 1 lv. - 
Stn DW 79, 20°40'S. 166°52'E, 1320-1380 m, 3 dd. - Stn KG 86, 21°01'S. 166°58' E. 1860 in, 

Source. MNHN. Paris 
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1 dd. — Stn KG 89, 21°03'S, 166°56'E, 2070 m. 1 Iv. — Stn DS 98, 21°24'S, 166°30' E 2365- 
2470 m, 2 dd. — Stn KG 102, 21°28' S, 166°26' E, 1810 m, 1 lv. 

biogeocal: stn CP 260, 21°00' S, 166°58' E, 1820-1980 m, 1 dd. — Stn KG 262 21°02' S 167°02' E 
1380 m, 1 lv. — Stn CP 266, 21°05'S, 166°57' E, 1990-2100 m, 2 dd. — Stn CP 273 21°02's’ 
166°57' E, 1920-2040 m, 1 dd. — Stn CP 321, 21°12' S, 167°00' E, 2190-2205 m 1 dd 
Philippines, estase 2: stn CP 2, 14°05' N, 120°02' E, 2050 m, 1 dd. 
West Indian Ocean, benthedi: stn DR 40, 12°56'S, 45° 18' E, 1300-1480 m, 1 lv. 

Distribution. — Tasman Sea, now extended to New Zealand, New Caledonia, the Philippines 
and Madagascar. Recorded alive from 825 to 2070 m, shells down to 2470 m. 

Subfamily Bathoxiphinae Chistikov, 1983 

Genus Bathoxiphus Pilsbry & Sharp, 1897 

Type species (SD by Boissevain, 1906): Dentalium ensiculum Jeffreys, 1877. Recent, North Atlantic Ocean. 

Diagnosis. — Shell small to medium in size, well arched, solid, polished, white. Almost 
unsculptured, angled at dorsal and lateral sides. Apex truncate, lumen circular, located submedially 
due to dorsal wall width in apical area. Section oval, strongly laterally compressed. 
Radula rachidian high, anterior margin simple, rounded with latter half folded inward; lateral with 
two pointed primary cusps and 5 to 6 subequal secondary cusps; marginal slightly curved. 

Distribution. — Recent, worldwide, bathyal-abyssal. 

Bathoxiphus soyomaruae Okutani, 1964 

Figs 116, 121 a-b 

Bathoxiphus soyomaruae Okutani, 1964: 77, fig. 4. 

Other references: 

Vo7v' 77%,4a: H p1' 5' nfn61-62/ 1977:,337’ P‘- 70- fi8s l7->8- - Habe & Kosuge, 1964: 6. 

figs 6-9 L- h?go2 & Goto.' 1993 688 Syn0"ym """ ~ Ch,ST,kov’ 1983: 183- P1- 3- r>gs 6-22, pi. 4. 

Fig. 116. — Distribution of Bathoxiphus soyomaruae. 

Source. MNHN, Paris 
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Type material. — nsmt, not checked. 

Type locality. — Japan, off Aogashima Island, 3150-3350 m. 

Material examined. — Chesterfield Islands, musorstom 5: stn DW 322, 21°19' S, 158°00' E, 
975 m, 1 lv, 1 dd. 
New Caledonia, biogeocal: stn KG 233, 21°31' S, 166°25' E, 1040 m, 2 lv, 2 dd. 
West Indian Ocean, benthedi: stn CH 87, 11°44' S, 47°35' E, 3716 m, 1 dd. — Stn CH 90, 11°44' S, 
47°30' E, 3700 m, 1 lv. 
md 32 Reunion: stn DS 151, 21°5T S, 56°03' E, 3240-3300 m, 1 lv. — Stn DS 149, 20°26' S, 55°40' E, 
3500-3510 m, 1 dd. 
East Indian Ocean, safari 2: stn CP 10, 01°43' N, 87°08' E, 4350 m, 1 lv. 

Distribution. — Japan, now extended to New Caledonia and the Indian Ocean, living from 
975 m (present paper) to 5750 m (Chistikov, 1983). 

Bathoxiphus inexpectatus sp. nov. 

Figs 117, 121 c 

Type material. — Holotype mnhn. Paratypes: 11 mnhn, 1 ams C201732, 1 nmnz M268952, 
1 USNM. 

Type locality. — New Caledonia, N Norfolk Ridge, biocal, stn DW 46, 22°53' S, 167° 17' E, 

570-610 m. 

Material examined. — Chesterfield Islands, musorstom: 5 stn DW 362, 19°53' S, 158°40' E, 

410 m, 1 lv. 
New Caledonia, biocal: stn DW 44, 22°47'S, 167° 14' E, 440-450 m, 6 lv, 4 dd. — Stn DW 46, 
22°53' S, 167° 17' E, 570-610 m, 20 lv (holotype and paratypes: 10 mnhn, 1 ams, 1 nmnz, 1 usnm), 

17 dd. — Stn DW 66, 24°55' S, 168°22' E, 505-515 m, 1 dd. 
smib 3: stn DW 22, 23°03' S, 167°19' E, 503 m, 1 dd. 
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lagon: stn 830. 20°49'S. 165° 19' E, 105-110 m, 1 dd (paratype). 
Loyalty Islands, musorstom 6: stn DW 459. 21°01'S, I67°31' E, 425 m. 2 Iv, 11 dd. 

Distribution. - New Caledonia, live records between 410 and 570 m. 

Description. Shell lo 13 mm long, lacking sculpture, V-shaped notches, preapical callus prominent, lumen cir- 
polished. arched, translucent white. Section slightly compres- cular, mouth straight. 
sed laterally throughout. Apex strong with two lateral flat Measurements: holotype L 11.9. W 1.2-1.1, w 0.5-0.45, arc 

1.6. W/w ratio 2.4. 

Etymology. From the Latin, meaning unexpected. 

Genus Rhomboxiphus Chistikov. 1983 

Type species (OD): Denialium tricarinaium Boissevain, 1906. 

Diagnosis. Shell small to medium, well arched, solid, polished, white, translucent. 
Sculpture of 4 flat primary ribs, located ventrally, dorsally and laterally; secondary ribs may be 
present. Apex truncate, lumen circular located submedially due to the dorsal side width at apical area. 
Section rhomboidal, strongly laterally compressed. 
Radula similar to that of Bathoxiphus. 

Distribution. Recent, worldwide, bathyal-abyssal. 

Rhomboxiphus tricarinatus (Boissevain, 1906) 

Figs 118, 121 d, f 

Denialium tricarinaium Boissevain, 1906: 48, pi. 6. figs 40-41. 

Synonym: 

Denialium (Compressidens) capense Tomlin. 1931: 340 (Syn. nov.). 

Other references: 

Denialium (Bathoxiphus) tricarinatus — Plate, 1908a: 354. 
Bathoxiphus tricarinatus - Hare, 1964a: 33, pi. 5, figs 69-70: 1977: 337. pi. 70. figs 15-16. Haul & Kosuge, 1964: 6. 
Higo & Goto, 1993: 688. 
Bathoxiphus tricarinaium Okutani. 1964: 76, pi. 6, fig. 10. 
Denialium capense — Barnard, 1963a: 446: 1963b: 349, fig. 30d: 1974: 742. 

Type material. — D. tricarinaium: lectotype (here designated) zma 3.06.060, paralectotypes 
zma 3.06.056-059. D. capense: holotype sam. 

Type locality. — D. tricarinatus: Indonesia, Ceram Sea, “Siboga”, stn 178, 02°40'S, 
128°37' E, 835 m. - D. capense: South Africa, “Cape Point, N 86° E. 43 miles, 900 fins" [1645 m]. 

Material examined. - The type material. 
Tasman Sea. "Galatheastn 574. 39°45' S. 159°39' E, 4680-4730 m, I dd. 
New Caledonia, biocal: stn CP 26, 22°40' S. 166"27' E, 1618-1740 m, 9 dd. 
biogeocal: stn CP 260, 2TOO' S. 166°58' E. 1820-1980 m, 1 dd. Stn DW 313, 20°59' S, 166°59' E, 
1600-1640 m, I dd. 

calsub: dive 13. 21°26'S, 166°23' E, 1600 m. 1 dd. 

Indonesia, corindon: stn B 244, 00°56' N. 119°22' E, 970 m, 4 dd. 
“Snellius”  II: stn 4.135, 06°29' S. 121°09' E. 495 m, 1 dd. 

Source. MNHN, Paris 
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Philippines, estase 2: stn DW 1. 14°05' N, 120"01' E. 2200 m, I dd. - Stn CP 2. 14°05' N. 120°02' E, 
2050 m, 13 lv, 10 dd. 
musorstom 2: stn CP 55, 13°54'N, 119°58'E, 865 m, 1 dd. 
musorstom 3: stn DR 94, 13°47' N, 120°03' E, 842 m, I dd. 
West Indian Ocean, benthedi: stn DS 02, 12°35' S, 47°40' E, 1750 m, 3 lv. — Stn DS 03, 12°36' S. 
47°38' E, 1100-1150 m, I dd. — Stn DR 11, 12°16' S, 46°42' E, 2300-2450 m, 1 dd. Stn DR 27, 
12°38'S. 47° 12' E, 675 m, I dd. — Stn DR 28, 12°42'S, 45°20'E, 705 m, 1 dd. — Stn DS 64, 
12°41' S. 44°57' E, 770-860 m, 1 dd. 
md 32 Reunion: stn DC 64. 21°12' S, 55°04' E, 1150-1180 m, 3 dd. — Stn DR 67, 21°13' S, 55°01' E, 
1390-1425 m, 1 dd. Stn DS 78, 21°l3' S. 55°04' E, 1175-1200 m, 2 lv, 2 dd. — Stn DS 100, 21°27'S, 
55°47' E, 4180-4220 m, 1 lv. Stn DR 104, 20°49' S, 55"0r E, 1875-1920 m, 2 dd. - Stn DS 106, 
20°48' S, 55°05' E, 1710-1730 m, I dd. Stn DS 109, 20‘’52' S. 55°06' E. 1050-1240 m, 7 lv. 6 dd. 
“Galathea”: stn 234. 05°25' S. 47‘W E. 4830 m, 1 lv. 
South Africa. “Meiring Naude”: stn 94. 28°16' S. 32°29' E, 670 m, 1 lv, 1 dd. 

Fig. 118. Distribution of Rhomboxiphus tricarinatus. 

Distribution. From Japan to the East coast of Africa, 639-1900 m (Habe & Kosuge. 

1964), now recorded from the Philippines and the SW Pacific. Live records from 495 to 

4830 m. 

Rhomboxiphus colmani (Palmer, 1974) 

Figs 119, 121 e 

DentaHum (Ballioxiphus) applanatum Colman. 1958: 145, fig. 12 (non D. applanation Torley, 1908). 
Dentalium (Ballioxiphus) colmani Palmer. 1974b: 124, nom. nov. pro D. applanatum Colman. 

Other references: 

Ballioxiphus colamni (sic) - Okutani, 1975: 77, pi. 3, figs 6-7 (erroneous subsequent spelling). 
Rhomboxiphus colmani Chistikov, 1983: 183. 

Type material. — Holotype and 3 paratypes dd ams 26652. 

Type locality. Australia, New South Wales, 35 miles E of Sydney, 1463 m. 
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Material examined. — The type material. 
Chesterfield Islands, musorstom 5: stn DC 379, 19°53' S, 158°40' E, 370-400 m, 1 lv. 
New Caledonia, biogeocal: stn CP 232, 21°34' S, 166°27' E, 760-790 m, 2 lv, 4 dd. 

Distribution. — E Australia now extended to New Caledonia, alive in 370-790 m, shells down 

to 1463 m. 

Remarks. — Chistikov (1983) synonymized this species with Bathoxiphus soyomaruae, but 
study of type specimens confirms the validity of Rhomboxiphus colmani. It is similar to Rhomboxiphus 
tricarinatus, but less sculptured. 

Genus Solenoxiphus Chistikov, 1983 

Type species (by monotypy): S', striatulus Chistikov, 1983. 

Diagnosis. — Shell medium sized, slightly curved, solid, translucent when fresh, white opaque 
to polished when dead. Longitudinally striated throughout. Apex oblique, the dorsal angle higher 
than the ventral side, preapical callus wide, lumen circular. Section strongly laterally compressed, 
dorsal and ventral sides rounded, laterals straight parallel or slightly concave. 
Radula rachidian with lateral sides almost parallel, anterior margin with central lobe; laterals with 
two main cusps and four denticles between, with a third cusp located at the base of the external cusp; 
marginals slightly sinusoidal. 

Distribution. — Recent, Pacific Ocean, bathyal-abyssal. 

Solenoxiphus striatulus Chistikov, 1983 

Figs 111m, 120, 121 g-h, 172 g 

Solenoxiphus striatulus Chistikov, 1983: 187-188, pi. 3, figs 2-13, pi. 5, figs 10-11. 

Type material. — zin (fide Chistikov). 

Type locality. — “Vitiaz”,  stn 5944-2, North Fiji basin, 14°2T S, 179°38' E, 2380 m. 

