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ABSTRACT

Thirty species (27 new) of Calliostomatidae are recorded from the study region, all but two of which are new records.
An additional new species 15 based on material from northern New Zealand. They are referred to Fawor Iredale, 1924,
Benthastelena Iredale, 1936, Ampulioirochus Monterosato, 1890 (as subgenera of Calliostoma Swainson, 18400, Bathyfauror
gen. nov., Daelyfastele gen. nov., Laetifauror Iredale, 1929, Selasiele gen. nov., Fautrix gen. nov., and Thysanodonia Marshall,
1958, A new tribe, Fautricini, is introduced for species with a radula that is evidently the most primitive (plessomaorphic) in
the family, and Fautricing either represents the common hasal stock or an early offshoot from it. Calliostomatidee is treated
A% a |';]n|_ii_l|- within Trochoiden rather than a subfamily of Trochidac as has been traditional. Three calliostomatid ._FI.'-I'ILIS gl‘-.:l-1ll;')
taxa are newly synonyvmised: Tristichorrochues Tkebe, 1942 (= Benthastelena Iredale, 1936), Salsiporens Iredabe, 1924 (= Astele
Swainsen, 18400, Spicater Cotton & Godfrey. 1935 (= Laefifantor Iredale, 1929). Criteria used for laxonomse discrimination,
evolutionary history, and some }.ilnpmgra_lj ical observations are discussed. All callicstomatid genus group taxa and Laxa
removed (some newly) from the family are listed in appendices. A lectotype is designated for Zizyphitaus seobinaius A. Adams,
1563

RESUME

Les Callisstomatidae (Gastropoda: Trochoidea) de Nouvelle-Calédonie, des fles Loyautie et du Nord de |2 Ride de Lord
Howe,

Trente espéoes (dont 27 espéces nouvelles) de Calliostomatidae sont recensees dans la region consideree, el toules sauf
deux représentent des signalisations péographiques nouvelles. Une autre espéce nouvelle est decrite i partir de mateniel du Nord
de la Mouvelle-Zélande, Les esploes soni classées dans les genres Foudor Iredale, 1924, Benthastelens Iredale, 1936,
Ampullotrochus Monterosato, 15390 (traitgs comme sous-genres de Calliosiomar Swainson. 1840), Bathyfuior gen. nov..
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352 BRUCE MARSHALL

Daciylastele gen. nov., Lactifintor Iredale, 1929, Selastele gen. nov.. Fmurix gen. nov., et Thysmodonra Marshall, 19588, La
nouvelle tribu Fautricini, creee pour les taxons dont la radula est apparemment la plus primative (pléstomaorphe), represente
le stock ancestral de [a famille ou une branche ancienne de celwi-cs, Calbostomatedae ¢80 trate comme une famille de
Trochowdea, el non simplement comme une sous-famille de Trochidee comme il est habatuel de le faire. Trois moms du
groups-genre sonl mis en synonymie: Tristichorrackics Tkebe, 1942 (= Rerthasrelene Iredale, 1936), Salipatens lredale, 1924
(= Astele Swainson, 1340) et Spicator Cotten & Godfrey, 1935 (= Laetifautor lredale, 1929), Les caracléres utilises pour la
systématiquee t I'histoire évolutive de la famille sont discutes, de meme que diverses observations de biogeographie. Une liste
compléte des taxons du groupe-genre apparienant 4 la famille Calliostomatidae, ainsi qu'une liste de ceux qui en ont é1é exclus
{certaing pour by premuére fog dans ce travail), hgoeent en appendice. Un lectotype de Zizyphinus seobirfus A, Adaoms, 1863
esi choisa,

INTRODUCTION

Dwuring the last few decades French oceanographic expeditions have sampled benthic biota at
over 600 dredge and trawl stations off New Caledonia, the Lovalty Islands and on the Lord Howe
Seamount Chain (Ricuer pE ForGes, 1990). The resulting material (MxHN) is by far the richest and
most comprehensive collection of benthic tropical biota ever assembled from the Indo-Pacific,
particularly from depths greater than 100 metres on rugged substrata. The molluscan material
includes many hundreds of undescribed species and great numbers of new distrnibutional records.
These collections dramatically reveal how little i1s actually known of the biotas occurring on
seamounts and off tropical islands in general, especially in the western Pacific, and they probably
afford a mere hint of the species richness in this huge region. Through the generosity of Dr Philippe
Bouchet (MxH®), I am privileged to be able to describe the rich calliostomatid material from these
collections.

Calliostomatids are trochiform gastropods that range from about 8-100 mm in shell height.
They are exclusively marine and occur in all oceans from the intertidal zone to about 3,000 metres
depth, tymically on rocky substrata. Related to trochids they are characterised by a distinctive
protoeconch sculpture and radular morphology, The group is richly speciated with more than 250
valid Recent species, including those named herein. About 300 fossil taxa have been named. While
many of the fossils are doubtfully or categorically not calliostomatids or are synonyms, | have
personally examined about 70 undescribed Tertiary species (mainly from Australia and New Zealand)
as well as a similar number of undescribed Recent species. Whereas some species are commonly found
associated with algae, gut contents and field observations reveal that all are carnivores when adult,
feeding mostly upon Cnidaria and, to a lesser extent, sponges or carion.

ABBREVIATIONS AND TEXT CONVENTIONS

Repositories
AMS : Australian Museum, Sydney
BMNH : The Natural History Museum, London
LACM : County Museum of Natural History, Los Angeles
MNHN  : Muséum national d’Histoire naturelle, Paris
NMNZ : Museum of New Zealand, Wellington
NMP : Natal Museum, Pietermaritzburg
MNEMT : National Science Museum, Tokvo
NZGS : Institute of Geological and Nuclear Sciences, Lower Hutt
NEOI : National Institute of Water and Atmospheric Sciences, Wellington

USNM : National Museum of Natural History, Washington DC
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CALLIOSTOMATIDALE FROM MNEW CALEDOMIA 333

Cpher abbreviarions

D . Diameter

H : Height

P : Primary spiral (Fig. 1)

5 : Secondary spiral (Fig. 1)

™ : Teleoconch whorls (number)

dd : no live-taken specimens present in sample
lv . live-taken specimens present in sample
spm : specimen, condition unknown

oD : Onginal designation

s : Subsequent designation,

Fia. 1. — Key to standard calliostomatid spiral cord numbers on two whorls of Collicstame | Marea) osbornel Powell, 1926
{off Cape Mana van Diemen, New Zealand, 38-43 m, vz M74665, = 7), P = pnmary spiral cord, 8 = secondary

spiral cord.

Height precedes diameter in all given dimensions. All shell measurements were taken on the
longitudinal axis or at right angles to it. Unless specified, all material is in Muséum National

d'Histoire Naturelle, Pans.

SYSTEMATIC ACCOUNT

Subclass rrosoprAaNCHIA Milne Edwards, 1848
Order VETIGASTROPODA Salvini-Plawen, 1980
Superfamily TROCHOIDEA Ralinesque, 1815
Family cavLpLiosTOMATIDAE THIELE, 1924
DiaGrosIs, — Shell trochiform or turbiniform, £-100 mm high, umbilicate or anomphalous,
internally nacreous. Protoconch sculptured with network of threads that enclose roughly hexagonal

spaces. First teleoconch whorl convex, subsequent whorls flat to convex or angulate; sculpture rarely
absent, usually consisting of nodular spiral cords that multiply by intercalation (rarelv by fission) and
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axial riblets, the axials generally restricted to earliest whorls, though in some species persistent
throughout. Operculum chitinous, thin, multispiral. Radwla (adult) with the formula = + 1-17 +
| + 17-1 + oo, tooth morphology very diverse (see subfamily diagnoses); lateral teeth added
incrementally by intercalation in the central field in Calliostomatinae, and by morphological
transformation of marginal teeth in Fautricini. Jaw plates large, buccal musculature very strong.
Cephalic tentacles elongate, tapered. papillate, well developed eyes on swellings at their outer bases
in all species examined. Snout up papillate, ventral lip split and rolled to form an incomplete tube
(pseudoproboscis), dorsal lip with a cuticularised lining that extends into buceal cavity. Epipodium
well developed with prominent neck lobes. Cephalic lappets large, small or absent. Up to five
prominent epipedial tentacles on each side, side of foot papillate. Sexes separate. (See FRETTER &
GrataMm, 1962, 1977 for more detailed anatomical data).

REMARKS. — [Interpretation of the relationships between calliostomatid species and thus
resolution of actual or potential phylogenetic radiations within the family has proved to be extremely
and unusually difficult. This is due primarily to the fact that radular morphology and external
anatomy are in general highly conservative within the major groups. Many groups of species that
seem o represent independent phylogenetic radiations on the basis of distinctive combinations of
shell characters, cannot be neatly defined as genera or subgenera because, considered ogether with
other species, there is a bewildering mosaic of intermediate character states. Shell shape and sculpture,
though diverse, are generally vanations on a very limited theme, and it is clear that many of the most
pronounced differences are merely the result of accelerated or retarded development, often in
apparently closely related species. In most calliostomatids (i.e. most Calliostomatinae), the first few
teleoconch wherls are convex and sculptured with four strong primary spiral cords (P1-P4, see Fig. 1), P4
being peripheral and more or less covered by succeeding whorls. On the first whorl P1-P4 or P2-P4
typically commence simultaneously, and Pl is usuvally either weaker than P2 and P3 when
commencing simultaneously, or it appears later. With subsequent growth the whorls typically become
flatter-sided, P1-P3 remain similar, or Pl becomes larger than P2 and P3, and spiral cords are
multiplied by intercalation of secondaries and sometimes tertiaries. In some species P2 and P3 become
relatively stronger afier the first whorl and may remain relatvely strong throughout, any secondary
spirals that intercalate between them typically remaining substantially weaker than the primaries
(compare Figs 49 and 55). While there are exceptions, particularly large spiral cords tend to occur
in species with convex whorls and in which P1 either is relatively weak throughout, appears very late,
or entirely fails to develop. Adults of these species resemble their own juvenile stages to some extent,
and it seems that they are paedomorphic, with retarded somatic development. Polarity for these
character states, however, cannot be resolved without knowledge of the fossil record. Calliostomatids
that are considered to have “juvenilized” adult shell morphology include species of Laerifautor,
Coralastele, Otkaia, Omphalotukaia, and some species of Benthastelena. Since phylogenetic groups
{e.g. genera) within the family naturally comprise species in which character states are accelerated or
retarded to varying degrees, conspicuous differences in shell morphology such as whorl convexity
alone may not necessarily be suitable for discrimination at generic or subgeneric level.

Major interspecific differences in radular morphology include the shape of the central tooth,
the number and shape of the lateral teeth, and features of the marginal teeth, especially the innermost
pair. As recently demonstrated by Waren (1990), calliostomatid radulae undergo pronounced
changes with increasing shell size/age. which include a progressive change in shape and increase in
number of lateral teeth (by intercalation) and a change in shape of the innermost pair of marginal
teeth. As with the shell, differences in the radula, particularly the number of lateral teeth, cannot be
utilised for genus group discrimination in isolation, since development of this organ structure is
obviously accelerated or retarded to varying degrees in related species.

When viewed on a worldwide basis, 2 number of more or less nebulous natural iphylogenetic)
groups are recognisable, though most of them have proved to be unusually difficult 1o quantify or
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CALLIOSTOMATIDAE FROM NEW CALEDONIA 385

to define objectively with traditional methods. particularly with due consideration to heterochrony.
Molecular cladistic techniques would seem to be a promising source of data for resolution of the
phylogenetic structure of this family, and indeed for the whole of the Trochoidea.

Included genera and subgenera are listed in Appendix 1. For genus group taxa removed from
the family see Appendix 2.

PROTOCONCH. The calhostomanud protoconch 15 highly distinctive in having a sculptural
network of crisp threads that enclose more or less hexagonal spaces, and in having a thickened
apertural nm. Thread thickness, enclosed space size. overall protoconch size, and degree of exsertion
(tilting) are interspecifically variable and intraspecifically highly stable. The shape of the tip of the
apical fold may be rounded or tightly pinched, an obese protoconch evidently reflecting a large volk
supply. Baxper (1982) has shown that the surface sculpture is secreted afier deformation (folding) of
the protoconch, presumably via solute transmission through the semipermeable outer shell laver at
an early stage of mineralisation. The fully mineralised shell 15 almost perfectly ilaterally symmetrical,
and so far no species have been noted in which the tip of the apical fold bulges abapically as in some
trochids (HADFIELD & STRATHMANN, 1990), Incidentally. these latter authors misinterpreted trochids
with abapically bulging protoconch tips as having “heterostrophic™ shells. This 15 incorrect, because
the archaeogasiropod protoconch s asymmetncally (in this case) or symmetrically folded about an
axis, and there is no accretionary shell growth.

Teceoconei . All known calliostomatines exhibit a pronounced growth scar on the first
quarter teleoconch whorl, the position of which i1s interspecifically variable though intraspecifically
rather stable (Figs 2-3). Sculpture before the scar compnises 4-6 fine, erisp, similar spiral threads, and
usually 1, 2 or more varices. Sculpture immediately afier the scar is usually discordant (Fig. 2).
though a few species exhibit a rather fluid transition to succeeding teleoconch sculpture, usually
accompanied by a sudden increase in the strength of the spiral sculpture (Fig. 3). From descriptions
of calliostomatids reared in aquana (LEpour, 1936; HoLyoar, 1988; Rasmon, 1990; K. BANDEL pers.
comm.), teleoconch aceretion commences immediately or soon after formation of the terminal varix
of the protoconch (here interpreted as the point of settlement). During the penod of imitial teleoconch
formation the voung evidently subsists on residual yolk, the resorbed velum, and perhaps dissolved
organic matter, probably increasingly supplemented by detritus ingested from the substratum. It
seems clear that the postlarval scar represents a growth pause or a crisis period and 1 suggest that
it may denote the transition to exclusive detritivory (later transitional to carmivory). It may actually
mark the transition to carnivory, at least in some species, though the radula may be insufficient 1o
deal with Cnidaria or sponges at such an early stage of development. This interpretation is al variance
with that of Hickman (1992: fig. 5G) who identified the terminal protoconch varix and the varix
following it as denoting the times of hatching and settlement respectively. Note that the postlarval
scar in the species illustrated by Hickmax is situated immediately on the adapertural side of the vanx
following that denoted as time of “settlement”.

Teceoconcn 1. — With the exception of a few more or less smooth species, the majority of
calliostomatids are sculptured with prominent (usually nodular) spiral cords and axial costae, the
latter generally confined to the early spire whorls. There are usually four primary spiral cords (P1-P4.
Fig. 1) on the early spire whorls, to which others are added by intercalation (rarely fission) of
secondary spirals (S1-53) and sometimes one or more tertiary spirals that may enlarge to resemble
the primaries or secondaries. The number, spacing, relative size, rate of enlargement, position, point
of origin, and cross-sectional shape of spiral cords are primary criteria for discrimination of species
group taxa. Sculpture tends to be intraspecifically highly stable on the early spire whorls, and
increasingly variable on later whorls, due primarily to intercalation of varying numbers of tertiary
spirals at varying positions with varying rates of enlargement. Accordingly, for descriptions and
discrimination of taxa, careful attention must be paid to the origin and development of individual
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elements of the spiral sculpture by tracing them from the beginning of the teleoconch — mere
counting of the number of spiral cords on particular whorls 15 virtually useless. Unequivocal
objectivity can only be achieved through ngorous application of the excellent spiral designation
system initiated by Ikese (1942), which i1s reproduced here for convenmience (Fig. 1).

Sculptural features combine to produce an infinite variety of distinctive, intraspecifically stable
gross shell facies, particularly on the early teleoconch. Natural (phylogenetic) groups segregated on
the basis of highly distinctive radular morphology (e.g. Astele. Laetifauror, Fauwrrix gen. nov. and
Thysanodonta) tend also to have disinctive early teleoconch facies. MNevertheless, even highly
distinctive shell facies are tvprcally impossible 1o quantify and very difficult 1o descnibe objectively
{especially with verbal economy), so illustrations (SEM) are an integral component of my genus
group diagnoses.

Rapuia. As recently shown by Warin (1990), the calliostomatine radula is distinctive
among trochoideans in that the innermost pair of marginals become greatly enlarged at an extremely
early stage of ontogenesis, after which the central and lateral teeth arise by intercalation in the central
field. In other trochoideans (and apparently in the new calliostomatid tribe Fautricini — see below)
the lateral teeth arise through progressive in-column morphological transformation of marginal teeth,
and any additional laterals are added pair by pair through transformation of successive columns of
marginals. For comparative purposes, therefore, it is clearly essential to compare radulae from
individuals at equivalent stages of development, ideally maturity since related species will naturally
differ in rates of somatic development.

Calliostomatine radular morphology is on the whole exceedingly conservative, and species
with highly divergent shell morphologies commonly have fundamentally similar radulae. Nevertheless
there is interspecific variation and intraspecific stability in the relative size, shape, and number of
teeth and cusps in adult radulae. The overall shape of the central and lateral teeth and the sizes of
their basal plates cannot be determined from standard SEM views of artificially protracted radulae
because these teeth are longer than broad, crowded. strongly curved and typically flexible. Tooth
outline can be accurately determined only by fMattening excised individual teeth, while the relative
sizes of the basal plates are best determined by light microscopy of stained preparations using
substage lighting. While experimental wse of these techniques on various species revealed many
taxonomically significant features, they are omitted from the present study not only because of time
constraints, but also because shell and gross radular characters are considered to be adequate for
discnmination of species and most supraspecific groups. Most natural (phylogenetic) groups that can
be discriminated on shell morphology tend also to have characteristic numbers of lateral teeth, for
example species of Lacetifautor have only one pair of laterals, while the type species of Fenustatrochus
has as many as 17 pairs per transverse row. The majority of calliostomatines have 3-9 pairs of laterals
at maturity and interspecific vanation by 1 or 2 pairs is common within groups of closely related
species. The low number of lateral teeth in Laetifautor species and the exceptionally small size of the
lateral and eentral teeth with respect to the innermost marginals strongly suggests that development
of the radula is retarded (Figs 136-137). Unlike juvenile calliostomatids (WarEN, 1990: fig. 6B), teeth
in the central field in Laerifiuror are slender with serrated edges, which suggests that the condition
15 the result of a paedemorphic process rather than a primary one. By contrast, the adult radula in
species of Selastele gen. nov, (Figs 138-139) have exceptionally high numbers of lateral teeth relative
to body size, vet few marginal teeth (as in juveniles), while all of the teeth are weakly solidified and
semigelatinous. The number of marginal teeth has evidently been reduced by a paedomorphic process
that has differentially failed to retard multiplication of the lateral teeth during ontogenesis. For
Selastele the large number of lateral teeth and dissimilarity between young and adult teleoconch
suggests that small size is the result of dwarfism rather than a paedomorphic process.

_ Digr anp reEpivG sopg. — Although shallow water calliostomatines are frequently observed in
association with algae, careful field observations and examination of gut contents reveals that all are
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obligate carnivores (MarsHaLL, 1988; FErrO & CRETELLA, 1993). The majority of species feed on
Cnidaria (commonly hydroids), and a few feed exclusively on sponges. From examination of many
radulae from about 10§ species of calliostomatids from throughout the world belonging to a variety
of genera and subgenera, the only teeth that exhibit any significant degree of wear are the enlarged
innermost pair of marginals. Evidently, therefore, all of the other teeth are involved primarily in food
retention and clasping for transportation into the mouth.

When an excised calliostomatine radula is stretched apart and bent as if it were being pulled
around the tip of the odontophore, the innermost pair of marginal teeth stand vertically and rigid
with their laterally compressed vertical cutting areas aligned on the longitudinal axis. Thus the
columns of innermost marginals function like a pair of chainsaws as the radula 15 worked back and
forth around the odontophore tip by the massively developed buccal muscles. The tips of the (flexible)
immediately adjacent laterals are commonly observed to be cleanly broken or entirely missing at the
anterior end of the radula, and this damage is clearly incurred through accidental emplacement
between the slashing innermost marginals and the prey/substratum. Several species are known in
which the “cutting” areas are naturally absent from the outermost 1-3 pairs of laterals throughout
the entire adult radula. It is possible that these “cutting’” areas are progressively reduced during
ontogenesis or they may simply never develop (juvenile radulae not seen).

In the new tribe Fautricini (see below), all of the innermost 9 pairs of marginal tecth are
greatly enlarged and strengthened during ontogenesis, and clearly all of them are directly involved in
food preparation (Figs 144-145). Marsuact (1988) hypothesised that the bizarre radula in
Thysanodontinae (Figs 148-149) may be somehow involved in suctorial feeding.

Subfamily CALLIOSTOMATINAE Thiele, 1924

Diacnosis. — Shell as for Calliostomatidae. Radula with the formula oo + 1-17 + 1 + 17-1
+ o0, Central and lateral teeth typically thin or very thin in section, with angulate, finely serrate tips.
Innermost pair of marginal teeth typically shorter and stouter than other marginals, and modified to
some degree. Outer marginals slender with narrow, finely serrate tips: outermost few marginals
usually with blunt, cuspless tips and often fused.

Included genera and subgenera: see appendix 1.

Genus Carrrosrosma Swainson, 1840

Callipstoma Swainson, 1840 218, 351, Type species (SD by HERRMannsen, 1846: 154); Trockus conmlus Linnaeus, 1755 Recent,
porth eastern Atlantic and Mediterrancan.

S¥MOnYVmS:

Aiziphinus Gray, 1540 131 = Alamren anafum, ; ! L . .

Covinals Mardo, 1841: 244, Type species (OD): Trochus comufus Linnacus, 17538 (not Comus Leske, 1?-?- mok Fitdnger, 1333).

Ziziphimus Gray, 1842; 57. Type species (SD by Gray 1847: 145 and by taatonomyk: “Trochus siziphinus™ = Trochus zizyphius
Linnaews, 1755; Recent. north eastern Atlantic and Mediferrancan.

Zizyphings Gray, 1347: 237 Incorrect subsequent :».pu:IJmJ:E of Ziziphimus Gray, 1842,

Callistona Callistormes Herrmannsen, 1846: 154, 18532 22, Unnecessary emendations of Calliosiome Swainson.

Jacinthins Monterosato, 1889 79, Type species (SD by Copven & Turser, 1960; 11} Trochus comlis Linnaeus. 1758,

REMARKES. — Swamnson (1840; 218) first introduced Calfiostoma as a subgenus of Trochus
Linnacus, 1758 with the entry **... forming our subgenus Calliostoma ... Trochus =iz vphinus of IIIrj[ish
writers will give a very good idea of these shells ... This does not constitute original designation of
a type species (ICZN Art. 67c). Contrary 1o the opinion of some authors (e.g. CLENCH & TURNER,
1960: ABROTT, 1974), T. zizyphinus is not type species by monotypy either (Art. 63d), since SWAINSON
(1840: 351) included eight taxa in the formal diagnosis of Calliostoma, including T. zizyphinus and T
conulus (as zizyphing and comda). Since no type species was designated, the type species is T. comulus
through subsequent designation by HERRMANNSEN (1846: 154) (Art. 6%a).
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At its earliest introduction by Gray (1840: 151), Ziziphinus appears in a list without associated
species, description or comment and 15 thus a nemen nudwm (IREDALE, 1913). At the second
introduction the name 15 again without associated species, Gray (1842 57) stating (under Thalosia)
“in Ziziphinus, Cantharidus, and Thaforia the mouth is oblong and simple and the axis is covered by
the inner lip; the former is top-shaped, the Cantharidi are ovate and green within™. The first use of
Aizyphinus (note spelling) in connection with nominate species was by Gray (1843: 237) who included
four Mew Zealand species and two mislocalised North American species. Gray (1847 145)
subsequently designated the European species T. ziziphinus (i.e. Trochus zizvphinus Linnaeus, 1758)
as type species of Ziziphinus Gray, 1840, while REHDER (1937: 115) selected the North American
species Trochus canaliculatus “Martyn” Lightfoot as wvpe species of Zizyphines Gray. 1843, On the
face of it, therefore, Ziziphinus and Zizyphimis would seem to be distinct genus group taxa with
separale type species, and they were so interpreted by Keex (1960). It seems preferable, however, to
treat Ziziphinus in the spirit with which it was intended (tautonomy), and interpret T. sizyphinus as
type species of Ziziphinus Gray, 1842 by subsequent designation of Gray 1847. Gray's Zizvphinus is
ehminated as an incorrected subsequent spelling since it is neither a mandatory change nor a
demonstrably intentional emendation (ICZN Art.33). Consequently REHper™s (1937: 115) selection of
T, canalicilatus as type species of Zizyphinus was unnecessary.

Subgenus Caccrostowa (5. sir) Swainson, 1840

DiaGross. — Shell up to about 35 mm high, stout, narrowly to broadly conical, periphery
rounded or angulate, anomphalous. P1-P4 commencing immediately or Pl later, strong to very
strong, persisting or becoming obsolete; axial sculpture very weak or absent, nodules absent or large
and bluntly rounded. Animal with large left and right neck lobes, and 3 or 4 small epipodial tentacles
on each side, Cephalic tentacles tapered, extending little beyond tip of snout. Central and lateral teeth
broad-based, thin in section and flexible, laterals with very slender tips. Jaw plates with short elements
al anterior margins.

REMARKS. The concept of Cafliostoma (5. sir)) is here restricted to the following taxa: €.
conulus (Linnaeus, 1758), €. zizvphimen (Linnacus, 1758), C. lougieri (Payraudeaun, 1826), C.
accidentale (Mighels, 1842), C. gualtierianum (Philippi, 1848), C. hirondeflei Dautzenberg & Fischer,
15%6, C. grimaldii Dautzenberg & Fischer, 1896, C. cleapaira (Fischer, 1898). C. laguearum (Locard,
1897) and C. oppansuwn (Locard. 1897). All of these occur in the north eastern Atlantic and/or
Mediterranean. with the exception of C. eccidentale. which occurs in the north eastern and north
western Atlantic. The limits of morphological expression within the subgenus are uncertain, and |
have only included species that seem most likely to represent a tight phylogenetic radiation. Inclusion
of C. eccidentale, perhaps the most divergent in shell morphology, provides both morphological and
geographical links between eastern and western Atlantic species groups.

Three groups of western Pacific species with rather distinctive shell facies are here referred to
subgenera Ampullotrochus, Fauror, and Benthasielena. Despite the extreme conservatism of Callios-
foma (5. far.) world wide, these groups all seem to represent separate phylogenetic radiations. Indeed
one or more of them may eventually prove to be worth recognising as genera, but until the family
15 better known I prefer a conservative approach. As stated above these groups are difficult o
abjectively define in that the combinations of character states are difficult to quantify or verbalise.

Judging from illustrations, the following Recent European species may not belong in
Calliostoma (s. str.) and their precise relationships within Calliostomatidae are uncertain: Calliostoma
caroli Dautzenberg, 1927, C. leprophyma Dautzenberg & Fischer, 1896, Z. milneedwardsi Locard,
1897, C. normani Dautzenberg & Fischer, 1897, Z. triporcarus Fischer in Filhol, 1886.
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Subgenus Favror Iredale, 1924
Fuirar 1redale, 1924: 23 Type spacies (0D Ziziphins complus A Adams, 1855 Becent, southern Ausiralia.

REMARKS. — Fauror is here utilised as a subgenus of Calliostoma for a group of predominantly
Indo-western Pacific taxa that differ from species of Calliostoma (s. sir.) (Fig. 20) in having narrower,
more finely beaded spiral cords. I am unable to detect any constant differences between the two
groups in the radula, jaws or external anatomy. Although relative size of the spiral cords and nodules
admittedly seems rather tnivial. viewed as a whole the two groups exhibit a distinclive mosaic
combination of character states that is difficult to objectively quantify or describe. Moreover, 1 am
strongly disinclined to treat them as synonyms because Fawror, as here limited, is almost certainly
polyphyletic.

