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ABSTRACT

Four new genera and species of buccinoidean gastropods, Spi-
kebuccinum stephaniae new genus, new species; Drepanodon-
tus tatyanae new genus, new species; Muffinbuccinum cath-
erinae new genus, new species; and Germonea rachelae new
genus, new species, are described from the Scotia tectonic
plate and adjacent abyssal plains. Only Bathydomus obtectus
Thiele, 1912, Tromina bella abyssicola Clarke, 1961 and T.
abyssorum Lus, 1993, had previously been reporte «dd from abys-
sal depths off Antarctica. The latter two species were proposed
in the genus Tromina, subsequently shown to belong to the
family Muricidae. Therefore, a new genus, Lusitromina is pro-
pmvd for these abyssal and hadal buccinoidean species. Anal-
yses of the taxonomic placement, geographical and bathymetric
distribution, and dive sity of the 29 buccinoidean genera pres-
ently known from Ant arctica and the ) Magellanic Province have
shown that the abyssal (>2200 m) lmuin()idf*dn fauma of the
region shares no genera with the sublittoral or bathyal faunas.
N()m of the six abyssal genera conform readily to the subfam-
ilies represented h\, the sublittoral or bathyal Faunas. Credible
sister taxa and likely origins for some abyssal genera oceur on
the adjacent continental s[ope For others, closest relatives may
be found on abyssal plains beyond the Antarctic convergence.
Generic diversity decreases with increasing depth for both the
bathyal and (thssal buccinoidean [dmms while bathymetric
range tends to increase. For abyssal buccinoideans, maximum
generic diversity occurs between 2600 and 3200 meters. The
proportion of lil()l]()t\])l(_ genera in the Antarctic and Magel-
lanic Provinces is extraordinarily high (48.3%). and may be an
artefact of low sampling denslt\ exacerbated by difficulties in
([lﬂ(’r(‘]]tldhﬂg closely related species. Neither gigantism nor
dwarfism is evident in the abyssal buccinoidean fauna. Rather,
the range in sizes narrows with increasing depth. Genera in-
habiting the base of the continental slope are smaller than
those of either the upper sl()pe or continental rise. In the abys-
sal zone, maximum shell size is reached near the [mundan of
the continental rise and abyssal plain, and subsequently de-
creases with increasing depth.

INTRODUCTION

The Buccinoidea are the most geographically wide-
spread and ecologically diverse clade within the Neo-
gastropoda. First appearing during the Early Cretaceous

[Valanginian] (Tracey et al., 1993), these predatory snails
have radiated to occupy most benthic marine habitats
ranging from the tropics to the poles and from the in-
tertidal zone to hadal depths (Clarke, 1962). Several
members of the families Nassariidae and Buccinidae
have even invaded fresh water (Kantor and Kilburn,
2001; Brandt and Temcharoen, 1971).

Buccinoideans are readily (hstlngmsh(‘d by their usu-
ally weakly sculptured, conical to fusiform shells, their
distinctive rac higlossan radula with multicuspid lateral
teeth, long to very long proboscis, as well as by the ab-
sence of a rectal gland and accessory Sdh\drv glands.
Their relationships to other I\u);_‘dstmpnda howe\e]
have been variously interpreted, ranging from basal to
derived (e.g., Ponder, 1974; Ponder and Warén, 1988;
Ponder and Lindberg, 1996; Kantor, 1996; Harasewych
et al., 1997). While a number of authors have attributed
different taxonomic ranks to Buccinoidea and its com-
ponent higher taxa (e.g., Powell, 1929; Thiele, 1929;
Wenz, 1938; Ponder, 1974; Ponder and Warén, 1988),
there is little disagreement as to the monophyly or com-
position of the group. We had earlier briefly reviewed
the history of the higher classification of buccinoideans
(F Iarase\w(h and Kantor, 1999), which is based primarily
on differences in shell, opercular and radular morphol-
ogies applied to regional faunas (e.g., Powell, 1929,
1951, Southern Oceans; Habe and Sato, 1973, Northern
Pacific; Bouchet and Warén, 1985, Northeastern Atlan-
tic). We continue to retain provisionally the use of Buc-
cinulidae and its subdivisions, as defined by Powell
(1951), without necessarily endorsing their taxonomic
rank, for the antiboreal members of the Buccinoidea,
pending the availability of sufficient anatomical and/or
molecular data for a meanmg{ul phylogenetic revision of
the higher taxa of Buccinoidea on a global basis. The
subfamilial assignments of presently known buccino-
idean genera that occur south of the Antarctic Conver-
gence, as well as those from the Magellanic Province are
reviewed (Appendix 1) and, in some cases, revised.

Our continuing studies of the Buccinoidea represent-
ed in the collections assembled by the United States
Antarctic Program (USAP) have revealed a number of
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previously undescribed taxa from the abyssal plains and
trenches on and adjacent to the Scotia Plate. These taxa
are described herein, and their affinities to other Ant-
arctic and abyssal buccinoideans are discussed.

MATERIALS AND METHODS

This report is based primarily on buccinoideans sorted
from the abyssal stations sampled by the United States
Antarctic Pl()g_,]"dlll (USAP) vessels R/V Isras ORCADAS
and R/V Evrranin and housed in the collections of the
National Museum of Natural History (USNM). Addi-
tional material, sampled by the German vessel R/V Po-
LARSTERN and in the colléction of the Zoological State
Collection, Munich (ZSM) were made available through
the kindness of Enrico Schwabe and Michael Schrodl.
In the material examined sections, “specimen” de-
notes that a preserved animal is present, while “shell”
refers to a record based only on an empty shell. Ana-

tomical desuiptiom are based on gross dissections of

preserved specimens. Radulae were removed by gross
dissection, cleaned using diluted bleach (NaOCI), coated
with carbon and gold, and examined using a LEO 440
Scanning Electron Microscope. Photographs were taken
using a Nikon D1 Digital Camera with a AF Micro Nik-
kor 60 mm lens. Images were proce sssed using Adobe
Photoshop 6.0.

The following abbreviations are used in the text: AL—
aperture length, D—diameter, FWL—final whorl
length, L—]ength L/W—Ilength/width, SCL—Siphonal
canal length, SL—shell length, SW—shell width, W—
width.

SYSTEMATICS

Class Gastropoda Cuvier, 1797

Order Neogastropoda Wenz, 1938

Superfamily Buccinoidea Rafinesque, 1815
Family Buccinulidae Finlay, 1928

Suldemlly Buccinulinae bmldy 1928

Genus Spikebuccinum new genus

Type Species: Spikebuccinum stephaniae new spe-
cies, by original designation.