Source. MNHN, Paris 
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Material examined. — New Caledonia, biocal: stn KG 03, 21°15'S, 166°39'E, 2340 m. 
1 lv, 1 dd. — Stn DS 04, 21°16' S, 166°40' E, 2340 m, 3 lv, 6 dd. — Stn CP 05, 21°16' S, 166°44' E, 
2340 m, 1 lv, 3 dd. — Stn DS 14, 20°19' S, 167°18' E, 3680-3700 m, 2 lv. — Stn CP 26, 22°40' S, 
166°27' E, 1618-1740 m, 1 lv, 3 dd. — Stn KG 71, 22°10' S, 167°33' E, 2099 m, 2 dd. — Stn CP 72, 
22° 10' S, 167°33' E, 2100-2110 m, 10 lv. — Stn KG 85, 20°59' S, 167°00' E, 1639 m, 1 lv. — Stn KG 
89, 21°03' S, 166°56' E, 2070 m, 2 lv, 7 dd. — Stn KG 90, 21°08' S, 166°48' E, 2236 m, 4 dd. 
Sin DS 98, 21°24'S, 166°30'E, 2365-2470 m, 7 lv, 1 dd. — Stn KG 101, 21°27'S, 166°24'E, 
1790 m, 1 dd. — Stn KG 102, 21°28' S, 166°26' E, 1810 m, 1 dd. 
biogeocal: stn KG 207, 22°38'S, 166°29' E, 1350 m, 1 dd. — Stn KG 240, 21°29'S, 166°27' E, 
1520 m, 1 lv. — Stn CP 243, 21°27' S, 166°26' E, 1820 m, 1 dd. — Stn KG 248, 21°15' S, 166°29' E, 
2340 m, 1 lv, 2 dd. — Stn CP 260, 21°00' S, 166°58' E, 1820-1980 m, 1 lv, 1 dd. — Stn KG 261, 
21°02' S, 167°02' E, 1508 in, 1 lv, 1 dd. — Stn KG 267, 21°02' S, 166°59' E, 1935 m, 2 dd. — Stn KG 
268, 21°03' S, 166°57' E, 1990 m, 1 dd. — Stn KG 269, 21°02' S, 166°58' E, 1810 m, 2 dd. — Stn KG 
275, 21°06' S, 166°53' E, 1959 m, 2 lv, 1 dd. — Stn KG 277, 21° 17' S, 166°56' E, 2240 m, 1 lv. — 
Stn KG 287, 20°43' S, 166°53' E, 1560 m, 1 lv. — Stn CP 317, 20°48' S, 166°53' E, 1620-1630 m, 
1 dd. 
calsub: dive 13, 21°26'S, 166°23'E, 1600 m, 1 lv. 

Distribution. — North Fiji Basin, now extended to New Caledonia, alive in 1500-3700 m. 

Suborder Gadilimorpha Steiner, 1992 

Family Pulsellidae Scarabino in Boss, 1982 

Genus Pulsellum Stoliczka, 1868 

Type species (SD by Cossmann, 1888): Siphonodentalium lofoiense Sars, 1865. Recent, Norwegian Sea, bathyal. 

Diagnosis. — Shell small, slightly to markedly curved, fragile, translucent to white in dead 
shells. Sculptured by growth lines, occasionally conspicuous. Apex simple, preapical callus thin, 
lumen circular. Section circular. 
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Fig. 121. a, Baihoxiphus soyomaruae, shell (22 mm), apex, apical and oral sections, biogeocal: stn KG 233. 
b Baihoxiphus type radula {B. soyomaruae). - c, Baihoxiphus inexpectaius sp. nov., holotype, shell (11.9 mm), apical 
section. d. Rhomboxiphus tricarinatus, shell (19 mm), lateral and dorsal views, apex, apical and ora sections 
MD 32 Reunion- stn DS 109. - e, Rhomboxiphus colmani, shell (16 mm), lateral and dorsal views, apical and oral 
sections, biogf.ocal: stn CP 232. f. Rhomboxiphus type radula (R. tricarinatus). - g, Solenoxiphus striatulus shell 
(16 mm), apical and oral sections, detail of the sculpture, biocal: stn K.G 85. h, Solenoxiphus type radula (5. 

striatulus). 

Radula rachidian polygonal, sides almost parallel, generally with a single cusp on anterior margin; 
laterals high, with two primary cusps on inner side, one on outer side, 2 to 3 denticles between cusps; 

marginals slightly sigmoidal. 

Distribution. — Paleocene-Recent, worldwide, shelf-abyssal. 

Pulsellum fragile sp. nov. 

Figs 122, 125 a 

Type material. — Holotype lv, mnhn. Paratypes lv: 14 mnhn, 1 nmp. 

Type locality. — West Indian Ocean, mo 32 Reunion, stn DS 151, 20"51'S, 56"03 E, 

3240-3300 m. 

Source. MNHN, Paris 
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Fig. 122. Distribution of Pulsellum fragile. 

Material examined. — Only known from 

Distribution. — Only know from the type 

Description. — Shell to 3 mm long, fine, delicate, regularly 
curved, translucent white, opaque. Apical area with fine 
encircled wrinkles. Section circular, apex simple, mouth 
simple. Subapical callus weak. 

the type material. 

locality. 

Measurements: holotype L 3, W 0.5, w 0.2, arc 0.3; 
paratype L 3, W 0.5, w 0.2. arc 0.3; L 3, W 0.5, w 0.2, arc 0.3; 
L 2.3, W 0.4. w 0.1. arc 0.2; L 2, W 0.4, w 0.1, arc 0.2. W/w 
ratio 2.5-4. 

Remarks. — Pulsellum fragile differs from P. thomassini in general shape, by its smaller W/w 
ratio and better defined transversal sculpture. 

Etymology. — From the Latin fragilis, fragile. 

Pulsellum thomassini sp. nov. 

Figs 123, 125 b 

Type material. — Holotype and 6 paratypes mnhn. 

Type locality. — West Indian Ocean, benthedi, stn DR 11, 12°16'S, 46°42'E, 2300- 
2450 m. 

Material examined. — New Caledonia, biocal: stn KG 86, 21°01'S, 166°58'E, 1860 m, 

1 dd. 
West Indian Ocean, benthedi: stn DR 11, 12° 16' S, 46°42' E, 2300-2450 m, 1 Iv (holotype). — Stn 88. 
11°46' S, 47°34' E, 3700 m, 2 lv (paratypes). 
md 32 Reunion: stn DS 106, 20°28'S, 55°05' E, 1710-1730 m, 2 lv (paratypes). — Stn DS 151, 
20°51'S, 56°03'E, 3240-3300, 2 lv (paratypes). 

Distribution. — SW Indian Ocean and New Caledonia, live records from 1730 to 3716 m. 

Description. — Shell up to 6 mm long, fine, delicate, Measurements: holotype L 6, W 0.9, w 0.6, arc 0.2; 
translucent-white, opaque, regularly curved. Circular in sec- paratypes L 5.6, W 0.8, w 0.5, arc 0.2; L 6, W 0.9, w 0.5, arc 
tion, apex simple, mouth simple. Subapical callus weak. 0.2; L 6, W 0.8, w 0.6, arc 0.2. W/w ratio 1.3-1.8. 
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Fig. 123. — Distribution of Pulsellum thomassini. 

Etymology. — Named for Dr Bernard Thomassin, Centre Oceanologique de Marseille, cruise 
leader of the benthedi Expedition (1977). 

Other Indo-Pacific species of Pulsellum cited in the literature 

Pulsellum eboracense (Watson, 1879): 523.“Challenger", Torres Strait, Cape York, NE Australia, 9- 
20 m, 4 syntypes dd bmnh 1887.2.9.69. 

Pulsellum hige Habe, 1963: 273, textfigs 47-48. Zushi, Kanagawa, Honshu, Japan, 350 m. nsmt. 

Pulsellum kurogenge Habe & Kosuge, 1964: 9. Off Choshi, Chiba Prefecture, Japan, 350 m. nsmt. 

Genus Annulipulsellum Scarabino, 1986 

Figs 125 d-e 

Type species (by monotypy): Annulipulsellum euzkadii Scarabino, 1986. Recent, Atlantic Ocean, 12°34' N, 59°09'W, "Knorr", 
cruise 25, stn 307, 3835-3862 m. 

Diagnosis. — Shell small to medium sized, fine, regularly curved, translucent white. Sculpture 
of angulated rings over the entire surface. Apex oblique, preapical callus prominent, cross section 
circular. Two large central pedal retractor muscles originate directly from dorsoventral muscles and 
cross the intestinal sinus; pedal base and central portion enter at terminal disk. Center of disk covered 
by a mucoid epithelium (Steiner 1992b). 
Radula rachidian small, high with central denticle at anterior margin; laterals high with two very 
sharp primary cusps; marginals sinusoidal. 

Distribution. — Atlantic Ocean, bathyal-abyssal. 

The genus Annulipulsellum has not been recorded in the Indo-Pacific. 

Source. MNHN, Paris 
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Genus Striopulsellum gen. nov. 

Striopulsellum Scarabino, 1979 (published in a thesis, not available). 
Striopulsellum Scarabino in Boss 1982: 1166 nom. nud. (no diagnosis, no species included). 

Type species: Siphonodentalium minimum Plate, 1908. 

Diagnosis. — Shell small to medium sized, sculpture of fine, numerous, smooth longitudinal 
riblets, with secondary riblets near apex; primary riblets throughout. Apex simple, straight or oblique, 
preapical callus wide. 

Radula rachidian polygonal, anterior margin with single cusp; lateral with 1 to 5 denticles between 
cusps; marginals slightly curved. 

Distribution. — Pacific and Atlantic Oceans, Southern Ocean, Recent. Bathyal-hadal. 

Remarks. — This genus contains 7 deep-sea species (4 undescribed), mostly known from 
Atlantic Ocean basins. The named species are S. strialinum, S. minimum and S. galatheae. With a live 
record from the Sunda Trench in 6900-7000 m, S', galatheae is the deepest known scaphopod taken 
alive. 

Striopulsellum minimum (Plate, 1908) 

Figs 111 1, 124, 125 f-g 

Siphonodentalium minimum Plate, 1908b: 4, fig. 5. 

Type material. — Lectotype, designated by Kilias (1995), zmb 59728a. 

Type locality. — Antarctic, “Gauss" Winterstation (approximately 66°02' S, 89°38' W), 
3423 m. 

Fig. 124. — Distribution of Striopulsellum minimum. 
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Material examined. — New Caledonia, biocal: stn KG 16, 20°34' S, 167°22'E, 3680 m, 

1 lv. 

Distribution. — Circumantarctic, now extended to the New Caledonia basin. Alive from 
3423 m (Plate, 1908b) to 6200 m (Scarabino, 1979). 

Other Indo-Pacific species of Striopulsellum cited in the literature 

Striopulsellum galatheae (Knudsen, 1964): 125, figs 1-2. Sunda Trench, "Galathea”, stn 465, 10°20' S, 
109°55' E, 6900-7000 m. zmc. 

Fig. 125. — a, Pulsellum fragile sp. nov., holotype, shell (3 mm), apical and oral sections. — b, Pulsellum thomassini sp. nov., 
holotype, shell (6 mm), oral and apical sections. — c, Pulsellum type radula (P. affine Sars, 1865, Northeastern Atlantic 
Ocean). — d, Annulipulsellum euzkadii, holotype. shell (8.7 mm), apical and oral sections, detail of sculpture. - 
e, Annulipulsellum type radula (A. euzkadii). — f, Striopulsellum minimum, shell (5.7 mm), lateral and dorsal views, 
apical and oral sections, apex and detail of sculpture, biocal: stn KG 16. — g, Striopulsellum type radula (.S’, mini¬ 
mum). 

Source: MNHN, Paris 
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Family Wemersoniellidae Scarabino, 1986 

Genus Wemersoniella Scarabino, 1986 

Type species (OD): W. turnerae Scarabino, 19S6. 

Diagnosis. — Shell medium to large, straight, white, opaque or polished. Sculpture lacking or 
with longitudinal undulations on dorsal side. Apex oblique or with two lateral lobes, preapical callus 
wide, lumen circular. Section slightly ovate to strongly depressed dorsoventrally, oral aperture thin, 

oblique. 
Radula rachidian polygonal with anterior margin simple or with central cusp; laterals strong, with a 
sharp pointed primary cusp with irregular wrinckle on the outer part of the granulose head; marginals 

almost straight, pointed at inner margin. 

Distribution. — Recent, worldwide, abyssal. 

Remarks. — The genus was erected for two abyssal species from the Atlantic Ocean, W. 
turnerae from the North Atlantic in 4125-5150 m, and W. duartei Scarabino, 1986a, from the 
Argentine basin in 5332-5781 m. We add here two new species from the Indo-Pacific. W. turnerae is 

solid while the other three species are fragile. 

Wemersoniella indica sp. nov. 

Figs 126, 129 a 

Type material. — Holotype mnhn. 

Type locality. — West Indian Ocean, benthedi, stn CH 87, 11°44' S, 47°35' E. 3716 m. 

Material examined. — West Indian Ocean, benthedi: stn CH 87, 11°44' S, 47°35' E, 3716 m, 
2 dd (holotype and one other shell that has been accidentally broken after it was photographed). 

Distribution. — Only known from the type locality. 

Fig. 126. — Distribution of Wemersoniella indica. 
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Description. Shell up to 11 mm long straight, fragile, 
dorsoventrally depressed, rapidly increasing in size from apex 
to oral aperture, opaque white. Apex simple, oblique from 
ventral to dorsal side, preapical callus prominent, lumen 

circular. Maximum diameter at oral aperture. Mouth and 
prominent growth rings oblique. 

Measurements: holotype L 10.2, W 2-1.7, w 0.6-0.5, W/w 
ratio 3.3. 

Remarks. — Apical and radular characteristics are shared with Wemersoniella turnerae and 
with W. duartei, but W. indica is much more tapering and compressed than W. duartei and more 
fragile than W. turnerae. 

Etymology. — From Indian Ocean, where this species occurs. 

Wemersoniella knudseni sp. nov. 

Figs 127, 129 b-c 

Type material. — Holotype zmc. Paratypes: 2 zmc, 2 nmnz M268545, 1 mnhn. 

Type locality. — "Galathea”, stn 664, Kermadec Trench, 36°34' S, 178°57' E, 4510-4570 m. 

Material examined. — New Zealand. “Galathea"-. stn 602, 43°58' S, 165°24' E, 4510 m, 1 lv 
(paratype zmc). — Stn 662, 36°22' S, 178°23' W, 4630 m, 1 lv (paratype zmc). — Stn 664, 36°34' S, 
178°57' W, 4150-4570 m, 2 lv (holotype zmc and paratype mnhn). 
“Tangaroastn P 934, 41°31' S, 165°6' E, 4405-4411 m, 2 lv (paratypes nmnz). 