In addition to the species described herein, the following species are considered to belong in
Fautor; Calliostoma admirandum Smith, 1906 (ofl Tranvancore), Zizyphinus affporei Temson Woods,
1875 (southern Austraha), Caffiostoma funicwlare Melwll, 1906 (Persian Gull), Zizyphinus scobinatus
A. Adams, 1863 (Bombay). Calliosroma rakujii Kosuge, 1986 (Bonin Islands), and perhaps the eastern
Atlantic species C. firhocollenim Dautzenberg, 1925,

The type species of Fauror (£, comprus, Figs 4-6, lectotype Fig. 4) was based on specimens
reputedly from New Caledonia, although nothing strictly similar to it has ever been obtained in the
MNew Caledonia region. As correctly concluded by Brazier (1895), the type material is in fact
indistinguishable from the New South Wales form of a common indigenous southern Australian
species. C. (F.) comptum has at times been confused with Trochus poupineli Montrouzier, 1875 (e.g.
FiscHer, 18379: Ikeng, 1942: Kosuce, 1984) although in fact MontrouziEr's species differs widely and
i3 herein referred to Dacrvlastele gen. nov.

Calliostoma { Fautor) boucheti sp. nov.
Colour Plate; Figs 3, 7-9, 117, 150, 155; Table |

TyPE MATERIAL, — Holotype (13.0 x 10,6 mm, 7.30 TW) sinnx. Paratypes: 90 MyHN, 1 AMS
C201701, 1 pmnu 1995013, 1 mme, 1 usnm, 2 nvnz M262476.

TyrE LOCALITY. — OfF S, New Caledonia, CHALCAL 2. stn DW 75, 24°39° 5, 168°3) E, 600 m.

MATERIAL EXAMINED. All type material. New Caledonia. BiocarL: stn DW 66, 24°55°5,
168°22" E, 505-515 m, § dd (paratvpes).
CHALCAL 2: stn DW 72, 24°55' 8, 168°22' E, 527 m. 33 Iv (31 MnHN, 2 NMNZ). — Stn DW 73, 24°30° §,
168°38° E, 573 m, 8 Iv (1 ams. | BvxH, 4 mxmn, 1 Mp, | Usns). — Stn DW 74, 24°40° S, 168°38° E,
650 m, 13 lv (paratypes). — Stn DW 75, 24°3%" §, 168°40" E, 600 m, 4 lv (holotype and 3 paratypes).
sMin 3 stn DW 1, 24°56" 5. 168°22' E, 520 m, 2 Iv (paratypes). — Stn DW 2, 24°53' 5 168°22° E,
530-537 m, 8 lv (paratypes). — Stn DW 3, 24°55' S5, 168°22"E, 513 m, 7 lv paratypes). — 5tn DW
5, 24°55'S, 168°22' E, 502-512 m, 4 lv (paratypes). — Stn DW 6, 24°56" 5, 168°21'E, 505 m, 5 Iv
(paratypes). — Stn DW 7, 24°55'S, 168"21"E, 505 m, 5 Iv (paratypes). — Sin DW 8, 24°45° S,
168°08" E, 233 m, 1 dd (paratype). — Sin DW 22, 23°03° 5, 167°19° E, 303 m, 2 Iv (paratypes).

DisTrRiBuTION (Fig. 155). — South of Ile des Pins, southern New Caledonia and northern
Norfolk Ridge, 233-650 m, living at 502-630 m.

oo - MNHY Fans
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L CMAOUR PLAT Haolotypes of Calffasrama apecies, Top row (left to nght); Calffosrama ¢ Faidor ) ho

! howbrickl, 128 = 108 mm; i prenverd, 1.3 = 980 mm, Centre row 1
oiernerfieiiiemee, T = &5 mim; Hentbastelena ) diadenartunr, 11.0 % 10,5 mm, Bottom row {lefi o nghtlk i

11,6 = 12 mm; € | vanifor, 800 = §3) mm

neriElvminm, 002 = 530 mm: © | rapealfforrockes | ke
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Fics 2-3

misCAL: sin DWW 66, = 123

DEscRIPTION Shell up to 13 mm high, rather lighily
built, glossy, spire narrowly conscal, wvery weakly cyrio-
comoid, 1.92-205x as high as aperiure, mean spare angle
57-62°, anomphalous

Colour of protoconch reddish brown, Teleoconch grading
from reddish to yellowish brown over 151 2 whorls, subse-
quent whorls bright orange 1o yellowish brown, pale green
nacreous layer showing through transliscent outer layer in
spiral interspaces, inner and outer lip marging white,

Profocanch d00=430 um wide, sculptured with network of
fine threads that enclose roughly hexagonal spaces, Apecal
fold 1ip rounded, terminal vanx rounded

Teleoconch of up to 7.30 whorls; 1st temth whorl with 4
crisp spiral threads, delipeated by growth sear. First I whorls
sirongly convex, angulated at P2, Ird whorl becoming flat,
subsequent whorls flat; penphery angulate, becoming tightly
rounded late on kst adult whorl. 52 and P3 peripheral; base
weakly convex, Spire and basal spirals prominent, rounded,
multiplying by intercalation, their roumnded conical nodules
stronger on spire; axial nblets strong on st 3 whaorls,
becoming obsoletz on $ih whorl. F2-P commencing immke-
diately afier post-larval growih scar; P2 and P23 strong,
gimilar, Mange-like and weakly undulant om st whorl,
hecoming '.|uﬁ|;|u,|' on 2ad whorl (P2) and 3rd whorl (P3) Pl
a fine thread on 15t whoel, enlarging over 2nd whorl to
become as lirge as P2 and P32 on Srd whorl, therealler alightly
larger than others. P4 partly covered by succeeding whorls.

Side views of tip of spire showing postlarval growth scar denoted by armows.
Adams), ofT Swain’s Reef, Queendand, 100 m, aMs CI153215 = 147

:_ |r_._||'.'|:_|'::|r.l|'lu.r r.'J‘l.'.l|.II|I||'.|||_.'|.|r||'| 1.".
3, Calfiosroma [ Fawtor ] bowchetd, paratype,

Secondary spirals enlarging 1o resemble primanes; Sl
commencing late 3rd - mud dth whorl, 52 commencing end
Ind - late Grd whorl, 53 commencing mid - end dith whaorl.

Tertiary spirals numbenng | or more, psually commnencing
on last adult whorl, remain weaker than pnmanes and
secondaries. Base with 12-17 spiral cords, stronger and more
strongly nodular on inner half, nodular on outer half on last
wdult whorl only. Microsculpiure of ine cnsp smral threads
on lst 2 whorls: fine collabral growth lines throughout.
crisply defined between P3 and P4 belore appearnnce of 53
Aperture subquadrate. Outer lip thin at rim, shightly thicke-
ned within, Inmer lip of moderate thickness. Mo parictal
inductiura

Ardmal crexmy white, snout tip laterally expandsd, set walh
slender papillac. Cephalic tentacles long. tapered, Dinely
papillate, prominent eyes al outer basges. Neck lobes thin, beft
considernbly larger and more convaluted, 3 nght and 4 Il
epipodial tentncles. Operculum typical

Radula (Fig. 117). Central and lateral teeth thin in sectron
with broad, [aterally expanded bases. Tip of central tooth
narrowly tapered, finely serrate. Lateral teeth similar, & pairs
in adulis; tips very long, slender, Nnely sermle. laRcimos]
marginal tecth stowt, hr-.r_=|.1-|!l:|.1-.'-.‘|._ with 3 or 4 slrong cusps
Chiter mearginals numerous, lips hnely semrate, oulermast >
marginals on each side Mased, tps spathulale

Jaw plate (Fig. 1300 with broadly rounded amlenar mar-
Ei"“‘- imnging elements short.
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Tanre 1. — Calliostoma [ Fator | bowcheri, Shell measurements (mm) and countings (CHALCAL 2: stns
DW 73, DW 74, DW 75).

Character n Range Mean S
H 15 9.20-13.00 11.39 1.17
D 15 ].30-11.20 19,88 .91
H/D 15 1.11-01.28 01.15 0n.04
T™W 15 £.25-07.30 06.85 0.29

ReEMarks. — Compared with the superficially similar Australian species C. (F.) comprum, C.
(F.) boucheri differs in numerous details of shell, colour, shape and sculpture. These differences
include much finer protoconch sculpture, flange-like cords on the first teleoconch whorl, the later
development of P1, and the more evenly conical spire.

Erymovocy. — Mamed after Philippe BoucHET (MNHN).
Calliostoma { Fautor} richeri sp. nov,
Figs 10-12, 118, 153; Table 2
TvPE MATERIAL. — Holotype (12.3 = 930 mm, 8.10 TW) sMnaN. Paratypes: 34 MuHN, 1 AMS

C201702, 1 vnn 1995014, 2 wwnz M262470. 1 mMp, 1 ussM,

TYPE LOCALITY. — 5. Mew Caledonia, LaGoN, sin 400, 22°34° 5, 16T 14" E, 64 m.
MATERIAL EXAMINED. Mew Caledonia. LaGON: stn 113, 22°23' 5, I166°48"E, 32 m, 2 dd
(paratypes). — 5tn 146, 22°24° 5, 166°55" E, 40-52 m, 3 dd (paratypes). — Stn 234, 22°33°§, 166°51° E,
56 m, 1 dd (paratype). — Stn 240, 22°23' 5, 166°59" E, 42 m, 1 dd (paratype). — Stn 297, 22°39' 5,
166°46° E, 30 m, | dd (paratype). — Stn 301, 22°35" S, 166°52" E, 46 m, 1 dd (paratype). — Stn 303,
22°38° 5, 166°49° E, 35 m, 1 dd. — Sin 314, 22°39° 5, 166°51"' E, 46 m, | dd (paratype). — Stn 315,
IXIT S, 166°53" E, 50 m, 1 Iv (paratype). — Stn 317, 22°33' §, 166°53" E, 66 m, 1 dd (paratype). —
Stn 327, 22°26' 5, 167'04° E, 60 m, 2 dd (paratypes). — Stn 328, 22°27' 5, 16703 E. 72 m, | dd
(paratype). — Stn 332, 22°4' S, 166°57" E, 80 m, 2 dd (paratypes). — Stn 350, 22°39' §, 166°57" E,
67 m, 2 dd (paratypes). — Stn 352, 22°35' 5, 166°5%" E, 82 m, | Iv (paratype). — Stn 359, 22°33' §,
167°04° E, 74 m, 3 dd (paratypes). — Stn 376, 22°34° §, 167°06" E, 75-76 m, 2 dd (paratypes). — Stn
386, 22°37° S, 167°09' E, 128 m, 1 dd (paratype). — Stn 400, 22°34' 8, 167°14' E, 64 m, 11 dd (holotype
and paratypes: 4 MnuN, 1 aMs, 1 BMNH, 2 Nvnz, 1 nMPe, 1 usas). — Stn 401, 22°32° S 167°15° E, 49
m, 2 dd (paratypes). — Stn 557, 22°47° 8, 166°54°E, 44 m, 1 dd . — Stn 565, 22°49° S, 166°55" E, 52
m, | dd (paratype). — Stn 569, 22°4%" §, 166°59° E, 62 m, | dd (paratype).
MUSORSTOM 4: stn DWW 204, 22°37° §, 167°06" E, 120 m. 1 dd.

DistrisuTioN (Fig. 154). — Lagoons of southern Mew Caledonia, 30-128 m. living at 50-82 m.

DescrirTio. Shell up 1o 17.3 mm high, glossy, of Frotocarch 330-370 pm wide, sculptured with network of

micderate thickness; spire narrowly and rather evenly conical,
2.26-3.02x higher than aperture; mean spire angle 45-55°,
anaomphnlous,

Colowr of protoconch apical fold tip vellowish brown,
elsewhere white. Teleoconch white or pale buff, pale green
racreous layer showing through translucent outer layer. Aflter
.’|I"l_] of dth wharl spire with narrow, pale vellowish brown
axial maculations, spiral cords on spire and base spotted with
pake vellowash brown Between nodoles

fine threads that enclose roughly hexagonal spaces. Apical
Fald tip fapered. terminal vanx sirong, rounded,

 Teleovonchk of up 1o 9.75 whorls: conspicuous growth scar
immediately after protoconch, First whorl convex, next whorl
becaming almast E1. suhsequent whorls very weakly convex
with almaesi flush suiure; periphery angulate, hecoming
tightly rounded on last adult whaorl, 53 and P4 penpheral;
hase weakly convex, Spire and base with prominent, rounded
sparal cords that multiply by intercalation; axial riblets strong

Souroe - AMNEMN Pans
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FiGs da 12 Crenus Cenlliosionmn, subgenus Faulor
Salfi, O, [ Foupor) comprier, ofl Twolold Bay
F. ) hawchen. holotype, 130 IiG mm B9
10-11, C. (4

Flepaird, |

on st 2 or 3 whorls, kecoming obsolete on drd or dih whorls
ptersections, PI-P3 commencing
P2 and
irl: P4

1}

rounded aodules al
diately; Pl commencing much weaker than
grizdunlly enlarging 1o resemble them by end ol 1510 whi
nlmost entirely exposed on spire nfter 2nd whorl, Sec
'\.|1|'_|II-\. chilarmneg 1o rescmble BrimAries, =1 commencing at
ol sith - irel

slart

. Ternary spure sparaks

hecoming srongcr faEn

whiorl

4, Calfiasiansid

M South Wabkss,

iolvpe, 123 = 930 mm. 11

compranr, lectolype masan, 11, 1 = Gl mim

14, 6 % 93, — T, (

Fisindar

15 m. sz M2G2ED, 5 =

F. | bouckeri, paralype, BIOCAL: stn DW 66, 8 = 2], & = 18
20 12, . (F.) richers, paratype, Lacos: stn 305, = 120

commencing after 5th or 6th whorl generally |
I imarics and secondaries on last o

IMlErspeuee, nese
whorl, Followims |
M with rounded modubes. other spare spirals become
weakly nodular, mostly gently undalant; 5314 mberspace
_|!'h._'~|'_|-_-_-|. wide as each -\.i'\-;|.\,;i_ ol b INIETEPR0es consicerat ::.
il ssrals number ing & =17, we |.,_'_:.
|"|'; .\_'.|'|.||'lr.||

wider thanm ench sprral. Bas:
miviular, inlerspaces wider than each sparal
growih bines throughout, mo#l pronunent on base. Aperiure
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subguadrate, Outer lip thin at rim, thickened within, large
adults with 4 or 5 low, rounded spiral ridges within, Inner lip
thick. Parietal induectura deposited only i barge adulis, af
moderate thickness.

Radile (Fig. VES-poar preparation from decayed animal)
with 3 pairs of lateral teeth, inmermost marginals with 5 or 6
cidps, othervise similar 1o those of ©. (F.) contpirm and C.
(.1 houcheti,

TaBLE 2. — Calliostoma ( Fauwtor) richeri. Shell measurements (mm) and countings (LAGON; stns 297,
359, 376, 400, 401).

Character n Range Mean SD
H 13 09 10-17.30 11.80 2,05
> 13 07.20-11.40 09.19 1.12
H/D 13 01.14-01.52 01.28 0.08
TW 13 07.30-09.75 08.07 0.63

REMArRKS, — Calliostoma | Fautor ) richeri differs from C, {F.) compinm and other species of
subgenus Fautor from the New Caledonia area in having only 3 pairs of lateral teeth. The species is
particularly distinctive in the combination of colour pattern, very narrowly conical spire, Mattened
teleoconch whorls, and the virtual obsolescence of nodules on spire spirals other than P1, 53 and P4
after the disappearance of the axial costae. C. (F.) richeri is the dominant calliostomatid in the
lagoons of southern New Caledonia.

ForGes, orstoM, New Caledoma.

ErvMoLocgy. — MNamed after Berirand RicHeErR DE

Calliostoma ( Fautor) necopinatum sp. nov.
Figs 31-33, 121, 155; Table 3

TyPE MATERIAL. — Holotype (10.2 = 5.00 mm, 6.75 TW) MxHN. Paratypes: 12 MNHN, 1 aMs

C201703, 1 BMNH 1995015, 1 mmnz M262468. 1 nMp, 1 usnM.

TYPE LOCALITY. -

MATERIAL EXAMINED.

M. Mew Caledonia, musorsToM 4, sin DW 164, 18335, 163°13 E, 255 m.

All type material. New Caledonia. MUsorsTOM 4 stn DW 164,

18°33" 5, 163°13" E, 255 m, 7 lv (holotype and 6 paratypes).
LAGON: sin 444, [8°15°5, 162759° E, 300-350 m, 11 Iv (paratypes: 1 ams, 1 suwe, 6 snux, 1 Mz,

I NMP, 1 USNM).

DostrisuTioN (Fig, 155). — Off d’Entrecasteaux Reefs, northern New Caledonia, 255-350 m,

living at 300-350 m.

Dzcriptios. — Shell up to 126 mm high, stoun, glossy;

ire narrowly conical, very weakly cyrtoconaad, 1.92.2.06x
higher than aperture; mean spire angle 37-61°, anomphalous.

Colour of apscal fold tip yellowish brown, rest of proto-
conch and It 1 or 2 teleoconch whors white, Subsequent
E-Pil'-:ll whiorls bull whine, _'l.'l‘:|.||.'|'|=.'i.‘.|'.| brovevn axial maculations
or small scattered spoas on 2nd = dth or 3rd and 4th whorls,
peripheral spots only on | or more later whorls in heavily
pigriented specimens, Bose whiie.

Prorocamch 400430 1wl wide, ﬂulp[umi wilh metwark of
fine threads that enclose roughly hexagonal spaces. Apical
fold 1ip tightly rounded, termanal varx rounded.

Teleoconchk of up 10 7.20 whorls: 1st quarter whorl with 4
cnsp spiral threads, delineated by growth scar. First 2 whaorls
comvex, subsequent whorls very weakly convex with weakly
impressed suture: periphery angulate, becoming rounded at

matunty; base weakly convex. Spare and basal spirals pro-
minent, rounded. multiplving by intercalation, sith rounded
conical nodules, imterspaces aboul as wile as each sparal;
axial rblets strong an 131 2 whorls, becoming obsoletle on 3rd
whorl, PI-P4 commencing immediately after post larval
growih scar. Pl weak at first, gradually enlarging to resemble
similar P2 and P3 by end of 2nd whord; P4 partly covered by
succeeding whorls, Secondary spirals enlarging (o resemble
pnmaries, 51 commencing early Srd - early -fth whorl; 52
commencing late 2nd - mid 3rd whorl, 53 commencing early
- late 4ih whorl. Earliest weriary sparal commenaing between
Pl amd 51 o or near 6th wharl, enlarging to resemble
adyacent spirals in zome adults, o single spiral in most other
inferspaces on kst adult whorl. Base wiih 12-13 spiral conds,
stronger and more sirongly nodular over inner half. Nume-
rous fime spigal threads on 190 2 whorls;, rased collabral

Souros - AMNEN Pang
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growth lines throughow, prominent in P3-P4 nterspace Radula (Fig. 121 - [rom dried animal) with 5 pairs of kateral
before appearance of 53. Aperture subgquadrate. Ouler lip  teeth, innermost marginal with § or 6 stoul cusps. Radula
thin at nm, thickened within, strongly 50 on abapical side.  and jows otherwise as in O, (F. ) Fowcherr.

Imper bp thick. Parietal lp extremely thin.

TaBLE 3. Calliostoma ( Fautor) necopinatum. Shell measurements (mm) and countings (LAGON:
stn 444, MusorsToM 4: stn DW 164).

Character n Range Mean sSD
H 10 9.30-12.60 10.76 0.91
D 10 B.00-10.00 (08.55 (.65
H/D 10 1.16-01.31 01.25 0.04
TW 10 6.40-07.20 06.78 0.28

REMARKS. — Calliostoma | Fauror ) necopinatem 1s superficially similar to broad forms of the
southern Australian species C. (F.) comprtum in gross facies but in fact it differs in numerous details,
maost notably the smaller, more finely sculptured protoconch (diameter 400-420 um instead of 500-530
um) and finer nodules. Among previously described species, C. (F.) necopinatum seems to be most
closely related 1o C. simplex Schepman, 1908 (Banda Sea. 304 m - holotype zua), differing in having
a colour pattern on the early teleoconch, in the earlier appearance of S1 (early 3rd - 4th whorl instead
of late 5th whorl), in having somewhat finer spiral cords and nodules on the spire, and, in having
12-14 instead of 10 more closely spaced spiral cords on the base. The largest mature specimens of C.
(F.) necopinarum are smaller than the holotype of C. simplex (height 12.6 vs. 14.3), and their
peripheries become rounded about one full whorl earher.

ErymoLoGy. — Unexpected (Latin).

Calliostoma ( Faator) paradigmatom sp. nov.
Figs 13-15, 119, 155; Table 4

TYPE MATERIAL. Holotype (11.4 = 10,0 mm, 6.75 TW) mnun. Paratypes: 11 MyHN, 1 aMs
C201704, 1 wanz M262465, 1 NMp, | USKM,

TYPE LOCALITY. — 5. New Caledonia, musorstosm 4, DW 220, 22°58" 5, 167°38" E. 305-550 m.

MATERIAL EXAMINED. — MNew Caledonia. musorsToM 4 stn DW 159, 18°46° 5, 163°16" E,
585 m. | lv. — Stn DW 220, 22°58' 5, 167"38" E, 505-550 m, 5 Iv (holotype and paratypes: 2 MNHN,
I aMs, | NMNZ).
CHALCAL 2: stn DW 76, 23°41' S, 167°45' E, 470 m, 2 dd (paratypes).
RIOCAL: stn DW 33, 23°10°S, 167°10° E, 675-680 m, 1 dd (paratype). Stn DW 36, 2309 5,
167°11° E, 650-680 m, 2 dd (paratypes). — Stn CP 40, 22°35' S, 167°24' E. 650 m, | dd (paratype).
Stn DW 51, 23°05' 5, 167°45" E, 680-700 m, 5 Iv (paratypes: 3 MyHN, | NMP, | USKM).

DistripUTION (Fig. 155). — OIF Ile Surprise, northern New Caledonia (alive at 585 m), and
south of Ile des Pins, southern New Caledonia, 470-775 m, living at 505-700° m.

IERCRIFTHRS. Shell up to 139 mm high, glossy, of  laver showing through ranslucent outer Fayer in spiral
masderate thickness; spire rather Broadly and evenly conmcal,  inlerspaces. 4
1.35-1.65x higher than aperture, mean spire angle 31-35°, Protoconch 400-430 um wide, sculptured with netwark of
aomphalous. fine threads that enclose roughly hexagonal spaces. Apical

Colowr: Uniform white, pale pink and green nacrecus  fold tip rounded, terminal varis strong, rounded.

TouTos C MNHN Fans
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mud fh - mad Tth whorl, remaining weaker than others,
cecasionally absent. Tertiary spirals commencing on las
adult whaorl, 1 per interspace. Basze with 12-17 spiral cords,
inner 3 nodular, others becoming noduolor on lnst sdalt
whorl. Fine collabral growth lines throughout, Aperiune
subquadrate. Duter hp thin at nm, modestly thickenad
within, Inner lip of moderate thickness, Panetal glare very
thin, trensluceni.

Al (sausorsToM 4 sin ow 15%) creamy white. Snout tip

397

laterally expanded, fringed with slender papillae. Cephalic
tenticles tapered, fincly papillate, prominent eye sialks at
bases, Meck lobes well devel , thin, belt considerably
larger. 3 right and 4 lefl tapered epipodial tentachs.

Jiow plates with broadly rounded anterior edges, fringing
clements short,

Radula (Fig. 119} of adult with 6 pairs of similar Eaeral
feeih, innermost pair of marginals with 5 or 6 stoul cusps,
otherwise as in . (F. ) bowchers

TasLE 4. Callfostoma | Fawtor) paradigmatum. Shell measurements (mm) and countings (BIOCAL:
stns DW 36, DW 51, cHaLcaL 2: stn DW 76, musorsToM 4: stn DW 220).

Character " Range Mean s
H ) £.90-13.90 10.72 1.52
D 9 S.10-11.40 09.53 1.00
H/D 9 1.06-01.22 01.12 0.05
™ 2 6.00-07.60 0645 (.51

REMARKS. Calltostoma | Fawtor) paradigmatem 15 readily separable from the somewhat
similar C. (F.) necopinatum sp. nov. by the lack of a colour pattern and the broader spire angle. It
differs further from this and from other calliostomatids in numerous details of shell morphology. The
single specimen from northern New Caledonia (Musorstom 4: sin pw 139) differs from southern
specimens in the earlier appearance (early 5th instead of 6th - mid Tth whorl) and stronger
development of 53. Although they appear to be otherwise indistinguishable, in the absence of matenal
from geographically intermediate localities it is impossible 1o ascertain the status of the northern
form, the characters of which were therefore excluded from the shell description.

ErymovLoGy. — The name alludes to the rather generahsed shell morphology of the species
(Latin).

Callfostoma { Fauwror) metivieri sp. nov.
Colour Plate; Figs 16-18, 120, 153; Table 5

TYPE MATERIAL. Holotype (11.5 = 940 mm, 7.00 TW) M~ Paratypes: 23 MyHN, | aMs
2001705, 1 gMuH 1995016, 2 wvez M262464, M262469, 1 smpe, 1 UsnM.
TYPE LOCALITY. — 5. New Caledonia, smis 4, stn DW 65, 22°55' §, 167°15° E, S, 400-420 m.
MATERIAL EXAMINED, All type material. New Caledonia. smie 1 stn DW 2, 22°52°§,
16713 E, 415 m, 4 Iv (paratypes: 1 ams, | BMNH, 2 MNHN).
sMiB 2: stn DW 3, 22°56° 8, 167°15° E. alive, 412-428 m, 4 Iv (paratypes: 3 MxHN, | NmP). — 5in DW
5, 22°56°S, 167'14'E. 398-410 m, 2 dd (parawpes). — Sin DW 8, 22°54'5, 16°13°E, 435-
447 m, 1 lv (paratype). — Sin DW 16, 22°51' S, 16T°12°E, 390 m, | dd (paratype).
sMiB 3: stn DW 12, 23°38' 5, 167"42° E. 470 m, 2 Iv (paratypes). — Stn DW 13, 23385, 16742°E,
448 m, 1 Iv (paratype). — Stn DW 24, 22°59° 5, 167°21° E, 535 m, 2 Iv (paratypes).
svim 4 stn DW 65, 22°55° 8, 167715 E, 400-420 m, 1 Iv (holotype).
MUSORSTOM 4; stn DW 222, 22°38° 8, 167'33" E, 410-440 m, 3 dd (paratypes).
CHALCAL 2: stn DW 76, 23*41° §, 167°45" E, 470 m, 5 Iv (paratypes: 3 MNHN, | NMNZ, 1 USNM). — Stn
DW 77, 23°38' 8, 16T43" E, 435 m, 1 Iv (paratype).
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BiocaL: stn DW 44, 22°47° 5, 16714 E, 440-450 m, } lv (paratypes: 2 MNHN, | NMNZ).

DistriuTioN (Fig. 154). — South of lle des Pins, southern New Caledonia, 390-535 m, living

at 400-535 m.

DEScRIFTION Shell up o 123 men high, of moderate
thickness, stout. glossy: spire narrowly and rather evenly
conbzal, 1.68-2.05 = higher thon aperture, mean $pre angle
62-66", anomphalous.

Cidour of protoconch and 150 elesconch whorl yellowish
brown. next 2 whorls translecent white; subsequent spire
whaorls with irregular yellowish brown maculations, ar yello-
wish brown with scattered white paiches, pale green nacreous
laver showing through translucent outer shell layer in spiral
inlerspaces: irregular, wavy, vellowish brown asial bamds
cxwmﬁg from 53 onto outer two thirds or occasronally all
of baze, elsewhere white base.