Description: Protoconch large (to 3.5 mm diameter),
of 2%5 smooth, evenly rounded, whorls. Teleoconch small
(to 19.9 mm), very thin, translucent, ovate, rounded an-
teriorly, all but final 2-2% whorls eroded. Shell sculpture
of sharp, closely spaced, spiral cords. Columella weakly
concave, shorter than aperture, producing siphonal
notch with weak siphonal fasciole, short pseudoumbili-
cus. Periostracum finely hirsute. Operculum ovate, pau-
cispiral, with subterminal nucleus, spans ~¥% aperture
length. Eyes absent. Buccal mass, odontophoral cartilag-
es lungol than retracted pmbo%us Rachidian teeth tri-
cuspid, with outer cusps broader, longer than central
cusp. Lateral teeth with large outer, shorter inner cusp,
with 34 denticles between. Salivary glands small, un-
fused. Gland of Leiblein glandular anteriorly, flaccid pos-

teriorly. Posterior oesophagus tforms crop before enter-
ing simple, U-shaped stomach, which has a well-defined
gastric shield.

Etymology: This genus is named after Spike, a Cor-
nish Rex cat that belongs to the senior author’s daughter
Stephanie.

Spik('.bu(:('inum steph(mz'ae new species

(Figures 1-23, Table 1)

Description:  Shell (Figures 1-3, 5-7, 9, 10) small (to
19.9 mm), very thin, trans]ment, ovate, with rounded
anterior, eroded spire. Protoconch (Figure 11), known
from a single juvenile (Paratype 12), increasing in di-
ameter from 0.4 mm to 3.5 mm, in 2% smooth, evenly
rounded, pitted whorls. Transition to teleoconch distin-
guished by slight change in color, from cream to white,
and by ahrupt transition from coarse, irregular axial
growth striae, to finer, regular growth lines. Protoconch
and upper whorls eroded on all other specimens. Ex-
trapolation from growth series suggests that teleoconch
may reach 5-6 whorls, of which all but last 2-2% whorls
eroded. Whorls evenly rounded, with indistinct shoulder,

abutting suture. Axial sculpture limited to very fine,
str‘ught strongly prosocline growth lines. Spiral sculp-
ture of fine, sharp, uniform, evenl) spaced cords (21-29
on final whorl, 11-14 on penu]tmmte whorl). Aperture
large (AL/SL = 0.60-0.67 when using length of eroded
shell; AL/SL = 0.50-0.55, as estimated by linear projec-
tions of apex), broadly oval, deflected from shell axis by
22-25°. Outer lip very thin, not reflected, evenly round-
ed from suture to slphona] notch. Inner lip consists of a
long, straight parietal region that meets the shorter, con-
cavely indented axial portion of columella, ending in
strong siphonal fold. Columella shorter than u[)cmu'(‘
giving rise to a broad siphonal notch. Parietal callus uni-
formly narrow from suture to siphonal fold. Short, weak,
qlphondl fasciole and pseudoumbilicus present, often ob-
scured by erosion. Shell color um[()rm]} white. Perios-
tracum very thin, straw yellow in color, with densely
spaced axial lameﬂae producing short, fine hairs at in-
tersection with spiral cords, giving shell a finely hirsute
appearance. Operculum (h;’ure.s 4, 8) small, spanning
~0.36 AL, yellowish brown, broadly ovate, paucispiral,
with subterminal nucleus rotated relative to opercular
axis.

Anatomy (Holotype): Soft tissues (IFigures 14-22)
comprise approximately 2% whorls. Mantle cavity spans
just under % whorl, kidney % whorl, digestive gland and
gonad just under 1% whorl. Columellar muscle short,
broad, comprising slightly more than one whorl, at-
tached to shell at rear of mantle cavity. Foot ldlge
broadly rectangular (L/W = 1). Body color yellowish tan,
without pigmentation. Head large with l()ng_‘ thin taper-
ing tentacles (Figure 15, tn), without neck. Eves absent.
Nephridium w1th semi-transparent walls that clearly re-
veal folds. Nephridial gland (Figure 14, ng) small, very

narrow. Pericardium oriented antero-ventrally. Digestive
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Figures 1-11. Shells and opercula of Spikebuccinum stephaniae new species. 1. Apertural, 2. lateral, 3. and dorsal views of
holotype, USNM 896368, off South Georgia Island, 53°02” 8, 37°40'00” W, in 3056-3102 m [R/V ELTANIN cruise 9. sta, T35]. 4.
Outer view of operculum of holotype. 5. Apertural, 6. lateral, and 7. dorsal views of Paratype 1, USNM 1010626, from the type
locality. 8. Outer view of operculum of Paratype 1. 9. Apertural view, USNM 1010630, E off South Sandwich Islands, 58°27" S,
22°22" W, in 4643-4645 m [R/V ELtaniy sta. 603]. 10. Apertural view, Paratype 8, USNM 1010629, S off Southern Georgia Island,
58°04" S, 37°50" W, in 3255-3166 m [R/V ELTaNIN sta. 699]. 11. Scanning electron micrograph of protoconch of Paratype 12, ZSM
(Zoological State Collection, Munich) 20021125, E off South Sandwich Islands, 58°24.98" S, 25° 1.00° W, in 22855 m, [R/V
PorarsTerN cruise ANTXIX, sta. PS61/141-8, 22 Mar 2002] Arrow indicates transition to teleoconch, 5 mm scale bar applies to all
shells, 1 mm scale bar applies to opercula, 2 mm scale bar applies to protoconch.




Page 4

THE NAUTILUS, Vol. 118, No. 1

200 pm

Figures 12-13. ;
of the central portion of the radular ribbon.

gland lobes (Figure 19, adg, pdg) not fused, separated
by ovary (Figure 19, ov).

Mantle Cavity (Figure 20): Mantle cavity of medium
width (L/W ~0.8), mantle edge slightly serrated. Siphon
long (0.42 AL), free, IllllS(Ll]dl r;-\te“dmfr substantially
beyond mantle edge. Osphradium (Flgur(‘ 20, os) small
(~0.4 mantle Ld\lt\ length) yellowish, bipectinate, with
narrow mphul(lmi nerve. Ctenidium (Figure 20, ct)
large, very wide, spans about % of mantle cavity length.
The ctenidial lamellae are low. [l\q)(llndnchml terd
lacks distinet folds, covered by thick layer of mucus.