Distribution. — Kermadec Trench and Tasman Sea, alive in 4105-4630 m. 

Description. — Shell up to 12 mm long, straight, fragile, 
slightly dorsoventrally depressed, porcellaneous white. Apex 
with two lateral lobes separated by two wide, rounded basal 
notches, the dorsal one deeper. Maximum diameter at oral 
aperture. Mouth oblique; oblique growth rings numerous and 

pronounced in some specimens. 
Radula as for the genus. 
Measurements: holotype L 11, W 2.5-2.4, w 1.5-1.4; 

paratypes L 12, W 2.1-2, w 0.99-0.91; L 6, W 1.4-1.1, w 
0.65-0.57; L 11.2, W 2-1.5, w 0.99-0.76. W/w ratio 1.6-2.2. 

Remarks. — This species differs from Wermersoniella indica in its apical structure and W/w 
ratio. W. indica is more conical. W. knudseni is related to W. turnerae in the form of the lobes and 
to W. duartei in its fragility and slight dorsoventral compression. 

Source. MNHN, Paris 
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Etymology. — Named for Dr Jorgen Knudsen (zmc) in recognition for his work on the 
deep-sea Mollusca. 

Chistikovia gen. nov. 

Type species: Chistikovia kermadecae sp. nov. 

Diagnosis. — Shell medium, straight, fragile, polished, white. Dorsal side straight, ventral side 
very slightly curved, more noticeably so on the posterior half; lateral sides similarly curved to the 
ventral. Maximum diameter at anterior third. Unsculptured except for very oblique, conspicuous and 
close-set growth lines. Apex wide, with subtriangular lobe, margin thin on dorsal side. Section slightly 
dorsoventrally depressed. Mouth thin, oblique. 
Radula similar to that of Wemersoniella. 

Distribution. — Recent, Pacific and Atlantic Oceans, abyssal. 

Remarks. — In addition to Chistikovia kermadecae, an undescribed abyssal species from the 
North Atlantic Ocean belongs to this genus. The general shape of the shell resembles that of 
Wemersoniella, but the apical structures differ. Chistikovia is placed in Wemersoniellidae, but the 
original diagnosis of the family may require modification to include forms with dorsally lobed apex 
and maximum diameter not exclusively at oral aperture. The last mentioned character can be 

observed in gerontic stages of Wemersoniella. 

Etymology. — Named for the late Sergei Chistikov (zin) for his contribution to the 

knowledge of Scaphopoda. 

Chistikovia kermadecae sp. nov. 

Figs 128, 129 d-e 

Type material. — Holotype zmc. Paratypes: 4 zmc, 1 mnhn. 

Type locality. — "Galathea" stn 664, Kermadec Trench, 36°34' S, 178°57' W, 4150-4570 m. 

Fig. 128. — Distribution of Chistikovia kermadecae. 
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Material examined. — New Zealand. “Galathea”, stn 664, 36°34'S, 178°57'W, 4150- 
4570 m. 3 lv, 2 dd (holotype lv and paratypes zmc). — Stn 665, 36°38' S, 178°21' W, 2470 m, 1 dd 
(paratype mnhn). 

Distribution. — Kermadec Trench, alive in 4150-4570 m, shell in 2470 m. 

Description. — As for the new genus, dimension up to Measurements: holotype L 11.5, W 2.1, m 1.87, w 1.1-9.3; 
H.5 mm. paratype L 10.2, W 1.9, m 1.7, w 1-0.84. 

Etymology. — From Kermadec Trench. 

FlG' 2u' 77 a‘ Wemerson'ella todica sp. nov., holotype, shell (10.2 mm), dorsal and lateral views, apical and oral sections. — 
b, Wemersomella knudsem sp. nov., holotype, shell (11 mm), dorsal, lateral and ventral views, apex, apical and oral 
sections; at right paratype, apex and apical section. — c, Wemersomella type radula (W. knudseni). — d, Chistikovia 
type radula (C. kermadecae). — e, Chistikovia kermadecae sp. nov., holotype, shell (11.5 mm), dorsal, ventral and lateral 
views; apex, apical and oral sections. 

Family Gadilidae Stoliczka, 1868 

Subfamily Siphonodentaliinae Simroth, 1894 

Genus Siphonodentalium M. Sars, 1859 

Type species^(OD): Siphonodentalium vitreum M. Sars, 1859 [= S. lobatum Sowerby, I860). Recent, Norwegian Sea, 

Source MNHN, Paris 
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Diagnosis. — Shell large, strong, polished, white, maximum diameter in anterior 1/3 or near 
mouth. Sculpture lacking except for longitudinal threads in some species. Circular to subcircular in 
section. Apex usually strong, with more than four notches and lobes (usually 6). Preapical callus wide, 
prominent. 
Radula rachidian variable in shape, usually with broad base and cusped anterior border; lateral strong 
with wide head, well armed; marginal usually long [5. lobatum Sowerby, 1860, Fig. 135 f; S. dalli 
(Pilsbry & Sharp, 1898), Fig. 135 g]. 

Distribution. — Eocene-Recent, worldwide, shelf-abyssal. 

Siphonodentalium colubridens (Watson, 1879) 

Figs 130, 135 a 

Cadulus colubridens Watson, 1879: 523; 1886: 18, pi. 3, fig. 1. 

Other references: 

Cadulus colubridens - Pilsbry & Sharp, 1898: 184. pi. 26, fig. 71. — Boissevain, 1906: 71, pi. 3, fig. 41; pi. 6. fig. 66. 

Cadulus (Gadila) colubridens — Plate, 1908a: 359, pi. 30, fig. 54. 

Gadila colubridens — Okutani, 1966: 13. 

Type material. — Hoiotype bmnh 1887.2.9.71. 

Type locality. — “Challenger", stn 169, NE Point of New Zealand, 37°34'S, 179°22'E, 

700 fms [1280 m]. 

Material examined. — The type material. 
Chesterfield Islands, musorstom 5: stn DC 357, 19°37' S, 158°46' E, 630 m, 1 dd. 
New Caledonia, biocal: stn CP 26, 22°40' S, 166°27' E, 1618-1740 m, 1 dd. 
biogeocal: stn CP 238, 21°28' S, 166°23' E, 1260-1300 m, 1 dd. — Stn DW 313, 20°59' S, 166°59' E, 

1600-1640 m, I dd. 
Indonesia, corindon: stn DR 231, 00°05' N, 119°48' E, 980-1080 m, 1 dd. 
Philippines. ESTASE 2: stn CP 2, 14°05' N, 120°02' E, 2050 m, 2 dd. — Stn DR 4, 06°08' N, 125°58' E, 

2800 m, 1 dd. — Stn CP 6, 04°38' N, 119°49' E, 2570 m, 4 dd. 

Fig. 130. — Distribution of Siphonodentalium colubridens. 
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Distribution. — North New Zealand, New Caledonia, Indonesia, the Philippines, Japan in 
the Pacific Ocean; East Africa, 1280 m (Plate, 1908) in the Indian Ocean. Depth range 630 to 
2800 m (dead). 

Siphonodentalium magnum (Boissevain, 1906) 

Figs 131, 135 c 

Cadulus magnus Boissevain, 1906: 68, pi. 6, fig. 54, textfig. 33. 

Other references: 

Cadulus (Polyschides) magus (sic) — Habe 1964: 12. 
Polyschides magnus - Habe, 1963: 278; 1977: 342; 1971: 496 (Japanese text), 313 (English text), pi. 65, figs 28-29. — Okutani, 
1966: 14, fig. 7. — Habe, el al., 1986: 24. — Higo & Goto, 1993: 690. 

Type material. Lectotype (here designated) zma 3.06.092, paralectotypes zma 3.06.091, 
3.06.093. 

Type locality. — “Siboga”, stn 88, Celebes Sea, 00°35'S, 119°08' E, 1301 m. 

Material examined. — The type material. 
New Caledonia, biogeocal: stn CP 250, 21°25' S, 166°28' E, 2350 m, 2 dd. 

Distribution. — Southern Japan and Indonesia, now extended to New Caledonia. Shells fom 
300 m (Habe, 1964a) to 2350 m (present paper). 

Siphonodentalium hexaschistum (Boissevain, 1906) 

Figs 132, 135 d 

Cadulus hexaschistus Boissevain, 1906: 67, pi. 6, fig. 53, textfig. 33. 

Type material. — Lectotype (here designated) zma 3.06.178. 

Source: 



SCAPHOPODA OF THE TROPICAL INDO-PACIFIC 331 

Type locality. — “Siboga”, stn 178, Ceram Sea, 02°40' S, 128°37' E, 835 m. 

Material examined. — The type material. 
New Caledonia, biocal: stn CP 26, 22°40' S, 166°27' E, 1618-1740 m, 1 dd. 
Indonesia. “Snellius" II: stn 4.128, 08°18'S, 118°16'E, 700-835 m, 1 dd. 

Distribution. — Indonesia, now extended to New Caledonia. Shells in 700 to 1740 m (present 

paper). 

Siphonodentalium promontorii (Barnard, 1963) 

Figs 133, 135 b 

Cadulus promontorii Barnard, 1963b: 353, figs 30h-l; 1974: 743. 

Fig. 133. — Distribution of Siphonodentalium promontorii. 
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Type material. — Syntypes sam A7460, and nmw (fide Oliver, 1984). 

Type locality. — South Africa, 36 miles of Cape Point, 700 fms [1280 m]. 

Material examined. — The sam syntypes. 
West Indian Ocean. “Meiring Naudestn SM 129, 30°53' S, 30°32' E, 850 m, 2 dd. 

Distribution. — Endemic to South Africa, recorded alive in 1100 to 1280 m (Barnard 

1963b), shells from 850 m. 

Siphonodentalium jaeckeli sp. nov. 

Figs 134, 135 e 

Type material. Holotype and 1 paratype lv, mnhn. 

Type locality. — West Indian Ocean. NW Madagascar, benthedi, stn DS 03, 12°35'S, 
47°38'E, 1100-1150 m. 

Material examined. — Only known from the type material. 

Distribution. Only known from the type locality. 

Description. — Shell to 11 mm long, strong, shiny, white. 
Equator in anterior third, dorsoventrally compressed in 
section. Apex subcircular, dorsoventrally compressed, with 
five lobes, the largest ventral, two laterals and two dorsal. 

Subapical callus prominent, lumen circular. Mouth simple, 
subcircular, slightly laterally compressed in section. 

Measurements: holotype L 11, W 2.72-2.51, m 1.6-1.5, w 
1.2-1.1. 

Remarks. — The apical area, short and wide, almost without neck, is the main distinguishing 
feature of this species. 

Etymology. — Named for S. Jaeckel, who studied the scaphopods of the Indian Ocean 
collected by the German “Valdivia”  Expedition, 1898-1899. 
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Fig. 135. — a, Siphonodentalium colubridens, shell (15 mm), lateral and dorsal views, apex, apical and oral sections, musorstom 

5: stn DC 357. — b, Siphonodentalium promontorii (after Barnard, 1963, fig. 30). c, Siphondentalium magnum, shell 
(26 mm), apical and oral sections, biogeocal: stn CP 250. d, Siphonodentalium hexaschistum, shell (14 mm) and 
apical section, “Snellius'lI, stn 4.128. — e, Siphonodentalium jaeckeli sp. nov., holotype. shell (11 mm), lateral and 
dorsal views, apex, apical and oral sections. — f-g, Siphonodentalium type radula. — f, S. lobatum (North Atlantic 
Ocean). g, 5. dalli (Antarctic). 

Other Indo-Pacific species of Siphonodentalium cited in the literature 

Siphonodentalium australasiae Boissevain, 1906: 64, pi. 6, fig. 68. “Siboga , stn 211, 05 41 S, 

120°46' E, Banda Sea, 1158 m. Syntype zma. 

Siphonodentalium booceras (Tomlin, 1926): 298, pi. 15, fig. 11. South Africa, Congella. sam and nmw 

(fide Trew, 1990). 
Siphonodentalium (?) delicatulum (Suter, 1913): 823, pi. 32, fig. 7. Southern New Zealand, Milford  

Sound, 100-120 fms [183-220 m]. New Zealand Geological Survey, Wellington {fide Dance, 

!986). 
Siphonodentalium isaotakii Habe, 1953: 299. Tokyo Bay, Honshu, Japan, nsmt. 

Siphonodentalium japonicum Habe, 1960: 294. Amakusa Island, Kyushu, Japan, nsmt. 

Siphonodentalium longilobatum (Boissevain, 1906): 68. pi. 6, figs 55-56. Indonesia, Siboga , stn 133, 

off Lirung, Salibabu Island, 36 m. 3 syntypes zma. 

Siphonodentalium okudai Habe, 1953: 299, figs 759-760. Akkeshi Bay, Hokkaido. Japan, nsmt. 
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Genus Sagamicadulus Sakurai & Shimazu, 1963 

Fig. 139 a 

Type species (by monotypy): Striocadulus (Sagamicadulus) elegantissimus Sakurai & Shimazu, 1963. 

Diagnosis. — Shell small to medium, thin, translucent white, glassy. Maximum diameter at 
the anterior third. Surface smooth at apical portion, striated in median and anterior areas. Apex 
round in section, with five lobes, two ventral and one flat, dorsal. Mouth ellipsoidal in section, 
dorsoventrally compressed. 

Radula unknown, assumed to be similar to that of Siphonodentalium. 

Distribution. — Japan, shelf. 

The genus Sagamicadulus is not represented in the material here reported on. 

The type species is the only Indo-Pacific species: Sagamicadulus elegantissimus (Sakurai & 
Shimazu, 1963): 250, textfig. 1. Sagami Bay, Japan, 55-128 m. nsmt. 

Genus Striocadulus Emerson, 1962 

Type species (OD): Cadulus albicomalus Dali, 1890. Recent, Ecuador, 401 fms [773 m]. 