Profoconch 400420 cm wide, sculptused with network of
fine threads that enclose roughly hexagonal spaces, Apical
fold tip rounded. terminal vanx rounded.

Telenconch of up to 7.75 whorls: 151 eighth whorl with crisp
spiral threads, dehneated by growth scar and strong, rounded
varix. First 2 whorls strongly conves, subsequent whorls
weakly convex, periphery rounded, base weakly convex,
sulure well impressed. Spire and basal spirals prominent,
rounded, multiplving by mtercalation, rounded conbcal no-

dules on spire, rounded nodules on base; merspaoss aboul as
widle as exch spiral; axil nblets sirong on st 3 whorls,
becoming obsolere over nexi 2 whorls, P2-P commencing
immedistely alter post larval growth scar; P2 and P3 similar
throughowt, P weaker: Pl commencing Lafe Znd or early 3rd
whortl, enlarging io resemble P and P3; P4 partly covered by
succeading whorls, Secondary spirals enlarging 1o resemble
primaries, 51 commencing early dth - early S5ith whaorl, 52
commencing mid 3rd - mid 4h whorl, 53 commencing Lite
dih - lane ﬁti whorl. Tertiary spirals commencing on basi | or
2 whorls in aduhs, 1 in each of most interspaces. Base with
Iznlﬁ-.sgl':-:irql cords, mmmer 3 or d sperals becoming nesdular omly
on last whorl in adults. Fine collabral growth lines throug-
hout. Aperiure subquadreate, Outer i 1Ei:1 at rim, thickemed
within, strongly 50 a1 base, IABEE 1i.|':| thick. Pamatal induciura
cxtremely thin or absent,

Asimial unknown (material dried).

Hurefula (Fig. 130} and jaws similar to than of C. (F.)
Poricherd S, MOV, 5 I:q'tr:s of ateral teeth, mnermost margimil
tecth with 4 or 3 stout cusps,

TasLe 5. — Calliosioma | Fauror) metivieri. Shell measurements (mm) and countings (EICAL: Sin
DW 44, cHaLcaL 2 stn DW 76, ssie 1: sin DW 2, saae 2: stns DW 5, DW 16, sMIB 3 sins

DW 13, svii 4: stn DW 65).

Character " Range Mean s
H 14 9.10-12.30 10.73 (.98
D 14 7.70-10.20 09.00 0.80
H/D 14 1.14-01.34 01.19 0.05
TW 14 6.60-07.75 07.01 0.31

Remarks. — Calliostoma (Fawtor) metivieri superficially resembles C. (F.) mecopinatum sp.
nov. but differs in numerous details of shell morphology, more conspicuously the colour and colour
pattern, and in being more finely sculptured. It differs from C. (F.) paradigmaiem in having a colour
pattern, finer nodules on the spire, and in that $3 appears earlier and enlarges 1o resemble the other
primary spirals.

A single specimen taken alive from a seamount to the south east of Mew Caledonia (CHALCAL
2:stn DW 74, 24°40° 5, 168°38" E, 650 m; Fig. 19) differs from the type (described) material in being
uniform pale yellowish brown and in that 83 commences early on the 3rd teleoconch whaorl instead
of on the late 4th or 5th whorl. Additional material will be required to ascertain whether it represents
a phenotypic vanant, a local form of C. (F.) metivieri, or a distinct species.

The gut of the holotype contained much indeterminate detrital material and a few monaxonic
and tetraxonic sponge spicules.

EryMoLocy. Mamed after Bernard METIVIER (MNHX).
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Calliostoma { Fawtor ) howbricki sp. nov.
Colour Plate; Figs 22-24, 122, 156; Table 6

TyPE MATERIAL. — Holotype (12.8 = 10.8 mm, .30 TW) muun. Paratypes: 12 MuHN, | NMNZ

M262466.

TYPE LOCALITY. — 5. New Caledonia, sMip 5, stn DW 81, 22°38' S, 16735 E, 110 m.

MATERIAL EXAMINED.
73-75 m, | dd (pa

All type

material. New Caledonia. LaGON: stn 598, 22°19° 8, 167°06" E,
ratype). — Stn 603, 22°16° 8, 16705 E, 78-80 m, 1 dd (paratype). — Stn 830,

20°49' §, 165°19°E, 105-110 m, 2 dd (paratypes). — Stn 933, 20°45° 5, 164°15" E, 90-100 m, 2 dd

(paratypes).

MUSORSTOM 4: stn DW 203, 22*36' S, 167°05" E, 105-110 m, 1 dd (paratype). — Stn DW 204, 22°37" §,

167°06° E, 120 m, | dd (paratype).

CHALCAL 2: stn DW 84, 23°24°5, 168°07° E, 170 m, 1 dd (paratype).
sMig 5: stn DW 81, 22°38° 8, 167°35' E, 110 m, 4 Iv (holotype and paratypes: 2 MNHN, | SMNZ). —
Stn DW 82, 22°32° 8, 167°32° E, 155 m, 1 dd (paratype).

DistripuTION (Fig. 156). — Off northern and southern New Caledonia, 73-170 m, living at 1 10 m.

DESCRITTION, Shell up to 128 mm high, glossy, stout,
spire narrowly and raiher evenly conical, 1.90-200x as ligh
a5 aperiure, Owin spire angle 53-57°, aﬂamphalaus__

Colowr: Protoconch and 15t tebeoconch whorl white, sub-
sequent whorls white or pale bufl with irregular yellowish
brown axinl maculations: all or mosi spital inierspaces on
spire and base other than 53-P4 interspace cach with narrow
vellowish brown line that is either continsous or paler or
locally absent between maculations on spire,

Protocench 350-370 wm wide, sculptured with network of
fine crisp threads that enclose roughly hexagonal spaces,
apical fold tip rounded, terminal vanx strong.

Teleovanch of up to 330 whiorls, 8 conspacuous growth scar
immedintely followiang protoconch. Firsi whorl convex, sub-
sequent whorls almast Hat, suture essentially Mush, periphery
angulated ar 53, base weakly convex. Spiral cords on spare
and bage prominent, multplying by intercalation: axial

cosiae strong on st 3 whorls, obsolete on subsequent whorks
though perarsting rather strongly on base, Pl-P4 commencing
immedaately afier post larval growih scar; P1 weak on 15
hall wharl, rapidly entarging 1o resernble 2 and P3, which
are strong and similar throughout; P4 weaker, panly covered
by suwcceading whorls. Socondary spirals enlarging 1o resems
ble primaries: 81 commencing mid 3th - laie Sth whorl; 32
absent; 53 commencing late 2nd - very early drd whorl,
becoming stronger than primares. Tertiary spirals commen-
cing on last adult whorl, | per interspace. Nodules roundly
conical on spare; smaller, low and rounded on base, Base with
§-11 rounded, similar spiral cords. Aperture subquadrate.
Outer lip thin at rim, thickened within. Inner lip thick.
Panetal inductura very thin. :

Rocula (Fig. 122} with 4 pairs of lateral teeth, famalar 1o
that of C. (F.} boucheii.

Jows typecal of subgenus Fawnor.

TABLE 6. — Calliostoma ( Fautor) howbricki. Shell measurements (mm) and counting (CHALCAL 2: sin
DW 34, musorstoMm 4: stns DW 203, DW 204, smis 5: stn DW 81).

] Range Mean sSD
H T 8.50-12.80 9.71 1.60
D 7 T7.30-10.80 8.28 1.24
H'D 7y 1.11-01.23 1.17 .03
™ 7 7.25-08.30 7.69 0.38

REMaRKS. — Calliostama (Fautor) houbricki closely resembles C. (F.) scobingmm (A. Adams
in REeve, 1863) from Bombay, India, in shape, sculpture, size relative to the number of whorls,
colour, and colour pattern. The New Caledonian species differs in having a slightly broader
protoconch (width 350-370 um instead of 300 um), stronger nodules on the spire with 83 more
prominent, and in lacking the strong spiral nidges within the aperture al maturty. .

The two syntype lots of C. (F.) scobinatum (BMxH 1968827, 1968828) together comprise three
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FiGs 22-30. — Genus Callfastoma, subgenus Fautor. — 22-24, Calliostoma { Fautor) houbricki. holots pe, 128 x 1008 mm, 23
= M. M = 134 25, . (F.) perighopim, halotvpe, 10.2 = 530 mm 2627 F.| periglypiem, paratype,
CHALCAL 2 stm CP 18, 26 33 2T = 112 28-30, . (F ) cheneri fbenee, holotype, T80 = 69 mm, X » A

W = 08

specimens of C. scebinaten and four specimens of € duplicatum (A. Adams, 1851). The specimen
here chosen as lectotype (BMnu 1968827/1, 15.5 = 11.8 mm, 9.00 TW) agrees most closely with the
original description and illustration (Apams in REEVE 1863 pl. 5, Fig. 29). An example of .
duplicatum from the same lot was interpreted as a “rounded form of Z. scobinarus” by REEVE (1863:
pl. 5, Fig. 34). Compared with C. scobinatum. € duplicatum differs in having stronger sculpture on
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the spire, in having a rounded periphery at maturity and in lacking $3. among other differences, C.
chuplicaiun 15 herein referred to Dactylasiele gen. nov. A single syntype of C. guadricolor Schepman,
1908 (Zma, “Siboga” stn 49a, Sape Strait, Lesser Sunda Is, Indonesia, 69 m) is extremely similar to
C. seobinatun in shell morphology and. although leached due to prolonged storage in acidic alcohol,
clearly shows fine yellowish brown spiral lines in the spiral interspaces as in C. scobinarum and C.
howbricki, It differs from both of the latier species, however, in that the prosocline axial costae on
the early teleoconch are more crisply defined and persistent, and distinctly opisthocyrt instead of
almost straight. SCHEPMAN'S (1908: 63) statement that the spire is “purplish at the top™ is discordant
also, although this colour is not evident in the bleached syntype. The syntype is clearly not the
specimen illustrated or measured by ScHEPMaN (1908: 65, pl. 5, fig. 7; “alt 8 1/2, diam. maj. 7" mm,
vs, 5,65 % 6.05 mm}. which must therefore have been based upon the second specimen from “Siboga”
stn 257. It 15 highly likely that the extant syntype is a distinet species. Unfortunately the originally
illustrated specimen cannot be traced at #zma (MoOOLENBEEK pers. comm.). Although C. scobinarm,
C. houbricki, and the extant syniype of C. quadricolor are undoubtedly closely related, it will be
impossible to ascertain their precise status with respect to one another until better, preferably
topotypic, specimens of C. guadricolor are available for comparison.

Among other calliostomatids from the remon presently under study, C. howbricki is well
characterised by 1ts highly disunctive colour pattern. “Callfostoma”™ poupineli (see below) has a
somewhat similar colour pattern but differs widely in shell and radular morphology.

ETyMOLOGY. Mamed after Richard ("Joe”) HOUBRICK (USNM).

Calfiostoma { Fauter) periglyptum sp. nov,
Figs 25-27, 123, 157; Table 7

TYPE MATERIAL. Holotype (10.2 x 8.30 mm, 7.50 TW) MnHN, Paratypes: 13 MyHEN, | AMS
C201706, 1 wmuz M262472,
TyPE LOCALITY. — 5. New Caledonia, cHaLCAL 2, stn DW 71, 24°42° S, 168°10° E, 5. 230 m.
MATERIAL EXaMINED. — All type material. New Caledonia. BrocarL: stn DW 64, 24°48° §,
168°09° E, 250 m, 3 dd (paratvpes).
CHALCAL 2: stin CP 18, 24°47° 5, 168°09" E, 274 m, 2 dd (paratypes: 1 ams, 1 MnHN). — Sin CP 20,
24°45° 8, 168"09° E, 230 m, 1 Iv (paratype). — Stn DW TI1, 24°42° 5, 168°10° E, 230 m, 4 Iv (holotype
and paratypes).
Lovalty Islands, MusorsToM 6: stn DW 399, 20°42° 5, 16700° E. 282 m, 2 dd (paratypes). — 5tn DC
402, 20°30° 8, 166°49" E, 520 m, 1 dd (paratype). — 5tn DW 317, 20°42° 5, 167°04° E, 283 m, | dd
(paratype). — Stn DW 423, 20°26° 5, 166°41° E, 230 m, 2 dd (paratypes: 1 MnHN, 1 NMNZ).
DistripuTIoON (Fig. 157). Off Lifou. Lovalty Islands, and south of Mew Caledonia, 230-
520 m, hiving at 230 m.

fine, crisp threads that enclose roughly hexagonal spaces,

IMERCRIFTIOIN, Shell up to 10.2 mm high. glossy. stoul, ;
5 apical fold tip ughtly rounded, werminal varis strong.

spire narrowly and rather evenly conical, 2.13-2.44x as high

as aperiure, mean spire angle 43-53%, anomphalous.

Colowr of apical fold tip and suture on 15t teleoconch
whirl brown, proteconch clewhene white. Teleoconch pale
wllowish brown with small, seattered, irregular, vellowish
Lr-:w.n and white patches, P4 usually alternately sireaked
yellowish brown and white, Base either trunslecent while, oF
pile vellowish brown with vellowish Brown streaks on some
or all major spirsl cords :

Peorocorch 330-380 pm wide, sculptured with network of

Teleaconch of up 1o 7.60 whorls: 15t quaner whorl with
crisp spiral threads, delincated by strong., rounded varix and
growth scar. First 2.3 whorls convex. subsequent whorls
wenkly convex, angulated ar peripheral P, suture weakly
impressed: base sharply contracted below P4, weakly convex,
periphery tightly rounded on last adult whorl. Spiral cords on
spire and base prominent, multiplying by intercalation; axial
costae strong on 1$1 4 whorls, weakening on Mh whaosl,
almosi obsolete on subsequent whorls though perashng
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rather strongly between P2 and P4, traversing base in adulis.
F2-P4 commencing immediately afier posi larval scar; P2 and
B3 srong throughout, simdlar on 151 2 whorls, F3Y conside-
rably stronger after 2rd whaorl; PI commencing al siar of 2nd
whaorl, enlarging 1o resemble P20 P4 partly covered by
succeeding whorls. Secondary sEir::Iﬁ remaining weaker than
pramares, 51 commencing mid Sth - mid Tih whorl, 52
commencing early = mid dth whorl, 53 (when present)
commeencing end S5th - start of Sth whorl, Tertiary sparals
commencing abouat mid Gth whorl, 1 per inierspace. Moduabes
on spire roundly conbcal, strongest and sharpest on B3, basal

BRLUCE MARSHALL

nodules low, roumded. Base wath D14 simular, rowmded
spiral cords, inner 3 nodular and others smooth i immatu-
iy, all modular on last whorl in adulis. Fine collabral growih
limes throuwghout. Aperiure subcircular, Outer lip than at nm,
thickened wathin, strongly so abapscally. Inner lip thick.
Parietal inductura extremely thin, ranslecent.

Amimal unknown (material dried).

Rl (Fig. 123) and jaws similar o those in O (F.)
fhapcheri sp. nov., ¥ puiﬁugiulm! feeth, innermast marginals
with 4 or 5 sfoul cusps.

TaBLE 7. — Calliostoma [ Fauror) periglypiiom. Shell measurements (mm) and countings (CHALCAL 2:
stns CP 18, CP 20, DW 71, musorsToM 6: stns DW 399 DW 423),

Character " Range Mean SD
H 10 6.90-10.20 5.24 0.95
D 10 5.90-08.30 6.73 (.66
H/D 10 . 12-00.35 .22 0.06
W 10 6.50-07.60 1.06 0.37

BEEMARKS.

Calliostoma  ( Fawtor) periglhyptum 15 rendered  highly  distinctive by the

combination of small size, narrowly conical spire, and very prominent nodules on P3. C. (F.)
scobinatum (Adams in BEEVE, 1863) is similar in shape but differs markedly in having narrow spiral
colour bands between the spiral cords, and in numerous details of telecconch sculpture. The gut
contents are white and comprise many very line irregular particles and foram tests.

ETymoLoGy. — Carved around (Greek).

Calliostoma ( Fautor) chesterfieldense sp. nov,
Colour Plate; Figs 28-30, 124, 154: Table &

T¥PE MATERIAL. — Holotype MyHN. Paratypes: 5 mnnw, 1 svnz M262471.

Tyee LocaLity. — Off Chesterfield Islands, susorstoMm 5, stm 379, 19°53°S, 158%40° E,
AT0-400 m.

MATERIAL EXAMINED. All type material. Chesterfield Islands. musorsToM 50 stn 339,
19°53" 5, 158°38" E, 380-395 m, | v (paratype). — Stn 362, 19753 S, 158°30° E, 410 m. 1 lv (paratype).
— Stn 378, 19°54° §, 158°38' E, 355 m, 1 dd (paratype). — Stn 379, 19°53' 8. 158°40° E. 370-400 m,
4 Iv (holotype and paratypes: 2 MyHN, | NMNZ),

DisTrIBUTION (Fig. 153). — OfT Chesterfield Islands, 355-410 m, living at 370-410 m.

Descripmios. — Shell up to 9.30 mm high. glossy, stout.
Spire evenly comical, 1.50-1.69x% as high as aperiure, mean
spire angle 60-64°, anomphalous.

Colorr of apical fold tip yellowish brown, rest of proto-
conch and Isi weleoconch whorl pale yellowish  brown:
subsequent whorls bull white or pale yellowish brown; P2
with small, widely spaced yellowish brown spots, white afier
each spol then grading io ground colour before next spot; 53
and P4 white, with small yellowish brown spots: basal spiraks
spoiied vellowish brown,

Provoconch 430-450 um wide sculptured with network of

fine crisp threads that enclose roughly hexagonal spaces,
apical fold tip rounded, terminal vanx strong.

Teleoconch of up to 6,30 whorls, 151 eighth whorl with line
spiral threads, debneared by pronounced growth scar, First 2
whorls convex, next whorl becoming weakly convex, subse-
quent whorls almost flai, sulure essentially fMush; periphery
:niul'-al-:d at 52 and P4, end of last aduli whorl becomang
tightly rounded; base weakly convex. Spiral cords on spire
and base prominent, muluplying by intercalation: axial
coztae strong on 151 3 whaorls, weaker or almost obsolete on
subsequeni whorls. F2-P4 commencing immediavely after
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sl larval scar; P2 and P3 strong amnd simobar in sire
throughout; Fl commencing lote on Ist whorl, rapedly
enlarging to resemble P2 and P3 in size; P4 weaker, partly
covered by succeeding whorls. Secondary spirals enlarging 1o
mesemble n?.!l::m primarees; 51 commencing med 4th - mad
Sth whorl; 52 commencing :uﬂﬁlh whorl; 53 commencing
late 3rd -early dih whosl close heside P4, usually becoming
almeast or entirely fused wath P4, Tertiary spirals commencing
on last aduli whorl, | or more, | per inflerspace. Moduoles
biuntly roundly conical on slpin:. After 3rd whorl, st (white)
nadule afler each wvellowish brown spol on P2 distincily
enlurged, following nodules decreasing in size towards next
white nodule. Base with 11-13 similar. roended spiral cords,
inner 2 or 3 with low, rounded nodules; outler spirals more or

TabpLE 8.
H [ H
4,20 4.00 1.05
7.10 .60 1.07
1.610) .90 1.10
8.30 720 1.15
9,30 8.25 1.13
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legs smooth, becoming nodular on lost adult whorl. Fine
collabral growth lines throwghout. Aperture subguadrate.
Outer Lip thim at rim, thickened within, stromgly 30 on
:l.l:nfu.pu.'ul. ade. Inner lip thick. Paretal inductura extremely
thin.

Antmal creamy white. Tip of smoutl fringed with fong
mparrow papillae. Cephalic tenxcles long, nammow, La L
finely papillate, large eves a1 outer bases, MNeck lobes well
developed. left consuderably larger. Eppodial tentacles slen-
der, iapered, 4 on each side.

Radiele (Fig. 124) and fows gimilar o those of C (F)
Baucheri, & pairs of lateral teeth, innermost marginals with 3
ar 4 stoul cusps.

Calliostoma { Fautor) chesterfieldense. Shell measurements (mm) and countings.

™

4.30 MUSORSTOM 50 stn 362
5,60 MUSORSTOM 3¢ stm 370
5.90 Holotype

6.20 MUSDRSTOM 5: stn 379
.30 MUSORSTOM 5@ sim 378

REMARKS, — Callfosroma { Fauror) chesterfieldense 18 similar to C. ( F. | merivieri in size relative
to the number of whorls and in shape, but differs, however, in numerous details. including colour and
colour pattern, close proximity of 83 and P4, and the irregular-shaped nodules on P2,

ETyMoOLocGy.

— From Chesterfield Islands.

Calliostoma { Fawtor) vaubani sp. nov.
Figs 34-36, 151, 153

Tyre MATERIAL. — Holotype (7.60 = 6.95 mm, 6.10 TW) muHN. Paratypes: 4 MNHN, | NMNZ

M 262467,

TyPE LOCALITY. — N. Mew Caledonia, smusorstoM 4, stn DW 197, 18°51° §, 163°21° E, 550 m.

MATERIAL EXAMINED.

All type material. New Caledonia. LaGox: stn 444, 18°15° 5, 162°39° E,

300-350 m, 1 dd (paratype). — Stn 475, 18°36°S, 163°11' E, 415-460 m. 1 dd (paratype).

MUSORSTOM 40 stn DW 162, 18°353' S, 163°10° E, 525 m, | dd (paratype).

Sin DW 181, 1857 8,

163°22° E, 350 m, 2 lv (paratypes: | snun, 1 mmnz). — Stn DW 197, 18°51° 5, 163°21" E, 550 m, 1

dd (holotype).

DistrisuTion (Fig, 154).

DescrIPTION. — Shell up 10 11.5 mm high, Elwi‘.n'- of
masderate thickness: spire rather evenly conical, 2.25-1.38x
higher than aperiune; mean spire angle 35-56°, anomphalows.

Codower of protoconch vellowish brown. Teleoconch golden
vellow, spirals and nodules predominantly translecent white;
mner 3 basal spirals, their interspaces. and columella white.

Proteconch #0430 wm wide, sculptured with network of
finee threads thot enclose roughly hexagonal spaces. Apwal

OIf northern New Caledonia, 300-350 m, living at 350 m.

fold tp rounded, terminal varix of moderate strength,
rounded.

Teleoconch of up 1o 7.50 whorly; 1st eighth whaorl "-'-'Ll.l'l_ 4
similar spiral threads, delineated by growth, scar. First 2 spire
whorls convex, subsequent whorls angulated at P3 and
distinctly concave between Pl and P3, last whorl fatiened;
suture essentinlly Mush after 3rd whorl: periphery tightly
rounded, 53 peripheral, base weakly convex, Spire and hasal
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Fhis 31-349 Cienus Colliosiarus, subsenera Farfer and Becthosielemns 3. Callinsrama | Fauter ] pecoringdn, holobyvpe,
1.2 R0} mm 32-33, C. (F.) me apirrfumr, pirelype, MUSDESTOM 45 sin W 164, 32 18, 33 [ M35,
L F.| wurbgur, holotype, 760 = 6,95 mm. 35 = 19, 36 120 IR, O Feodhasielera] Ratferona, ofl syvdney,
Mew Souith Wales, ams Cl1323188. 906 B0 mm. 38 e 1] £, 1! I i acwleaien, off Mikowa, Japan, MM~z
M2225 = 15

sprals promanent, coumded, multiplying by intercalation,

] ] ] L
with rounded comicnl nodules; axml nblefs sirong on 150 3
whords, wenkening and becoming obsolee on dth whaord,
though persisting between P3 and P4, P2 and P3 commencing
immscdiately alter post larval growth scar, simelar on 151
whorl, P3 stronger therealter; Pl commencing early on 2md
whorl. rapidly enlarging, as large as P2 on 3rd d1h

aller

whaorls 4th whorl becoming as large as PY or larger and

subsianbially stronger than PI P4 weakest, almost entarely

covered by succeeding whorls, 51 commenang early Sth o
ih whorl, enlarging 1o resemble P22 52 commencing carly
mid Jth whorl, enlarging 1o resemble P 53 commencing mid

¥ " b
O £ 1Ereary

Hasal spirals

a5 large as k3
fih whiorl

dih = garly Sth whorl, bedom
SErs |'.'|'.I"-.|'!'I.I.|.:| HARIR LHY

AT
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numbering 11-14. inner 3 strongest, inlerspaces aboul as wide Amimel white, snoul tip fnn with slender papillae,
as each spiral, on 5th whorl owter 2 and nner 3 spirals  Cephalic tentacles slender, tapered. finely papillate. large eves
nodular, others smooth until after 6ih whorl, Collabral  at outer bases. Neck lobes well-developed thin, left conside-
growth lines throughout, more prominent on base, on last  rably larger. Epipodial tentacles numbering 3 right and 4 lefi.
adult whorl resolving as long. rounded axial riblets that Reufula and jaws (Fig. 151} amilar 1o those of C. (F.)
interconnect nodules. Aperture 5|_|.H,L|,:|i|dru:l.¢. Ouwfter lip thinat  Bowcherr, 5 pairs of lateral teeth, innermost marginals with 2-4
rim, thicker within, Inmce lip thick., Parietal inducturs  stoul gusps.

deposited only in lorge adulls, very thim.

Tapre 9. — Calliostoma [ Fautor) vaubani. Shell measurements (mm) and countings.

H | HD ™
05.85 5.65 1.03 5.75 MUsORSTOM 4: stn DW 181
07.10 6.60) 1.07 6.25 LAGON: stn 444
07.60 6.95 1.09 6. 10 Holotype
08,80 7.60 1.16 7.00 smusorsToM 4 stn DW 181
11.50 960 1.20 7.50 LAGON: stn 475
REMARES. Calliostomea | Fautor) vaubani is rendered highly distinctive by being concave

between P2 and P3 and angulate at P3 on all but the earliest and last teleoconch whorls, and in that
Pl enlarges to a greater size than P2 after the 4th whorl.

ETYyMOLOGY. After MO, “"Farhan™.

Subgenus BenthastELena Iredale, 1936
Benthastelena Tredale, 1936: 285, Type species (0D Bemhastelena katherima Iredabe, 1936; Recent, Cueensland.

Svnonym:
Tristichotrochus Tkebe, 1942: 258 Type specics (OD): Calliostome eonlearum Sowerby, 1912; Recent, Japan (Sym. nov.)

REMARKS. — The type species of Benthastelena (Figs 37-38) and Tristichorrochus (Fig. 39) are
essentially similar in gross shell facies, sharing convex whorls, umbilicus, thin shell, exsert protoconch,
late-developing P1, relatively strong P2 and P3, high, narrow sharply angulate spiral cords, and
sharply pointed nodules. Unfortunately, well preserved animals of T. aculearus were unavailable to
me, though isolated teeth from a decayed dry animal are very similar o those in B. katherina, the
external anatomy, radula (Fig. 125) and jaws of which are similar to those in Calliostoma (5. str. ) and
subgenus Fawtor. Since | am unable to find a single character or combination of characier states that
would justify placement of B. katherina and T. aculeaius in discrete genera or subgenera,
Tristichotrochus is synonymised with the prior Benrhastelena.

Benthastelena appears o be restricted to the tropical and subtropical western Pacific. Apart
from the species recorded herein, typical members include the Japanese species C. ( T.) soyoae lkebe,
1942, as well as several undescribed species from off the Philippine Islands (NwNz, MNHN)
Benthastelena also seems 1o be an appropriate position for a second group with similar sculpture but
in which P2 is not significantly enlarged, the spire is more narrowly conical with flatter whorls, and
with or without a narrow umbilicus. This group includes such species as T. tosaensis Kuroda & Habe,
1961 (western Pacific), C. (T.) gendafli Marshall, 1979 (Kermadec Islands), and C. (T)
paucicostatum Kosuge, 1984 (Philippine Islands). As already discussed herein, adults of such typical
Benthasielena species as B. katherima resemble their own juvenile stages in whorl convexity and in the
relatively large size of P2 and P3.