Alimentary System (Figures 14-19):  Proboscis (Fig-
ures 16-18, pr) of moderate length when retracted
(~0.36 SL, 0.54 AL), thick (I/D ~3.3), smooth, non-
pigmvnlvd. Proboscis retractor muscles (Figures 16-18,
prr) not numerous, but thick, powerful, attached to pro-
boscis sheath at mid-length when proboscis retracted.
Proboscis sheath thin-walled, translucent along anterior
half, thickened 1)(_)steri(_)rlyj but thinner than proboscis
wall. Proboscis wall thick, comprising ~1/10 of retracted
proboscis diameter. Mouth opening dorso-ventrally com-
pressed slit. Buccal mass muscular, large, filling retracted
proboscis and protruding wfmflcdntlv beyond its rear.
Odontophoral cartilages pduc(] fused anter orly, \Ilf.’]lt]\f
longer, than retmcted proboscis. Radular ribbon longer
than retracted proboscis, 5.4 mm long (0.41 AL), about
480 pm wide (0.037 AL), triserial (Figures 12-13), con-
sisting of 58 rows of teeth, posteriormost 6 rows nascent.

200 um

Radula of the holotype of Spikebuccinum stephaniae new species. 12, Dorsal, and 13. Left lateral (30°) views

Rachidian teeth with 3 short cusps emanating from cen-
tral portion of broad, anteriorly deeply d](l]ed basal
plate. Central cusp slightly shorter, narrower than lateral
cusps. Lateral teeth with long basal plate flanked by two
main cusps, outermost near h twice as long as innermost,
3-4 smaller, intermediate denticles vary in size and po-
sition from row to row, innermost denticle often abutting
inner cusp.

Salivary glands (Figures 16-18, rsg, Isg) small, acinous,
yellowish, not fused. Right salivary gland (rsg) dorsal to
nerve ring, enveloping most of valve of Leiblein. Left
salivary gland (Isg) lateral to, partially covering nerve
ring. Salivary ducts (Figures 17-18, sd) thick, attached
both to oesnplmcfns and proboscis sheath by numerous
connective tissue fibers. Salivary ducts pass along both
sides of oesophagus, become ‘embedded” into ()e\nphf
agus walls immediately after entering the proboscis.
Valve of Leiblein (Figure 18, vL) well defined, large,
pyriform, with whitish glandular pad containing ciliary
cone visible through walls of valve.

Gland of Leiblein (Figures 16-18, gL) large, massive,
glandular anteriorly; flaccid, transparent, lacking glan-
dular tissue posteriorly; opens, via short duct, into oe-
sophagus just posterior to nerve ring. Gland yellowish,
only slightly darker than other organs of the cephalic
haemocoel.

Oesophagus thick anterior to nerve ring, becoming
thin-walled, flattened posterior to nerve ring. Oesopha-
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Figures 14-22.  Anatomy ol Spikebuccinum stephaniae new species. 14-20. Holotype, 21-22, Paratype 1. 14. Right, and 15.
Lett lateral views of animal removed from shell. 16. Left, 17. ventral, and 18. right lateral views of anterior alimentary system. 19.
Dorsal view of stomach, digestive glands and ovary. 20. Mantle cavity organs. 21. Lateral view of penis. 22. Ventral view of seminal
vesicle. Scale bars = 5 mm for 14-21, 1 mm for 22. a, anus; adg, anterior duct of the digestive gland; ag, albumen gland; cg,
capsule gland; eme, cut mantle edge; et, ctenidium; dg, digestive gland; gL, gland of Leiblein; go, female genital opening; hg,
hypobranchial gland; lsg, left salivary gland; nep, nephridium; ng, nephridial gland; nr, circumoesophageal nerve ring; oe, oc-
sophagus; op, operculum; os, osphradium; ov, ovary; pdg, posterior duct of the digestive gland; poe, posterior oesophagus; pr,
proboscis; prr, proboscis retractors; re, rectum; rsg, right salivary gland; s, siphon; sd, salivary duct; st, stomach; tn, cephalic
tentacles; v, valve of Leiblein.
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Figure 23. Geographic and bathymetric distribution of Spikebuccinum stephaniae new species.
T ) 7 1

gus widens to form a “crop” (Figure 19, poe) before
entering stomach.

Stomach (Figures 14, 15, 19, st) relatively large,
broadly U-shaped, without posterior mixing area. Due to
poor preservation of holotype it was impossible to ex-
amine the internal morphology of the stomach in detail.
Digestive gland ducts paired. Arrangement of stomach
similar to Lusitromina abyssorum (Figure 132) but dif-
fers in having well developed, highly cuticularized gastric
shield, with crescent-shaped dorsal side that is lifted and
significantly protruded into stomach lumen.

Female Reproductive System: Female reproductive
system typically buccinoidean, with small albumen gland
partially overlapping posterior portion of capsule gland
dorsally. Ingesting gland small, opening between albu-
men and long, broad capsule gland. Small bursa copu-
latrix situated anterior to Ldpsu]e g]dnd tapermg ante-
riorly to form female opening.

Male Reproductive System: Paratype 1, mature

male. Seminal vesicle (Figure 22) of medium size, spans
> ¥ whorl, formed of numerous loops. Penis (Figure
21) long, narrow, non-pigmented, with slightly folded
walls. Penial Pdpl“d long, eylindrical, surrounded by cir-
cular fold around base.

Type Locality: Off South Georgia Island, 53°02" S,
37°40" W, in 3056-3102 m [R/V ELTANIN cruise 9, sta.
735, 13 Sep 1963].

Type Material: Holotype, 2, USNM 896368; Para-
types 1-4, USNM 1010626, all from the type locality.
Paratypes 5-7, USNM 1010628, oft South Georgia Is-
land, 53°26.7’ S, 36°32.6" W, in 1967-2186 m, [R/V IsLas
Orcapas sta. 28, 12 May 1976]; Paratypes 8-11, USNM
1010629, S of Southern Georgia Island, 58°04" S, 37°50"
W, in 3255-3166 m, [R/V ELTANIN cruise 9, sta. 699, 30
Aug 1963]; Paratype 12, ZSM 20021125, E of South
Sdndwu.h Islands, 58°24.98" S, 25° 1.00" W, in 2285.5

m, [R/V PoLARSTERN cruise ANTXIX, sta. PS61/141-8,
22 Mar 2002].

Table 1. Spikebuccinum stephaniae new species. Measurements of shell characters. Linear measurements in mm. (n = 7, including

holotype. Juvenile specimens excluded).

Character Mean o Range Holotype

Shell length (SL) 15.6 2.2 13.4-19.9 19.9
Final whorl length (FWL) 13.9 2.9 11.9-18.0 18.0
Aperture length (AL) 10.3 ):i7 8.3-13.2 13:2
Shell width (SW) 10.1 1.6 8.6-13.2 132
FWIL/SL 0.89 0.04 0.81-0.91 0.90
AL/SL 0.65 0.03 0.60-0.68 0.66
SW/SL 0.64 0.02 0.59-0.66 0.66
Number of spiral cords on penultimate whorl 12.4 1.0 11-14 14
Number of spiral cords on final whorl 24.6 2.9 21-29 29
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Other Material Examined:
South Sandwich Islands, 54°51" S, 14°54" W, in 3947—
4063 m, [R/V ELtanin sta. 1571, 28 Feb 1966], 1 spec-
imen; USNM 1010630, E of South ¢ dndwnh Islands,
58°27" S, 22°22" W, in 4643-4645 m, [R/V ELTANIN
cruise 9, sta. 603, 5 May 1963], 1 spc('imen + 1 shell.