Diagnosis. — Shell medium to large, strong, polished, white, maximum diameter in anterior 
third. Sculptured with numerous close, fine, longitudinal striae throughout. Subcircular in section, 
dorsoventrally compressed. Apex strong, with two weak, fiat lateral lobes, preapical callus prominent! 
Radula similar to that of Siphonodentalium. 

Distribution. — Recent, Pacific and Indian Ocean, absent in the Atlantic Ocean. 
Shelf-bathyal. 

Striocadulus pulchenimus (Boissevain, 1906) 

Figs 136, 139 b 

Cadulus pulcherrimus Boissevain, 1906: 74, pi. 6, figs 58-59. 

Other reference: 

Cadulus (Gadila) pulcherrimus - Habe & Kosuge, 1964: 11. 

Type material. — Lectotype (here designated) zma 3.06.104, paralectotypes zma 3.06.105. 

Type locality. — “Sihoga", stn 314, Flores Sea, 07°36' S, 117°31' E, 694 m. 

Material examined. — The type material. 
Indonesia, corindon: stn B 275, 01°54'S, 119°14'E, 530 m, 1 lv, 2 dd. 

Distribution. — Indonesia, alive in 530-694 m. 

Source. MNHN, Paris 
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Striocadulus sagei sp. nov. 

Figs 137, 139 d-e, 172 c-d 

Type material. — Holotype and 4 paratypes mnhn. 

Type locality. — Philippines, musorstom 2, stn CP 24, 13°37' N, 120°42' E, 640-647 m. 

Material examined. — Indonesia. "Snellius” II: stn 4.128, 08"18'S, 118°16'E, 700-835 m, 

1 dd. — Stn 4.130, 08°18' S, 118°19' E, 700-730 m 3 lv, 9 dd. — Stn 4.131, 08°18' S, 118°18' E, 680- 

800 m 1 lv, 2 dd (rmnh). 

Philippines. MUSORSTOM 2: stn CP 24, 13°37' N, 120°42' E, 640-647 m, 5 lv (holotype and paratypes). 

— Stn CP 25, 13°39' N, 120°43' E, 520-550 m, 3 dd. 

Fig. 137. — Distribution of Striocadulus sagei. 

Distribution. — The Philippines and Indonesia, alive in 640-800 m, shells from 550 m. 
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Description. — Shell to 43 mm long, strong, polished, 
white, maximum diameter near the oral aperture. Longitudi¬ 
nal sculpture of numerous close, fine, flat round-section 
riblets, crossed throughout by growth lines. Apex wide, 
slightly dorsoventraily compressed, with two wide lateral 

lobes. Oral aperture oblique, dorsoventraily compressed. 
Measurements: holotype L 40. W 4.5. m 3.9, w 1.6, arc 3; 

paratypes L 40, W 4.5, m 4, w 1.9, arc 3; L 43, W 4.6.1, m 
4, w 1.8, arc 3; L 39.5, W 4.8. m 4.4, w 1.5, arc 3.5; L 40.2, 
W 4.6, m 4, w 1.7, arc 4. 

Remarks. — This is the largest species in the order Gadilida. Siphonodentalium magnum 
(Boissevain, 1906) has no sculpture and its apex is circular in section with traces of four flat, irregular 
lobes. Other species of Gadilidae with longitudinal sculpture are S. striatulus (Pilsbry & Sharp, 1898) 
and S. albicomatus (Dali, 1990) from Western North America, 5. pulcherrimus, S. lubrooki (here 

described) and Sagamicadulus elegantissimus from Japan. 

Etymology. — Named for Walter Sage (amnh), who kindly reviewed linguistically my 

manuscript. 

Striocadulus ludbrooki sp. nov. 

Figs 138, 139 c 

Cadulus (Polyschides) hexaschistus - Ludbrook, 1954: 118, fig. 14. [not C. hexaschisius Boissevain, 1906] 

Type material. — Holotype and 3 paratypes bmnii 1952.3.25.342-345. 

Type locality. — Gulf of Aden, "John Murray ”, stn 176, 12°05' N, 50°38' E, 655-732 m. 

Material examined. — Northwestern Indian Ocean. "John Murray''-, stn 176, 12°05'N, 
50°38'E, 655-732 m, 2 dd (holotype and paratype). — Stn 188, 13°46'N, 47°50'E, 528 m, 2 dd 

(paratypes). 

Distribution. — Northern Indian Ocean, shells in 528-732 m. 

Description. — Shell to 20 mm, translucent, shiny, ventral observed in frontal view. Apex with two wide, flat lobes, 
side regularly curved, dorsal with a swell at first fourth, also section oval, dorsoventraily compressed. Scultpure by longi- 

Source. MNHN, Paris 
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tudinal striae, more prominent in first 3/4. Mouth oblique, Measurements: holotype L 19,5, W 3, m 2, w 1.4; paratype 
subcircular in section. L 20, W 2.8, m 2.3, w 1.2. 

Remarks. — This species is much less tapering than Striocadulus pulcherrimus and shorter and 
less sculptured than S'. sagei, the other two Indo-Pacific species of the genus. 

Etymology. — Named after Neils Ludbrook, who studied the scaphopods taken during the 
“John Murray” expedition (1933-34) in the NW Indian Ocean. 

Fig. 139. - a, Sagamicadulus elegantissiums (after Habe, 1964, pi. 5, figs 45-46), shell and apex. b, Striocadulus pulcherrimus, 
shell (16 mm), lateral and dorsal views, apex, apical and oral sections, CORINDON: stn B 275. — c. Striocadulus ludbrooki, 
holotype, shell (19.5 mm), lateral and dorsal views, apical and oral sections, apex. d, Striocadulus sagei sp. nov., 
holotype, shell (40 mm), apical section, apex, detail of sculpture, oral section. — e, Striocadulus type radula (S. sagei). 

Genus Polysch/des Pilsbry & Sharp, 1898 

Tvpe species (OD): Cadulus tetraschistus Watson, 1879. Recent, West Atlantic Ocean, "Challenger ", off Fernando de Noronha. 
stn 113a. 03°47' S. 32°24' W, 7-25 fms [13-47 m]. 

Diagnosis. — Shell small to medium, strong, smooth, white, translucent when fresh, polished 
when dead. Maximum diameter located in anterior third or in the mouth area. Apex wide, with four 
deep notches and four lobes, two laterals, one dorsal, one ventral. Preapical callus weak. 
Radula rachidian subpyramidal with wide base; lateral with two sharp cusps on inner surface, one on 

outer face; marginal short. 

Distribution. — Eocene-Recent, worldwide, littoral-bathyal. 
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Polyschides pelamide Chistikov, 1979 

Figs 140, 147 a 

Polyschides pelamide Chistikov, 1979b: 143, fig. 7. 

Type material. — zin (fide Chistikov). 

Type locality. — Gulf of Tonking, South China Sea, 56 m. 

Material examined. — Indonesia, corindon: stn B 204, 01 ”09' S. 117" 18' E. 49 m, 1 lv, 8 dd. 
Stn B 207, 00°15' S, 117°52' E, 150 m, 4 dd. — Stn B 251, 00°54' S, 119°30' E, 65 m, 4 dd. 

Philippines. musorstom 3: stn DR 140. 11°43'N, 122°34' E, 93-99 m, 71 dd. 

Fig. 140. Distribution of Polyschides pelamide. 

Distribution. — Viet-Nam, now extended to the Philippines and Indonesia, alive in 49-56 m, 

shells down to 150 m (present paper). 

Polyschides arnaudi sp. nov. 

Figs 141, 147 b, h 

Type material. — Holotype mnhn. Paratypes: 13 mnhn, 1 nmp, 1 usnm. 

Type locality. — West Indian Ocean, md 32 Reunion, stn DC 124, 20°52'S, 55°37' E, 

40 m. 

Material examined. — West Indian Ocean, md 32 Reunion: stn DC 10, 21" 13' S, 55"52' E, 
930-980 m. 1 dd. — Stn DR 47, 21°23' S, 55°37' E, 205-215 m, 1 dd. — Stn DC 56, 21°05' S, 55°12' E, 
170-225 m, 26 dd. — Stn DC 85, 2TW S, 55°15' E, 58-70 m, 7 dd. — Stn DC 86, 20°59' S, 55°15' E, 
75-90 m, 7 lv, 38 dd. — Stn DR 90, I9°45' S, 54°09' E, 65 m, 3 dd. — Stn DC 124, 20°52' S, 55°37' E, 
40 m, 13 lv, 129 dd (holotype dd, paratypes: 7 lv, 6 dd mnhn, 1 dd nmp, 1 dd usnm). — Stn DC 136, 
20°46' S, 55°36' E, 915-922 m, 9 dd. — Stn DC 176, 21°02' S, 55°11' E, 165-195 m, 1 dd. 

Source: MNHN, Paris 
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Only known from Reunion Island. Alive in 40-90 m, shells (probably washed Distribution. 

down) to 980 m. 

Description. Shell to 42 mm long, translucent, shiny, 
smooth. Maximum diameter at anterior 1/8 of shell, swollen 
at anterior aperture. Apex oval dorsoventrally, wide, with 
four lobes created by four notches. The latero-dorsal notch is 
deeper, forming a wide, flat dorsal lobe; two lobes are lateral; 
the fourth is ventral, higher and posteriorly rounded. Prea- 

pical callus prominent, lumen oval. Oral aperture circular, 
slightly oblique. 

Measurements: holotype L 7.5. W 1.2. w 0.9, apex 0.6; 
paratypes L 6.4, W 1.2, w 0.7. apex 0.5: L 7.9, W 1.3, w 1. 
apex 0.6; L 7.6, W 1.3, w 0.9, apex 0.5. 

Remarks. The shell is characterized by alternating white and translucent rings throughout. 
Polyschides arnaudi resembles the Western Atlantic P. tetrodon (Henderson, 1920), from which it 

differs in having a less fusiform shell sape. 

Etymology. Named for Dr Patrick M. Arnaud, Centre Oceanologique de Marseille. 

Other Indo-Pacific species of Polyschides cited in the literature 

Polyschides J'austus (Kuroda & Habe in Habe, 1971): 496 (Japanese text), 313 (English text), pi. 65. 

figs 18-19. Sagami Bay. Japan. 
Polyschides kaiyomaruae Okutani, 1975: pi. 3, tig. 5. N W Pacific, 29"49' N. 147'09 E to 28 48 N, 

147°09' E, 6200 m. 
Polyschides sakuraii (Kuroda & Habe in Habe. 1962): 105, pi. 47, fig. 3. Off Choshi, Chiba Prefecture. 

Honshu, Japan, 200 m. nsmt. 

Polyschides vietnamicus Chistikov, 1979b: 113, fig. 6. Tonking Bay, Viet Nam. 8 m. zin. 

Genus Dischides Jeffreys, 1867 

Type species (by monotypy): Dentalium bifissum Wood. 1842. Recent. Mediterranean and East Atlantic; Pliocene of England 

and Italy. 

Diagnosis. - Shell small to medium sized, strong, smooth, white, translucent when fresh, 
shiny when dead. Maximum diameter in anterior half of the shell or near the mouth. Apex wide, with 
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two deep lateral notches and two lobes, the ventral larger, usually with a central nodule in the inner 

wall. Preapical callus weak. 
Radula similar to that of Polyschides. 

Distribution. — Eocene-Recent, worldwide, well represented in the Indo-Pacific region, 

littoral-bathyal. 

Dischides minutus (H. Adams, 1872) 

Figs 111 n-o, 142, 147 c 

Cadulus minutus H. Adams, 1872: 10, pi. 3, fig. 9. 

Other references: 

Dentalium minutus — Sowerby, 1873: pi. 7, fig. 48. — Cooke, 1885: 273. 
Cadulus minutus - Pilsbry & Sharp, 1897: 188, pi. 26, fig. 78. - Boissevain, 1906: 67, pi. 3, fig. 49. 

Type material. — Presumably in bmnh (not located). 

Type locality. — Red Sea. 

Material examined. — Red Sea. Suez, 145 dd. — Gulf of Suez, 15 dd. Souakin, Sudan, 

3 dd. — Djeddah, 1 dd. — Aden, 65 dd (all Coll. Jousseaume, mnhn). 

Fig. 142. — Distribution of Dischides minutus. 

Distribution. — Red Sea and Gulf of Aden. Depth distribution unknown, shells probably 

washed ashore. 

Dischides dichelus (Watson, 1879) 

Figs 143, 147 e 

Siphonodentalium dichelum Watson, 1879: 521; 1886: 15, pi. 2, fig. 7. 

Other references: 

Cadulus dichelus - Pilsbry & Sharp, 1898: 145, pi. 26, fig. 73. Boissevain, 1906: 65, pi. 3, fig. 48, pi. 6, fig. 51. 
C. (Dischides) dichelus - Habf. & Kosuge, 1964: 11. 

Source: MNHN, Paris 
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Type material. Holotype bmnh 1887.2.9.65. 

Type locality. ‘‘Challenger", Levuka, Fiji, 12 fms [22 m]. 

Material examined. — The type material. 
West Indian Ocean, md 32 Reunion: stn DC 56, 21°05' S, 55° 12' E, 170-225 m, 2 lv, 254 dd. — Stn 
DC 85, 21°00' S, 55°15' E, 58-70 m, 2 dd. — Stn 90, 19°45' S, 54°09' E, 65 m, 1 dd. — Stn CP 129, 
20°51' S, 55°36' E, 290-300 m, 1 dd. 
NW Madagascar, Nosy Be Island, Plante coll., 1 lv, 2 dd (bmnh). 

Distribution. — Fiji  and Indonesia (Boissevain, 1906), now extended to Reunion Island and 
Madagascar; alive in 170-225 m and in indeterminate condition up to 22 m. 

Dischides prionotus (Watson, 1879) 

Figs 144, 147 d, i 

Siphonodentalium prionotum Watson. 1879: 522; 1886: 16, pi. 2, fig. 9. 

Other references: 

Cadulus prionotus — Pilsbry & Sharp. 1898: 146, pi. 26, fig. 74. — Boissevain, 1906: 66, pi. 3, fig. 47. 