Benthastelena is thus separated from Calliostoma (s. sir.) (and other genus-group taxa)
primarily on the basis of the high narrow. widely spaced, angulate spiral cords and the (generally)
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prickly nodules on the spire whorls. In the apparent absence of other significant differences, it seems
appropriate to interpret Benthastelena as a subgenus of Calliostoma.

Most species that have been referred to Tristichorrochus other than those already mentioned
fall into three groups on the basis of distinctive shell morphology. These groups, typilied by Trochus
wnicis Dunker, 1860 (Japan), Ziziphinus haliarchus Melvill, 1889 (Japan), and Calliostonta formosense
E.A. Smith, 1907 (South China Sea) are each probably worthy of at least subgeneric status within
Calliostoma, though resolution of these problems is beyond the scope of the present contribution.

Calliostoma § Benthastelena) diadematam sp. nov.,
Colour Plate; Figs 40-42, 126, 154; Table 10

TYPE MATERIAL. — Holotype (11.0 = 10.5 mm, 7.25 TW) mxun. Paratypes: 7 MNHN, 1 aMms
C201707, 1 mmnz M262463.

TYPE LOCALITY. Chesterfield Islands, Capel Bank, MusorsToMm 5, sin 235, 257155,
159°55° E, 280-295 m.
MATERIAL EXAMINED. Chesterficld Islands. musomrstoMm 50 stn 255, Capel Bank, 25°15°§,

159°55° E, 280-295 m, 3 Iv (holotype and paratypes: 1 aMs, | MxHN). — Stn 258, Capel Bank, 25°33" 5,
159°46° E, 300 m. 2 dd (paratypes). — Stn 270, Capel Bank, 24°4%' 5, 159°3°E, 223 m, 1 dd
(paratype). — Stn 276, Capel Bank, 24°49° S5, 159°41" E, 269-258 m, 2 v (paratypes: | MnHN, | XMNZ).
— Stn 295, Argo Bank, 23°13° S, 159°32' E, 279 m, 1 dd (paratype). — Stn 298, Nova Bank, 22°34" 5,

159°22" E, 320 m, | lv (paratype). —

DistrisuTioN (Fig. 153).

- Sin DC 382, 19°37° 8, 158°43°E, 580 m,
New Caledonia. musorsTom 4: stn DW 204, 22°37° 5, 167T06" E

| dd.

, 120m, 1 dd.

Capel Bank (type loc.). Argo Bank. Chesterfield Islands, and off

southern New Caledonia, 120-580 m, living at 258-320 m.

Diescrieraes. — Shell up o 12.7 mm hi:h. glossy, stout,
spire rather broadly conkeal, 1.43-205x as high as apenure,
ribean spane angle 59-71°, nacrowly uwmbileate,

Colawr of protoconch and st teleoconch whorl pake bulf
white or white; subsequent wharls pale bulf white or white,
irregular yellowish, brown patches on shoulder and on outer
parl of hoke ¢::I::n-|]i:1.5 fraom below P3: smaller, iy petler
spots elsewhere on spire and base: last part of last adult
whorl cccasionally locally fushed pale pink.

Protoconchk 370000 gm wide, sculpiursd with network of
fine, crisp thremds thatl enclose rnu|:|:h|'_l.' h:l;;ttpqm;ll SHIOeE,

Teteocomeh of up to 7.70 whorl: st eighth whorl with erisp
spral threads, d-:]iﬂv:..u::d by stromg, rounded warix and
growith scar, Fimst 2 whorls convex, subsequent whorls
hlmn‘ﬂ:j angulated at PI P3 penpheral, penphery evenly

ot maturity, base convex, umbilical nm angulate.
Spirc and base with prominent spiral cords that muluply by
intercalation; axial costae stromg on 131 4 or 5 whorls,
consideribly weaker or almost obsolete thereafter, P2-P4
commencing  immedintely after post larval scar, strong
throughout; PI a fine thread on 151 2 wherls then gradually
enlarging though remaining weaker than P2-Fd: P4 partly
coversd by succeeding whaorls, Secondary spirals remainin
weiker than primares, 51 commencing mid 4th - mid 5t
whorl, 531 commencing mid 3rd - mid Sth whorl; 53 absent,
positionally represented by fine 1eriary spiral on last aduolt
whorl. Tertzary sprrals commencing alter 5th whor ot
varving stages and positions, enlarging to resemble saconda-
res. | per inierspace. Modules on spire roundly eondcal,

axinlly compressed: strong and uneven.sieed on B2 and B3
after Ind whorl, those on P2 upturned and approximately
cach 3rd - dth acdule extremely large; Pl mone weakly
nodular, secondary amd tertiary yel mone weakly nodular,
Basze with 10 or 1] similar rounded sparal conds wath low,
rounded nodubes. Fine collabral growth lines throughout.
Limbalicus deep, wall almost vertcal, smooth aparn from
obscure spiral lines, diameter 14.0-25.2 %6 of shell diamener.
Ajperiure subcircalar. Cuider Lip than at nim, thickened within.
Inner lip thick. Parietal induciura extremsely thin.

Awnimal (SUSORSTOM 50 $in 208) creamy white, Sacai
dorsoventrally MNattened, slender, about itwece s long as
broad. tip laterally capanded and set with large skender
papallae. Cephalic 1entacles similar, sbender, marrowly Lapse-
red, ]ilrﬁi‘ﬂ'ﬁ in promenent ouler basial evestalks. Mo rght
neck lobe. Left meck lobe large. about as long os cephalic
tentacle, folded, thin in section. Epipodial tentacles slender,
enlarging anteriorly, 4 on each sule. Foor large, long and
marrow, tip Bluni, promimently snterolaterally eared, @des
irpegularly pustulate. Dghrrculum tvpical, reddish brown.

Rurtrala (Fig. 126) with the formula 20 + 5 + 1 + 5§ = =
Central and lateral tecth thin in section, flexible, tips finely
serrale, Tip of ceniral tooth narrowly angulate, tips of lateral
teeth extremely slender. Innermost pair of marginal testh
stout, with 3 or & stoul cusps, Mext marginal narmower and
longer, p smaller and with 5 or 6 Soul cusps. Oluter
marginals slender, lips with small slender cusps.

Jaw plates with elongate elements at leading edges.
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Fros 40-4% Cienus Callfosroma, subgenus Hendfuriieieda 042, Calliostoma [ Berthasielena) diaderamm, hototype, 15.0
WS mm 41 = 18 47 » hr 43 ¢ FR ) erredarumt. MUSORsSTOM 4 sin W 164, W T = 540 mm Jd-45_
B. ) sp. cf. digdemanmm, MUsoRsTOM 4: sin DW 24, 6,60 = 380 mm, 45 = 24 46-48, O (B.) cristamem, hololype

¥

102 = 880 mm, 47 = 3% 48 = 113
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TarLE 10. Calltostoma | Benthastelena) diadematum. Shell measurements (mm) and countings
(MUSORSTOM 5: stns 255, 258, 270, 276, 295, 298).

Character n Range Mean SD
H 9 5.40-12.70 10.47 1.37
D 9 7.15-11.90 (9.6 1.40
H/D 9 1.04-01.17 01.09 0.04
TW 9 6.50-07.70 07.08 0.35

ReEmarks. — This species is similar to C. (B.) katherina from off New South Wales and
Queensland (Figs 37-38), and is obviously closely related. C. (B.) digdemansn differs from the
Australian species. however, in numerous points of detail, including more exsert protoconch, coarser
sculpture, considerably wider umbilicus. with the shoulder (P2) at adapical 3rd instead of submedian
on later whorls. The two subadult specimens from off Chesterfield Islands and southern New
Caledonia (Figs 44-45) differ from the Argo and Capel Banks type material {Figs 40-42) in having
less prominent nodules on P2, and in having 52 stronger at the same stage of growth. These specimens
could equally well represent divergent 1solated populations of C. [ 8. ) dicdematum or distinct species.

ErymoLoGy. — Crowned (Latin).

Calliostoma ( Benthastelena) cristatum sp. nov.
Figs 43, 46-48, 127, 156; Table 11

TvPE MATERIAL. — Holotype (10.2 = 880 mm, 7.75 TW) smuun. Paratvpes; 9 MyHN, 1 aMs
C201708, 2 nmnz M262473, M262475.

TvrE LocaLITY. — 5, Mew Caledomia, cHaLcaL 2, stn DW 83, 23°200 5, 168°06" E, 200 m.

MATERIAL EXAMINED.
300-350 m, 2 Iv (paratypes).
CHALCAL 2: stn DW 33, 23°20° 5,
| AMmS).

MUSORSTOM 4: stn DW 164, 18733 5, 163°13" E, 255 m. 5 Iv (paratypes: 4 MNHN, | NMNZ).
234, 22°15° 5, 167°08° E. 350-365 m, 2 lv (paratypes: 1 MyEN, | NMNZ).
sMIB 5: stn DW 72, 23°42° 5, 168°01° E, 400 m, 1 dd (paratype).

All type material. New Caledonia. LaGoN: stn 444, 18715 5, 162759 E,
16806 E, 200 m, 3 Iv (holotype and | paratype MNHN,

- Sin DW

DastrisuTiIoN (Fig. 156). OfT Récifs d"Emrecasteaux, northern WNew Caledonia, and off
southern New Caledonia (type loc.), 200-400 m, living at 200-365 m.

Descripmion. — Shell up to 10.2 mm hi h-.'! ;%Ims:.- siout.

E _ : Teleocarch of up o 7.75 whorls; 151 aghth whorl with fine
Spire narrowly mnd rather evenly conscal. 1. & x as high

criap spiral threads, delineated by strong, rounded vanx ol

a5 mperture, mean spire angle 37-63°, anomphalous.

Cofour of tip of apical fold yvellowash brown, rest of
provsconch eolourless, iranshecent. First 2 teleoconch whorls,
translucent whate. subsequent whorls white with broad,
irregular, pale vellowish brown maculations, summits of
P2- alternately streaked white and yellowish brown, Base
white or bafl’ white, 1 or 2 outer and/or inner hasal spirals
olfen spotlad vellowish brown,

Frovacanch 380-400 ur wide, seulpiused wath fetwork of
fing, crisp threads that enclose roughly hexagonal spaces,
apical fold tip rounded, terminal vanx strong.

growth scar. Whorls convex, '3 penpheral, base weakly
convex, sharply comracied below P4, last adult whorl
becoming evenly convex. Spiral cords on spire amd base
prominent; axil costae strong on 15t 4 or 5 whaorls, obsolete
or persising weakly thersafier. P2-P4 commencing immedia-
tely afier post larval scar, stromg, afier 3nd whorl becomin

narrowly and sharply angulate in section and flange-like, P2
adapecally upturned. P4 partly covered by succeeding whorls
Pl absent or commencing on mid 3rd - early dih whorl.
remaining weak. 52 absent of commencing late 31k - lae 61h
whorl, remaining weak. Fine tertiary spirals  frequently
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present on lsst adult whorl, several in oesch interspace.  Aperture subquadrate. Outer Iip thin at nm, strongly thic-
Modules (P2, BY) roundly conical, rather shorp, becoming  kened within, especially on abapical side. Inner lip thick.
more or less arregular in sre, either persisting throughout or  Parietal inductura extremely thin.

almost absolete after 41th or 5th whorl, Base wath 11-19 weak, Arinial. External anatomy, radula (Fig. 127) and jaws
inner 2 or 3 weakly modular, others mare or less smiooth similar 1o those of C, (8. ) diademation 5p. nov.

Bansed codlabral growth lines throughout, stronger on base.

TapLE 1 1. — Calliostoma | Benthastelena ) eristaium. Shell measurements (mm) and countings (LAGON:
stn 444, musorsToM 4: stns DW 164, DW 234, cHaLcaL 2: stn DW 83),

Character " Range Mean 5D
H 12 7.65-10.2 £.99 0.76
(] 12 6. 75=8.80 8.02 (.64
H/D 12 1.05-1.18 112 0.49
TW 12 6.80-7.75 7.08 0.7

REMARKS. — Calliostona | Benthastelena ) cristatum is similar 1o C. (B.) katherina and C. [ B.)
digdemarum sp. nov. in radular and jaw morphology and in gross shell facies, so the three species are
evidently related. C. (B.) crisratum differs from C. (B.) dfademation in lacking an umbilicus, from
C. (B.) kathering in that P2 is set higher on late teleoconch whorls, and from both species in having
weaker secondary sculpture and much finer nodules on late teleoconch whorls. The nodules on the
spire whorls tend to weaken from the fourth or fifth whorl in southern specimens but remain
relatively stronger in northern specimens, especially on P2 (Figs 43, 46). 1 am unable 1o detect any
other significant differences between northern and southern specimens, which seem to be regional
variants of a single species.

ETyMOLOGY. Crested {Latin).

Calliostoma { Benthastelena ) coronatam sp. nov.
Figs 49-51, 128, 156; Table 12

TYPE MATERIAL. — Holotype (10.5 * 8.50 mm, 7.25 TW) mxHN. Paralypes: 8 MNHN, | NMNZ
M262474.

TYPE LOCALITY. S. New Caledonia, CHALCAL 2. stn DW &3, 23°20° S, 163°06" E, 200 m.

MATERIAL EXAMINED. — All type material. New Caledonia. LaGoN: stn 394, 22°44° 5, 167°06° E.
309 m, | Iv (paratype). — Stn 395, 22°48" 5, 167°08" E, 313 m. 1 Iv (paratype). — Stn 396, 22°40° S,
167°09° E, 284 m, | dd (paratype). — Stn 497, 18°57' §, 163"28° E, 255 m, | Iv (paratype).
CHALCAL 2 stn DW 83, 23°20° 8, 168'06" E, 200 m, 2 Iv (holotype, paralype NMNZ).
MUSORSTOM 4: stn CP 172, 19°01° S, 163°16° E, 275-330 m, 1 dd (paratype). — Stn CC 173, 19°02° S,
163°19" E, 250-290 m, 1 dd (paratype). — Stn CC 175, 18°59" 8, 163°17° E, 355 m, 1 Iv (paratype).
Sin DW 227, 22°46" S, 167°20" E, 300 m, 1 dd (paratype).

DisTrisuTioN (Fig. 156). — Off Grand Récil de Cook, northern New Caledomia. and ofl
southern New Caledonia, 200-355 m. living at 200-335 m.

DESCRIPTION, — Shell up to 109 mm high, glossy, stout,  narrow, irregular, white axial bands, small irregular yellowish
spire rather narrowly conical, 1.73-1.77x as high as aperture,  brown patches, and irregular vellowish brown sireaks al
mean spire angle 35-62°, anomphalows summits of spiral cords. P4 alternately maculated with

Pratecanck white: ieleoconch whoerls pale bufT, 15t 2 whorls  wellowish brown and white, Base pale buil, L5"-"-1'‘-""'“1“2-'
with yellowish brown spols on spirals, following whorls with  uniformly pgmented though wsually outer and inner or all
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I IGS 857 Caenus Celllosramis, subeenus Bemtbastoleng

.50 mm, 50 = 3T, 5| 116 52, . (8
K.} rospevise, MUSORSTOM 5 st 379, 53 = |8, 54 =
<8 5T = |28
sparals aliernately spotted yellowish brown and white. Pale

green macrcous layver showing
layer on spine

Frofacench 333370 pm wide, sculpursd with netwark of
fime, ¢osp threads thar enclose roughly hexngonal spaces,
apcal fold tip, rounded, terminal vanx sirong

Televcorch of up 1o 7,40 whorls: 151 eighth whorl with erisp
cpifal threads, delinenled by sirone. roanded vanx, Wharls

convex, angulated at P4, periphery becoming rounded

through transluceni outer shell

&0 I Bast

Frh TR AT

JOEN . Callieeromgs ¢ Benrhiosielerg 15
MUSGRSTOM O sin CF d46% 227 4

=231, C. (B

caramaten, hololype
20,4 mm BREd

1M} perfinax, holotvpe, 10,5 = 960 mm, 56

wduill whorl, base weakly convex, Promineni afal cords on
spare and bass; axinl cospae sirong on 15t 4 whaorls, alr
absalete on *-l:|'l~-:-.||:.'||l whorls, PF2-Pd commencing mme
iely aflier post larval scar, higher than broad after 3ed wharl,
2 and P3 wvery strong and simalar throwghouwt; P4 weaker,
partly covered by succesding whorls: P1 commencing mid 3rd
- mid 5th whorl, weak throughout; few lne lerinry sparals
appeanng u pamary imlerspaces on st adull whorl, MNoda-
les amall and rounded on |":_ L '\-\.|I|:'|,;|l. _|~;.-,||'.. .h||;|'|'||-_'-\.-
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sed, gently adapically uplumed, and sharply and norrowly  on base. Aperture subcircular. Cruter qui thin ai rim, thicke-
angulaie in laeral seciion on P2 and P3. Base with 7-14 more  ned wathing strongly so abapically. Inmer lip thick. Mo
or less similar sparal cords, nodules small, low, rounded;  paretal inductura.

riidimally pleated, more strongly m Southern than m narthern Armimral. External anatomy, rdola (Fig. 128) and jows
specimens. Fine collabral growth lines throughout. stronger  similar 1o those in C. (8.} katherina,

TasLE 12. Calliostoma ( Benthastefena) coromatuen. Shell measurements (mm) and countings
(LAGON: stns 394, 395, 396, 497, cHALCAL 2: stn DW 83, musorstoMm 4: stns CP 172, CC 173,
CC 175, DW 227).

Characler n Range hean SD

H 10 7.20-10.94) 9.60 L.17

D 10 6.60-09.00 8.18 0.69

H/D 10 1.08-01.33 1.17 (.08

W 10 6.30-07 .40 7.04 0.39
REMARKS. Calliostoma ( Benthastelena) coronanm bears a superficial resemblance wo C.

(B.) digdematen, from which it differs, however, in numerous sculptural details. More obvious
differences include a lack of an umbilicus, lack of secondary spiral cords on all but the last adult
whorl, and in that P2 and P3 are more similar to each other. Northern specimens differ from southern
specimens in having weaker axial sculpture on the base, but otherwise appear to be indistinguishable.

ErvmoLoGy. — Crowned (Latn).

Calliostoma ( Benthastelena) tosaense (Kuroda & Habe, 1961)
Figs 52-54, 154, 156: Table 13

Tristichorrachus fosaensis Kuroeda & Habe in Habe, 1961: 10, app. 3, pl. 5, fig. 14

Cither relerences:

Tristichorrochus rosmensis - Hang, 1964; 14, pl. 5, fig. 14, — Azuvma, 1961 text hg. 1.
Calliostoma | Tristichorrockas) sp. of. toseensis = MarspaLl, 197% 338, fig. TGH.
Calfivstamea | Trictichofrochus ) tosaenas — KosuGe, 1984 &, pl. 2, figs 11- 12

TyrE MATERIAL. — Holotype NSMT.
TYPE LOCALITY. Tosa Bay, Japan.

MATERIAL EXAMINED., — New Zealand. nzon, stn K858, 30°34.2° S, 178"29.8" W, off Curus 1,
Kermadec Is. 465-501 m, | dd (~zo).
Chesterfield Islands. MUSORSTOM 5: stn 379, 19°53° S, 158°40° E. Chesterfield Reefs, 370-400 m, 1 dd.
Lovalty Islands. MusoRsTOM 62 5tn DW 459, 21701° 8. 167°31' E. off Lifou, 425 m, 1 dd. — Stn CP
463, 21°04° 8, 167°32" E, off Lifou, 480 m, 1 dd.
Japan. Tosa Bay, ca. 100-200 m, 2 spms (KMNZ).
Philippine Islands. Bohol Straits, ca.150-200 m, 3 spms (NMxZ).

Distrasuion (Figs 153, 156). Southern Japan, Philippine Islands, Chesterfield Islands,
Lovalty Ridge, Kermadee Islands, ca. 100-501 m. Depth range of living animals unknown,
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TaBLE 13. — Calliostoma { Benthastelena) tosaense. Shell measurements (mm) and countings.

H D H/D ™

09.6 0%, 1.07 6.20 MUSORSTOM 5: stn 379

16.8 1 6.0 1.05 7.30 Bohol Straits (MMNZ)

193 18.7 .03 7.80 Tosa, Japan (NMNZ)

0.8 19.5 1.05 8.00 Tosa, Japan (NMNZ)

220 20.8 1.06 8.00 Bohol Straits (MMNZ)

22.4 20.4 110 .40 MUSORSTOM 6: stn CP463
23.0 21.6 1.06 8.30 Bohol Straits (NM~z)

REMARKS. 1 am unable to detect any taxonomically significamt differences between the

specimens examined (Table 13), suggesting that a single exceptionally widely distnibuted species s
represented. This species is distinctive among Benthastelena species in the combination of large size
{height up to 22.8 mm), weakly convex teleoconch whorls, lack of shoulder angulation, sharply
pointed nodules on spire, and peripheral P3 and S3.

Calliostoma | Bemthastelena) pertinax sp. nov.
Figs 53-37, 155

Tvre MATERIAL, — Holotype (11.5 = 9.60 mm, 7.50 TW) and 2 paratypes MNHN,

TYPE LOCALITY.

MATERIAL EXAMINED.
33 E, 375-400 m, | dd (paratype).

S. New Caledonia. siocaL, stn CP 108, 2203’ S, 16706 E. 335 m.

— All type maternial. New Caledonia. LAGON: stn 993, 20°15" 8, 163°

BIoCAL: stn CP 108, 22°03° 5, 167°06° E, 335 m, 1 dd (holotype).
MUSORSTOM 4: stn CC 247, 22°09° §, 16T°13" E. 435-460 m, 1 dd (paratype: 10.7 x 9.40 mm. 7.40 TW).

DastripuTion (Fig. 155). — OIT northern and southern New Caledonia, 335-460 m (dead).

DESCRIPTION, Shell up 1o 11,5 mm high, glossy, of
maderate thickness, spire evenly conical, 2.00-2.31x as high
as aperture, mean spine angle 577 anomphaloos.

Calour of lip of prodoconch apacal fold yellowish brown,
rest of protoconch and most of 131 teleoconch whorl pale
buff, 2nd whorl vellowish brown, subsequent whorls white,
P35 53, P4 and hasal spérals spotted vellowish brown.

Provocomch 400 cm wide, sculpiured with network of fine,
crisp threads that enclose roughly hexagonal spaces, apical
fold tip rounded. terminal vanx strong.

Teleoconch of up to 7.50 whaorls; 131 eighth whorl with erisg
gpiral threads, delineated by strong rounded varix and
gn'r'u.-l:h sear. Firil 2 whorls convex, 3rd wharl b-.wmmg
almost fat, subsequent whorls almost fMat, suture weakly
mpressed. periphery angulate, 53 peripheral, hase weakly
convex. Bpite amd base wath prominent, rounded spiral cords
that multiply by inlercalation; axial costae sirong on 1si 4
whorls, almost obsolete on subseguent whorls. Modules on

REMARES,

spare roundly comcal m axial sechion, [aterally compressied,
adapical exiremitics overhanging bases of spirals; basal
mwodubes lower, sounded. P2-P4 comeencing immediately
after post lnrval scar; P2 and B3 strong and samalar om 150 2
wharls, P3 |arger on subsequeni whorls; Pl commencing on
mid Znd whorl, enlarging to resemble P2; 14 weakest, partly
coversd by succeeding whorls, 51 commencing late Tih - early
fth whorl, weak: 52 commenang mud - Inte 3rd whaorl,
calarging o resemble Pl and P2; 53 commenang mid 3rd -
start 4ih whorl, becoming as large as B3 and r.ﬁirhtmt.
Tertiary sprals weak, 2 or 3 &l end of kst adult whosl, | per
imterspace. Base with 10-12 similar primary spiral cords, a
secondary in most inderspaces on lasi half whorl. Fine
collabral growah bines throughowt. Aperture subgquadrate.
Cuter hp than a1 rim, theckened withon, strongly s0 on
abapical sade. Inner lip thick, Parietal inducturn than.
Arieral unknown.

Calliostoma | Benthastelena) pertinax bears a general resemblance 1o C. (B.)

tosaense (Fig. 53) in early teleoconch morphology but differs in numerous details of teleoconch
sculpture. These differences include much later appearance of 51, more rapid enlargement of 83, and
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lack of radial pleats between P3 and P4 on the early teleoconch whorls. Judging from the slight
constriction and descent of the ¢nd of the last whorl, the holotvpe of C. (B.) pertinax 15 evidently
an adult, so the species attains about half the size of C. (B. ) 1osaense. Although it differs in sculptural
details, €. (B.) pertinax is strikingly similar to C. swieri Finlay, 1923 (Bev & MaxweLL, 1990: pl.
194} and €. fragife Finlay, 1923 from the Lower Miocene of New Zealand. The latter species,
incidentally, is the type species of Femustas Allan, 1926,

ETyMOLOGY. Firm (Latin).

Subgenus Awrvrrotrocnvs Monterosato, 1890
Amprlfotrochus Monterosato, 1890: 1435, Type species (by monotypy): Trochns groodanes Born, 1778, Recent, Europe.

DIAGROSIS. Shelf up to about 30 mm high, spire narrowly conical, periphery angulate.
anomphalous, all teleoconch whorls but 15t more or less flat-sided. P1-P3 commencing immediately
or P1 commencing later than P2 and P3, axial sculpture strong on early teleoconch whorls, persistent
in some species, producing fine, crisp reticulation: nodules rounded or roundly conical, enlarged at
periphery in some species, elsewhere small. External anatomy. radula and jaws similar to those in
Calliostoma (5. sir.).

REMARKS. — Ampullotrochus is allowed subgeneric status for a group of species that differ
from Calliostoma (s. str.) primarily in having strongly flatiened, finely nodular early teleoconch
whorls, and axial costae that are stronger, more sharply defined and persistent. The combination of
sculptural character states, particularly on the early teleoconch whorls, produces a distinctive facies,
which, however, is difficult to quantify or more objectively describe. The two groups are sharply
delineated, although both exhibit considerable degrees of interspecific variation. Apart from the type
species (Fig. 21) and the taxa described below, the subgenus includes C. (A. ) gubbiolii Nofroni, 1984
(western Mediterranean and north western Africa) and Tristichatrochus iris Kuroda & Habe, 1961
(southern Japan), while several undescribed species occur off the Philippines Island (xMMNZ).