Distribution (Figure 23): The species is found in the
Scotia Sea and adjacent abyssal plains at depths of 1967
4645 m.

Etymology: This species is named for the senior au-
thor’s elder daughter, Stephanie Alexandra Harasewych.

Remarks: The shell morphology of .Sptfsc’fm(‘(,mum
stephaniae superficially resembles that of several species
Uf Chlanidota, especially C. signeyana Powell, 1971 and
(Pfefferia) invenusta Harasewych and Kantor, 1999,
(md to a lesser extent, an eroded Neobuccinum eatoni
(Smith, 1875). However, it can readily be distinguished
from these taxa by its very short columella, an incon-
spicuous siphonal fasciole, as well as by having a rachi-
dian tooth in which the central cusp is shorter and nar-
rower, rather than longer and stouter than the outer
cusps. The lateral teeth of all species of Chlanidota and
the monotypic Neobuccinum have a strong, single inter-
mediate cusp, rather than the multiple denticles of Spi-
kebuccinum. The shell of Spikebuccinum stephaniae is
also somewhat similar to that of Antarctodomus okutanii
Numanami, 1996, which has a clearly cominelline rad-
ula, with tricuspid rachidian and bicuspid lateral teeth.
The radular morphology of Spikebuccinum stephaniae

is distinctive, and suffices to distinguish it from all Ant-

arctic and Magellanic buccinoideans. The presence of

multiple dvntlclm between the flanking cusps of the lat-
eral teeth would appear to preclude the inclusion of this
genus in the subfamily Buccinulinae, which is defined
on the basis of having tricuspid rachidian and lateral
teeth (Powell, 1951). However, Powell (1951:131) ex-
panded this criterion to include Bathydomus Thiele,
1912, within Buccinulinae, citing the conchological afﬁn—
ities 0{ Bathydomus to Chlanidota. We questionably in-
clude Spikebuccinum within the subfamily Buccinulinae,
noting the possibly pleisiomorphic similarity of its radula
to such boreal and tempt'rute taxa as N(».’ptrmea, some
Buccinum, Cantharus and certain Busycotypus.

The strongly paucispiral operculum of Spikebuccinum
stephaniae is a leature it shares with a number of genera,
among them Neobuccinum, Parficulina Powell, 1958,
Falsitromina Dell, 1990, Parabuccinum Ildrdsewy(h,
Kantor and Linse, 2000, and such boreal genera as
Mohnia Friele in Kobelt, 1878, and Pararetifusus Ko-
suge, 1976. While operculum morphology is undoubt-
edly useful for distinguishing genera, its utility for dis-
cerning phylogenetic relationships among supraspecific
taxa is less clear.

Comparative anatomical data is available for only a
very few buccinulid taxa, among them Chlanidota (Har-
asewych and Kantor, 1999) and Parabuccinum (Hara-
sewych, Kantor and Linse, 2000). Of these, Spikebuccin-

USNM 896337, E of

wm appears most similar anatomically to Chlanidota, but
differs in having proportionally longer odontophoral car-
tilages, salivary glands that are not fused, a valve of Lei-
blein with a ciliary cone, a gland of Leiblein that opens
to the mid-oesophagus via a narrow rather than broad
duct, a broader stomach with a well-defined gastric
shield, and a tapering rather than hemispherical bursa
copulatrix.

DFE?PHHU(IU‘H tus new genus

Type Species: I)n?p(mU(]ormr.s tatyanae new species,
by original designation.

Description:  Protoconch eroded. Shell large (to 56
mm), thin, strongly fusiform, with long, broad, open si-
phonal canal. Early whorls straight to concave, subse-
quently becoming convex. Whorls lacking shoulder, final
whorl evenly convex from suture to distinet peripheral
cord, evenly concave from peripheral cord to tip of si-
phonal canal. Sculpture of axial growth lines, most pro-
nounced on early whorls, and strong, evenly spaced spi-
ral cords. Aperture large, narrow, elliptical. Outer lip not
reflected. Parietal region broad posteriorly, columella
shorter than siphonal fold. Periostracum lamellose.
Operculum large (~0.82 AL), oval, thin, translucent,
with terminal nucleus. Head medium-sized, with short,
stout tentacles, large eyes. Kidney large. Buccal mass
small, odontophoral cartilages short. Rachidian teeth
variable, tricuspid, cusps may be fused to appear mon-
ocuspid, or supplemental denticles or cusps may be pre-
sent in some specimens. Lateral teeth with single, large,
sickle-shaped cusp that may have one or more denticles.
Salivary glands not fused, right gland much larger than
left. Gland of Leiblein long, glandular anteriorly, taper-
ing, Haccid posteriorly. Oesophagus broadens to form
crop, constricts before entering very large, U-shaped
stomach that lacks posterior mixing area.

Etymology: Drepane (Gr.)—sickle, odontos (Gr.)—
tooth. The name reflects the very unusual sickle shape
of the lateral teeth, consisting of a long, narrow basal
plate with a single, long, recurved outer cusp, often with
one or more denticles along its inner edge.

Drepmmd{mms f(Ith(lJt(i{f new Spt‘(.‘i(_’S

(Figures 24-50, Table 2)

Description:  Shell (Figures 24-30, 33-35) large (to
43.1 mm), thin, strongly fusiform. Protoconch eroded on
all specimens. E(lrly whorls of holotype (Figure 27) in-
dicate that protoconch would likely have been ~2-2V
whorls, < 3 mm in diameter. Transition to teleoconch
indistinct in holotype. Teleoconch estimated to consist
of up to 7 whorls. Early teleoconch whorls slightly con-
cave in profile, with narrow spiral cords. By third whorl,
teleoconch becomes convex, increasingly so in subse-
quent whorls, forming evenly rounded, oval whorls with-
out distinct shoulder. Suture abutting onto pronounced
peripheral cord (Figures 24, 33, arrow). Axial sculpture
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Figures 24-35. Shells and opercula of Drepanodontus tatyanae new species. 24. Apertural, 25. lateral, and 26. dorsal views of
the holotype, USNM 1010544, NE of South Shetland Islands, 59°01" S, 52°00" W, in 3010-3510 m. [R/V ELTANIN cruise 22, Sta.
1511]. 27. Enlarged upper shell whorls of holotype. 28. Apertural, 29. lateral, and 30. dorsal views of Paratype 1, USNM 881529,
E of South Sandwich Islands, 57°00.24" S, 26°10.06" W, in 2740-2757 m. [R/V ELTANIN cruise 575, sta. 38]. 31. Outer, and 32.
inner views of the operculum of Paratype 1. 33. Apertural, 34. lateral, and 35. dorsal views of the shell of paratype 2, USNM
881529. Same locality as Paratype 1.
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Figures 36—40. Radulae of Drepanodontus tatyanae new species. 36. Dorsal, and 37. left lateral (45°) views of the central portion
of the radular ribbon of Paratype 1, USNM 881529. 38. Dorsal, 39. left lateral (45°) views of the central portion of the radular
ribbon, and 40. left lateral (45°) view of the bending pl;lm' of a non-type specimen, USNM 1010545, Argentinean Basin, 47°17.3
S, 47°45.7" W, in 5685-5798 m [R/V IsLas Orcapa, cruise 575, sta. 4.