Type material. — 3 syntypes dd bmnh 1907.10.28.147-149. 

Type locality. — “Challenger", stn 185b, 11°38'S, 143°59' E, 155 fms [283 m], off Cape 
York, N Australia. 

Material examined. — The type material. 
New Caledonia. "Vauhan” 1978-79: stn 33, 22°33'S, 166°25'E, 290-350 m. 1 dd. 
West Indian Ocean, benthedi: stn DR 08, 11°29'S, 47°18'E, 250 m, 5 lv, 4 dd. — Stn DS 10, 
11°29'S, 47° 18' E, 440 m, 1 lv, 1 dd. — Stn DS 64, 12°41'S, 44°57' E, 770-860 m, 1 lv. — Stn 
DS 72, 12°31' S, 45°02' E, 300-350 m, 1 lv, 2 dd. — Stn DS 94, 11°32' S. 47°16' E, 450 m, 1 lv. 
Stn DS 120, 11°30' S, 47°25' E, 335-390 m, 5 lv, 3 dd. 

Source: MNHN, Paris 
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MD 32 Reunion: stn DC 85, 20°59' S. 55°15' E, 58-70 m. 2 dd. — Stn DC 128, 20°51' S, 55°36' E, 

280-340 m, 1 dd. 

Distribution. — N Australia, now extended to New Caledonia, Reunion Island and NW 

Madagascar, alive in 250-450 m and shells from 70 m. 

Dischides viperidens (Melvill  & Standen, 1896) 

Figs 145, 147 f 

Cadulus viperidens Melvill  & Standen, 1896: 314, pi. 11, fig. 79. 

Type material. — Figured syntype Manchester Museum EE 3797; 6 other syntypes nmw 

(Trf.w. 1987). 

Fig. 145. - Distribution of Dischides viperidens. 

Source: MNHN, Paris 
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Type locality. — Lifu and Uvea, Loyalty Islands, New Caledonia. 

Material examined. — Loyalty Islands. Niemak, Ouvea, beach, 27 July 1978, P. Bouchet 
coll., 25 dd. 

Distribution. — Loyalty Islands, shore. 

Dischides yateensis sp. nov. 

Figs 146, 147 g 

Type material. — Holotype and paratype mnhn. 

Type locality. — New Caledonia, lagon, stn 619, 22°03' S, 166°54' E, 27-42 m. 

Material examined. — New Caledonia, lagon: stn 619, 22°03' S, 166°54' E, 27-42 m, 2 dd 

(holotype and paratype). 

Philippines. Coll. Jousseaume, 6 dd, mnhn. 

Distribution. — New Caledonia and the Philippines. Shells from the shore to 42 m. 

Description. — Shell to 13 mm long, strong, shiny, 
translucent white. Maximum diameter in anterior fifth, where 
a slight swelling originates near the mouth and rapidly curves 
towards the peristome; growth lines pronounced. Apex 
strong, wide, dorsoventrally compressed, with two lateral 
notches forming two lobes, the dorsal with a rounded edge 

and the ventral angled with a prominent central denticle. 
Preapical callus prominent, lumen circular. Mouth straight, 
oval dorsoventrally. 

Measurements: holotype L 12.4. W 2-1.9, m 1.5-1.4, apex 
0.9-0.8, arc 0.5: paratvpe L 12.1, W 2, m 1.8-1.65, apex 
0.9-0.8, arc 0.5. 

Remarks. — This species resembles Dischides prionotus, which has similar sculpture but 
different shape, and D. dichelus, which is fusiform in outline. The three species share the denticle 

situated on the ventral lobe of the apex. 

Etymology. — Named for Yate, the type locality. 
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Fig. 147. a, Polyschides pelamide, shell (11.5 mm), apical and oral sections, musorstom 3: stn DR 140. — b, Polyschides 
arnaudi sp. nov., holotype, shell (7.5 mm) lateral and dorsal views, apex and apical section. — c, Dischides minutus, shell 
(5 mm), apex, apical and oral sections, Aden (mnhn). - d, Dischides prionotus, shell (12 mm), lateral and dorsal views, 
apex and apical sections, benthedi: stn DS 120. — e, Dischides dichelus, shell (9 mm), lateral and dorsal views, apex, 
apical and oral sections, md 32 Reunion: stn DC 56. — f, Dischides viperidens, shell (6 mm), dorsal and lateral views, 
apex, apical and oral sections, Loyalty Islands (mnhn). — g, Dischides yateensis sp. nov., holotype, shell (12.4 mm), 
dorsal and lateral views, apex, apical and oral sections. — h. Polyschides type radula (/’. arnaudi). — i, Dischides type 
radula (D. prionolus). 

Source: MNHN , Paris 
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Subfamily Gadilinae Stoliczka, 1868 

Genus Cadulus Philippi, 1844 

Type species (by monotypy): Cadulus ovulum Philippi, 1844. Recent, Mediterranean Sea. 

Diagnosis. — Shell small to medium, swollen, solid, smooth, white, translucent when fresh, 
shiny when dead. Maximum diameter in center of shell. Apex simple or coronate, preapical callus 
usually prominent, lumen circular. Apical and oral sections variable, usually oval dorsoventrally or 
laterally compressed. 
Radula rachidian variable, polygonal to almost quadrangular, anterior margin generally with cusps; 
lateral with two to three primary cusps with a series of denticles between cusps; marginal short, 
slightly curved (Fig. 160 k, C. tumidosus Jeffreys, 1877). 

Distribution. — Cretaceous-Recent, worldwide, shelf-abyssal. 

Cadulus simillimus Watson, 1879 

Figs 148, 160 a 

Cadulus simillimus Watson, 1879: 526: 1886: 20, pi. 3, fig. 6. 

Other references: 

Cadulus simillimus - Boissevain, 1906: 69, pi. 3, fig. 46. 

Cadulus (Gadila) simillima - Habe & Kosuge, 1964: 11. 

Type material. — 2 syntypes dd, bmnh 1887.2.9.80-81. 

Type locality. — Australia, off Cape York, Queensland, “Challenger”, stn 185b, 11°38'S, 

143°59' E, 155 fms [283 m]. 

Material examined. — New Caledonia, biogeocal: stn KG 201, 22°40' S, 166°33' E. 595 m, 

1 dd. — Stn KG 219, 22°39' S, 166°34' E, 570 m, 2 dd. 
North Australia. Port Darwin, Coll. Denis, 2 dd (mnhn). 

Fig. 148. — Distribution of Cadulus simillimus. 
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Distribution. Northern Australia, now extended to New Caledonia, shells from 6 fms 

[11 m] (Watson, 1879) to 595 m (present paper). 

Cadulus aratus Hedley, 1899 

Figs 149, 160 b 
Cadulus aratus Hedley, 1899b: 551, fig. 60. 

Type material. — Syntypes ams C5635, 36, 38. 

Type locality. Pacific Ocean, Tuvalu, Funafuti Atoll, 66 m. 

Material examined. The type material. 
New Caledonia, lagon: stn 729, 21°194 S. 165°54' E, 42-45 m. 1 dd. 
Philippines, musorstom 2: stn DR 33, I3°32'N. 121°08' E, 130-137 m, 3 dd. 
West Indian Ocean, benthedi: stn DS 120, 1 l°30' S, 47°25' E, 335-390 m, 10 lv. 
md 32 Reunion: stn DS 178, 21°04' S. 55°10' E. 412-460 m, 2 lv. 

Distribution. — Funafuti Atoll, now extended to New Caledonia, the Philippines, Reunion 
Island and NW Madagascar, alive in 335-460 m. shells recorded as shallow as 45 m. 

Cadulus aequatorialis Jaeckel, 1932 

Figs 150, 160 c 

Cadulus aequatorialis Jaeckel, 1932: 311, textfig. 10. 

Other reference: 

Cadulus (C.) aequatorialis - Habe & Kosuge, 1964: 9. 

Type material. — Lectotype (Kilias, 1972) zmb 75372, paratype 75373. 

Type locality. — Indonesia, West Sumatra, “Valdivia", stn 191, 00°39' S, 98°52' E, 750 m. 

Source: MNHN, Paris 
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Material examined. — New Caledonia, biogeocal: stn CP 214, 22°43' S, 166°28'E, 
1590-1665 m, 1 dd. — Stn KG 221, 22°42' S, 166°24' E, 1915 m, 1 lv. 

Distribution. — Indonesia, now extended to New Caledonia, alive in 1915 m, shells from 

750 m. 

Cadulus cyathoides Jaeckel, 1932 

Figs 151, 152, 160 d 

Cadulus cyathoides Jaeckel, 1932: 308, textfig. 5. 

Other reference: 

Cadulus (C.) cyathoides - Ludbrook, 1954: 112, fig. 12. 

Type material. — Lectotype, designated by Kilias (1995), zmb 75361a. 

Type locality. — Indonesia, West Sumatra, “Valdivia”, stn 191, 00°39' S, 98°52' E, 750 m. 

Fig. 151. — Cadulus cyathoides, detail of the coronate apex 
common to all globose Cadulus. Scale line: 100 pm. 
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Material examined. — Philippines, estase 2: stn CP 2, 14°05' N, 120°02\ 2050 m, 2 dd. 
musorstom 3: stn CP 143, 11°29'N, 124°11'E, 205-214 m, 1 lv. 
West Indian Ocean, benthedi: stn 42, 13°05' S, 45°08' E, 400-520 m, 1 lv. 

Fig. 152. — Distribution of Cadulus cyathoides. 

Distribution. — Red Sea, Gulf of Aden (Ludbrook, 1954) and Indonesia, now extended to 
the Philippines, alive in 205-520 m and shells down to 2050 m (present paper). 

Cadulus chuni Jaeckel, 1932 

Figs 153, 160 e 

Cadulus chuni Jaeckel. 1932: 309, textfig. 6. 

Other reference: 

Cadulus (C.) chuni - Habe & Kosuge, 1964: 10. 

Source: MNHN, Paris 
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Type material. — Lectotype, designated by Kilias (1995), zmb 75374a. 

Type locality. — East Africa, off Somalia, “Valdivia”, stn 256, 01°49' N, 45°30' E, 1134 m. 

Material examined. — Indonesia. “Snellius”  II: stn 4.112. 08° 19' S, 118°16' E, 365 m. 20 lv, 
18 dd. 
Philippines, musorstom 3: stn CP 139, 11°53'N, 122°14'E, 240-267 m, 1 lv, 1 dd. Stn CP 143, 
11°29'N, 124°11'E, 205-214 m, 3 lv, 15 dd. 

Distribution. — East Africa, now extended to Indonesia and the Philippines, alive in 205 to 
365 m. 

Cadulus martini sp. nov. 

Figs 154, 160 f 

Type material. Holotype and 6 paratypes mnhn. 

Type locality. — New Caledonia, biogeocal, stn CP 232, 21°34' S, 166°27' E, 760-790 m. 

Material examined. - New Caledonia, biogeocal: stn CP 232, 21°34'S, 166°27' E, 760- 

790 m, 1 lv (paratype), 3 dd (holotype, 2 paratypes). 

biocal: stn CP 75, 22°19'S, 167°23'E, 825-860 m, 1 lv (paratype). Stn DW 106, 21°36'S, 
166°29' E, 625-650 m, 1 lv, 1 dd (paratypes). 
West Indian Ocean, md 32 Reunion: stn DS 149, 20°26' S, 55°40' E, 3500-3510 m, 1 dd. 

Fig. 154. — Distribution of Cadulus martini. 

Distribution. — New Caledonia and Reunion Island, living in 625-860 m and shells 

(probably washed down) down to 3500 m. 

Description. — Shell to 5 mm long, globose, shiny, white. 
Maximum diameter posterior to center of shell. Apical 
constriction shorter than oral. In lateral view, the ventral side 
shows a regular and pronounced curve to the neck. The 
dorsal side shows alternating concave and convex lines. The 

oral concave curve reaches maximum depth at 2/5 of the 
shell; the apical curve at the posterior 1/5. In frontal view, the 
posterior area from the maximum diameter is shorter and 
more curved than the anterior area which has straight sides 
tapering regularly to the mouth. Apex oval dorsoventrally. 
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with coronate structure. Preapical callus conspicuous, lumen Measurements: holotype L 5, W 1.9, m 1-0.8. apex 0.7-0.6: 
oval dorsoventrally. Mouth laterally compressed, curved on paratypes L 5.5. W 2-2, m 1-0.9, apex 0.7-0.6; L 5, W 2-1.9, 
ventral side, oblique. m 1-0.8, apex 0.7-0.6; L 5.3, W 2-1.9, m 0.9-0.8. apex 0.7-0.6. 

Remarks. — A coronate structure of the apex is common among the globose Cadulus, and can 

be noticed in the apical part of the animal (Scarabino, 1979). 

Etymology. Named for the author’s son Martin. 

Cadulus glans sp. nov. 

Figs 155, 160 g 

Type material. - Holotype and 7 paratypes mnhn. 

Type locality. - New Caledonia, Loyalty Basin, biogeocal, stn KG 227, 21°33'S, 
166°24'E, 500 m. 

Material examined. — New Caledonia, biogeocal: stn KG 219, 22°39' S, 166°34' E, 570 m, 
2 dd (paratypes). — Stn KG 227, 21°33' S, 166°24' E. 500 m. 1 dd (holotype). 
“Vauban” 1978-79: stn 40, 22°30'S, 166°24' E, 250-350 m, 5 dd (paratypes). 

Distribution. Only known from New Caledonia, shells from 250-570 m. 

Description. — Shell to 2 mm long, globose, glossy, 
translucent white. Equator posterior to the center of the shell. 
Apical constriction very short, formed by 11-12 lobes. In 
lateral view, the ventral side is straight to the center of the 
shell, then curves regularly and strongly to the apex; the 
dorsal side is sinusoidal, with the concave sector short near 
the mouth, with a long convex curve that reaches its 
maximum diameter at the posterior quarter. In frontal view 

the posterior area from the center is short and more curved 
than the anterior area, which has straight sides regularly 
tapering to the mouth. Apex oval laterally, larger than the 
mouth, with prominent coronate structure. Preapical callus 
prominent, lumen circular placed ventrally by the callus. 
Mouth circular, oblique. 