Shells of Ampullorrechus species are superficially similar to those of some species of Asrele, all
of which differ, however, in having stronger spiral lirac on the first teleoconch whorl, while the
nodules on P3 are typically alternately enlarged on the carly teleoconch whorls, Moreover, Astele
species are extremely distinetive in that the innermost marginal teeth are relatively huge and extremely
stout, each with a large secondary cusp on the inner side. Asrele, as here interpreted, includes (as a
synonym) Salsipotens, the type species of which (Trochus armillarus Wood, 1828) has ﬁill‘n'tl:-ir radular
and early teleoconch morphology. Although A. armillanen is more narrowly conical 1h_=m A.
subcarinatum and lacks an umbilicus, narrowly conical species with umbilicuses occur in the
Australian Tertiary (e.g. Calfiostoma semiornata Chapman, 1926). Moreover, the southern _-Iius[ru]iuﬂ
Recent species Astele ciliare (Menke, 1843) is both anomphalous and as broadly conical as A.
subcarinalm,

Calliostoma { Ampullotrochus) xanthos sp. nov.
Colour Plate; Figs 58-60, 129, 155; Table 14

Calfipstomna | Tristichorrochus | sp. of, simplex - Marspary, 1979 537, figs 7C-D only (not €. siriplex Schepman, 1905)
TYPE MATERIAL, Holotype MxHN,

TYPE LOCALITY. ¢ Mew Caledonia. cHaLcaL 2, sin DW 76, 23°41° 5, 167°45° E, 470 m.
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FrGs 55-60 Crenius Catfnodfomn, subgenus dmpaiforrocfs R-60, Callivsioma | Ampullogroechus ) xarthes, holotype, 5060
G mm, 59 o« 3960 = 104, — 61, . (A ) peregrimen, holotype, 27.4 = 195 mm, — 6263, €. (4. ) peregriniem,

paratype, suin & stn W 53, 62 = 25 63 = 36 (detail of aduli spire sculpiured G-, Calliosranng @A) heros
holatype, D16 % 1LY mum. 6% = 26 66 = |34

MATERIAL EXAMINED. Mew Caledonia, cHALCAL 22 sim DW Ta. 23407 5 167°45" E. 470 m.
| dd (holotype).
Loyalty Islands. musorsTOM 6: stn DW 459, 21°01° S, 167°31" E, 425 m. off Lifou. 1 I
Mew Zealand. wzon sin K826(3), 28748° S, 177°48" E. 390-490 m. off Raoul 1., Kermadec Is, 25.7.1974.
I dd {mzon).

DiSTRIBUTION (Fig. 155). — Off Lifou. Lovalty Islands (425 m), south of Ile des Pins, southern

New Caledonia (470 m, alive), ofT Raoul Island. Kermadec Islands (390-49) m).
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DEscriFTos. — Skell {immatune hoborype) 200 mm high,
glq}ﬁ:.'. slomal; spire narrowly and evenly concal, TiRx hgher
ihan aperiure. mean spire angle 54°, anomphalous,

Codoar of pronoconch and 1st teleoconch whord pale buff,
Ind and mast of 3rd whorl white, subsequent whaorls pale
buff: 53 and P4 yellowish brown between nodules, base
white.

Frorocanch 4300 o wide, seulpiured with network of fine
threads than encloze roughly hexagonal spaces, apical fold up
tightly rownded. terminal vanx strong.

Teleoconch of 6,50 whorls; 15 guarier whorl with ensp
sparal threads and strong varix, delineated by growth scar
amdd low vanx, First whorl strongly convex, 2nd whorl
becoming weakly convex, subsequent whorls flat with NMush
suturne; periphery angulate, 53 and P4 peripheral, base weakhy
convex, Spere and base with prominent, rounded. nodular
spiral cords thar muluply by intercalation; axial costae strong
on lst 35 whorls, weakeming and becoming obsolele over
next whorl, Modules on spire rounded on Ist 3 whorls;
thereafter in lateral profile sharply shelved adapically, roun-
ded abapically. on 52 and P4 elliptical amd axially compres-
sed in plan view and semicontiguous, elsewhere rounded.

415

cing immediately afier post larval growth scar; P2 and P3
stromg and smalar throughout: P4 narrower, almost entirely
expossd on spire; Pl commencing ai start of 2nd whorl, as
large as P2 and 3 by 3rd whorl. Secondary spirals enlarging
1 resemble primaries, 51 commencing early 6th whorl, 52
and 33 commenang mad Srd whorl. Fine collabral growth
lines throughout. Base with 16 spiral cords in front of panetal
area. ouler ¥ weaker, closesi. Aperiune subgquadrate. Cuner lip
thin at rim, thickened within. [nner lip thick. Pareral plaze
very thin.

Awima! {holsiypel,. Snout dorsoventrally Mattened, nearly
twice as long as broad, tp Eterally expa and edged with
crowded, slender papillac. Cephalic weatacles narmowly tape-
red, rather shaore, linbe longer than snout; eyestalks an outer
hases continuous with promineni cephalc lippets. Left and
right neck lobes wvery large. thin in section. Epipodial
tentacles small, 3 nghit and 4 lefi. Fooi large, long and
pivrrow, subes with rounded pustules. Operculum tvpical,
regladish borowre,

Rirarala (Fig. 129y similar 1o that of C. (4. graumlerams but
with & instcad of 5 pairs of lateral teeih. each with more
nirrowly Iuru.'n:'d. Cullamg Are.

Basal nodlules constberably smaller, rounded. P2-P4 commen-

TasLe 14, — Calliostoma ( Ampullorrochus) xanthos. Shell measurements (mm) and countings.
H (B H/D W
08.0 06.90 1.16 6.50) Holotype
14.6 12.80 1.14 8.50 MUSORSTOM & stn DW 439
19.6 15.20 1.29 9,40 Nzl stn K826(3)
REMARKS. — Although similar to the holotype in gross facies and apparently conspecific. the

specimens from Lifou and Raoul Island exhibit some sculptural differences. In the Lifou specimen,
Pl enlarges more rapidly on the 1st whorl, and 52 and §3 commence earlier (early 3rd and mid 2nd
whorls respectively), but the first four whorls are otherwise similar. Following the 4th whorl, P1, P2,
$2 and P3 become much wider. gradually dividing medially, while they are sharply shelved both
adapically and abapically (shelved adapically, rounded abapically in holotype). Since multiplication
of spire spirals by fission is extremely rare in normal calliostomatids, it seems probable that the Lifou
specimen has grown abnormally, perhaps due to injury associated with a repaired fracture early on
the 3rd whorl. The Raoul Island specimen (MarsHaLL, 1979: figs 7C-D). similar to the holotype in
early teleoconch facies, differs from it in the later appearance of 52 (carly 8th whorl) and tertiary
spirals (late Tth whorl), and differs from both the holotype and the Lifou specimen in having
considerably stronger. more widely spaced nodules on 83 and P4. The Raoul Island specimen is
interpreted as either an inter or intrapopulational varant.

. xanthos corresponds in a general way with the original description and illustration of C.
guadricolor Schepman, 1908, Unfortunately the only known syntype (zma, “Siboga”, stn 49A, Sape
Strait, Flores, Indonesia, 69 m) is clearly neither the originally described nor the illustrated specimen,
which was thus presumably the one recorded from “Siboga™, stn 257 (off Kai Is, Indonesia, 52 m)
and evidently lost (MooLexpeek pers. comm.). The extant symiype (height 6.600 mm, diameter
6.10 mm). now bleached and etched due to prolonged storage in acidic alcohol, differs from C. (A.)
xanthos in the earlier appearance of P1, and in that 83 becomes penipheral and larger than P4.

The Raoul Island specimen was originally thought to be related to C. simplex Schepman, 1908
(MaRsHALL, 1979), but the holotype of that species differs in colour and seulptural details. C. simpfex
is much closer 1o C. (F.) comprum and thus probably belongs in subgenus Fautor.

Dogres - AMEHN Pans
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Calliostoma { Ampullotrochus ) peregrinum sp. nov.
Figs 61-63, 130, 153; Table 15

Callivstoma ( Tristichotrochues) sp. of, simplex - MarsHaLL, 1979: 537, figs TE-F only (not C. siogplex Schepman, 1908)

TyrE MATERIAL. — Holotype and 4 paratypes MNHN.

TYPE LOCALITY.

MATERIAL EXAMINED.
168°08" E, 233 m, | dd.

S. Mew Caledonia, smie 4, stn DW 52, 23°41° S, 168°1° E, 235-250 m.

New Caledonia. smie 3 stin DW 8, 8. New Caledoma, 24°45° 5,

sMiB 4: stn DW 45, 24°46° S, 168°09° E, 245-260 m,] Iv (paratype). — Stn DW 52, 23°41" 5, 168°1" E,

235-250 m, 1 Iv (holotype).

- Stn DW 53, 23°40° S, 168°00° E, 250-270 m, 1 dd (paratype).

sMIB 5: stn DW 75, 23°41° S, 168°01°E, 270 m, 1 dd.
Loyalty Islands. smip 5: stn DW 90, 22°19° S8, 168°42' E, 340 m, 1 dd (paratype). — Stn DW 93,

22°20° S, 168°42° E, 255 m, | lv (paratype).

New Zealand. nzon stn Z2098, 28°39.5' 8, 173°01" E, Betty Guyot, N. Three Kings Rise. New Zealand,

B41 m, 4.9.1967 | dd (nzo1).

sTriuTION (Fig. 154). — South of Loyalty Islands and south of lle des Pins, southern New
Caledonia, 233-340 m (living at 235-260 m) and northern Three Kings Rise, northern New Zealand.

841 m (dead).

DascEIPTION Shel!l up 1o 374 mm hi"Ejh' alossy, stoul;
spire narrowly comscal, weakly cyvrioconoid, 2.11-2.31x higher
than aperiure, mean spire angle 51-35" anomphaloos,

Colowr of tip of apscal fold pale bull, rest of protoconch
and most of 1st teleoconch whorl white; next 2 or 3 whorls
bull white with irregular yellowish brown maculalions.
Subsequent whorls pale yvellowish brown, P3 amregularly
aliernniely $FI-|,'IH|:|,‘| white and }'ll'.'“l.'l'A‘iEh brown until last aduﬁ
whorl, other spirals iranslecent white.

Pratocorch 420470 am wide, sculptured with network of
fine threads than enclose roughly hexagonal spaces. Apecal
fold tip rounded, termunal vanx rounded. ;

Teleoconch of up o 9.80 whorls, 1st eighth whorl with crisp
gpiral threads, d-tlllh:uh:'di‘l;}' Emmh scar and strong, rounded
wvans. First and mos 2nd whorl convex, subsequent
wharls Mat with Mush suture; penphery angulate, tightly
rounded at maturity, P3 peripheral; base weakly convex,
Spire and base with promineni spiral cords. spare sparaks
multiplving by intercalation; axial costae strong on Ist 3
whaorls, wenkening on dih whorl, becoming ohsobete on 4th
whaorl. Modules on I31 3 whorls rounded. on subsequent spare

TasLE 15.
H ) H/D
17.0 (est.) 14.7 1.16
202 16.0 1.26
2010 (est) 17.0 1.23
27.4 19.5 1.40

whorls somewhat prism-shaped (i.e. rather sharply angulate
though with fMattened summits). most prominent on P3;
nadules on basal spirals weaker, rounded. P2-P4 commencing
immediitely alter post larval growth scar, P2 and P2 strong
and similar on 15t 2 whorls, P3 therealler sironger, ptn'Eht-
ral. P1 a fine thread on 15t whorl, becoming as lange as P2 on
Ind whoel, P4 panly coversd by suﬁ:q:-cdin; whiorls, S
condary spirals entarging to resemble Pl and P2, 51 commen-
cing mad 4th whorl, ?3 commencing early 1o mid 3nd whorl.
Tertiary spirals 2, |.'111:Lrg|jl11_g o resemble Pl P2 and secomdi-
ries, commencing on dth of 5th whorl in FE-EE_ and 52-P3
INRETSpa ces. Elpir-: spiral interspaces aboul as wide as each
spiral on early whorls, becoming considerably wider than
wach sparal, Base with 14 or 13 samilar rounded spiral cords
Fine collabral growth lines throughout. Aperture subgua-
drate. Outer lip thin at rim, thickened within, Inner lip thick.
Farictal indwctura thin, translucent.

Animal, External anatomy unknown (dried).

Radula (Fig. 130) with 6 pairs of kaeral teeth, outer 2 pairs
lacking serrated tips, other teeth and jows srmilar o those in
O (AL granmaiaii,

Callfostoma [ Ampullotrochus ) peregreimam. Shell measurements (mm) and countings.

TW
£.50 {est.) smm 3 stn DW 8
9.0 sk 4 stn DW 53
930 (est) swam 4: stn DW 45
930 Holotype

Remarks. — Calliostoma ( Ampillotrochus ) peregrimm differs from C. (4. ) xanthoes in having

a mottled colour pattern on the early teleoconch whorls, and in lacking the dark pigmentation on 53
and P4. It differs further in sculptural details, particularly in having substantially finer nodules and
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more widely spaced spiral cords. It is apparently most closely related to the southern Japanese species
C. (4.} iris. from which it differs in having stronger spiral cords, especially on the periphery, with
nodules that are more sharply bevelled on their adapical and abapical sides.

ETyMOLOGY.
AXONOMIC S1alus.

Travelling about (Latin), alluding both to its distnbution and changing

Calliostoma { Ampullotrochus) heros sp. nov.
Colour Plate; Figs 64-66, 131, 153; Table 16

TyrE MATERIAL. — Holotype and 3 paratypes MxHN.

TyrE LOCALITY. — Lovalty Islands, MUSORSTOM 6, stn DW 482, 217217 5, 167°47° E, off Mare

[.. 375 m.

MATERIAL EXAMINED, — Loyalty Islands. musorstom 6: stn 439, 21°01° 5, 167°31" E, 425 m,
2 dd (paratypes). — Stn DW 482, 21°21' 5, 167°47" E, off Mare L., 375 m, | Iv (holotvpe).
sMIB 5: sin DW 87, 22°19° S, 168°41°E, 370 m, 1 dd . — Sin DW 93, 22°20' S, 168"42" E, 255 m,

| dd (paratype).

DistriguTioN (Fig. 153). — Off Loyalty Islands, 2554235 m, living at 375 m.

DescripTiON. — Shell up to 14.4 mm high, glossy, lightly
il spire narrowly conical. weakly cocleconoid, 1.92-2.0 =
as high s aperture, mean spire angle 38-62°, umbilicus
MEATFOW.

Calpwr of proioconch and most of 15t isleoconch whorl
translucent white, Subsequent spire whorls vellowish brown
with paler paiches (about 6 on Tth whorl), P3 cl-m:l;{
alternately spotted vellowish brown and white. Base pa
vellowish brown, with or without 2 spiral rows of yellowish
hrown strenks midway between periphery amd columslla.
Pratoconch 470-480 um wide, sculptured with network of fine
threads that enclose roughly hexagonal spaces. Apscal fold
tp rounded, 1erminal varix sirong.

Teleoconch of up to 7,50 whorls, growlh sear immediatel
following protoconch. First whorl convex, subsequent whorls
sharply angulated an P3, shoulder slope steep and concave,
huse weakly convex, Spire amd Base with prominent, roumded
spiral cords that multiply by intercalation; axial costae strong
oan st 4 whorls, finer and closer on all subsequent whaorls,
meluding bage. Modiles on 53 strongest, rounded, comcal,
forming close saw-tooth serration; nodules on other spire
whaorls small. rounded, crowded, P2-Pd commencing mmme-
diately: P2 and P2 strong throughout. P3 strongest, periphe-
ml; Pl commencing kate on 1st whaorl, rapidly enlorging Lo

TapLE 16,
H D H/D
14.4 11.5 1.25
13.7 12.6 1.08
11.6 10.2 1.14

resemble PE P4 parily covered I:Lmrc'mling whorls. Se-
condary spirals enlarging 10 resemble primaries, 51 commen-
cing mad 1o late 3rd whorl, 52 commencing late 2nd - early
3rd whorl, 53 abseni. Tertiary spirals slowly enlarging £o
resemble primaries and sscondaries. | per interspace, earliest
commencing between P2 and 52 on early 10 kaie 4th whorl,
others commencing in varying order and position. Base with
2i5-24 low, rounded spiral cords, nodules rounded, Sirongedt
on inner X} spirals and very weak elsewhere in subadudt
holotvpe, nodules on other spirals enlarging on last adult
whorl. Umbilicus narrow, conical, diameter 8.4 - 10.2 % of
shell diameter, partly overhung by nner hip nm. Aperture
subquadrate. Outer Lip thin at rim modestly thickened wathin,
Inmer lip thin. nm free. Paretal inductura present only in
adulis. extremely thin, translecent. ;

Aninral. Snout fringed with prominemt papallae. Cephalic
fentackes long amd slemder, Nattened. narrowly lapered,

ominent evestalks with well developed eves af oufer bases,

deck lobes prominent. thin, left lobe -mu.s':dtml_:i}- larger than

right. Epipodial tenincles slender. 3 on each side.

Radula (Fig. 131) similar to that of C. (A} grenw/atesr but
with 6 instead of 5 pairs of lateral teeth, their Gips more
narrowly iapered,

Calliostoma { Ampullotrochus) heros. Shell measurements (mm) and countings.

™

8.50 sMiE 5: stn DW 93

7.75 sMusorsTOM 6 stn DW 459
7.80 Holotype
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REMARKS, — This extremely distinctive species differs from all other known Ampullorochus
species in its fine sculpture, pagodiform spire, and concave-sided spire whorls.

EryMoLoGy. — Named after Virginie Heros (v,

Callivstoma ( Ampulletrochus) alisi sp. nov.
Figs 67-69, 132, 157

TYPE MATERIAL.
T.50 TW) s,

TYPE LOCALITY.
430 m.

Holotype (14.7 12,7 mm, 7.60 TW) and | paratype (13.8 x 11.9 mm.

Loyalty Islands, musorstom 6, stn CP 464, 21°02'S, 167°32" E. off Lifou.

MATERIAL EXAMINED, — All type material. Loyalty Islands. MusorsToM 6: stn 459, 21°01° 5.
167°31" E, 425 m, | Iv (paratype). — Stn CP 464, 2102’5, 167°32" E, off Lifou, 430 m. | Iv (holotype).

DistrisuTion (Fig. 157).

Descripmion. — Shedl up to 14.7 mm high, glossy, stout;
spire narrowly and rather -:vcnl; conical, 1.77-1.90x as high
as aperiune, mean spire angle 577, anomphalous,

Cofewer of spire pale orange, base and nodules on 53 white.

Protocarch 430 pm wide, sculptured with network of fine
threads that enclose roughly hexagonal spaces, apical fald tip
broadly rounded, terminal varix sirong

Feleocanch of up 1o 7.60 whorls; 15t quarter whorl with 5
sparal threads, clearly delineated by strong, rounded varix
and growth scar. First whorl convex, subsequent whorls maore
or less flat; periphery sharply angulated, surmounted by 53,
overhanging iulgsrquum whorls: hase weakly convex, Spine
with prominent, rounded, nodular, spiral cords that ruliaply
by intercalation, interspaces broader than each ﬂ:iml; nowdu-
les prominent, roundly conical, adapical edges sharply shel-
ved, summits slightly but distinetly upturned: axial costae
munum.mrriismn! throughout. Pl weak and P2 and P3
strong and similar on st whorl; P4 weak throughouw! and
partly covered by succeeding whorls; P1 rapidly enlarging
and resembling P2 on 2nd whorl, broader than P2 on 3rd -
3th whorls, after which as broad as P2, P3 more prominent

Off Lifou, Loyalty Islands, 425-430 m (living).

than P1 and P2 after 1st whorl. $1 commencing on mid dth
= nud Sth whorl, 82 commencing on early - mid 3rd whorl,
both enlarging 1o resemble P2 E.‘- commencing on mid 3rd
whorl, close beside P4, becoming penipheral and slightly
lurger than P3. Base wath 10 or 11 similar, rounded spiral
cords with bluntly rounded nodules. Fine collabral growih
lines throughout. spiral interspaces finely granulate on ear-
liest whorls. Aperture subquadrate. Outer Lip thin at rim,
thickened within, especially abapically. Inner lip thick. Pa-
recfal inductura very thin.

Anirral. Snout subrectangular, longer than broad, tip
laterally eared, densely papillate. Cephalic tentacles shender,
tapered, prominent evestalks with well developed eves at
outer bases. Neck lobes wery prominent, thin, lefl lobe
conssderably larger than right. both occupying more than
half length of (contracted) epipodial fringe. Epipodial tenta-
cles small, wpersd, 2 on cach side.

Raduls (Fig. 132) withthe formula o + 8 + | + 8 + o,
generally similar (o that of & (4.) granwfaiem, which has
only § pairs of lateral tecth at matunty.

REMARKS., — Calfiostoma | Ampullotrochus) alisi bears a general similarity to C. [ Fauror)
scobingtun (Adams in Reeve, 1863) and C. (F.) houbricki ¢p. nov., but differs from both in colour
and colour pattern, in being larger relative to the number of whorls. in having a larger protoconch
(width 430 um vs. 300 um and 350-370 um respectively), and in that S2 commences on the third
teleoconch whorl. Despite these similarities to Fauror species, O [ A.) alisi exhibits gross teleoconch
facies that are closer to Ampullotrochus, particularly the fattened early teleoconch whorls and strong,
persistent axial sculpture. Moreover, the lateral radular teeth are not as slender as in Fawror species

and more closely resemble those in C.

ETvMoLoGY. — Aller N.O. “Alis".

(A granwlatum, heros and peregrinum.
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Gienus Barhyfaufor gen. nov.

|:. e SIS Hadhyfartir rapuiid sp. 0oy Becent, morthern Mew Zealand

DiaGNosIs. — Shell up to about 23 mm high, white conical. anomphalous, periphery angulate,

5
teleoconch whorls Mat-sided. P3 commencing immediately. P1 and P2 commencing on 2Znd and ird
whorls respectively, or P1 and P2 commencing on 2nd and 15t whorls respectn ely. Teleoconch spirals
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multiplying by intercalation; axials restricted to early whorls, strong between P3 and 83, intersections
with conical nodules, spirals becoming smooth on later whorls in some species; base typically with
a broad smooth median band. Radula with the formula «c + 5 + | + 5 + = central tooth hroad
with broadly angulate tip, lateral teeth broad-based with narrowly tapered tips. Marginal teeth
similar to those in Callfostoma (5. lar). Animal with prominent left and right cephalic lappets
extending posteriorly from eyestalks. otherwise similar to that in Calliostoma (s. lat.),

REMARKS, — Apart from the new species described below, this group includes Calliostonag
nltispinosim Schepman, 1908 (Indonesia and Philippine Iskands). an undescribed species from off
Rowley Shoals, Western Australia (xvnz M 257425) and probably Kembologion babelica Habe, 1961
(southern Japan). Their shells are distinctive in being white with fat-sided whorls and an angulate
periphery. Three of the species (described below) are rendered highly distinctive by the late
appearance of Pl and P2, especially the latter, though these spirals appear earlier in the other species.
C. multispinosum (holotype zma 3.08.74, plus 2 additional specimens in MNHN from MUSORSTOM 2
stations 44 and 77, off the Philippines) and the species described below share a distinetive smooth
median basal spiral band. All of the species have particularly strong axial costae between P3 and §3
and exhibit a distinctive gross early teleoconch facies that is difficult to quantily or objectively
describe — compare, for example, the illustrations of early teleoconchs of Bathyfuutor species {Figs
71, 73, 77) with those of superficially similar Ampulfotrochus and Benthastelena species (Figs 53, 56,
3, 62, 63, 68). The only well preserved animal seen (of B. rapuhia sp. nov.) differs from those of all
other species examined during the present study in having prominent cephalic lappets that extend
posteriorly from behind the bases of the evestalks.

ErvmoLoGy. — From the Greek farhus (deep) and generic name Fautor (gender masculine).

Bathyfautor rapuhia sp. nov,
Figs 70-72, 133; Table 17

TyPE MATERIAL. — Holotype xzon H-6040. Paratypes: 3 nzon 1 ~vmz MIIT283, | mnuw,
Tvyre LocaLITY. — N. New Zealand, nzot stn U582, 31°52.0° S, 172°26.0° E. Three Kings Rise,
T90-780 m, 5.2.1988, R.V. “Rapuhia™,

MATERIAL EXAMINED. New Zealand. nzor stn US82, 31°52.0° S, 172°26.0° E, Three Kings
Rise, T90-780 m, 2 Iv (holotype Nmnz).
Southern Norfolk Ridge. NZOI stn P8, 32°90.8' S, 167°26.8' E, Wanganella Bank, 757-660 m, 4 dd
(paratypes: 3 NZol, 1 MNHN).

DisTrisuTioN. — Three Kings Rise, northern Mew Zealand: and Wanganella Bank, southern Norfolk
Ridge. 660-790 m, living at 780-790 m.

DEscriPTION, Shell up to 228 mm high, glossy, of
mioderate thickness, spire narrowly and rather evenly conicnl.
217-2.30x as high as aperture, mean spire angle 51-33°,
anomphalogs,

Colowe uniform bulf white, pale green nacreous laver
showing through translucent outer laver in spiral INLETSuIcEs.
_ Protocanch 470-500 wm wide, sculptured with network of
fine threads that enclose roughly hexagonnl spaces, apical
fold tip rounded, terminal varix strong

Teleaconch of up 1o 890 whorls; 151 eighth whorl with crisp
spiral threads, delineated by strong rounded varix and
growth scar. First 2 whors” angulated a1 P3, subsequent
whorls more or less flat, suture almost Mush: penphery

angulate, 53 peripheral; base weakly convex. Spire with
prominent, rounded spiral cords that muluply by intercala-
ton; axial costae strong on 1st 4 whorls, becoming obsolete
on Sth whorl, nodules roundly conical, strongest ar §3,
gradually becoming obsalete after 4th - 6th whorl, P3 and P4
commencing immediately, PY stromg  throughout: Pl
commencing early on 2nd whorl, rapidly enlarging 10 resem-
ble P3; P2 commencing on mid 3rd whorl, slowly enlarging 10
resemble P3; P4 weak throughout, partly eovered by succee-
ding whorls. §1 and 52 enlarging 1o resemble adjacent
primaries, 31 commencing early 5h - 6th whorl, 52 carly Sth
= Tth whorl, 53 mid - lae 3rd whorl. Tertiary spiral
commencing close to adapical sude of 53 on mid 61k - Tth
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whiorl, another somelimes appearing on abapecal sade on mad
Bth - ke Tth whorl: adapscal spiral largest, resembling
summit of 53; addittonal tertiaries appeanng on last few
adult whorls, | per interspace. 83 amd associated 1 or 2
lertEaries surmouniing promineni peripheral bulge, Bose wth
fine spiral threads between P4 and strong, rounded outer
sparal cord; 3 or 4 smooth, rounded spiral cords on inper
third; intermediate zone broad. smooth apart from few spiral
threads beside outer cord, obscure spiral lines, and collabeal
growth lines. Aperture subguadrate. Outer lip thin at rim,
maodestly thickened within, Inner lip rather thick. Pametal
gl:mc exiremely thin.

Arieral. Snout longer then broad, tip expanded and
covered with crowdead, slender papillac. Cephalic tentacles of

Tante 17.

H D H/[D
0. 10 (7.55 1. 20
1950 | 5. 50 1.26
20,00 15,00 1.25
22.80 17.70 1.29

421

moderate lenglh, L;!EL"I'td. eyestalks with well developed eyes
at outer bases. Cephalic lappets prominent, continnous with
evestalks, Meck lobes large, thin, nght longer, left broader.
-pipedial teniacks 4 on each side, Fool long and narrow,
sades papillave. Operculum muliaspiaral,

Rireralia (Fig. 133) with the formula =2 + 5 + 1 + 5+ 2,
Central tooth broades, up broadly angulae, finely sermate.
Lateral teeth broad-based, tips slender, linely serrate. Inner-
most pair of marginals very large. laterally compressed,
termanel cusp largest, 3 or 4 stoul subteeminal cusps. Ouder
marginals narrowing outwards, tips narrowly lapered, out-
wardly more finely serrate. Jaw plates ovate, elements nos
markedly elomgate anteriorly.

Bathyfoutor rapuhia. Shell measurements (mm) and countings.

™

.60 nzol sin P8
8.75 Nz sin PR
2.9 xZol stn P8
%80 Holotype

REMARKS. — Among previously described calliostomatines Bathyfauror rapuhia is extremely

distinctive in the combination of large, narrowly conical, white shell, angulate periphery, flat-sided
spire whorls, and especially the late appearance of Pl and P2. The unicarinate (P3) first teleoconch
whorl is strikingly similar to those in Thysanodontinae, though the radula, jaw and early teleoconch
microsculpture are entirely different.