of pronounced growth lines, opisthocyrt on early whorls,
becoming weaker, orthocline by fourth teleoconch
whorl. Spiral sculpture of broad, sharp cords (9-12 on
penultimate whorl, 10-14 from suture to peripheral
cord, 16-24 from peripheral cord to tip of siphon) nar-
rower than intervening spaces, with 0-4 very fine
threads between adjacent cords, especially near periph-
ery. Peripheral cord, slightly thicker more pronounced

that others, demarcates inflection in curvature of outer
lip, evenly convex abapically, evenly concave from pe-
ripheral cord to tip of siphonal canal. Aperture large
(AL/SL = 0.56), roughly elliptical, deflected from shell
axis by 13-17°. Siphonal canal long (~% shell length),
broad, open. crosses shell axis. Outer lip thin, not re-
flected. Inner lip of weakly concave parietal region,
slightly longer columella, long siphonal fold extending
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Figures 41-49. Anatomy of Dr‘rp(maduntm' tatyanae new species. (41-48. Paratype 1. 49. Paratype 2, both USNM 881529). 41—
42, Lateral views of animal removed from shell. 43. Ventral, 44. right lateral, and 45. left lateral views of the anterior alimentary
system. 46. Latero-dorsal view of the anterior oesophagus, showing the duct of gland of Leiblein. Oesophagus twisted counterclockwise.
47. Dorsal view of stomach, dashed line indicates the posterior nephridial border. 48, Mantle complex of organs. 49. Lateral view of
penis. Scale bars = 1 cm for Figures 4142, 4749, 5 mm for Figures 4346, a, anus; adg, anterior duct of the digestive gland; agd,
anterior lobe of digestive gland; ao, aorta; eg, capsule gland; em, columellar muscle; eme, cut mantle edge; et, ctenidium; dgL, duct
of gland of Leiblein; e, eye; gL, gland of Leiblein; go, female genital opening; Isg, left salivary gland; mo, mouth opening; nep,
nephridium; ng, nephridial gland; nr, circumoesophageal nerve ring; oe, oesophagus; op, operculum; os, osphradium: ov, ovary; pdg,
posterior lobe of digestive gland; per, pericardium; poe, posterior oesophagus; pr, proboscis; prp, propodium; prr, proboscis retractors;
re, rectum; rsg, right salivary gland; s, siphon; sd, salivary duct; st, stomach; vL, valve of Leiblein.
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Figure 50.  Geographic and bathymetric distribution of Drepanodontus tatyanae new species.

beyond glossy, translucent parietal region, broad poste-
nm‘]v, tapering toward base of siphonal canal. Neither
slpimndl tasciole nor psendoumbilicus present. Shell uni-
formly white, aperture, parietal callus glossy. Periostrac-
um straw-colored, of widely spaced, short axial lamellae.
Operculum (Figures 31-32 41-42, op), large (~0.82
AL), oval, thin, brownish ye [lnw ﬁoxlhle with terminal
nucleus. Attachment of columellar mm(,k' clearly visible
through operculum, oval, spans about % of operculum
surface.

Anatomy (Paratype 1): Soft tissues (Figures 41-42)
comprise appr uxlmatelw 3% whorls. Mantle (,avm, Spans
slightly less than % whorl. Kidney (Figures 41, 42, nep)
broad, spans slightly less than % whorl, with 12 trans-
verse folds of unequal width visible through wall. Ne-

phridial gland (Figure 41, ng) narrow, situated antero-
dorsally to the nephridium. Digestive gldnds (Figures 41,
42, adg, pdg) of 2% whorls. Columellar muscle (Flgurc
42, em) of 1% whorls, attached to shell at rear of mantle
dwty. Foot medium-sized, short in contracted spe(.:men
(/W ~1.2), with well-developed narrow propodium
(Figure 42, prp) separated by narrow propodial cleft.
Body color yellowish tan, without pigmentation. Head
medium-sized, with short, stout, conical tentacles, with
small but distinct lobes at their bases. Eyes present (Fig-
ure 42, ), light gray in color and se mitransparent, deep-
ly embedded into lobes. Mantle does not cover base of
head.

Mantle Cavity (Figure 48): Mantle cavity deep (I1/
W ~1.2). Mantle edge smooth, slightly thickened. Si-

Table 2. Drepanodontus tatyanae new species. Measurements of shell characters. Linear measurements in mm. (n = 3, including

holotype).

Character Mean o Range Holotype
Shell length (SL.) 45.1 10.1 36.2-56.0 43.1
Final whorl length (FWL) 33.8 7.4 28.6-42.2 30.5
Aperture length (AL) 26.7 6.2 D99 89T 24.1
Siphonal canal length (SCL) 11.4 4.7 7.5-16.7 10.1
Shell width (SW) 19.1 2.3 17.5-21.8 18.1
FWL/SL 0.75 0.04 0.71-0.79 0.71
AL/SL. 0.59 0.03 0.56-0.61 0.56
SCL/SL 0.25 0.05 0.21-0.30 0.23
SW/SL 0.43 0.05 0.39-0.48 0.42
Number of spiral cords on penultimate whorl 10.0 159 9-12 10
Number of spiral cords suture to peripheral cord 12.0 2.0 1014 12
Number of spiral cords peripheral cord to siphon 19.7 4.0 1624 19
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phon (Figure 48, s) short, free, muscular, broad, extend-
ing well beyond mantle edge, with thick siphonal edge
(Figure 48, se), covering anteriormost part of ctenidium.
Osphradium (Figure 48, os) greenish, bipectinate, large,
wide, % as long, %5 as wide as ctenidium. Ctenidium
(Figure 48, ct) larg ge, curved, spanning nearly entire
mantle cavity length. Ctenidial lamellae broad, triangu-
lar, with short recurved edges along posterior part (clos-
er to pericardium), gradually becoming narrower, rela-
tively taller anteriorly. Hypobranchial é_JdT]d lacks distinct
folds, covered by thick layer of mucus. Rectum long,
spanning ~4/5 of mantle cavity length.