Measurements: holotype L 1.7, W 0.89, m 0.44, apex 0.47. 

Source. MNHN, Paris 
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Remarks. The coronate structure is formed by 11-12 wide lobes. The most similar species 
is Cadulus martini, from which C. glans differs in being the only species with the apex, rather than 
the lumen, larger than the mouth. 

Etymology. From the latin glans: acorn-shaped. 

Cadulus florenciae sp. nov. 

Figs 156, 160 h 

Type material. — Holotype and 3 paratypes mnhn. 

Type locality. — West Indian Ocean, md 32 Reunion, stn DS 139, 20°47'S, 55°38' E, 
1575-1600 m. 

Material examined. — West Indian Ocean, md 32 Reunion: stn DR 104, 20°49' S, 55°01' E. 
1875-1920 m, 3 dd (paratypes). — Stn DS 139. 20°47' S, 55°38' E. 1575-1600 m. 1 lv (holotype). 

Distribution. — Only known from off Reunion Island, alive in 1575-1600 m. 

Description. Shell to 2 mm long, delicate, fusiform, 
shiny, white, translucent. Maximum diameter at center of 
shell. The ventral side shows a regular curvature, less 
prominent in oral area; the dorsal side shows a slight 

Remarks. — The most similar species is 
shorter oral area and neck. 

swelling. Apex simple, oval dorsoventrally. Preapical callus 
conspicuous, lumen oval. Mouth suboval laterally compres 
sed. 

Measurements: holotype L 2, W 0.6, mouth 0.2, apex 0.2 

Cadulus aequatorialis, which differs in having .> 

Etymology. — Named for the author's daughter, Florencia. 
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Cadulus sofiae sp. nov. 

Figs 157, 160 i, 1 

Type material. — Holotype mnhn. Paratypes: 7 mnhn, 1 nmp. 

Type locality. — West Indian Ocean, md 32 Reunion, stn DS 151, 20°5T S, 56°03'E, 

3240-3300 m. 

Material examined. — New Caledonia, biocal: stn KG 03, 21°15'S, 166°39' E, 2340 m, 
2 dd. — Stn KG 71, 22°10' S, 167°33' E, 2099 m, 1 dd. Stn KG 102, 21°28' S, 166°26' E, 1810 m, 

1 dd. 
biogeocal: stn CP 243, 21°27'S, 166°26'E, 1820 m, 3 dd. — Stn CP 260, 21°00' S, 166°58' E, 
1820-1980 m, 4 dd. — Stn KG 276, 21° 13' S, 167°00' E, 2200 m, 1 dd. Stn CP 317, 20°48' S, 

166°53' E, 1620-1630 m, 2 dd. 

calsub: dive 13, 21°26' S, 166°23' E, 1600 m, 3 dd. 

West Indian Ocean, md 32 Reunion: stn DS 149, 20°26' S, 55°40' E, 3500-3510 m, 1 lv (paratype nmp). 

— Stn DS 151, 20°51' S, 56°03' E, 3240-3300 m, 4 lv (holotype and 3 paratypes). 
benthedi: stn DS 11, 12°16'S, 46°42' E, 2300-2450 m, 1 dd (paratype). — Stn CH 87, 11°44'S, 
47°35' E, 3716 m, 6 lv (2 paratypes). — Stn CH 90 11°44' S, 47°30' E, 3700 m. 1 dd (paratype). 

Fig. 157. — Distribution of Cadulus sofiae. 

Distribution. — Reunion Island, NW Madagascar and New Caledonia, alive in 3500 to 
3716 m, shells from 1600 m. 

Description. — Shell to 5 mm, globose, white, shiny, 
translucent in fresh specimens. Maximum diameter at center 
of shell. In lateral view the swell is prominent on ventral side; 
in frontal view, both sides are similar. Rapidly tapering from 
the maximum diameter to apex and mouth. Circular in 

section. Apex simple, oval dorsoventrally. Preapical callus 
conspicuous, lumen circular. Mouth laterally compressed, 
oblique. 

Mesurements: holotype L 4.5, w 2-2, d 2, m 1.9-1,7, arc 1. 

Remarks. — This species is similar in shape to Cadulus tumidosus Jeffreys, 1877, from the 
Atlantic Ocean, but less globose. 

Etymology. — Named for the author’s daughter Sofia. 

Source. MNHN, Paris 
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Cadulus labeyriei sp. nov. 

Figs 158, 160 j 

Type material. — Holotype mnhn. Paratypes: 9 mnhn, 1 usnm. 

Type locality. — Philippines, estase 2, stn DW 1, 14°05'N, 120°01'E, 2200 m. 

Material examined. — Philippines, estase 2: stn DW 1, 14°05' N, 120°01' E, 2200 m, 3 lv 
(holotype and 2 paratypes). — Stn CP 2, 14°05'N, 120°02' E, 2050 m, 8 lv (paratypes: 7 mnhn, 

1 usnm). 

Fig. 158. — Distribution of Cadulus labeyriei. 

Distribution. — Only known from the Philippines, living from 2050 to 2200 m. 

Description. — Shell to 3 mm long, delicate, globose, 
shiny, white, translucent to transparent in fresh specimens. 
Maximum diameter near center of shell, oval in section, 
prominent. In lateral view, the ventral side shows regular 
curvature, while on the dorsal side the swelling is prominent 
and shows oral and apical constrictions. In front view, the 
maximum diameter is at the center of the shell, the constric¬ 

tion through mouth and the apex begins straight, near the 
apex the slight curvature forms a short neck. Apex simple, 
oval dorsoventrally. Preapical callus conspicuous, lumen 
circular. Mouth suboval laterally compressed, oblique. 

Measurements: holotype L 2.7, W 1.2, m 0.4. apex 0.4; 
paratype L 3.1, W 1.3, m 0.4, apex 0.2. 

Remarks. — The most similar species is Cadulus valdiviae, which differs in its shorter apical 
and oral constrictions and is more swollen. 

Etymology. Named for Dr Laurent Labeyrie (cnrs, Gif), cruise leader of the estase 2 

Expedition aboard R.V. “Jean-Charcot 

Other Indo-Pacific species of Cadulus cited in the literature 

Cadulus campylus Melvill,  1906: 80, pi. 8, Fig. 32. Gulf of Oman, 285 m. Syntype bmnh 1906.10.23.76, 
and 3 syntypes nmw (fide Oliver, 1984) (not seen). 
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Cadulus euloides Melvill  & Standen, 1901: 459, pi. 24, fig. 24. Gulf of Oman. Syntype bmnh 

1901.12.9.12. 
Cadulus oval is Boissevain, 1906: 66, pi. 6, fig. 52. Madura Bay. Indonesia, "Siboga", stn 51, 69-91 m. 

2 syntypes dd zma. _ 

Cadulus platei Jaeckel, 1932: 311, fig. 9. “Valdivia", stn 109, off South Africa, 35 19 S, 20 12 E, 

126 m. Holotype zmb 75376. , 
Cadulus siberutensis Jaeckel, 1932: 309, fig. 7. Indonesia, Sumatra, '‘Valdivia", stn 191, 00'39 S, 

98°52' E, 750 m. Lectotype (Kilias. 1995) zmb 75368a. 
Cadulus singaporensis Pilsbry & Sharp. 1898: 195, pi. 36, figs 30-32. Singapore, ansp. , 

Cadulus valdiviae Jaeckel, 1932: 312, fig. 11. “Valdivia", stn 251. off Somalia, 01°41'S, 41"47 E, 

693 m. Lectotype (Kilias, 1995) zmb 75370a. 

Genus Bathycadulus gen. nov. 

Type species: Bathycadulus fabrizioi sp. nov. 

Diagnosis. — Shell medium sized for the family, smooth, shiny. Maximum diameter at the 3/5 

median zone, where sides are almost parallel, or in two swellings, one at 2/5 and the other at 4/5 of 
the total length. Oral and apical constrictions pronounced, with short anterior and posterior areas. 
Apex simple or with a series of narrow notches forming a coronate edge. Section at apex slightly 
dorsoventrally compressed with a conspicuous preapical callus. Mouth oblique, laterally compressed. 
Apical area of animal short with principal muscular ring simple or coronate, neck with conspicuous 

dermic papillae. 
Radula rachidian nearly as high as wide, anterior edge irregular, with a small cusp at the center and 
two or three denticles at eaclfside. Lateral with well sculptured head, having three major cusps, one 
located internally, the other two externally, and 4-5 denticles; sculpture of the head of laterals 
accompanied by a chain of tooth like formations located at the outer side of primary cusps. Marginal 
slightly sigmoidally depressed, with the union edge to the lateral large and a prominent lateral keel. 

Remarks. The subfamily Gadilinae includes the genera Cadulus, Gadila (radula very 
similar) and Sulcogadila Moroni & Ruggieri, 1981 (fossil from the Pleistocene of Sicily). Cadulus and 
Sulcogadila have the maximum diameter centrally located in one swelling with concave sides, and 
Gadila has the equator near the oral aperture, and usually concave dorsal and ventral sides. 
Bathycadulus has unique shell characters for the class, with sides almost parallel and even slightly 

concave at the maximum diameter. 
Two additional new species of this genus, from bathyal and abyssal depths of the Atlantic 

Ocean, will  be described elsewhere. 

Distribution. — Recent, Indian and Atlantic Oceans, abyssal. 

Bathycadulus fabrizioi sp. nov. 

Figs 159. 160 m-n 

Type material. — Holotype sam A36258. Paratypes: 1 sam A36259, 1 usnm, 11 mniin, 1 nmp. 

1 Museo Nacional de Historia Natural, Montevideo, Uruguay 14751. 

Type locality. — South Africa, “Meiring Naude”, stn SM 109. 28°4T S, 32°37' E, 1300 m. 

Material examined. New Caledonia, biogeocal: stn KG 221,22°42' S, 166"24' E, 1915 m. 

1 dd. Stn KG 222, 22°45' S, 166°25' E, 1675 m, 1 dd. 
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West Indian Ocean, md 32 Reunion: stn DS 78, 21°13'S, 55°04' E, 1175-1200 m, 1 lv, 1 dd. 
Stn DS 106, 20°48' S, 55°05' E, 1710-1730 m, 1 lv. — Stn DS 109, 20°52' S, 55°06' E, 1050-1240 m, 
12 lv (paratypes: 11 mnhn, I usnm), 1 dd (paratype nmp). — Stn DS 139, 20°47'S, 55°38' E, 
1575-1600 m, 8 lv, 2 dd. 
“Meiring Naudestn SM 109, 28°41' S, 32°37' E, 1300 m, 2 lv (holotype and 1 paratype sam), 1 dd 

(paratype Montevideo). 

Fig. 159. — Distribution of Baihycadulus fabrizioi. 

Distribution. — Southeast Africa, Reunion Island and New Caledonia, alive in 1200-1600 m, 
shells down to 1915 m. 

Description. — Shell to 7 mm long, shiny, translucent 
to porcellaneous white. Maximum diameter at 3/5 of 
shell length, sides parallel. Neck and mouth with a short 
constriction. Apex simple with irregular coronate edge; 
slightly dorsoventrally compressed in section, with a promi¬ 

nent preapical callus. Oral aperture simple, laterally compres¬ 
sed. 

Riulula as for the genus. 
Measurements: holotype L 5.2. W 1.05. w 0.8. apex 0.8. arc 

(at the equator) 0.1. 

Etymology. — Named for the author's son Fabrizio. 

Genus Gadila Gray, 1847 

Type species (OD): Dentalium gadus Montagu, 1803. Recent, type locality unknown. 

Synonym: Platyschides Henderson, 1920. Type species (OD): Cadulus grandis Verrill, 1885. Recent, NW Atlantic Ocean. 
906 fms [1703 m]. 

Diagnosis. — Shell small to medium, curved, smooth, white, translucent when fresh, shiny 
when dead. Maximum diameter in anterior third of the shell; ventral side regularly curved, dorsal side 
sigmoidal in section. Apex simple or with flat lobes, variable in number. Oral and apical section 
different. 
Radula similar to that of Cadulus (Fig. 169 h, Gadila sp.). 

Distribution. — Cretaceous-Recent, worldwide, littoral-abyssal. 
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Gadila virginalis (Boissevain, 1906) 

Figs 161, 169 a 

Cadulus virginalis Boissevain, 1906: 72, pi. 6, figs 60-64. 

Other references: 

Type material. — Lectotype (here designated) zma 3.06.096, paralectotypes zma 3.06.097- 

100. 

Type locality. — C. virginalis: Indonesia, Savu Sea, "Siboga , stn 52, 09 03 S, 119 57 E, 

959 m. 

Material examined. — The type material. 
New Caledonia, biocal: stn DW 49, 23°03' S, 167°33' E, 825-830 m, 1 dd. 
Indonesia, corindon: stn B 236, 00°07' S, 119°45' E. 1730 m, 2 dd. 
Philippines. musorstom 3: stn DR 93, 13°49'N, 120°02' E, 540 m, 1 dd. 

Fig. 161. — Distribution of Gadila virginalis. 

Distribution. — Southern Japan (?) to Indonesia, now extended to New Caledonia. Shells in 

200-3010 m (Habe & Kosuge, 1964). 