Erymorocy. — After RV, "Rapuhia”.

Rathyfautor caledonicus sp. nov.
Figs 76-T8, 134, 157, Table 18

Tyt MATERIAL. — Holotype (11.5 x 10.4 mm, 6.80 TW) mxux. Paratypes: 10 MnHN, 1 AMS
C201709, 1 smnz M262479,

TvPE LOCALITY. — 5. Mew Caledonia, miocaL, stn DW 48, 23°00° 5, 16T 29° E, 775 m.

MATERIAL EXAMINED. — New Caledonia. BioCAL: stn DW 48, 23°00° S, 16729 E, 775 m, 3 dd
(holotype and paratypes: 1 MxHN, 1 nmnz). — Sin DW 51, 23'05° S, 167°45" E, 680-700 m, | v
(paratype). — Sin DW 53, 23°09° S, 16743’ E, 975-1005 m. 1 dd.

MUSORSTOM 4: stn DW 159, 18°46" S. 163°16° E, 585 m, 2 dd (paratypes). — stn DW 160, 18742 5,
163°13° E. 668 m, 5 Iv (paratypes: | ams. 4 MnHN). — sin Dw 161, 18°3% S I63°11°E, 550 m, 2 lv

{paratypes).

DistrisuTioN (Fig. 157). — Grand Passage, northern New Caledonia and south of lle des
Pins, southern Mew Caledonia, 550-1005 m, living at 550-T({) m.

Profocarch 470-500 sm wide, sculpiured wath |:rtL'.t-.'|-rk_ af
fine threxds that enclose roughly hexagonal spaces, apical
fold tip rounded, terminal varix prominent of up lo 6.80
whorlg; 151 eighth whorl with erisp spiral threads, delineated
by strong rounded wvarix and growth scar. First 3 whorls

[ESCRIFTION. Shell up 1o 11.5 mm high, glossy, of
maderate thickness, spire narrowly and rather evenly conscal,
1.53-1.8% x as high as aperture, mean spire angle 61-H3%
very narrowly umbilicate.

Cafarr umform while,
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Fias 76-24 Crenera Batliviaurer, Doctvlestole nnd € wrilasTele T, Barhyfoutor ealedfoniieois, Il-."-l-l!:.|"\-|.' 11.5 = 1.4 mm
TI=18, HBaikyia NS, PATALYDE, MOCAL: Stn _}'L'l. 501, 77T = 20 T8 = (0 T4, Daciviamrele powpinedi,

holotype, 11. 7 x B, 40 mm BO-B2. Dacvlastele por . Sencz Reel, Noumes Logeon, Mew Cabedonia, 3-6 m
b, 30 % 420 mm, &0 B g3 %1 Iy 1 Murray Island, Queensland, inlertidal, ams
CHXE, = 6 4. Corafasrele oaf Broadhurst Reel, Queensland, ans CIS5203, 7.50 = 7.70 mm (immature)

angulated at P3, angulation weakening on 4th whaorl, subse-  shelved idapically, contiguous on 53 and M. P3 pnd P4

quent whorls kat or shallowly concave, sutere weaklv commencing immediately after post larval scar, P3 strong

impressed. penphery angulate, 53 peripheral; base weakly throughout; Pl commencng early on 2nd whorl

COTIVEX, -.'l.|.'|'||:. .':l:"|.|'.ll: il uibihcus '-Z.l'.|_r_h- wilh -r;-_.|;||_-|._--|: L|!|:_|r:£|_ 2 o reserible P ;‘. 2 COMITICRCH d T

rounded spiral cords that muliiply by intercalal axial  whorl, enlarging 1o resemble P1and P2 P4 weak throug

Gislne strong on 18t 4 whorls, wenkening on 5th wh weeak partly covered by succeeding  whorls, Secondan

-\-rlll'l"\- slcle therealler, 1 ':'l!"‘!." i
} whorl, 26=45 on Sth whorl, N

Iive s12¢ vanable alfes enlarging o rescmible primares %1 commeencing mid - lare

g5 roundly o dth whorl, 52 commenc ng start Seh -ae Mh owhorl, 53

=
LT
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compwencing mid 2nd - late 3rd whorl. Teriary spiral
commencing close 1o adapical side of 53 on mid 4th - early
Gth whorl, usually another close to abapical sde of 53
comesencing laie 5th - early Tih whorl, boih remaining weak
and resembling summit of 53 throoghout. Criher teraary
spirals commencing i varying orders 3l vanous stages of
growih, remaining weaker thon adjucent spirals, 1 per
nterspace. Bazal spirals rounded. multiplying by intercala-

423

gither 911 and evenly disinbuted, or more or less obsolete
From broad median sone. Fine collabral growth lines throug-
hout. Aperture subguadrate, Qater lip thin at fim, L
thickened within. Inner lip of moderate thickness; rim thin,
n'-'crhungingEuml:uili-:m:. Pariefal inductura extremely thin.
Anirial. External anatomy unkmown (available animals
dry).
Ruodula (Fig. 13d) and jaws amalar (o those of B repufis.

nom, developing rounded nodules with increasing size. spirals

TasLE 18, — Bathyfauror caledonicus. Shell measurements (mm) and countings (BocaL: stn DW 48,
smusorsToM 4 stns DW 159, DW 160, DW 161).

Character " Range Mean 5D
H 9 06.30-11.50 8.40 1.69

B 9 06.05-10.40 7.83 1.43
H/D 9 01.00-01.14 1.07 0.04
T™W 9 05.25-06.30 5.85 0.54

REMARKS. Compared with Barhyfawror rapuhia, which it resembles in early teleoconch
morphology, B. caledonicus differs in being more broadly conical (mean spire angle 61-63° instead of
51-53"), in lacking a peripheral bulge, and in that the nodules do not become obsolete on later whorls.
There is considerable variation in the relative size and number of axial costae after the third
teleoconch whorl, specimens with narrower, more crowded axials tending to have smaller more
sharply pointed nodules. Although the samples are too small for statistical purposes, most specimens
from northern New Caledonia have more numerous axial costae than southern specimens, the latter
including the holotype (number of axials on 5th teleoconch whorl: range 26-45, mean 37.3, 5D 6.56,
n=f, as against range 28-35, mean 30.6, SD 3.78, n=13). Since there appear to be no other correlated
differences between coarsely and finely sculptured specimens, all of the matenal is considered to
represent a single polymorphic species.

ErymoLocy. — New Caledoman.

Rathyfautor coriolis sp. nov.
Figs 73-75, 154

Tvpe MATERIAL. — Holotype (18.7 = 16.2 mm. 8.90 TW) and I paratypes MNHN,

Tvre LocALITY. — Chesterfield Islands, Musorstonm 5, stn DC 3537, 19°37° 8, 158°46° E, 630 m.
MATERIAL EXAMINED, — Chesterfield Islands. MmusorsTosm 50 stn 357, 19°37° S, 158°46° E, 630

m, 1 dd (holotype).

cORAIL 2 stn DE 13, 217°03° 8, 160°55° E, Lansdowne Bank, 7T00-705 m, 1 dd (paratvpe).

14, 21°01" §, 160°57" E, Lansdowne Bank, 650-660 m, 1 dd (paratype).

Sin DE

DistrisuTion (Fig. 153). — OfF Chesterfield Islands (type loc.) and Lansdowne Bank, 630-705

m (dead).

[IESCRITFTIO, Shell up o 220 mm  high, glossy,
ki h:ljlr-l:m'ilt. spire narrowly conical, weakly coeloconoid,
E%H--.B—h as high as aperture, mean spire angle 36°, very
narrowly umbilicate.

Caforr uniform while.

Protoconch 480-300 pm wide, sculpiured with network afl
fine, crisp threads that enclose roughly hexagonal spaces,
apical fold tip rounded, terminal vanx strong. ]
Teleoconck of up 1o 9,60 whorls; 151 cighth whorl with 5 erisp
spiral threads, gEIi.rmHnl- by growth scar and strong, rounded
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varix. First whorl angulated at P3, next whorl weakly convex,
fu went whorls fat, suture almost fNush; periphery angu-
late, 53 peripheral, base weakly conves, evenly curving into
umbilicus. Spere with prominent rounded spiral cords that
multiply by imtercalation, fodules roundly conical; axial
costae sirong on Ist 3 whorls, becoming obsolele on dih
whorl. P3 and P4 commencing immediately alter post larval
scar, P3 strong: Pl commencing early on 3nd wharl, rapidly
enlarging to resemble P3; P2 commencing at start of 3rd
whorl, remaining weaker than P1 and P3; P4 weak throug-
hout. 53 commencing mid 3rd whorl, becoming as large as Pl
and P3. Tertary sparal commencing adapcally beside 53 on
late dth = 5th whaorl; another abapically on mid éth - lare Sth,
whorl resembling summit of 53 throughour, additional
tertiaries intercalating between P3 and 83, P1-P3 weakening

BRLUCE MARSHALL

on 3th whorl, Pl becoming obsolete on 6th or Sth whorl, P2
on 3th whorl;, P3 on Tth or Sth whorl; last few adult spire
whorls smooth apart from 53 and associoted 2 teriaries,
some addittonal fine tertiaries mainly on abapical third.
obscure spiral lines, and fine collabral growth lines; kast hall
of last adult whorl finely lirate throughout. Base with
crowded lirae between P4 and low, smooth, rounded outer
spiral cord; 2 or 3 strong, rounded, widely spaced, weak]
nodular spiral cords beside umbilicus: elsewhere smool
apart from obscure spiral lines and collabral growth lines;
last hall of last adult whorl lirate throughout. Aperture
subquadrate. Outer hp thin at rim. modestly thickened
within. Inner ip of moderate thickness; rim thin, overhanging
umbilicus. Parsetal inductura extremely thin.
Arimal unknown,

REMARKS. — Bathyfawtor coriofis differs from both B. rapuhia and B. caledomicus in the

obsolescence of spire spirals other than 53 and P4 on late teleoconch whorls, It differs further in being
more broadly conical than 8. rapuhia and more narrowly comical than B. caledonicus (mean spire
angles respectively 56°, 51-53°, and 61-63").

Erymorocy. — After N.O. “Coriolis™.

Genus DACTYLASTELE gen. nov.

Type species: Trochus ( Zizyphins | poupivedi Montrousier 1875 Recent, tropical western Pacalic,

Diagnosis, — Shell stout, anomphalous, up to 13 mm high, periphery rounded at maturity,
spire whorls weakly convex. Protoconch apical fold tip tightly pinched, spiral cords of moderate size,
nodular. P1-P4 very rapidly enlarging on 1st teleoconch whorl, P4 strongly nodular, especially on
early whorls, spiral interspaces on spire spirally lirate throughout or (in duplicarus) non-lirate.
Periostracum thin, smooth, simple,

REMARKS. — Dactylastele is introduced for a compact group of species comprising Trochus
poupineli Montrouzier, 1875 (tropical western Pacific), Calliosroma burnups Smith, 1899 (southern
Africa), . nevilli Sowerby, 1905 (Sri Lanka), and Zizyphinus duplicatus A. Adams, 1851 (described
from unknown locality, several lots of conspecific material examined from Bombay — syntvpes BMNH
196846). All of these are highly distinctive in the very rapid enlargement of P1-P4 on the first
teleoconch whorl, in having P4 strongly nodular on the earliest teleoconch whorls, and in having an
unusual colour patiern comprising a narrow vellowish brown line in each spiral interspace. With the
exception of Z. duplicarus, which is otherwise similar, these are further strongly characterised by the
presence of line interstitial spiral lirae.

Lactylasrele is undoubtedly closely related to Coralastele Iredale, 1930 (type species C. alfanae
Iredale, 1930. Queensland — Figs 83-84), their species sharing similar protoconchs, strongly nodular
P4 on early teleoconch whorls, spirally lirate interspaces, and fundamentally similar radulae. The
distinctive radula has 7 pairs of slender lateral teeth with narrowly tapered, serrated tips; and slender
narrow-based innermost marginal teeth that are little stronger than the adjacent marginals.

Dacrylastele species differ from species of Coralasiele in being anomphalous at maturity, in
attaining smaller maximum size (shell height 13 mm instead of 21 mm). and in having substantially
weaker spiral cords on later whorls. Moreover, the periostracum in Coralasiele species is spirally
Mlanged on the spiral cords and strongly axially laminar between the nodules, while it is thin, smooth
and simple in Dactylastele, Daciylastele species differ further in that the predominant shell eolour
pattern is confined to the spiral interspaces rather than to the spiral cords as in Coralasrele.
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Dactyvlastele and Coralastele species are among the very few calliostomatids that occur in the
littoral or shallow sublittoral in the tropical and subtropical Indo-Pacific.

Apart from the type species, taxa referable to Coralastele include Gibbula punctocostaia A.
Adams, 1853 (Philippines), Eutrochus pulcherrimus Sowerby, 1914 (southern Japan and Okinawa),
and an undescribed species from Norfolk Island (ams, Nmnz). The type specimens of (. punciocostara
and E. pulcherrimus (BMux 196896 and 1915.1.6.182 respectively) differ from each other and from the
syntypes (aMs C57742) and topotypes of C. allanae in minor details, though 1 have seen insufficient
additional material to ascertain the constancy of these differences. While they may well all represent
local populations of a single polymorphic species, | am presently disinclined to suggest that they are
SYTIONYINS.

ETYMOLOGY. From the Greek Dakivlios (ring) and generic name Astele. alluding to the
distinctive colour pattern (gender feminine).

Daciylastele poupineli (Montrowzer, 1875)
Figs 79-82, 135, 155

Trochus ( Zizyphimis) poupineli Montrouzier in SOUVERRE & MoOsTROUZIER, 1575: ), pl. 4, fig. &

{Hher relerences:

Trochus poupineli — FISCHER, I1879: 387, pl. 116, hig. 3.

Catlfastmma porpineli — Pisapy, 18390; 350, pl. 17, fg. 41.

Calltoztoma ( Fawtor) poupineli — Ikemg, 1942 274, pl. 28, figs 12a-b.

Feutor pouptneli — Hang, 1961: 9, pl. 5, fig. 1; 1964 13, pl. 5, fig 1.

NOT Calliostonta poupineli — THIELE, 193k 363 (= Calliosrona | Fautor) cf. comprum (A, Adams, 185).

TYPE MATERIAL. Holotype. Muséum d'Histoire Naturelle de Bordeaux, France.
TYPE LOCALITY. Morthern New Caledomia, le Art.

MATERIAL EXAMINED (62 specimens). — Japan. Off Kyoto, 6 dd (5 LacM, 1 NMNZ). Off K,
| dd (Lacs). — Tosa Bay, 91 m, 3 dd (ussm). — Okinawa, 2 dd (~sMT).
Philippines. Off Masoinit Is.. Palawan, 2-6 m, | Iv (LACM).
Queensland. Murray I.. Torres Strait, in crevices of madrepore, 3 Iv (ams). OIT inner side of Carter
Reef, 18 m. 15.1.1980, W.F. Ponder. 1 dd (ams). Low Isles, Mov 1928, T. Iredale. G.P. Whitley
& A. Livingstone, 2 dd (ams). — Michaelmas Cay, May-June 1926, T. Iredale & G.P. Whitley, 1 dd
(ams). — Little Upolu Cay, off Cairns, intertidal, 19.7.1970, L. Loch, 1 dd (ams). — Little Broadhurst
Reef. off Townsville, subtidal, 14.4.1974, 1. Loch, 1 Iv (ams). — O W side Gillett Cay, Swains Reef,
64-73 m, 17-19.10.1962. 2 dd (ams). — OIT North West L., off Yeppoon. 31 m, T.A. Garrard, 1 dd
[ AMS). North West L. 5.1931, T. Iredale, M. Ward & G.P. Whitley, 1 dd (ams). Barren 1.
Yeppoon, § m, 12.1972, N. Coleman, 2 Iv (ams). — Off Masthead L., Capricorn Group, 31-37 m,
25-29.10.1904, C. Hedley, 1 dd (ams). — Mooloolabah, N of Caloundra, N. & V. Gomersal, 1 dd
{AMS). — Shelley Beach, Caloundra, beach, J. Voorwinde, 1 dd (ams).
Lord Howe Island. R.S. Bell (25 specimens in 4 lots aMs).
New Caledonia. 22°17.95' S, 166°19.57' E, Senez Reef. Noumea Lagoon, 3-6 m, P. Bouchet and B.A.
Marshall, 23.11.1992, 3 v (MNHN).
“Vauhan' 1978-79; stn 40, 22°30° §, 166°24" E, 250-350 m, 3 dd (MNHN).
Loyalty Islands. Lifu. C. Hedley (1 ans). J. Brazier. 1 dd (ams).
Fiji. Levuka, Ovalau, 10.1919, W.R.B. Oliver, | dd (~mnz).

DistriBuTIoON (Fig. 155). Japan, Okinawa, Philippines, Queensland, Lord Howe Island.

New Caledonia, Loyalty Islands, Fiji, intertidal 10 350 m, living intertidally to 8 m amongst coral.
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DuscripTION. — Shell (Mew Caledonian specimens) up 1o
1. 7 mm high, glossy, stoul; spire narrowly conical, YTy
weakly cyrioconoid, 2.17x as high as aperture; mean apire
angle 51%, anomphalouws

“olowr of up of apical fold reddish brown, profoconch
elsewhere colourless and transducent. Subsequent whaorls bulT
white, spiral interspaces on ipirr: cach with fine yellowith
brown spiral line. P4 spotted vellowish brown, base bofl
while.

Pratoconck 300 um wide, sculpiured with network of fne,
erisp threads that enclose roughly hexagonal spaces, apicl
fold tip narrowly tapered. terminal varix slrong.

Feleaconch of up to 6.60 whorls, no post larval growth scar
or varix. First whorl convex, subsequent whorls almost Nat,
suture essentially Mush; periphery angulated ar P4, tightly
rounded on last adult whorl: base weakly convex, Spiral
cords on spire and base prominent, multiplying by interca-
lation; axial costae strong on 151 3 whorls, almost ohanlete
thereafier. P1-P4 commencing immediately; PI commencing
later than P2, rapudly enlarging to resemble P2 by end of 151
whorl; P2 and P4 stronger than Pl and P2 throughout; P4

REMARKS.

BRLUCE MARSHALL

alrmist entirely exposed on spire. Secondary sparals cn]urgiﬂg
to resemble P oand P2, 81 commencing mid 4th whorl, 52
commeficing early 4ih whorl, 53 absent, Tertiary spirals
remainmg weaker than primarics, one commencing mid 5ih
whorl between sutlure and P, anoher commencing late Sth
whorl between P2 and 52, Nodules roundly conical on spire,
strong on P3 and P4 on 15t 3 whorls, becoming irregular in
size on P3 and P4 from mid 3rd whorl, the largest nodules
larger than those on other spirals. Base with 13 similar,
rounded spiral cords with small rounded nodules. Sparal
interspaces on all spire whorls with crowded spiral lirae, fine
collabral growth hines throughout, Aperture subguadrate.
Outer lip thin at rim, rather strongly thickened within. Inner
lEp thick. Parsetal inductura extremely thin,

. Amiml, External anatomy unknown {available material

ry).

Radida (Fig. 135) with the formula oo + 74+ 1 + 7 + o,
Inmermost marginal slender. linle stouter than wdjacent
margnals and not as strongly differentiated from them as in
mast other Calliostomatinae. Radula otherwise rather similar
to those in Calliosromta (5. fer), as is jow

Daciylastele poupineli is highly distinctive in the combination of very rapid

development of P1-P4 on the first teleoconch whorl. the strong nodules on P4, the fine interstitial

spiral lirae, and the colour pattern.
calliostomatids in
(lecithotrophic) of exceptionally long duration.

Dactylastele poupineli is one of the most widely distribured
the western Pacific. which suggests that is has a free-floating larval stage

Calliostoma ( Fautor ) comptm has been frequently treated as a synonym of D. poupinels (e.g.
FiscHer, 1879; IKese, 1942; Hage, 1961 KosuGk, 1984), although they actually differ in numerous
details of colour pattern, sculpture and radular morphology. Their protoconchs are, moreover, quite
different in sculpture (Fig. 6 vs. Fig. 81) and size (width 500 am in C. comprum). As suggested by
BraziEr (1895), and supported by HEDLEY (1913: 279), Apams (1855) erred in recording C. compium
from New Caledonia, since the syniypes (BMNH 1968177) are indistinguishable from the narrow New
South Wales form of the species, which is widely distributed in southern Australia and unknown from

elsewhere.

Genus Laerravror Iredale, 1929

Loefifucror Tredale, 1920: 37], Type species (0D Callinstoma trepidn Hedley, 1907 (= Calliostmg deception Smith, 1800);

Fecent. northern Auwsiralia,

Synonym:

Spicaror Cotton & Godfrey, 1935; 14, Type species (OD): Callinstoma spimulaoen Tate, 1893, Recent, southern Australia. (Syn.

miv. .

Diacrosis. — Shell up 1o 9 mm high, anomphalous, stout, higher than broad as maturity.
Protoconch sculpture network very widely open. Teleoconch spirals Sirong 1o very strong. axials
strong and persistent throughout, strong sharp nodules at intersections. Radula with the formula o
+ 1 + 1+ 1 + 0. Central and lateral weeth extremely slender with hair-like serrated tips, tightly
cramped between bases of massive innermost marginals. Marginals relatively fewer in number per
tranverse row than in most other calliostomatine groups, inner teeth with enlarged terminal Cusp.

REMARKS,

The type species of Laetifauror (Fig. 90) and Spicator (Fig. 86) have essentially

similar shell and radular morphologies (Figs 136-137) and it is impossible to justify segregation of
Spicator from the prior Laerifautor. Apart from the Australian type species, the genus includes
Lizyphinus rubropuncrats A. Adams, 1851 (Queensland, southern Japan, Okinawa. Ryvukyu Islands
and Philippines), an undescribed species from off the Philippine Islands (vmwz M257491), and £.
fundatus sp. nov. from New Caledonia (see below).
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As a group Laetifautor is extremely distinctive in the combination of small shell size, strong
teleoconch sculpture and highly reduced number of radular teeth. The adult radula in Laetifautor 15
strikingly similar to those of juvenile calliostomatines with otherwise typical adult radulae (see
WaREN, 1990: 180, 186, fig. 6C). Thus development of the radula is retarded through paedomor-
phosis, as is also probably the teleoconch, since the juvenile and adult facies are strikingly similar.

Laetifauror fundatus sp. nov.
Figs 85, 87, 89, 157

TyrE MATERIAL. — Holotype (6.00 x 4.60 mm, 5.50 TW) MNHN.

Ty PE LOCALITY.

S. MNew Caledonia. LAGON, stn 133, 22°24' S, 166°52" E, 59-62 m.

MATERIAL EXamixen. — Only known from the type material.

DistrmuTioN (Fig. 157).

DESCRIPTION, Shell (halotype) 600 mm high, glosy,
very stout; spare narrowly conical, 2.00x as high as ar\"rturc.
weakly cyrioconoid; mean spire angle 55°, anomphalous.

Colowr pale vellowish brown, small reddish brown spots
between spirals and axials on spire and base.

Pratocench 400 wm wide, sculpiured with network of fine.
erisp threads that enclose roughly hexagonal spaces, apical
fioldl tip rounded, ierminal vanx strong.

Teleoconch of 5.30 whorls; Ist eighth whorl with fine, cnsp
spiral threads. delineated by strong, rounded varix and
growth sear. Whorls convex, 151 whorl most strongly so, F3

ripheral; base rather sharply retracted below P4, periphery

oming rounded on last adult whorl; base weakly convex.
Spiral cords and axial costae rounded. strong, similar and
smilarly spaced on spire, weaker on base. P2-P4 commencing

REMARKS.

Off southern MNew Caledonia, 59-62 m (dead).

immediately after post larval scar, P2 and P3 strong and
similar throughout; Pl commencing on mid Ist whorl,
becoming strong though remaining weaker than P2 and P3;
P4 almost entirely exposed on spire, weakest. 53 commencing
late on 2nd whorl close beside P4, bocoming more prominent
thin P4 though remaining weaker than P11 51 commenaing
late om las adult whorl, weak. Nodubes on spire mund.l};‘
conical. prominent on Pl, very prominent on Pt and P3,
blunter on P4 Base with 2 weak spiral cords close besule 174
followed by 6 strong. rounded spiral cords with low, rounded
nodules, outermaost sparal strongest. a weak secondary spiral
on i1s inner side. Aperture subguadrate. Outer lip rapadly and
very strongly thickened within. Inner lip thick. Paretal
induciurn thin,
Anfiran! unknown.

This species is extremely distinctive in its small size, colour pattern, prominent

nodules, and strong spiral and axial sculpture on the spire. It is obviously closely related to L.
rubropunctarus (A. Adams, 1853), which it resembles in general shell facies, including the colour
pattern on the spire. Compared with the holotype of L. rubropunctatus (pMnn 196842) and specimens
from Okinawa (2 lots Lacs), Mindanao, Philippine Islands (1 lot Lacm), and Queensland (6 lots aMs),
L. fundatus differs in having blunter. less prominent nodules, especially on §3, a larger protoconch
(width 400 wm vs. 300-320 um), and pigment spots in the interspaces of the basal spirals instead of
on the summits of the spiral cords.

ErvmoLoGY. — From the Latin findatus (firm, grounded).

Genus SELASTELE gen. nov.

Type species: Callinstomae omusten Odhner, 1924 Recent, northern MNew Zealamd.

Diagnosis. — Shell up to 9.80 mm high, spire narrowly conical, anomphalous, P2 and P3
commencing immediately, P1 enlarging slowly on Ist | or 2 whorls, axial sculpture strong and
persistent. Rodular formula ca. 10 + 8 + 1 + ¥ + ca. 10, Marginal 1 relatively small, stout; central
and lateral teeth very long and narrowly tapered. exceedingly thin in section.

Soyrea - MEHAL Pans
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Fras 8503 Geners Lactifautor and Selastel, B3, BT, B9 Poetifauror furdains, holotype, 6.00 = 460 mm, 87 = 72, 89
i ¥y 86, Laerifaror .l'I..II.-.||'|I-:|I. Moo H-=:-. Souih Yustralia, South Ausiralian M useum DIER36, 580 = 5 10 [k
88, Felasrele onusium, off Thiee Kings Islands, northern Mew e iland, 138 m, smme M3425] 985 = 5 9) T,
o). Laetifavro Yreepualus, ofT Swain’s Reel, Oueensland. 100 mi, AMS 154363, 6,15 * 4.8% mm 91-93, Selarrele picium,
holotype, 5.45 x 4,20 mm, 92 * 3%, 93 = 116 .

REManrks The type species of Selasrele (Fig. 88) is very distinctive in the combination of
small shell size. narrowly conical spire and unusual radula The radula (Figs 138-139) has fewer
marginal teeth per transverse row and a relatively weaker innermos marginal than any known
calliostomatid other than thysanodontines. which. however, have entirely different tooth and early
teleoconch morphologies. In contrast. the number of lateral teeth (& pairs per transverse row) is
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exceptionally high for a calliostomatid of this size, although there are more numerous laterals in a
few (larger) species, such as Venustatrochus georgianus Powell, 1951. While the number of laterals 1s
high, overall development of the radula in Selasiele is retarded, evidently as the result of a
paedomorphic process. One of two undescribed species from New Zealand (xm~z) has an even more
weakly developed radula, a sub-adult with 4.5 teleoconch whorls having teeth that are almost

gelatinous. The group is represented in southern Australia by the Recent species Calliostoma retiarium
Hedley & May, 1905

ETyMoLoGy. — From the Greek sefasma (shining) and generic name Astele (neuter).

Selastefe pictum sp. nov.