Alimentary System (Figures 41-47):  Proboscis non-
pigmented, (Figures 43, 45, pr) short when retracted
(~0.2 SL, 0.58 AL), thick (L/D ~3), with slightly folded
walls. Proboscis retractor muscles (Figures 45, 46, prr)
not numerous, thin, attached to thin-walled, translucent
proboscis sheath at middle-posterior region when pro-
boscis retracted. Proboseis wall thin, ~1/10 proboscis di-
ameter. Anterior part of proboscis flattened to form rim

surrounding mouth opening (Figure 43, mo) in form of

irregular triangular slit. Anterior oesophagus very broad,
nearly filling proboscis. Dorsal folds very large, border-
ing dovp groove. Buccal mass small, spans slightly more
than % of proboscis length. Odnntophm al cartilages
paired, fused anteriorly, extend nearly entire length of
buccal mass, but <% probo‘;us Iength Radular ribbon
(Figures 36-40) equal in length to cartilages, 6.6 mm
(0.35 AL), about 380 pm wide (0.020 AL), triserial, con-
sisting of 50 rows of teeth, posteriormost 5 rows nascent.
Rachidian teeth of Paratype 1 (Figures 36-37) with 4
cusps, here interpreted as comprising a long central
cusp, flanked by shorter, outer cusps, with an additional,
asymmetrical cusp on the left side. Rachidian teeth of a
second specimen (Figures 38-40) appear monocuspid,
but “central cusp” consists of 3 incompletely fused
cusps, flanked by additional small denticles (Figure 40).
Lateral teeth with distinctive shape, with single large,
recurved outer cusp emanating from long, narrow basal
plate. Inner surface of cusp with 1 or more, occasionally
bifid, posteriorly directed denticles, with number, size of
denticles varying from side to side and along radular rib-
bon.

Right salivary gland medium-sized, rounded, partially
covering valve of Leiblein (Figures 43, 44, rsg), latero-
dorsal to nerve ring. Left salivary Uland sllg_,htl) smaller
than right, 1rrog|11<1| ly shaped, dmsdl to nerve ring, ven-
tral to prol)()scis with its main axis perpendicu]ar t() pro-
boscis axis, appears small when viewed from left (Figure
45, Isg). Salivary ducts (Figures 44, 46, sd) short, thick,
enter oesophdg_,u'; wall shortly after leaving gland. Valve
of Leiblein (Figure 46, vL) well defined, large, pyritorm,
with whitish glandular pad visible through walls of valve.

Gland of Leiblein (Figures 43-45, gl.) vellowish,
slightly darker than other organs of ce phdll(_ haemocoel,
medium sized, long, tubular, coiled anteriorly. Gl dnd
thin-walled, ascinous dntenorly (Figure 46, agL) opens
into oesophagus slightly posterior to nerve ring via

broad, short duct (Figure 46, dgL), becomes thinner,
more transparent post(n()ll\ (Figure 46, pgL), tapering
to become flaccid, non-glandular (Figure 46, vglL).

Oesophagus thick, broad anterior to nerve ring, nar-
rowing slightly posterior to the rmg_, I’nsten()r oesopha-
gus expands greatly to form “crop,” (Figure 47, poe)
then gradually narrows towards opening into st()md(l]
Stomach (l*lgm(‘ 47) very large, spans ~% whorl, from
the p()stcn()l border of mphndlum U-shaped, \Vlthuut
posten()r mmng_‘ area. Preservation nmdequdte to dis-
cern internal morphology. Digestive glands ducts (Fig-
ure 47, ddg) large, paired, closely spaced. Posterior duct
close to ()(35()phagus entrance, anterior duct at mid-
length of stomach. Digestive glands clearly separate. An-
terior gland small (Figure 41, adg), spans ~% whorl,
posterior gland ~2 whorls (Figures 41, 42, pdg). Glands
meet at the level of the posterior duct to (llgestlve gland.
Rectum long, spans ~4/5 of mantle cavity length. Rec-
tum thin-walled, very broad, filled with polychaete spic-
ules, numerous sand grains of different sizes.

Female Reproductive System: Paratype 1, mature
female. Pallial gonoduct consists of long, tubular, capsule
gland (Figures 42, 48, cg), with a small bursa copulatrix
anterior to it. (;(,‘llltdl opening (Figure 48, go) below,
slightly posterior to anus (Figure 48, a).

Male Reproductive System: Paratype 2, male. Penis
(Figure 49) long, very narrow, flattened Litemﬂv Seminal
papilla very small, blunt, surrounded by deep circular
fold around its base.

Type Locality: NE of South Shetland Islands, 59°01°
S, 52°00" W, in 3010-3510 m. [R/V ELTANIN cruise 22,
Sta. 1511, 26 Jan 1966].

Type Material: Holotype, USNM 1010544, from the
type locality. Paratype 1%, Paratype 2 4, USNM
881529, E of South Sandwmh Islands, 57°00.24" S,
26°10.06" W, in 2740-2757 m. [R/V ELTANIN cruise 575,
Sta. 38, 22 May 1975].

Other Material Examined: USNM 1010545, South
Atlantic Ocean [Argentine Abyssal Plain|, 47°17.3" §,
47°45.7" W, in 5685-5798 m. [R/V Isr.as Orcapas Cruise
575, Sta. 4, 8 May 1975/, 2 bodies without shells (radula
illustrated, Figures 38—40); USNM 1010546, Scotia Sea,
S of South Georgia Island, 58°04" S, 37°50" W, 3255~
3166 m. [R/V ELTANIN cruise 9, sta. 699, 30 Aug 1963],
1 dead poorly preserved juvenile. USNM 1013084, Sco-
tia Sea, SW of South Georgia Island, 55°56" S, 44°56
W, 3742-3614 m. [R/V ELTaNIN cruise 575, Sta. 472, 13
Feb 1963], 1 body and fragments of the shell.

Distribution (Figure 50): This species occurs in the
Scotia Sea and adjacent Argentine Abyssal Plain, at
depths of 2740-5798 m.

Etymology: This species is named in honor of the ju-
nior author’s wife, Tatyana Steiker, an ichthyologist and
illustrator at the P. P. Shirsov Institute of Oceanology.