Fig. 160. a, Cadulus simillimus, shell (3 mm), lateral and dorsal views, apical and oral sections, biogeocal: stn KG 219 
— b. Cadulus aratus. shell (2 mm), apical and oral sections, musorstom 2: stn DR 33. c. Cadulus aequatorialis shell 
(4 mm), apical and oral sections, biogeocal: stn CP 214. d, Cadulus cyathoides, shell (2.5 mm), lateral and dorsal 
views, apical and oral sections, estase 2: stn CP 2. e, Cadulus chuni, shell (2.5 mm), apical and oral sections, 
musorstom 3: stn CP 143. - f, Cadulus martini sp. nov., holotype, shell (5 mm), apical and oral sections. g, Cadulus 
glans sp. nov., holotype, shell (1.7 mm), lateral and dorsal views, apical and oral sections. h, Cadulus Jlorenciae sp. 
nov., holotype, shell (2 mm), lateral and dorsal views, apical and oral sections. i, Cadulus sofiae sp. nov., holotype, 
shell (4,5 mm), lateral and dorsal views, apical and oral sections. j, Cadulus labeyirei sp. nov., holotype, shell 
(2.7 mm), lateral and dorsal views, apical and oral sections. — k-I, Cadulus type radula. — k, C. tumidosus Jeffreys, 
1877 (North Atlantic Ocean). 1, C. sofiae. — m. Bathycadulus fabrizioi sp. nov., holotype, shell (5.2 mm), apical and 
oral sections. — n, Bathycadulus type radula (B. fabrizioi). 

Source: MNHN, Paris 
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Source: MNHN, Paris 
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Remarks. — Habe (1963, 1964b, 1977) includes Gadila novilunata Kira, 1959 in the synonymy 
of virginalis, but I prefer to keep them separate pending further study. Consequently, it is uncertain 
whether the records of Cadulus virginalis from Japan refer to the present species or to G. novilu¬ 

nata. 

Gadila zonata (Boissevain, 1906) 

Figs 162, 169 b 

Cadulus zonatus Boissevain. 1906: 74. pi. 6, fig. 57, textfig. 37. 

Type material. — Lectotype (here designated) zma 3.06.102, paralectotypes zma 3.06.103. 

Type locality. — Indonesia, Banda Sea, “Siboga", stn 214, 06°30' S, 121°55' E, 2796 m. 

Material examined. — The type material. 
Philippines. musorstom 2: stn CP 18, 14°00' N, 120° 18' E, 188-195 m, 1 dd. — Stn CP 55, 13°54' N, 

119°58' E, 865 m, 1 dd. 

Distribution. — Indonesia and the Philippines, shells from 195 to 2796 m. no record of living 

specimens. 

Gadila boissevainae (Jaeckel, 1932) 

Figs 163, 169 c 

Cadulus boissevaini Jaeckel, 1932: 311, textfig. S. 

Synonym: 

Cadulus (Gadila) reesi Ludbrook, 1954: 115, fig. 20 (Syn. nov.). 

Other reference: 

Cadulus (Cadulus) boissevaini — Habe & Kosuge, 1964: 9. 

Source: MNHN, Paris 
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Type material. — C. boissevaini: lectotype, designated by Kilias (1995), zmb 75359a. 
C. reesi: holotype bmnh 1952.3.25.150. 

Type locality. C. bossevaini: East Africa, off Zanzibar, “Valdivia", stn 251, 01°41' S. 
41 °47' E, 693 m. C. reesi: Zanzibar area, “John Murray’’, stn 105B, 05°34' S, 39°14' E, 238-293 m. 

Material examined. — The type material of C. reesi. 
Northwest Indian Ocean. Gulf of Aden, “John Murray stn 176, 12°04' N, 50°38' E, 655-732 m, 3 dd. 

Stn 179b, 12°02' N, 50"40' E, 275 m, I dd. — Stn 191, 13°46' N, 47°49' E, 274 m, 7 dd (all bmnh) 

West Indian Ocean. “Meiring Naude”: stn SM 53, 26°51' S, 33°13' E. 720 m, 1 lv, 5 dd. — Stn 59, 
27° 10' S, 32°59' E, 820 m, 8 lv, 35 dd (1 lv, 1 dd mnhn). — Stn SM 69, 27°14' S, 33°12' E 680- 
700 m, 1 lv, 1 dd. Stn SM 78, 27°32' S, 32°50' E, 750 m, 9 lv, 26 dd. — Stn SM 94, 28°50' S, 
32°50' E, 750 m, 3 dd. — Stn SM 125, 30°32' S, 30°57' E, 1280 m, 1 lv, 6 dd. Stn 162, 32°55' S. 
28°31' E, 630 m, 1 dd. 

Distribution. — Western Indian Ocean from the Gulf of Aden to Natal, alive in 680-1280 m, 

shells up to 274 m. 

Remarks. — Because Maria Boissevain was a woman, the specific name is here emended to 
boissevainae (iczn. Art. 31 (a)(i)). The specimens of Cadulus reesi are all fragments, without the neck 
area. The rest of the shell corresponds to Gadila boissevainae and leads me to consider it a junior 

synonym of Jaeckefs species. 

Gadila elenae sp. nov. 

Figs 164, 169 d 

Type material. — Flolotype mnhn. Paratypes: 7 mnhn, 1 ams C201733, 1 nmnz M 268956. 

Type locality. - New Caledonia, musorstom 4, stn DW 156, 18°54'S, 163°19' E. 525 m. 
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Material examined. — New Caledonia, biocal: stn DW 08, 20°34' S, 166°54' E, 435 m, 2 dd 

(paratypes). 
musorstom 4: stn DW 156, 18°54' S, 163° 19' E, 525 m, 1 lv (holotype), 2 dd (paratypes). — Stn DW 
160. 18°42'S. 163°13'E, 668 m, 1 lv, 2 dd (paratypes: 1 mnhn, 1 ams, 1 nmnz). 

Loyalty Islands, musorstom 6: stn DW 410, 20°38' S, 167°07' E, 490 m, 2 dd (paratypes). 

Distribution. — New Caledonia, living from 525 to 668 m, shells from 435 m. 

Description. — Shell to 12 mm long, smooth, shiny, 
translucent white. Ventral side showing a regular curve, 
dorsal side sinusoidal with convex curve at first quarter and 
concave curve rising to the apex. Maximum diameter near the 
anterior quarter of the shell, suboval in section. Apex oval, 
dorsoventrally depressed with ventral and dorsal lobes, the 

former larger and with a central denticle-like structure. 
Preapical callus prominent, lumen circular. Mouth oblique, 
subcircular in section. 

Measurements: holotype L 11.5, W 2.5-2.3, m 1.35-1.20, 
apex 1-1.8; paratype L 10.1, W 2.3-2.1, m 1.3-1.2, apex 
0.9-0.85; L 8.5, W 2.3-2.2, m 1.6-1.4, apex 1.50-1.51. 

Remarks. — The apical structure is similar to that of Gadila monodonta, described below, 
which is larger and fusiform. 

Etymology. — Named for Elena Gofas-Salas (Paris, Malaga). 

Gadila doumenci sp. nov. 

Figs 165, 169 e 

Type material. — Holotype and 3 paratypes mnhn. 

Type locality. — West Indian Ocean, benthedi, stn DS 11, 12°16' S, 46°42' E, 2300-2450 m. 

Material examined. — New Caledonia, biogeocal: stn CP 260, 21°00'S, 166°58'E, 
1820-1960 m, 1 dd. 
West Indian Ocean, benthedi: stn DS 03, 12°36'S, 47°38' E, 1100-1150, 1 lv (paratype). — Stn 
DS 11, 12°16'S, 46°42'E. 2300-2450 m, 1 lv (holotype). — Stn DR 40, 12°56'S, 45° 18' E, 1300- 
1480 m. 1 lv, 1 dd (paratypes). 

Source. MNHN, Paris 
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Fig. 165. — Distribution of Gadila doumenci. 

Distribution. — New Caledonia and NW Madagascar, living from 1100 to 2450 m. 

Description. — Shell to 11 mm long, solid, shiny, 
moderately curved, white. Maximum diameter at anterior 
fifth of the shell. Apex almost as wide as mouth, simple. 
Preapical callus wide, lumen circular. Mouth slightly laterally 

compressed with the ventral side flattened, straight, simple. 
Measurements: holotype L 10.5, W 2.2-2.15, m 1.6-1.5, w 

1.1-1.06; paratypes L 9.4. W 2.05. m 1.4, w 1; L 9, W 2, m 
1.2, w 0.9. 

Etymology. — Named for Prof. Dominique Doumenc, who made possible my work as 
visiting curator in mnhn. 

Gadila desaintlaurentae sp. nov. 

Figs 166, 169 f 

Type material. — Holotype mnhn. Paratypes: 8 mnhn, 1 ams C201734, 1 usnm. 

Type locality. — Philippines, musorstom 2, stn DR 33, 13°32'N, 121°08'E, 130-137 m. 

Material examined. — New Caledonia. “Vauban” 1978-79: stn 40, 22°30'S, 166°24'E, 
250-350 m, 1 lv, 12 dd. 
Indonesia, corindon: stn B 268, 01°57' S, 119°16' E, 200 m, 2 dd. 
Philippines, musorstom 2: stn DR 33, 13°32' N, 121°08' E, 130-137 m, 3 lv (holotype and paratypes), 

15 dd (paratypes: 6 mnhn, 1 ams, 1 usnm). 

musorstom 3: stn CP 112, 14°00'N, 120°18' E, 187-199 m, 1 dd. 

Distribution. — The Philippines, Indonesia and New Caledonia, living from 137 to 
250 m. 

Description. — Shell to 6 mm long, shiny, white, with 
maximum diameter at anterior third. Ventral side regularly 
curved, dorsal side describing a convexity followed by a 
pronounced concavity that reaches the apex. Apex simple, 
circular. Preapical callus faint, lumen circular. Mouth simple, 
oblique, circular. 

Measurements: holotype L 6, W 1.1, m 0.7, w 0.4; 
paratypes L 5.8, W 1,2, m 0.7, w 0.4; L 5.5, W 1.1, m 0.7. 
w 0.4; L 6.3. W 1.2, m 0.8. w 0.4; L 5.6, W 1. m 0.7, 
w 0.4. 
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Etymology. — Named for Dr Michele de Saint-Laurent, formerly curator of Crustacea 
(mnhn), who participated in the first three musorstom expeditions to the Philippines. 

Gadila minutalis sp. nov. 

Figs 167, 169 g 

Type material. — Holotype and 8 paratypes lv, mnhn. 

Type locality. — West Indian Ocean, md32 Reunion, stn DS 151, 20°5T S, 56°03' E, 

3240-3300 m. 

Material examined. — Only known from the type material. 

Source: MNHN, Paris 
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Distribution. Only known from Reunion Island, alive in 3240-3300 m. 

Description. — Shell to 3 mm long, fragile, shiny, white, Measurements: holotype L 2.9. W 0.5, m 0.3, w 0.2. 
moderately curved. Maximum diameter at anterior quarter of 
the shell. Apex simple, circular. Preapical callus thin, lumen 
circular. Mouth simple, straight, circular. 

Etymology. — Very small (Latin). 

Gadila monodonta sp. nov. 

Figs 168, 169 i 

Type material. — Holotype and 2 paratypes mnhn. 

Type locality. — West Indian Ocean, benthedi, stn DS 10, 11°29' S, 47°18' E, 440 m. 

Material examined. — New Caledonia, calsub: dive 20, 22°53' S, 167°23' E, 580 m, 1 dd. 
West Indian Ocean, benthedi: stn DS 10, 11°29' S, 47° 18' E, 440 m, 1 lv (holotype). — Stn DS 120, 
11°30' S, 47°25' E, 335-390 m, 1 lv (paratype). — Stn DS 122, 11°32' S. 47°23' E, 615-625 m, 1 dd 
(paratype). 

Distribution. — NW Madagascar and New Caledonia, alive in 390-440 m, shells down to 

625 m. 

Description. Shell to 15 mm long, shiny, white, 
maximum diameter near the center of the shell, giving a 
generally fusiform shape. Ventral side regularly curved; curve 
of dorsal side interrupted at the maximum diameter. Apex 
oval, with ventral lobe showing a central denticle at the edge. 

Preapical callus thin, lumen suboval. Mouth simple, oblique, 
slightly dorsoventrally compressed. 

Measurements: holotype L 14.2, W 2.6-2.45, m 1.45-1.25, 
w 0.75-0.7. 

Remarks. The fusiform shape and distinctive apical feature easily characterize this new 

species. 

Etymology. From the Latin, meaning a single tooth. 
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Fig. 169. — a. Gadila virginalis, shell (16 mm), lateral and dorsal views, apical and oral sections, corindon: stn B 236. — 

b. Gadila zonata, shell (14 mm), lateral and dorsal views, apical and oral sections, musorstom 2: stn CP 18. — c, Gadila 
boissevainae, shell (7.5 mm), lateral and dorsal views, apical section, "Meiring Naude”, stn SM 59. d, Gadila elenae 
sp. nov., holotype, shell (11.5 mm), lateral and dorsal views, apical and oral sections. e, Gadila doumenci sp. nov., 
holotype, shell (10.5 mm), lateral and dorsal views, apical and oral sections. - f. Gadila desaintlaurentae sp. nov., 
holotype, shell (6 mm), lateral and dorsal views, apical and oral sections. - g, Gadila minutalis sp. nov.. holotype, shell 
(2.9 mm), dorsal and lateral views, apical and oral sections. — h, Gadila type radula (Gadila sp. nov., Caribbean Sea). 
— i, Gadila monodonia sp. nov., holotype, shell (14.2 mm), lateral and dorsal views, apex, apical and oral sections. 

Other Indo-Pacific species of Gadila cited in the literature 

Gadila abruptoinflata Boissevain, 1906: 75, pi. 66, fig. 65, textfig. 39. Indonesia, Madura, “Siboga", 

stn 5, 07°46 ‘S, 114°31' E, 330 m. Holotype zma. 

Gadila anguidens (Melvill  & Standen, 1898): 32, pi. 1, fig. 6. Off Madras, India. Holotype and 
paratype, Manchester Museum (fide Trhw, 1987). 