Figs 91-93, 138
Type MATERIAL. — Holotype (545 = 420 mm, 6.10 TW) MNHN.
TyPE LOCALITY. — 5. Loyalty Islands, smis 5, stn DW 87, 22°19°5, 168°41" E, 370 m.
MATERIAL EXAMINED. — Only known from the type matenal.

DistriguTion (Fig. 158). — Southern Loyalty Islands. dead, 370 m.

IHEACRIPTHIS. Shell (holotype) 545 mm high; spire
marrowly and evenly conical, 2.7 = as high as aperture, mean
spire angle 507 anomphalous.

Coloner. Protoconch white; first hall teleoconch whorl
orange. following 3.3 whorls with orange spots on P3,
elsewhere translucent white, brillianily nacreous though thin
iranslucent outer shell layer.

Protoconch 380 pm wide, sculptured with dense network of
fine. crisp threads that enclose roughly hexagonal spaces.
Extreme tip of apical fold tightly pinched. termal vamx
strang.

Teleoconchk of 610 whorls; 151 tenth wherl sculplured with
crigp spiral threads and minute granules, sharply delineated
by growth scar. First whorl convex, subsequent whorls flai,
periphery angulate, base flat. Sculpiure of rounded spiral
cords that multiply by intercalation and gradually enlarge,
and persistent axial costae; rounded nodules al intersactions.
Pl. P2, S2. P2 and P4 commencing immediately; P2 and P3
strong amd similar on 1st 1.5 whorls, after which P2 widens
and weakens, becoming obsolete early on 3rd whorl; P3

Remarks. — Compared with Selastele pictum,
differs in having P2 stronger and persistent throughout, -
whorl. Apart from several sculptural details, the New Zealand type species (Fig. 88)

ipheral, strongest throughout. PI and 52 commencing a5
ine threads, both rapidly enlarging on 2nd whorl 10 become
almost as large as P3, similar throughout. Late on 3rd whorl
2 tertiary spirals resolve between PLand 52 in space formerty
occupied by P2, then rapidly enlarge to resemble Pl and 52,
P4 weak throughout, almost entirely covered by succeeding
whaorls. A tertiary spiral intercalating between 52 and P3 late
on bast ndull whorl. Base with 8 simalar spiral cords that ans
weaker and more weakly nodular than spire spirals; a weak
tertiary spiral between outermost spiral and P4, Axial costae
wenk and crowded on st half whoel, thereafter firong on
spire and weak on base with inlerspaces wider than cach
axial: collabral on 15t whorl and on base, non-collabral to
varying degrees on su uent whorls, Fine collabral growth
lines throughout, prosocling on spire, opisthocyrt on base.
Aperture subquadrate. Inner lip of moderate thickness,
almost orthocline, parictal glaze very thin, outer hp nm
broken back, thim,

Amimel unknown.

the southern Australian species 5. refiarinm
with P3 also stronger and set higher on each
differs in having

each teleoconch whorl concave on the adapical half and convex abapically.

ErymoLocy. — Painted (Latin).

Trige FAUuTRICIND BOv.

Type genus: Fanuirix gen. nov.

haGrosis,

Teleoconch whorls convex, sculptured with spiral cords

First teleoconch whorl with strong spiral lirae and crowded axial niblets.

that multiply by intercalation, and axial

riblets that become obsolete on later whorls, Spire spirals nodular, basal spirals nodular or smooth.
Narrowly umbilicate. Aperture simple. Head very broad, snout broadly rounded in front. Foot short
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and broad, folded from end to end when retracted. Radular formula oo + 89 + 1 + 9.8 + o,
Central and lateral teeth narrowly elliptical, thin in section, faces concave. tips pointed and
non-serrate. Lateral teeth apparently multiplying during ontogenesis by progressive morphological
transformation of marginal tecth. Marginal teeth in early ontogenesis all long and thin in section,
with broad, blunt, finely serrate tips. In later ontogenesis inner 9 pairs of marginal teeth becoming
progressively stouter and vertical cutting area with strong cusps forming on inner edges, terminal cusp
becoming progressively larger relative to subterminal cusps.

REmanrks. — This new tribe is introduced for Faurrix gen. nov,, the type species of which (see
below) differs markedly from all other known calliostomatids in having a much broader head, a
shorter and broader foot that when retracted is folded from end to end instead of from side 1o side,
and an entirely unigque radular ontogenesis and morphology. Unique features of the radula include
the elliptical, cuspless central and lateral teeth, the morphologically sharply differentiated inner and
outer marginal teeth, the very stout inner marginal teeth, and the blunt-tippéed outer marginal teeth.
Other unique features of the radula are the similarty of the inner 9 pairs of marginal teeth, and the
relatively small innermost marginal. By contrast all other calliostomatids have a single enlarged
innermost pair of marginals, while the outer teeth exhibit a rather smooth outward morphological
gradation. The most remarkable and significant features of the radula, however, are the apparent
formation of lateral teeth by transformation of marginals and the profound morphological changes
in marginal tooth morphology into late ontogeness.

As recently demonstrated by Wariéx (1990), the innermost marginal in Calliostomatinae
becomes greatly enlarged at a very early stage of development and prior to formation of the central
and lateral teeth. He showed that the lateral teeth arise pair by pair through intercalation within the
central field, unlike all other known trochoideans in which laterals are multiplied by progressive
morphological transformation of marginal teeth. In a study of four calliostomatine species, WarEN
{1990) found that the central tooth and first pair of laterals were formed when specimens had 1.5-3
teleoconch whorls and that the other lateral teeth appear rather abruptly when the shell has 3.5-4.5
telecconch whorls. Apart from a progressive increase in the number of teeth, there is relatively hittle
change in marginal tooth morphology between juveniles with 0.5 teleoconch whorls and adults in
these species (WarEwn, 1990: figs & A-DD). Since there can be no doubt that the calliostomatine radula
15 denved from a standard trochoidean plan, it is concluded that the radula in Faurrix 158 more
primitive than that in Calliostomatinae (plesiomorphic) and that Fautricini either represents the
common basal stock or 15 an oflshoot from it.

Fautricini is here interpreted as a grade of lower calliostomatines rather than as a discrete
phylogenetic radiation, for which the category of subfamily would be more appropriate.

Fautrix species are living representatives of a group of (undescribed) genera that were richly
speciated in the Miocene of Australia. These exhibit an astonishing variety of bizzare shell shapes and
sculptural types that have no parallel among hitherto known calliostomatids (descriptions in prep.).

Genus Favrgix gen. nov.

Iy species: Faurrix candidy sp. noy.
DiaGrosis. — As for the tribe.

REMARKS. — The shells of Fautrix species bear a general resemblance to that of the Japanese
species Calliostoma | Calotropis?) akova Kuroda, 1942, type species of Akoya Habe, 1961, Fawrrix
species differ, however, in numerous details of teleoconch sculpture, while the radula of Akova akova
15 typically calliostomatine and essentially similar to that in Benthasrelena. Akoya may be related to
Crukaia Tkebe, 1942 but, it might also be a deep water representative of the group typified by
Calliostoma (5. lat.) wnicum (Dunker, 1860). See under subfamily diagnosis for additional remarks.

ErymoLoGy. — Patroness (Latin) (gender feminine).

Souros - AMEMHN Pans
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Faurtrix candida sp. nov.
Figs 94-96, 98, 140-147, 157; Table 19

Tvre MATERIAL. — Holotvpe and 2 paratypes MNHN,

TYPE LOCALITY.
Caledonia, 500-535 m.

— 5, MNew Caledonia, smm 4, sin DW 60, 23°00°5, 167T2Y E, 5. New

MATERIAL EXAMINED, — New Caledonia. sMip 4: stn DW 60, 23°00° S, 167°22' E, 500-535 m,
| Iv (holotype). — Stn DW 61, 23°00° 5, 167°22° E, 520-550 m, 1 dd (paratype).
CHALCAL 2: stn DW 76, 23°41° S, 167°45" E, 470 m, | lv (paratype).
S. Norfolk Ridge. wzo1 stn 196, 32°10.8°5, 167°21.2° E, Wanganella Bank, 356 m, 25.7.75, R.V.

“Tangaroa™, 1 Iv (NZo1).

N. New Zealand. Off Three Kings Islands (ca.100 specimens in 7 lots NMNZ).

DistrisuTioN (Fig. 157). — OfT southern New Caledonia (470-550 m), Wanganella Bank.
southern Norfolk Ridge (356 m), and off Three Kings Islands, northern New Zealand (200-5305 m),

living at 206-535 m.

DEscrIr TN, Shell up 1o 140 mm high, glossy. thin,
spire broadly conical, weakly cyrtoconowd 0093-1.19x as hig
a5 aperiure, mean spare angle T0-TT, very narmowly umbah-
cate, translucent while, :

Pratoconch 400420 gm wide, sculptured with dense net-
work of fine crisp threads that enclose roughly hexagonal
spaces, apical fold tip broadly rounded, terminal vinx
SLrOng.

Teleoconch of up 1o 5.00 whorls; 151 eighth whorl with crisp
spiral threads and strong roumded vanx, delineated by

rowih scar. Whorls strongly convex, penphery rounded;

e weakly comvex, evenly rounded into umbilicus at
maturity. Spiral cords prominent. multiplving by intercala-
fion, stronger on apire than on base; spire sprals with
rounded nodules. P4 smooth, inner few basal spirals with
rounded nodules, most outer basal spirals h-m‘mm:_g weakly
or very weakly nodular ar mamanity. Axial nbbets fine, cnsp
and crowded on 151 hall whorl, pmgrmi'-tli' enlarging and
becoming more widely spaced over next full whorl, weake-
ning over next half whorl, becoming obsolete on 3rd whorl
Pl commencing immediately after post larval scar, P2-P4
similar throughout; Pl weaker on Ist whorl, rapidly enlar-
ging to resemble P2-P4; P4 partly coverad by ;uqcr_:-:mmi!
whaorls. Secondary spirals enlarg "% to resemble primarics, 5
commencing immediately or early - late 3rd whorl, 52
commencing late 2nd = late 3nd whorl, 33 commencing early
ird - early 4th whorl; additionn]l sparaks intercalating at

TanLE 19,

i ) H/D
(.40 (5,45 .94
11.70 10,50 1.11
14.04) 1310 1.07

FEMARKS,

varving postions amd orders alter 2nd whorl, enlarging (o
resemble primaries. Base with 8- 10 major spiral cords in front
af parietal area, others intercalating. Fine collabral growth
lings throwghout, Apertune subeircular, Cuter lip thin at nm,
slightly thickensd within, Inner hip thick. Parictal inductura
extremnely thin.

Animal. Head very broad. snout broadly rounded in front,
fringed with crowded slender papiliac. Cephalic tenincles of
maoderate size, inpered, promment eyestalks with developed
eyes a1 outer bases. Cephalic lappets small, connected 1o and
exterdling posteriorly from evestalks. Left and nght neck
lobes large, broad. Eppodial tentackes 3 on exch side. Fool
broad and extremiely shorl.

Ractula (Figs 140-14T). Radula ribbon very long, cross-row
formula o0 + 3.9 + 1 4+ 98 + oo, Central tooth and inner
5 or 6 pairs of kneral weeth thin in section with concave faces,
elliptical. tips tapered with irregular ragged edges. Outer 3
pairs of lateral tecth reduced. Marginal teeth similar in shells
up e about 3.5 mm in width, slender, then 1a Section: Lps
biunt, broad, finely serrate. In larger specimens, inner 8 or 9
pairs of margnal teeth becoming much stouter than outer
teeth, leading edge with strong terminal cusp and 4 or 5
smisller subterminal cusps, below them a MinERl projec-
tion: inmermost marginal smaller than adjcent marginals.
Inmermost marginals continuing to stouten into ke onto-
geny, terminal cusp becoming relatively much larger, and
projection below cusps relatively stronger.

Fautrix candida. Shell measurements (mm) and countings.

W
4.40 CHALCAL 2: sin DW 76
5.00 svip 4: stn DW 61
5.00 Holotype

~ Fautrix candida is extremely distinctive in its strongly convex whorls, narrow

umbilicus. nacreous white shell, crowded axials on the first teleoconch whorl, external anatomy and
radular morphology. As described above the adult holotype, a subadult paratype, and a smaller

Covrcg - AMEHMN- Pans



4312 BRUCE MARSHALI

N

JEEEEEES

F WY
=]

3 =
e

P —
it

Fras 04-103 Genera Fawreiy and  Thysamadonie O, Firarix candichr, holotype, 140 ® 111 mm B5-06. F. condicda,
paratype, CHALCAL 2: stm DYW T6, 95 = 34, 96 = 126 7. F. aquiforia, holotyvpe, 1400 = 126 mm 98, F. condida,
off Three Kings Islands, Mew Fealand, 310 m, sawz MO1466, 420 x 440 mm =100, F. aquilivnias, paraiyps,
sl SR - :.'_1| IV 156 & 2 = 5.0 mem 99 = 122 10] = 2 102-103, Thysamsdond e, I'"'E-"|:' 1>, delails

of sculpture on last tedecconch whorl (102, = 28) and on base {103, iy

specimen from northern New Zealand, exhibit very pronounced differences in inner marginal tooth
morphology. All of the specimens examined appear to be indistinguishable in shell morphology, so
it would seem that the radula differences in the three different-sized specimens examined represent
stages in development within a single species

EryMoLoGy. Latin eondiches (white).
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Fautrix aguilomia sp. nov.
Figs 97, 99-101, 157; Table 20

TYPE MATERIAL.
TYvPE LOCALITY.

MATERIAL EXAMINED.
525 m, 1 dd (paratype).
1 MNHN, 1 NMNZ).

Dhstrisumion (Fig. 157).

DEsCRIFTION Shell up te 14 mm high, Lﬁ!nﬁ}'. riather
thin, spire broadly conical, weakly cyrioconoid, about 1.09
% as high as aperture atl maturity, very narrowly umbilicate,
translucent white,

Profocanch 400 wm wide, sculptured with dense network of
fine, crisp threads that enclose roughly hexagonal spaces,
apical fold tp broadly rounded. terminal vanx sirong.

Teleacouch of up to 5.75 econvex whorls: 151 exghth whorl
sculpiured with spiral hirae and strong, rounded vanx,
delineated by growth scar. Periphery rounded, base weakly
convex, tightly rounded into umbilicus, Sparal cords proem-
nent, multiplying by intercalation, stronger on spire than on
hase, nodules crowded, rounded, strodger on spire than on
base, especially in juveniles. Axial riblets fine, crisp and
crowded on I3t hall whorl, progressively enlarging and
becoming more widely spoced, weakening and becomuing
obsolete on ind whorl. P1-P4 commencing immediately after

Taree 200

H I H/ID
04,80 05.20 0.2
06.25 (0 0 1.04
07.45 07.90 0.94
14.00 12.60 .11

Holotype sxHx. Paratypes: 2 MyHN, | 8vnz M262480.
- M. New Caledonia, Mmusorstom 4, stn DW 197, 18°51° 8, 163°21" E, 550 m.
MNew Caledonia. MusorsToM 4: stn DW 156, 18°54° 8, 163°19° E,
Stn DW 197, 18°51" 8, 163"21' E, 550 m, 3 dd (holotype and paratypes:

Grand Passage, northern New Caledonia, 525-550 m (dead).

post larval scar, resolving from fine threads, rapsdly enlar-
ging, P2-P4 similar throughout; P1 weaker on 151 3 whorls,
thereafter as strong as PF2-P2; P4 parily coverad by succee-
ding whorls. Secondary spirals enkarging to resemble pnima-
ries, $1 commencing on mid 2nd - mid 3rd whorl, 52 at about
mid 3rd whor, 53 on mid - late 3rd whorl, Tertiary spirals
enlarging 1o resemble primaries and secondaries, a spiral
commencing between suture and Pl on early Ind - mad dth
whorl, additional terliaries intercalating on mid 4th - carly
Sth whorl, adult specimen (holotype) with total of 12 spiral
cords on spire on penultimate whorl, Base with 9-11, rounded
primary spiral cords in front of parictal area, others interca-
lating. Fine collabral growth lines throgghout. Apertune
subcircular. Outer lip thin at rim, thickened within. Inner lip
thick. Parsetal induciura thin.
Aririal unknown,

Fautrix aguifonia. Shell measurements (mm) and countings.

™

3.70 MusorRsTOM 4: stn DW 156
4.10 wusorsToM 4: stn DW 197
460 smusorsTOM 4 stn DW 197
5.75 Holotype

REMARKS, — Fautrix aguifonia differs from the southern New Caledonian E-pl:-l:il:_ﬁ- F. candida
in having stronger, more strongly nodular spiral cords on the teleaconch, a thicker, heavier shell, and

a tighter sculptural network on the protoconch.

ETyMOLOGY. Latin aquifonius (northern).
Subfamily TuysanopONTINAE Marshall, 1988
REMARKS. — Members of Thysanodontinae are highly distinetive in having exceedingly

slender. hair-like radular teeth tipped with backwardly inclined barbs (Figs 148-149). A distinctive
feature of the shell not noted in the original diagnosis concerns the collabral growth lines. which are
at first rather evenly prosocline on the spire and opisthocyrt on the base. With increasing ;iheﬂl size
the growth lines on the spire become more or less orthocline on the spiral cords. and increasingly

Torca AMEHM. Pais
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strongly prosocline in the spiral interspaces (Fig. 102). The basal growth lines become sharply
serrated, each serration coinciding with a sharply incised spiral groove on the summit or inner slope
of or between each spiral cord; the growth lines between the serrations are opisthocyrt (Fig. 103). The
profile of the apertural rim in adults (damaged in all material) 1s thus strongly stepped — prosoclineg
on the spire and sharply scalloped on the base. The growth lines in Calliostomatini and Fautricini
are either rather evenly prosocling on the spire and opisthocyrt on the base, or at most weakly
undulant, and basal grooves are absent. The group is further characterized by the presence of a single
prominent submedian carina (P3) on the first 1.5-2.5 whorls (Figs 105, 108, 111, 114), though some
species of Barhyfauror gen. nov. are similarly sculptured.

Cenus Thysamodenta Marshall, 19588

Thyranedomia Marshall, 1988: 217, Type species (OD) Thysamedonia aucklandica Marshall, 1985; Recent, MNew FZealand.

Thysanodonta boucheri Marshall, 1988
Fig. 158: Table 21

Thysaredeia beuchedi Marshall, 1988; 219, figs 3G-1.

TyPE MATERIAL. — Holotype MuHN,

Tyre LocauiTy. — N. New Caledonia, Lacon, stn 444, Atoll de Surprise, 18%15° S, 162°59" E,
J00-350 m,

MATERIAL EXAMINED. — New Caledonia. LAGON; stn 444, [8°15° 8, 162°59° E. 300-350 m, 1 dd
{holotype).
MUSORSTOM 4: stn DW 197, 18°51° S, 163°21° E. 550 m, 5 dd (mwHN, NMz M262477.
BIOCAL: stn DW 77, 2215 S, 167°15" E, 440 m, | dd.

DisTrisuTioN (Fig. 158). — Northern and southern New Caledonia, 300-550 m (dead).

TasLe 21. Thysanodonta boucheti. Shell measurements (mm) and countings (LaGoN: sin 444,
BIOCAL: stn DW 77, musorsToM 4: stn DW 197).

Character " Range Mean sD
H fa 4.95-8.90 6. 78 |60
D & 4.00-6.95 3.20 1.19
H'D f 1.15-1.42 1.30 0.10
TW f 5.25-6.75 6.03 054

REMARKS. — The only specimen known from southern New Caledonia (BocaL: stn DW 77)
differs from the holotype and other northern specimens in being slightly more broadly conical, in
being slightly larger relative to the number of whorls, and in having a stronger, more strongly nodular
P4 (Table 21). In the absence of material from intermediate localities it is impossible to ascertain the
status of this specimen. but it is temtatively interpreted as a regional variant of T. houcheri,
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Thysanodonta festiva sp. nov.
Figs 104-106, 158

TYPE MATERIAL. — Holotype (6.60 > 4.60 mm, 6.90 TW) and 1 paratype dd (7.40 = 5.00 mm,

T.25 TW) MNHN,

TYPE LOCALITY. — 5. New Caledonia, cHaLCAL 2, stn DW 71, 24°42° 5, 168°10° E, 230 m.

MATERIAL EXAMINED. — Only known from the type matenal.

DistripuTioN (Fig. 158). — MNorthern Norfolk Ridge, 230 m, dead.

DESCRIPTION. — Shell up to 740 mm h'agh. ghossy, stoul,
spire narrowly and evenly comical, 1.83-2.11x as high as
aperture, mean spire a 42-44°, anomphalows.

Colour of apscal fold tip and adapical extremity of
prowoconch brown, protoconch elsewhere white. First 1.3
teleaconch whorls translucent dull mauve. Next 1.5 whorls
with irregularly broken brown bands on P1-P1 and 52, P4
white with brown spots between nodules, Subsequent whorls
cither with much paler, gradually fading pigmentation on
P1-P3 and 52, and white on 53, the spiral below it with few
scattered brown spots; or white with 53 and spiral below it
pale brown. Base cither uniform white or with few narnow
pale brown axial bands,

Protoconch 370 om wide, sculptured with dense network of
fine, crisp threads that enclose roughly hexagonal spaces,
apacal fold 1wp rounded, terminal vang sirong.

eleocanch of up to 7.25 whorls, 131 eighth whorl with cnsp
spiral threads, delineated by srong, rounded varix and
growth scar. First whorl submedially angulated at B3,
angulation weakening and vanishing on 2nd whorl, subse-
quent whorls fla, suture flush, penphery roundead, base

weakly convex, Spiral cords prominent, spire spirals with
fi nodules; P31 and Pd cumm-:n-:inﬁdimma:hm:]}' alter
post larval scar, P3 strong throughout; P4 weak. becomin
fally fused with 53. P1, P2, 52 and 53 resolving on 2nd whorl,
P1, P2 and 52 rapidly enlarging to resemble P3; 53 larger
than others on 2nd and 3rd whorl, bifurcating on 3rd wharl
1o form 2 modular spirals simalar to P3. Axial costae strong
and widely spaced on Ist 2 whorls, weaker, closcr and
hecoming obsolete on 3rd whorl. Base with § or 10 strong,
rounded similar, smooth spiral cords, each sharply grooved
on inner slope. First and carly 2nd whorl with fine, crsp
spiral threads. Collabral growth lines on spire prosocline on
early whorls, with increasing shell size becoming more or less
orthocline on spiral cords and increasingly strongly proso-
cline between spirals. Basal collabral growth lines sharply
gerrated, the serrations coinciding with grooves on inner
slopes of each spiral, opisthocyrt between serrations. Aﬂﬂ-
ture subquadrate. Outer lip thin at rim, thickened within.
Inner kip thick. Parietal inductura thin.
Antmal unknown.

REMARKS. — Thysanodonta festiva differs from T. boucheti in being coloured instead of
uniform white, in being more narrowly conical, and in having finer nodules, and 6 instead of 4 spiral

cords on the adult spire whorls.

Thysanedonta chesterfieldensis sp. nov.
Figs 107-109, 154

TvPE MATERIAL. — Holotype (3.60 * 2.85 mm, 5.00 TW) and 1 paratype MNHX,

TyPE LOCALITY. — Chesterfield Islands, MUSORSTOM 5, stn 345, 19°40° §, 158*32" E, 305-310 m.

MATERIAL EXAMINED.

Chesterfield Islands. MUSORSTOM 5: stn 345, 19°40° S, 158°32°E,

105-310 m, | dd (holotype). — Stn 362, 19°53' S, 158°40" E, 410 m, 1 dd (paratype).

DistrisuTiON (Fig. 153).

DescrirTion, — Skell (immature holotype) 3.60 mm high,
glossy, stout, spare nurn:--.r]z;.- gonical, 1.77x higher than
aperture, mean spire angle 52°, anomphalous.

Colowr of adapical halfl of protoconch pale brown, elsew-
here white. Subsequent whorls translucent white; P4 with
reddish brown spots, scattered reddish spots on other spire
spirals. Base translucent white.

OfF Chesterfield Islands, 305-410 m (dead).

Protoconch 370 ym wide. sculptured with dense network of
fine, crisp threads that enclose roughly hexagonal spaces,
apical fold tip rounded, terminal vanx strong. _

Teleoconck of 510 whorls; 13t eighth whorl with cnsp
spiral threads, delineated by strong, rounded vanx and
growth scar. First whorl submedially aﬁul:ll.qd aL P31,

angulation weakening and vanishing on 2nd whorl; subse-

SoLreE - AN P
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, " ] y
Fras 104-1 |._I. Cienus Thysanodonia. — 104-106, Thyamodonra festiva, holotype, 6,60 = 4,60 |'|||| III" < 28, 106 = 126
y At = e . F

]|I."!|ﬂ V. chestvrfieldensic, holotype, 360 = 285 mm, 108 = 36, 109 = |24 1111, i, holotype, 9,10

LR s mm, U1l = [ 112, T. opima, paratype, BIOCAL: stn DW 70, = 113
i-“”" whorls flat, suture flush, periphery angulated at P4,  pe) or with weak median groove from mad 2nd whorl
aase weakly conwve ex Spiral cords prominent, rounded, P1-1°4 (holotypel. Base with & similar, rounded spiral cords. First

W lh_ rounded nodules, basal spirals weaker, almost smooth; whaorl with crisp spiral threads, becoming obsolete on 151 hali
axial costae gradually resobving on 151 whaorl, strong on 2nd of Mnd whorl, Fine collabral I.'Ill'-l-li-l Binst -thiroiehaii
'l'l!l'\-"'r!. weakenme wnbl] obsg ¢ on Ard whaorl E._: .|'||_| s |'|||_I-\.||._'||!'||_' O SPMME, O SLICY L .;" s 'Illl\“.'-lllr'a '||;-"||| |:
commencing immediately alter post larval scar; P3 xll-un- drate. Outer Hp thin at rim, thickened within. Inner lip thick.

throughout; P and P2 resolving early on 2nd whorl, rag dly Mo parietal inductura
enlarging 1o resemble P3; P4 either resembling P1-3 |1-.|*| y- Antref unknown
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Thysanodonta chesterfieldensis resembles T. festiva in having a colour pattern, yet

differs from that species and resembles T. boucheri in having only 4 spiral cords on the spire whorls.
It differs further from T. bowcheti in having a more open network of hexagons on the protoconch,
and in having axial sculpture on the early teleoconch that is less crisply defined.

Thysanodonta opima Sp. OV,
Figs 110-112, 138

TYPE MATERIAL.
3.80 TW) MxNHN.

TyeE LOCALITY.

Holotype (9.10 » 8.80 mm, 5.75 TW) and 1 paratype (4.20 x 4.40 mm,

§. New Caledonia, miocar, stn DW 48, 23700° §, 167°29°E, S, 775 m.

MATERIAL EXAMINED. — New Caledonia. BiocaL: sin DW 48, 23°00° 5, 167°29° E, 775 m, 1dd

(holotype). -

DsTripuTIoN (Fig. 158).

Descrirmion. — Shell up to 2.010 mm high, glossy, stout,
spire broadly conical, 1.36% as high as aperture (adult);
mean spire angle (adult) 62°, narrowly umbilicate, white.

Protoconeh 350-370 pm wide, surface worn. apical fold tip
rounded, termiinal varix sirong.

Teleoconch of up to 5.75 whorls; 1st cighth whorl with crisp
spiral threads. delinented by strong, rounded varix and
growth scar. First whorl submedially angulated at P3,
angulation weakening on 2nd whorl, subsequent whorls
weakly convex, suture almost Mush; periphery angulated at
P4, becoming tlightly rounded on last adult whorl, base
weakly convex. Spiral cords prominent, rounded, spire spirals
with rounded nodules, basal spirals very weakly nodular at
maturity; axial costae grodually resolving on 15t whorl,
strong on Ind and 3rd whorls, weakening on 4th whorl,
ahsolete thereafter. P3 and P4 commencing immediately after

Sin DW 70, 23°25° 8, 167°33' E, 965 m. | dd (paratype).