Remarks: The large, elongate, fusiform, siphonate,
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spirally corded shell of Drepanodontus tatyanae easily
distinguishes this species from most Antarctic buccino-
ideans. Conchological similarity is limited to relatively
few large taxa, notably Autm(furwptruwa aurora (Hed-
ley, 1912) and Cavineptunea monstrosa Powell, 1951,
both members of continental shelf and upper slope fau-
nas. Dre’p(mt)dmrms tatyanae is most valsily distinguished
from the former by having a distinctive peripheral spiral
cord that demarcates a change in the direction of cur-
aature in the outer lip, while the monotypic Cavinep-
tunea is most easily distinguished by its unique, cylin-
drical, flat-sided, indented protoconch. Both Antarcto-
neptunea (Dell, 1972: fig. 6) and Cavineptunea (Powell,
1951: 145) have mdulde with tricuspid rachidian teeth
and lateral teeth with 3 (or 4) cusps, quite unlike the
distinctive radula of Drepanodontus.

The radula of Drepanodontus tatyanae most closely
resembles that of Kapala bathybius Bouchet and Warén,
1986 (Bouchet and Warén, 1986: fig. 8), a species in-
habiting the Cape Basin off southwestern Africa at
depths of 3550 m. Like Drepanodontus. K. bathybius
has rachidian teeth that may appear to be monocuspid
in some individuals, with anteriorly indented, squarish
basal plates, and lateral teeth characterized by a single,
large, sickle-like cusp with secondary denticles that vary
in number and prominence from side to side and from
tooth to tooth. The shell of K bathybius, and the related
K. bonaespei (Barnard, 1963), also from the Cape Basin
in 2504-3103 m, are comparable in size, and also elon-
gate, fusiform and spirally corded, but broader (Bouchet
and Warén, 1986: figs. 42, 43), and lack the distinctive
peripheral cord of Drepanodontus. Barnard (1963: 432,
fig. 6b) illustrates and describes the radula of K. bon-
aéspei (which he described as a Neptunea) to have rect-
zmgular rachidian teeth with a “median cusp. sometimes
a minute denticle on one side or on both sides™ and
lateral teeth ° llﬂ(’(]lhl”\ ]n(‘ubpad with 2-5 tiny denticles
between the two cusps, the denticles not always Sym-
metrical.”

Barnard (1963) assigned this species to the genus
Neptunea Roding, lf()b because of the similarity of its
lateral teeth with those of boreal buccinoideans, despite
striking differences in the morphology of the shell and
rachidian teeth. Bouchet and Warén, (1986: 464) also
commented on lateral tooth similarities of Kapala (in-
cluding its type species, the southern Australian bathyal
spemes K. kengrahami Ponder, 1982) with the type spe-
cies of the burml genera Volutopsius Mérch, 1857, Neo-
beringius Habe and Ito. 1965, Ancistrolepis Dall, 1895,
and certain representatives of Jape lion Dall, 1918. These
boreal taxa have elongated, spatuldte lateral teeth with a
large outer cusp, a s]g_ﬂlﬁcu.lntly smaller inner cusp, and
a variable number of smaller denticles or cusps between
them. We interpret the lateral teeth of Drepanodontus
to be different, in that they have a single, large outer
cusp, but lack the shorter inner cusp of the boreal taxa.
While some of the denticles that frequently emerge
from the inner edge of the cusp of Dr(’panr)d(m!us may
be large enough to be confused with an inner cusp, the

lateral teeth of the boreal species are fundamentally bi-
cuspid, while those of Drepanodontus are fundamentally
monocuspid. Interestingly, the radula of K bathybius il-
lustrated by Bouchet and Warén (1986: fig. 8) has mon-
ocuspid lateral teeth lacking denticles distally, but de-
veloping denticles proximally along the left side of the
radula, while the lateral teeth on the right side have 1
large and 1-3 smaller denticles along the inner edge of
the single cusp.

The operculum of Drepanodontus is large, ovate, and
has a terminal nucleus. While all species of Kapala share
this opercular morphology, it is not distinctive, but wide-
spread throughout Buccinoidea.

Although the presence of large eyes is not surprising
in the bathyal type species of Kﬁpm’n‘ (Ponder, 1982: fig.
2), their occurrence in the abyssal taxa K bonaespei
(Barnard, 1963: 432) and Drepanodontus tatyanae is
noteworthy. Other anatomical features that are congru-
ent between Drepmm(ffmtus tatyanae and Kﬂpaln ken-
grahami include a small buceal mass and odontophore,
a large kidney, a large, well-developed valve of Leiblein,
crop, and a simple stomach.

Drepanodontus tatyanae co-occurs with Muffinbuc-
cinum catherinae at the type locality of that species.

Subfamily Prosiphiinae Powell, 1951
Muffinbuccinum new genus

Type Species: Mu_ﬁinbm‘(.‘imun catherinae new spe-
cies, by original designation.

Description:  Protoconch, early whorls eroded. Teleo-
conch of moderate size (to ~30 mm) very thin, chalky,
with evenly rounded whorls, tapering anterior, short,
broad siphonal canal. Sculpture of sharp, narrow axial
ribs, crossing uniform, closely spaced spiral cords, oc-
(asmndl]v forming f‘mclv reticulate surface qculptuw Ap-
erture Lnﬂv elongate, e]hptl al. Parietal region broader
postenorl) Columella short, not axial. Periostracum of
very fine axial lamellae, not hirsute. Operculum, large
(~0.56 aperture length), elongated, claw-like, with ter-
minal nucleus and growth lines nearly perpendicular to
long axis. Head large, with tapering tentacles lacking
eyes. Columellar muscle short. Nephridium Very NAITow.
Rachidian teeth broadly rectangular, with 3 cusps con-
centrated near center of tooth, central cusp longest. Lat-
eral teeth as broad as rachidian tooth, roughly rectan-
gular in outline, with 7-8 cusps of nearly equal length,
outermost cusp, slight[y shorter, stouter, W(—‘zlk]v to
strongly serrated along outer margin. Salivary g_,[dnds
large, fused ventrally. Gland of Leiblein long, nlumw!v
tubular, highly coiled. Oesophagus muscular, does not
widen before opening into stomach. Stomach very small,
broadly U-shaped, lacks posterior mixing area. Rectum
short, narrow, with terminal papﬂla.