Gadila clavata (Gould, 1859): 166. Hong Kong, China, 11-36 m. Holotype usnm 24245. 
Gadila honotuluensis (Watson, 1879): 89. "Challenger", Reefs of Honolulu, Hawaii, 40 fms [73 m], 

Holotype bmnh 1887.2.9.70. 
Gadila opportuna (Kuroda & Habe, 1961): 105, pi. 47, fig. 2. Sagami Bay, Japan, 200 m. nsmt. 

Gadila pseudolivae (Boissevain, 1906): 73, pi. 6, fig. 67, textfig. 36. “Siboga", stn 211, 05°41'S, 
120°46'E, Banda Sea, 1158 m. Syntype zma. 

Gadila subcolubridens Ludbrook, 1954: 115, fig. 21. Gulf of Aden, “John Murray ”, stn 185, 13°48' N, 
49°16' E, 2000 m. Presumably in bmnh (not located). 

Gadila subtilis (Plate, 1908a): 360, pi. 30, fig. 48. Off Dar-es-Salaam, Tanzania, “Valdivia", stn 244, 
05°56' S, 39°0T E, 50 m. Lectotype (Kilias, 1995) zmb 61108a. 

Gadila novilunata Kira, 1955: 80, pi. 40, fig. 2. Japan, Shikoku. 

Source. MNHN, Paris 
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Family incertae sedis 

The following two genera possess confusing characters that do not allow placement in the 
present classification. Megaentalina is the only representative of the Order having a triangular section 
and a Siphonodentalium type radula. Compressidens has dorsoventrally compressed and curved shell 
as a diagnostic character in all species. Pending further data, I have decided to treat both genera 
separate from the rest. 

Genus Megaentalina Habe. 1963 

Type species (OD): M. teramachii Kuroda & Habe in Habe, 1963 [= M. mediocarinata Boissevain, 1906]. 

Diagnosis. — Shell medium to large, well arched, solid, polished, white to cream. Sculpture 
of 3 primary ribs, with one angle on dorsal side and a base at the ventral; secondary riblets present; 
rib section flat-topped to rounded; smooth; intercostal spaces, almost straight. Apex simple or with 
two flat notches, one dorsal and the other ventral. Section subtriangular at apex, less noticeable at 
mouth. 
Radula rachidian polygonal with wide base, anterior border irregular, with 5-6 prominent nodules in 
the interior face that overpass the border; laterals similar to Siphonodentalium, strong, curved, with 
short but strong cusps; marginals straight with internal side wider than the external side. 

Distribution. — Recent, East Pacific and Indian Oceans, absent in the Atlantic Ocean. 
Shelf-bathyal. 

Remarks. — Steiner (1991) places Megaentalina in the Order Dentaliida, on my advice 
(Scarabino, 1986, pers. com.). This suggestion was incorrect, since it was based on the radula of two 
animals supposedly conspecific with two shells of Megaentalina mediocarinata found in the same vial. 
Recent study of live animals has corrected this error the earlier specimens belong to a dentaliid 
species. My erroneous placement can now be corrected and we await further data for proper 

classification of this genus. 

Fig. 170. — Distribution of Megaentalina cornucopiae. 
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Megaentalina cornucopiae (Boissevain, 1906) 

Figs 170, 174 b 

Entalina cornucopiae Boissevain, 1906: 63, pi. 6, fig. 89. 

Other references: 

Megaentalina cornucopiae - Habe, 1963: 212, pi. 38, figs 31-32; 1964a: 41, pi. 2, figs 31-32; 1977: 340. Hark & Kosuge, 
1964: 9. Chistikov, 1982c: 1499. pi. 2. figs 4-6. Higo & Goto. 1993: 689. 

Type material. — Holotype zma 3.06.086. 

Type locality. Indonesia, Sumba Sea, "Siboga”, stn 52, 09°03'S, 119°57' E, 959 m. 

Material examined. — The type material. 
Philippines. estase 2: stn DR 4, 05°02' N, 125°15' E, 3250 m, 1 dd. 

Distribution. — Japan, the Philippines, Indonesia, shells from 959 to 3250 m. 

Fig. 171. - Distribution of Megaentalina mediocarinala. 

Megaentalina mediocarinala (Boissevain, 1906) 

Figs 171, 172 e-f, 174 a, c 

Entalina mediocarinala Boissevain, 1906: 63. pi. 6, figs 70-72, 87-88. 

Synonym: 

Megaentalina teramachii Kuroda & Habe in Habe. 1963: 273, pi. 38, figs 12-13. 

Other references: 

Megaentalina mediocarinala - Habe. 1964a: 42, pi. 2. figs 12-13; 1977: 340. — Habe & Kosuge, 1964: 9. Chistikov, 1982c: 
1498. - Higo & Goto, 1993: 689. 
Dentalium (Compressidens) comprimatum - Ludbrook, 1954: 106. 

Type material. — E. mediocarinala: lectotype (here designated) zma 3.06.084, paralectotypes 
zma 3.06.085. — M. teramachii: holotype, nsmt. 

Type locality. E. mediocarinala; Bali Sea, Indonesia, “Siboga”, stn 5, 07°46' S, 114°30' E, 

330 m. — M. teramachii: Tosa Bay, Shikoku, Japan, 200 m. 

Source: MNHN, Paris 
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Material examined. — The type material of E. mediocarinata. 
Indonesia, corindon: stn B 213, 00°3T N, 117°50' E, 488 m, 1 dd. 
“Snellius” II:  stn 4.130, 08° 18' S, 118° 18' S, 700-730 m, 2 lv, 3 dd. — Stn 4.131, 08° 18' S, 118°18' E, 
680-800 m, 1 dd (rmnh). 

Philippines, musorstom 2: stn CP 24, 13°37' N, 120°42' E, 640-647 m, 1 dd. — Stn CP 25, 13°39' N, 
120°43'E, 520-550 m, 4 lv, 11 dd. — Stn CP 26, 13°49'N, 120°50'E, 299-330 m, 3 dd. — 
Stn CP 40, 13°08'N, 122°40’E, 280-440 m, 1 dd. — Stn CP 46, 13°26' N, 122°17'E, 445-520 m, 
1 lv. — Stn CP 78, 13°49' N, 120°28' E, 441-550 m, 3 lv, 3 dd. 
musorstom 3: stn CP 123, 12°10' N, 121°45' E, 700-702 m, 1 dd. — Stn CP 128, 11°50' N, 12P42' E, 
815-821 m, 1 dd. 

West Indian Ocean. Zanzibar area, "John Murray"-, st 105B, 05°24'S, 39°14'E, 238-293 m, 1 dd 
[Dentalium (Compressidens) comprimatum] (bmnh). 

Northern Indian Ocean, safari 2: stn CP 06, 08° 11' N, 79°03' E, 1035 m, 1 lv. 

Distribution. — Japan, the Philippines, now extended to Indonesia and off Sri Lanka and 
Zanzibar, living depth range 441-1035 m, shells from 300 m. 

Fig. 172. - Radulae. a. Spadenialina lubiformis, general view, note at upper left an internal face view of a lateral teeth, 
to be compared with Entalinopsis and Pertusiconcha radulae (Figs 115 d and g respectively). — b, same specimen, 
rachidians. c, Striocadulus sagei, margin of the head of a lateral tooth. - d, same specimen, general view, 
e, Megaentalina mediocarinata, internal face of lateral tooth. — f, Megaentalina mediocarinata, external view of lateral 
and rachidians. — g, Solenoxiphus striatulus, internal view of lateral tooth. Scale lines: 100 pm (a, d-0, 10 pm (b. c), 

20 pm (0- 
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Genus Compressidens Pilsbry & Sharp, 1897 

Type species (OD): Dentalium pressum Pilsbry & Sharp, 1897. Recent, North of Culebra Island, West Indies, 390 fms 
[714 m]. 

Diagnosis. — Shell small to medium, well curved, solid, translucent, opaque or polished. 
Section oval, strongly compressed dorsoventrally. Sculpture variable, with longitudinal riblets, 
undulations or fine, close encircling wrinkles; growth lines conspicuous. Apex simple or truncate, 
preapical callus usually wide, lumen circular. 
Radula rachidian high, with cusped anterior marging; lateral high, with very sharp-pointed cusps; 
marginal short, sinusoidal (Fig. 174 e, C. ophiodon Dali, 1881). 

Distribution. — Miocene-Recent, worldwide, shelf-bathyal. 

Compressidens infimus sp. nov. 

Figs 173, 174 d 

Type material. — Holotype and 8 paratypes lv, mnhn. 

Type locality. — West Indian Ocean, md 32 Reunion, stn DS 109, 20°52' S, 55°06' E, 
1050-1240 m. 

Material examined. — Only known from the type material. 

Distribution. — Reunion Island, alive in 1050-1240 m. 

Description. — Shell to 5 mm long, fragile, well curved. 
Sculture of close, fine, encircling wrinkles throughout. Apex 
subcircular, dorsoventally depressed. Preapical callus thin, 

lumen circular. Mouth thin, slightly dorsoventrally depres¬ 
sed, especially on ventral side. 

Measurements: holotype L 4, W 0.5-0.45, w 0.1, arc 0.22. 

Source: MNHN, Paris 
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Remarks. — Compared with Compressidens platyceras, a shallow water species from Eastern 
Australia, C. infimus is smaller and less compressed. C. comprimatum (Plate, 1908a) from Zanzibar 
Channel, has longitudinal striation. 

Etymology. — From the Latin meaning very little. 

Fig. 174. — a, Megaemalina mediocarinata, shell (34 mm), lateral and dorsal views, apex and apical sections (usnm). - 
b, Megaemalina cornucopiae, shell (22 mm), lateral and dorsal views, apical and oral sections, section of sculpture, 
estase 2: stn DR 4. — c, Megaemalina type radula (M. mediocarinata); see also Fig. 172 e. — d, Compressidens infimus 
sp. nov., holotype, shell (4 mm), lateral and dorsal views, apical and oral sections, detail of sculpture. — 
e, Compressidens type radula (C. ophiodon Dali, 1881, Northern Brazil). 
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Other Indo-Pacific species of Compressidens cited in the literature 

Compressidens comprimatum (Plate, 1908a): 349, pi. 30, figs 26-34. Zanzibar Channel, Valdivia , 
stn 245. 05°28' S, 39°19' E, 463 m. Lectotype (Kilias, 1995) zmb 61101a. 

Compressidens kikuchii (Kuroda & Habe, 1952): 9, pi. 1, figs 3-4. Toyama Bay. Honshu. Japan. 

NSMT. 

Compressidens platyceras (Sharp & Pilsbry in Pilsbry & Sharp, 1897): 126. pi. 22, figs 58-60. East 
Australia, Salamander Bay, Port Stephens, New South Wales, 4-8 fms [7-15 m], Syntypes ansp 

35565 and ams 55085, 11721. 

GENERAL DISCUSSION 

The total number of scaphopod species present in discrete geographical subregions of the 
Indo-Pacific is presented in Table 2. Estimated figures are based on bibliographic sources cited in this 
paper, as well as actual examination of material. It is likely that data in this Table will  become 
obsolete as new regional revisions, such as the scaphopod part of the ongoing Fauna of Australia by 
Healy & Lamprell, are published. With 73 species currently recorded from there. New Caledonia 
is now the area with the highest documented scaphopod diversity in the Indo-Pacific. Undoubtedly, 
differences among different"regions reflect intensity in sampling effort, as well as genuine differences 
in global faunal diversity. Thanks to the series of musorstom expeditions in the New Caledonia area, 
the"collecting effort in that part of the SW Pacific has been considerably higher than in any other part 
of the Indo-Pacific of similar size. The total of 73 New Caledonian species represents 53% of the total 
number of scaphopod species recorded in the present paper, and 31% of the total Indo-West Pacific 
fauna (237 species). This proportion is particularly remarkable in view of the small size (less than 2 
million km2) of the New Caledonia Exclusive Economic Zone compared to the total extent of the 

Indo-Pacific region (over 150 million km2). 

Table 2. Estimated number of scaphopod species in selected regions 

Region Total Dentaliida Gadilida 

Japan 50 30 20 

Indonesia 65 41 24 

Philippines 50 39 11 

Indian Ocean 62 33 29 

China Seas 26 22 4 

N and E Australia 22 17 5 

South Africa 15 10 5 

New Zealand 12 5 7 

Hawaii 5 3 2 

New Caledonia 73 43 30 

Source: MNHN, Paris 
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BATHYMETRIC DISTRIBUTION 

Sampling effort in New Caledonia has been rather even between 0 and 2000 m. The fauna 
deeper than 2000 m is less adequately surveyed, and there are no samples from deeper than 3750 m. 
Figure 175 illustrates the number of species found at discrete depth intervals in New Caledonia: 
0-100, 100-300, 300-500, 500-800, 800-1200, 1200-2000, 2000-3000 and 3000-4000 m. Because a 
species may have different bathymetric ranges at different latitudes and/or in different hydrological 
regimes, only depth data for New Caledonia have been considered. Of the 73 species recorded, 48 
have been collected alive. For the remaining 25 species, bathymetric ranges are based on empty shells 
since they apparently depict patterns that are both coherent and consistent with what is known of the 
depth range of the same species elsewhere in the Indo-Pacific. 

FIG. 175. - Bathymetric distribution of the scaphopod fauna of New Caledonia. Open square: Dentaliida; black square: 
Gadilida. 

The diversity of both Dentaliida and Gadilida increases from 0 to 500 m. is maximal in the 
500-800 m depth interval, and decreases abruptly in the 800-1200 m interval. Deeper than 1200 m, 
the number of Dentaliida continues to decrease, whereas Gadilida show a second, minor peak in 
1200-2000 m. In Dentaliida, Fissidentalium is most diverse in the deep sea (mostly bathyal and 
abyssal), other genera being equally represented at all depths. The second peak of the Gadilida is 
mostly formed by representatives of Entalinomorpha and Siphonodentalium. Similar patterns have 
been noted in the Atlantic Ocean (Scarabino, 1979, 1986a-b, and unpublished observations) and 
point to distinct radiation patterns of Dentaliida and Gadilida in the deep-sea. 
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