South of lle des Pins. southern Mew Caledonia, 775-965 m, dead.

post larval scar, P2 strong throughout: P4 weakest, entirely
govered by succeeding whorls, P1 oand P2I resolving on 2nd
whorl, 51 and 52 late Ind - early 3rd whorl, 53 late 2nd - stari
3rd whoal, all gradually enlarging to resemble P3. Adult base
with 11 strong, similar, rounded, medially grooved spiral
conds. Shoulder on 15t 1.5 whorls wath numerous [ine, cnsp
spiral threads. Collabral growth lines on spire prosocline on
early whorls, with increasing shell size becoming maore of less
vertical on spiral cords and increasingly strongly prosocline
between sparals. Basal collabral growth hines sharply serrated,
the serrations coinciding with grooves at summits of cach
spiral, opisthocyrt between serrations. Umbilical rim tightly
rounded. Aperture subgquadrate. Outer lip mm broken away,
thickened, Inmer lip of moderate thickness, overhangmng
umbilicus. Parsetal inductura thin,
Amimel unknown,

REMARKS. — Thysanodonta apima is distinctive among Thysanodonta species in having a
uniform white shell, a broadly conical spire, and an umbilicus.

ETrMoLoGy., — Well-fed (Latin).

Thysanodonra ewcosmia sp. Nov.
Figs 113-115, 148-149, 158

TypE MATERIAL. — Holotype (12.0 x 9.00 mm, 7.00 TW) snHN, Paratypes: 47 sxhn, 1 ams
C201710, | Bvxa 1995017, 1 =me, | Nvz M262478, 1 UsNM.

TYPE LOCALITY.

5. Mew Caledonia, miocar, sin DW 33, 23°10°5, 167 10" E, 675-680 m.

MATERIAL EXAMINED. — All type material. New Caledonia. mocal: stn DW 33, 23°10° S,

167°10° E. 675-680 m. 10 dd (holotype and paratypes: 5 mnux, 1 ams, | BMNH, 1 NMP, |
Stn DW 36, 23°09'S, 167°11' E, 650-680 m. 3 dd (paratypes). — Stn DW 46, 22°33" 5,
Stn DW 48, 23°00° 8, 167°29° E, 775 m, 4 dd (paratypes). -

570-610 m, 13 dd (paratypes).

51, 23°05° S, 167°45" E, 680-T00 m, 5 Iv (paratypes: 4 MNHN, | NMNZ).

168°22' E, 505-515 m, 2 dd (paratypes).

LUsMM). -

16717 E,
- Sin DW
Sin DW 66, 24°55" 5,
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MUSORSTOM 4: stn DW 220, 22°58' S, 167°38" E, 505-550 m. 2 dd (paratypes).

22458 S, 167°33" E, 410-440 m, 1 dd (paratype). -
(paratype).

439

Stn DW 222,

Stn DW 223, 22°57° §, 167°3(0F E, 545-560 m, | dd

CHALCAL 2- stn DW 76, 23°41° S, 167°45" E, 470 m, 5 v (paratypes). — Stn DW 77, 23°38’ 5,

167°43" E, 435 m, 2 dd (paratypes).

suin 3: stn DW 1. 24°56' S, 168°22°E, 520 m, 2 dd (paratypes). — Sin DW 22, 23°03'§,
167°19° E, 503 m. 1 dd (paratype). — Stn DW 24, 22°59'§, 167°21" E, 503 m, 2 dd (paratypes).

DistrisuTIoN (Fig. 158). — Northern Norfolk Ridge, 410-T75 m, living at 470-T00 m.

DescrirmioN, — Shell up to 12.0 mm, glossy, rather thin
but strong: spire concal, 1.37-2.42x as agh as aperiure; mean
spire angle #0-60°, anomphalous, translucent white.

Protoconch 3530-400 pm wide, sculpiured with dense net-
work of fine, ¢risp threads that cml!:llde roughly hexagonal
spaces, apical fold up rounded, terminal vanx strong.

Telenconch of up o 7.00 whorls; 15t eighth whorl wath erisp
spiral threads, delineated by strong, rounded varix and
growth scar. First 1.5 whorls sharply submiedially angualated
at P3, angulation weakening on next half whaorl, subsequent
whorls weakly convex or fab; periphery angulated at P4,
becoming rounded at maturity; base weakly convex, Sparal
cords prominent. rounded; axial costae fine on Ist whorl,
gradunlly enlarging, strong on Znd and Ird whorl, becoming
ahsolete on 4th whorl. P3 and P4 commencing immediately
after post larval scar; P3 very prominent, HI:IL like and
adapically uptarned on 1st 1.5 whorls, becoming less promi-
nent on mext hall whorl, though remaining strong throug-
hout, P4 partly covered by succeeding whorls; Pl and P2
commencing at about end of 2nd whorl, rapedly enlarging to
resemble P and P4, 51 and 52 and frequently an extra spiral

TanLE 22.

commencing more or bess simultaneously with P1 and P2,
resembling them throughout; 53 commencing on about mid
Ind whorl, rapidly enlarging 10 resemble others. Additional
spirals intercalate on or after dth whaosl so that there are 911
similar spiral cords on adult penultimate whorl. MNoddules
rounded on spire, much fimer on base. Base with 9-13 strong,
rounded, similar spiral cords, separated by sharply incised
Ve, each spiral cord divided into 2 sectors by sharply

fined step. Minute granules throughout. Collabral growth
lines on spire prosocline on early whorls, with increasing shell
size becoming more or bess vertical on spiral cords and
increasingly strongly prosocline between spirals. Basal colla-
bral growth lines sharply serrated, the serrations coinciding
with grooves between each spiral cord, opisthocyrt between
serrations. First 1.5-2 whorls with numerous fine, crisp spiral
threads. Aperure subcircular. Outer lip thin at rim, weakly
thickened within, rarcly thick, Inner lip moderately thicke-
ped. Parietal indwuctura very thin, trandlwcent.

Animal unknown (dned)

Routa (Figs 148-149) 6,50 mm long and 167 pm wide.
teeth typical of the subfamily.

Thysanodonta eucosmia. Shell measurements (mm) and countings (BIOCAL: stns DW

13, DW 4%, DW 51, DW66, MusorstoM 4: stns DW 220, DW 222 DW 223, CHALCAL 2! sins

DW 76, DW 77).

Character 1 Range Mean s
H 15 5.35-12.00 7.91 1.94
D 15 4.35-09.00 6.28 1.44
HD 15 1.16-01.47 1.26 0.0
TW 15 5.25-07.00 6.02 0.34

REMARKS, — Thysanodonta ewcosmia is ch
spire spirals, and in being covered with minute g

aracterised by its numerous, narrow, finely nodular
ranules. Unlike other known Thysanodonia species,

the basal grooves are situated on the inner sides of the spiral cords, rather than on their summits or

inner slopes.

ETvMoLoGyY. — Beautiful ornament (Greek).

Souroe . MidHN Fanps
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Figs 133127 Central felds of adult redulac 122, Cellinooma | Fawror Eoralerickd, ox holotype o

e : o » 75 4 5 | ] B P I — i
rlypitam, ex paralype, CHALCAL 2o sin [ l 124, €. .|' Ll ;.--c Idenie, ex I:-u.*l_:-,a.. o -
wifasteleng | kahering, off Little Bay, Sydney, 183-192 m, ams G153 126, C. [ B.) dirgdemnafioar, o8 BOIYPC
: Rt | b | TS |
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Fics 128-113 Adult radulae, full wadths (129, 130) and central fields. 128, Cafffosionre [ Bentbhasioiena | coramaiumnr, @
paraiype, LaGOs: sin 394 129, . Amypeillofrockscs | canifios, MUSORSTOM 6 sin [W 450 13, . (AL peregrinmey 1,
L I'—-""-"":-F"l-' 130, . (A ) heroz, ex I'.lll'."l:.]"\.'. 132, €, {A.) alisi, ex holotype 135, Barky s e, ex
I‘I-l:.u'\ll:. T Scale hars 10HN erm.
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Fics 134-139 Radulae, central fields 134, Bathyfanror cabedonicus, ex adull paratypse, MUSORSTOM 4: 4in W 160
135, Dactylasrele poupineli adult, off Barren Island, Queensland, 5 m, AMs 154352 136, Lavigfartor Mrpicis, &8
adult paratype, off Mast Head Reef, Queensland, 31-36 m, ams CHO2E0L, 137, Laetifauror spirucdesis, adult, off Cape
Diopnengton, South Auvstralia, 15 m, SuyE M2IT013 138-139, Selestede omestion, off Three Kings Islands, northern
Mew Zealand. 102 m, shell height 3.65 mm, sanvz M34251. Scale bars 136, 137 = 10 um, others = 100 pm
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Figs 130-145. — Radulse, Finrix camaida 141-142, ex paratype, shell height .40 mm, cHaLcar ¥ stn DW 76 note sharp
fransiion between inner marginals and blunt upped, finely serrate ouwler marginals in Geere 142 [43-145, in
fololype, shell height 14.0 mm; note sharp transition between inner and outer marginals (Fig. 149 and enlarged

= : . - - L
SUSEE i

terminal cusp on nner margingls (Fig, 145), Scole bars W wam
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Fias |46-152. Baduloe amd mws 1db=147, Feruiriv candics, radula ex shell 3,30 = 330 mm, off Three Kings Islands,
norhern New Zealand, 221-206 m, sasz M30639: note smooth morphelogical gradation through lateral and marginal
leeth 148-149, Thysarodonrn encosmifa, radula ex adull paratype, cHaccal 2@ sin DW 76 130, Callimsiom

Fauior ) bowcheii, jows ex paratype, CHavcaL i sin DW 74, = 35 151, C. (F.) voubawi, jaws ex paratype,
sUSORsTOM 42 sin DW 181, = A3 152, ¢ ( Benthasielena) katbering, off Linle Bay, Sydney, 183-192 mm. a8

Ci132389, = 33 Scale bars 1446 [0 e, 147 10 e, 148 I mm. 149 10 wm
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BIOGEOGRAPHY

Most of the few calliostomatid species reared in aquaria laid gelatinous ¢gg masses, passed
through a brief intracapsular veliger larval stage, and hatched as crawling young (RoperT, 1902;
LEBOUR, 1936; Ranmom, 1990). Calliesiama ligatum (Gould. 1849) is known to be a broadcast spawner
and to have a brief planktonic larval stage (Hovyoak, 1988), which, together with the existence of
a few species at exceptionally remote localities, indicates that at least some calliostomatids have more
than minimal potential for dispersal by ocean currents. From a general standpoint, however, the
majority of species evidently have rather limited potential for long distance dispersal in the plankton.

In the tropical and subtropical western Pacific, the only calhiostomatids known to occur at
localities separated by depths too great for the species and distances greater than 300 km are
Calliostoma  ( Benthastelena) tosaense, €. [ Ampullotrochus) xamthos, C. (A.} peregrinum, and
Daciylastele poupineli. These species evidently owe their distributions to a drifting larval period of
exceptional duration for the family. The other widely though patchily distributed species, Laetifautor
rubropunctaius and perhaps Caoralastele punctocostalum (if C. alfanae is a synonym), may eventually
prove to have a more or less continuous distributions between Japan and Queensland via the Nansei
Chain, the Philippines, and New Guinea. Of these six widely distributed species, three are intimately
associated with coral reefs (D, poupineli, L. rubropunctarus, and C. punctocostatum).

The family is very poorly represented in the central Pacific. The only coral reef-associated
calliostomatids known from the western-central Pacific ¢ast of longitude 150° E in the northern
hemisphere and longitude 170° E in the southern hemisphere are respectively two apparently
undescribed species from Kwajalein, Marshall Islands (Jonnson 1990, 1991 — specimens NMNZ) and
Dacivlastele poupineli from Fiji (xynz). The only other calliostomatids known from the tropical and
subtropical Pacific east of Melanesia and west of central Amenica are Calliosioma margaritissiym
Habe & Okutani, 1968 (of Midway Island, ca. 480 m), . imperialis Kosuge, 1979 (NE off Midway
Island, ca. 1000 m)., and C. doncorni Kay, 1979 (off Hawaii, 250-280 m) — incidentally
Omphalotukaia midwayensis Lan, 1990 is a species of Calliorropis Seguenza, 1903 (Trochidae,
Eucyelinae). All of these species are known only from the localities mentioned.

My own (unpublished) studies of the Australian Recent and rich Tertiary calliostomatid fauna
reveal that it is comprised almost entirely of archaic groups — mainly Fautricini and the Astele group

and that there is little evidence of inward or outward range expansions of respectively derived or
old groups.

Of the distributional patterns revealed during the present study, one of the most striking is that
of Calliestoma ( Benthastelena) kathering, C. (B.) diedemanon, C. (B.) cristatum, and C. (B.)
coronatum, which occupy roughly parallel distributional arcs (Figs 154, 156). C. (B.) katherina (off
Queensland coast) and C. (B.) diadematum may have originated from parent stock isolated by the
opening of the Tasman Sea (Late Cretaceous — Late Paleocene) (Kamp, 1986). The absence from
the Lord Howe Seamount Chain of charactenistically Australian groups, such as the phylogenetically
primitive Asfele group, may indicate that depths in the northern Tasman Sea during early stages of
its formation were too great for them but favourable for Benrhastelena species, which currently range
deeper than any other calliostomatids known from off Queensland (C. ( B.) katherina to 281 m). The
New Caledonian species C. (B.) cristatum and C. ( B.) coronarum may in turn have originated from
separate colonisations by early C. (B.) diademarum stock. A fifth component of the group, either a
form of C. (B.) diadematm or a closely related species, is represented by single shells from the
Chesterfield Reefs at the northern end of the Lord Howe Seamount Chain and off southern New
Caledonia (Figs 154, 156).

New Caledonian species here referred to C. ( Ampullorrochus) evidently have closest affinities
with western Atlantic species. which suggests a Tethyan origin. So too perhaps does the presence of

Souros - AMEHN Pans
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C. (Fauwtor) species, if indeed the eastern Atlantic species C. lithocolletum Dautzenberg is
consubgeneric.

Assuming that Calliostomatinae originated from Fautricini or its stem group, it is remarkable
that none of the ancestral stock can be recognised among known Recent and Tertiary calliostomatids
from anywhere else in the world beyond Australia, the New Caledonia area and northernmost New
Zealand, The stem group was either much more widely distributed and is now long extinet (or
unrecognised) elsewhere, or subfamily Calliostomatinae spread owtwards from a southern (Gond-
wana) centre of origin. The latter option is favoured here. The distribution of subfamily
Thysanodontinae, currently known only from southern Africa, Australia, New Caledonia and New
Zealand also suggests a Gondwanian origin. It would not be surprising, therefore, if Fautricini and
perhaps relatives of the Asrele group were recognised off southern Africa, southern South Amenca
or Antarctica.
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APPENDIX 1
LIST OF GENERA AND SUBGENERA OF CALLIOSTOMATIDAE

CALLIOSTOMATINAE

Akoya Habe, 1961 (Calliasiomg .f{'u.l'ﬂrru{.uﬁ.ﬂ akova Kurada fo Tkebe, 1942)

Alertalex Dell, 1956 (Alerialex blacki Dell, 1956). 7 = Onskaia lkebe, 1942

Ampuelloprochie Monberosato, 1RM) { Trochns gramulaius Borm, 1778),

Asrele Swainson, 1855 (Astele subcavingre Swainson, 1855)

Astelena Iredule, 1924 (Zizyphimus scitufus A. Adams, 1854),

Bathyfawior gen. nov. (8. rapulia sp. nov.),

Henthasielenn Iredale, 1936 (Benthastelena kathering Iredale, 1936),

Carlifostonr Swainson, 1840 {Trochus comies Linnacus, 1758)

Callitrapis Oliver, 1926 [Not Calliorropis Seguenza, 1903).( Trochus cumminghani “Gray, 1834™ — Le. Grilfith & Pidgeon, 1833
= Trochus selecins [allwyn, 1817). = Mowres Oliver, 1934,

Callisiomu Callistonnce Herrmannsen, 1846 (emendations of Caflisstome Swainson, 1540),

Cafotrapis Thicle, 1929, Replacement name for Calliorropis Oliver not Sepuenza. = Manrea Oliver, 1926,

Carirator Tkebe, 1942 (Catlfostona ( Carinator) makivamar Tkebe, 1942). Type material of ik iyarun has not been seen and
the relationships of Carinater are uncertain,

Comilus Mardo, 1841 {Trochus conlus Linnaeus, 1758), = Calliosioma Swainson, 1840 (objective synonym).

Coralasiele Iredale, 1930 (Coralasiele allanae Iredale, 1930),

Dactylastele gen. nov. [ Trochus | Zizvphings ) el Montrowsier, 1875),

frymares Schwengel, 1942 (Calliosroma [ Asrele) agafime Schwengel, 19492 = Colliostema vucatecamunt Dall, 1881),

Elmerlinta Clench & Turner, 1960 (Callisstome jupdbinn Gmelin, 1791).

Encasta Dall, 1889 (Calliosroma [ Eucasia) indiama Dall, 1889),

Eutrachus A. Adams, 1864 (Ewtrochus perspectivas A, Adams, 1864 = dsrele abearinaa Swainson, 1855). = dsrele Swainson,
1240 {objective synonym),

Falstmargarita Powell, 1951 (Margarites gemma Smith, 1915).

Fawror Tredale, 1924 (Ziziphins compius A, Adams, 1854),

Faprrix gen. nov. (Fawtrix candids sp. nov.).

Flaxima Dall, 1381 (Fluxing brumaea Dall, 1881).

Jactathinus Monterosato, 1889 (Trochus conplus Linnacus, 1758), = Calliosionu Swainson, 1840 (ohjective symonym).

Kombalogion Clench & Turner, 1960 (Calliostoma beirdii Verrill & Smith, 1880),

Aingorrochus Thering, 1902 (Margarite coerulescens King & Brodenip, 1831). = Phosimafe H. & A. Adams, 1854 [ohjeclive
SYMIONYE),

Lavrifitor Iredale, 1929 (Calliosrama srepicir Hedley, 1907).

Leivtrockus Conrad, 1862 (Ledotrockus distans Conrad, 1862).

Mawred CHiver, 1926 { Trockus figris Gmelin, 1791),

Mawrtella Oliver, 1926 (Trochus punctideres Martyn, 1784). = Muwrea Oliver, 1926,

Mucrirops Finlay, 1926 (Zizyphinus specrabilis A, Adams, 1855), = Maurea Oliver, 1926,

Neacallivsioma Castellanos & Fernandez., 1976 (Calliostoma miliraric Ihering, 1907,

Chphalotubaia Yoshida, 1948 (Calliostoma [ Omkaiz) hafimeanum Yoshida, 1948),

Oukarie Wkebe, 1942 (Callfairona kikeiziehin: Otuka, |';|§1r;rp.

Phoning H. & A, Adams in A. Adams, 1851 [Mot Phoring Burmeister, 1838]. { Margarite coerulescens King & Broderip, 1831).
= FPhonmee H. & A, Adams, 1554,

Fhoiinasfoma Powell, 1951 (Trochis raemiaius Wood, 1828),

Photimula H. & A, Adams, 1854 (Margeritg cocrulescens King & Broderip. 1831).

Safsipotens Iredale, 1924 ( Trochus armillams Wood, 1838), = Asnele Swaindon, 1855,

Selnstele gen, mov. (Callfosroma omisinem Ordlurer, 1924),

Stmuior Cotton & Godlrey, 1935 (Zizyphinus fncerties Reeve, 1863),

apicater Cotton & Godfrey, 1933 (Callinstoma spinufonmn Tate, 1893), = Laerifantar Iredale, 1920,

Tristichotrochus Tkebe, 1942 (Calliostoma aculeatum Sowerby, 1912). = Benthastelena Iredale, 1936,

Trapidoirachus Parodiz, 1977 (Zizyphinus virginicus Conrad, 1875).

Ferustas Allan, 1926 (Calliosroma frapile Finlay, 1923),

Femustas Finlay, 1927 (Trochus tigris Gmelin, [791). = Mawrea Oliver, 1926 {officially rejected name: wozs Opinion 479).

Verustatrochus Powell, 1951 { Vemustarrockus georgianes Powell, 1951).

Ziziphins Gray, 1842 [ Trochus siziphiinas Linnaews, 1758),

Zizyphimus Gray, 1847, Incorrect subsequent spelling of Ziziphinus,
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THYSANODONTINAE

Carimasicle Marshall, 1988 (Corinarrele Eristellae Marshall, 1985),
Herberrima Marshall, 19838 ({ Herberting cos Marshall, 1988),
Thyamedonta Marshall, 1988 ( Thysanodonra mocklmdica Marshall, 1988).

APPENDIX 2

GENUS GROUP TAXA REMOVED FROM CALLIOSTOMATIDAE

Anceps Kolesnikov, 1939 (Trochus anceps Eichwald, 1850) jas subgenus of Calliosromsa). Judging from illustrations
(ElciwaLn, 1853 pl. 9, fig. & Kouessikow, 1935 pl. 22, figs 31-33; KonuspGiva, 1969: pl. 28, figs 5-7), the type species scems
more likely 10 be a troched related o Cantharichis Montfort, 1210 (Trochinae: Canthanding),

; Callistele Cotton & Godfrey, 1935 (Asrele calliston Verco, 1905) (as subgenus of Asrele). From examination of type {aMs
C21490) andd additional material, A. collisron 5 a trochid related 0 Chlorastemg Swainson, 1580 (Trochinge: Cantharidinil.

Eocalliostoma Huas, 1953 (Callfosronna inrereupiom Cox, 1949). Referred to Proconulinae by Cox (1960). Hickyas &
::FI.EA?-' ﬁ:l?m!mumwly treated Proconulinae as a synonym of Callwstomatinee, though there s absolutely no evidence that
ey are related.

 Eurastele Coen, 1946 (Asrele | Evrasrele) lusitanica Coen, 1946). The beachworn holotype of the type species (Hebrew
University of Jerusalem No. 36757) mﬁ o belong 1o the local form of Gibbude cimeraris (Linngé, 1758) known as Trochus
stripess Gimelin, 1791 (Trochinae: Cabbaling),

Fenionima Kolesnikov, 1939 (Trockus femfonioms &'Orbigny, 1845) (as subgenus of Callfosroma). Judging from
ilfustrations {DORENGSY, 18440 pl. 2, figs 13-15; Kouessmoy, 1935 pl 19, figs 49-51), the type species is probably a trechid,
perhaps a solarelline, =

Kishimewia Kolesnikov, 1933 (Phasumelln bessarabica d"Orbigny, 1844), Judging from illustrations (0"ORBsG=Y, 1544:
pl. 3, figs 4-6; Kotessikov, 1935 pl. 26, figs 37-39; WExz, 1943 ﬁr. 4196; KoouMpGieva 1969: pl. 29, figs 10-12) the narrowly
atbenuate Lype species 15 quate unhke any known calliostomanid. It is probably a wrochid relaved 1o Canrharidus.

Manarrochus Fischer, 1885 (Trockus waidentanes Philippi, 13345, Although placed as a synonym of Calfosramna (5. siv.)
E}L.:R'T -f- Turrer (1960), the type species 15 clearly referable to Suubirus Monterosato, 1884 (Kees, 1960) (Trochinae:
“antharicing),

Mazastele Iredale, 1936 (Trochus glypra Watson, 1886). Masastele was regarded as o calliostomatine genus by IREDALE
(1936) and Keex (1960), but placed as a synonym of Calfinrropis Seguenza, 1903 (Trochidae, Evcyclinae) by Marssary (1979).

Metaconnius Cossmann, 1918 (Trockus princeps Deshayes, 1863). Judging from examination of actual specimens (J. LE
Rexarn collection, France), the type species 15 & Lurhinid,

Momtagua Leach im Gray, 1852 (Mosagun damsrorivrsis Lezch, 1852) (mot Mosmagus Fleming, 18280 Although plsced
as a synonymn of Callfesiorma (5. s by Keex (1960), according o JEFFreys (1265 322) the tvpe species 5 a synonym of
..{l:.u:ul'.u'rllr.'r mraR e (Woad, 1838) (Trochadae), Type matereal (never :||]u:~LruL-|:-|l] of M. divemeniensis could nol be located amd
since there is nothing in LEacit’s (1852) description that would contradict JEFFREYS' (1865) opinion, | regard Momagus as o
symonym of Jufuhiane,

Pulclerasiede Tredale, 1929 (Calliorionn | Ewfrocks ) S TAT AT Meball & Sanden, 1899, From examination of Ly
(Bwen 1899.2.23.13) and additional material (ams) of C. seprenariim, Pulchrasielr is related to Clamcufus Montfort, 1810
(Trochidae, Trochinas)

Peitzevain Sullvotty, 1889 { Trochus clethrefus Aradas, 1847), Long reganded as o genus of the Calliostomatinne, Pulzevsis
has been conclusively shown 1o be related to Danifie Brusina, 1863 (GuipasTer ef of.. 1984) and it thus belongs in Trochidae,
subfamily Ewcyclimae.

Sanmetes Kolesnikov, 1939 {Froches seemates Eichaabd, 18500, Judging from illustrations (Escawarn, 1833 pl. 9, fg.
10; Kovessakov, 1935 pl. 23, figs 24-27; KoouMmpciova, 1969 pl. 23, figs 9:10), T, sarmaores seems most unlikely 10 be a
calliostomatid. Although it is probably a trochid, its relationships within the family are unceriain,

Serehicwlinns Monterosato, 1389 [ Trechus strposas Geselin, 1791) Although Serofitcidime was placed as a subgenus of
Astele by Kees (1960) the type species belongs in the trochid genus Gibbule (Trochinae: Gibbuling). Incidenally, Srrigosella
Bacco, 1896 has the same iype species and s thus an objective synonym.
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Stnzowia Kolesnikov, 1935 (Troackus elatior d'Orbigny, 1845). The 1ype ies (Kowessikow, 1935 pl. 25, figs 31-33;
Winz, [943: Tig. 4197) has an extremely attenuate turriculate spire and, like Kishinewia, exhibits no character that would
indicate relationship with Calliostomatidae. It is presumably related 10 Jifbimus (Trochidae, Trochinac).

Srptrtrechis Seguenza, 1876 (not Haekel, 1862). rded as a synonym of Calffastoma (5. sir) by Kees (1960).
SEGUENZA (1876) introduced Srvferrockhus with descriptions of four new species, none of which were ever illustrated. The shell
was described as being consc-trochiform, with an axially ribbed, s‘LJ-, iform, cylindrical apex, a description alien to an
archaeogastropesd, A search of the European literature for alﬂglmpnd iting the generic diagnosis led 1o JEFFmeys” (1583: 113)
dizscussion of the l:g;: specics of his mew genus gp.nmu (f. reherarus Jeffreys, 1883), in which e stated that he hod received 3
stmilar shell from SeGueEsza from the Lower Pliocene of Messing under the manuscripl nume Gewsmide asperata, This is

rabably the specimen so-lnbelled in the Jesrmevs' collection (Ussm 1862000, and clearly represents Srvlotrachus asperais

enza, |876. Since this specimen is a species of Iphitus, Sivlotrachus i3 a hitherto overlooked sendor svnonvm of fpkins,

thaough o homonym. Incidentally, since the USNM specimicn of 5. asperaius is presumably a syntype il represents a potential
lectotype by which the identity of the specific name can be stabilised. Iphirus is a genus of the Epitﬂnliﬂt.

The present paper was in press when Bermoiaso & Pavazz (1994) mlr.-mndrntli publishied the same resulis. They
failed 1o indicate, however, that Stvlrochns Seguenza, 1876 is preoccupied by Sivlatrochns Haekel, 1862].
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