Etymology: This genus is named after Muffin, a do-
mestic shorthair cat that belongs to the senior author’s
daughter Catherine.
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Muffinbuccinum catherinae new species
(Figures 51-76, Table 3)

Description:  Shell (Figures 51-56) of moderate size
(to 26.6 mm), very thin, chalky, ovate, with tapering an-
terior, eroded spire. Pr otoconch and upper whorls erod-
ed on all available specimens, with no more than last 2%
whorls remaining. Extrapolation suggests that un-eroded
specimens might reach 32 mm, with 5-6 teleoconch
whorls. Whorls evenly rounded, with indistinct shoulder,
abutting suture. Axial sculpture of fine, sigmoidal, weakly
prusuchue gruwth lines, narrower than spiral cords, vary-
ing in prominence, producing reticulate pattern in some
areas of the shell, especially on penultimate whorl (Fig-
ures 51, 52, arrows). Spiral sculpture of fine, sharp, uni-
form, evenly spaced cords (43-50 on final whorl, 18-21
on p(‘l]ll]tll‘l‘ld’f(‘ whorl), weaker, more broadly sdeed be-
tween suture and shoulder as well as near ‘;:phon Ap-
erture large (AL/SL = 0.64-0.71 when using length of
eroded shell; AL/SL = 0.54-0.60 as estimated by linear
projection of dl)(‘X) (l(mg,dte ovate, tapering dnten(nly
deflected from shell axis by 17-18°. Outer lip very thin,
not reflected. evenly round from suture to &ﬂ[)l‘l(mdl
notch. Inmer lip of broad parietal region, shorter, non-
axial columellar region, long siphonal fold and short,
broad, axial siphonal canal. Parietal callus consisting of
thin glaze, slightly broader posteriorly, narrower or in-
dented near siphonal fold, may form barely perceptible
pseudo-umbilicus-like indentation. Shell color uniformly
white. Periostracum of very thin axial blades, straw yel-
low in color. Operculum (Figures 57-58) large, spanning
~0.56 AL, translucent amber yellow in color, with dis-
tinctive, claw-like shape, tapering toward nucleus, which
is eroded. Outer surface with numerous growth lines
nearly perpendicular to long axis. Inner surface with out-
er rim slightly thickened, glazed, except for long, narrow,
triangular attachment area.

Anatomy (Holotype): Body (Figures 65-66) compris-
es approximately 2% whorls. Mantle cavity spans ~%
whorl, mantle edge thin, does not cover head or penis
base. Nephndmm very narrow (Figure 65, nep), spans
<1/6 whorl, brown-grey. Border between mantle cavity
and nephridium m: arked by deep cleft. Digestive gldnd
(Figures 65, 66, dg) spans 12 whorl, overlain by testis.
Columellar musde very short, spanning <1 whorl,
broad, attached to shell anterior at rear of mantle cavity.
Foot large, narrowly oval (I/W ~2.3 for holotype, up to
2.8 in other specimens), not folded during fixation. Body
light yellowish, without pigmentation. Head large, with
broad, tapering cylindrical tentacles (Figure 65, 66, tn)
lacking eves.

Mantle Cavity (Figure 67): Mantle cavity short,
broad (L/W ~0.63). Siphon very short, thin, weakly
muscular, extending slightly l)ey()nd mantle edge. Os-
phradium (Flgure 67, os) greenish, bipectinate, with
broadly curved axis, spanmnq < 0.4 mantle cavity length.
Ctenidium (Figure 67, ct) large, narrower than osphra-
dium, strongly curved, spanning %4 mantle cavity length.

Hypobranchial gland formed of numerous, indistinct,
closely spaced ()bhqu( folds covered by thick layer ()f
mucus that partly overlays the rectum.

Alimentary System (Figures 70-75): Proboscis (Fig-
ure 71, pr) short (~0.46 AL in holotype), thick, smooth-
walled, non-pigmented, not coiled, occupies entire ce-
phalic haemocoel. Proboscis sheath extremely thin-
walled, anterior half translucent, thicker postenm!\ but
<Y thickness of proboscis wall. Mouth opening (Figure
73) rounded, lumen of buccal tube triangular immedi-
ately posterior to mouth. Buccal mass muscular, medi-
um-sized, slightly shorter than retracted proboscis.
Oclontt)plmldl Ldl‘tlldg_,(s paired, fused anteriorly, span-
ning nearly entire length of buccal mass. Radular ribbon
slightly lt)ng_,el than cartilages (~0.30 AL in holotype),
~480 pm wide (holotype), triserial (Figures 59-64),
consisting v of about 70 (]ml(_)typ(’) to 85 (paratype 1) rows
of teeth, posteriormost 5 teeth nascent. Oldest several
rows of teeth with dark brown pigment that faded when
radula cleaned with bleach (NaOCI). Rachidian teeth
with broad, rectangular, slightly arched base with
straight lateral sides, 3 large, robust, closely spaced
cusps. Central cusp shghtlv longer than lateral cusps.
Lateral teeth as broad as rachidian teeth, roughly rect-
angular, with 7-8 cusps nearly equal in length, outermost
cusp shortest, stouter than others weakly (Flg,l.ne 61) to
strongly (Flgme 64) serrated along outer margin. Sali-
vary glands (Figures 70-72, sg) large in comparison to
prohosus, acinous, ye"omsh fused ventrally, dorsal to
oesophagus. Right Sd]‘l\ ary gland covers valve of Leiblein
(Figure 70, vL), part of nerve ring and anterior of pro-
boscis. Left salivary gland shitted posteriorly. Salivary
glands tightly attached to proboscis sheath by connective
tissue. Salivary ducts (Figures 70, 72, sd) thick, free
along both sides of oesophagus, becoming embedded in
oesophagus walls shortly after entenng retracted pro-
boscis. Valve of Lenblem (Figures 70, 74, vL) well
defined, large, pyriform, with ciliary cone, vdlow slightly
darker than other organs of LL‘plld]I( haemocoel. Gland
of Leiblein (Figures 70-72, 74, gL) long, dark grey, nar-
rowly tubular, glandular, lntfhlv coiled, L(J\ered 1)\ con-
nective tissue sheath, opens mtr) middle uesc)phdgus pos-
terior to nerve ring via short, narrow duct (Fi igure 74,
dgL.). Oesophagus muscular, nearly constant in diameter
along most of its length, does not ‘widen before opening
into stomach. Stomach (Figure 75) very small, broadly
U-shaped, lacks posterior mixing area. Preservation was
inadequate to document internal morphology of stom-
ach. Rectum (Figure G7, re) short, narrow, thin-walled,
with terminal papilla, spans slightly more than half the
length of mantle cavity.

Male Reproductive System: Ilolohpe Paratypes 1
and 2, males. Testis Llrg‘(', anterior Illdl}_‘lll at p()stenm-
most part of stomach extends posteriorly along digestive
gland for 1% whorls. Testis similar in color and texture
to digestive gland. Seminal vesicle small, formed of very
few loops. Penis (Figures 66, p; 68, 69) non- pu_,mented
spans entire length of mantle cavity, flattened in middle
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Figures 51-58. Shells and operculum of Muffinbuccinum catherinae new species. 51. Apertural, 52. lateral, 53. dorsal, and 54.
apical views of the holotype, USNM 1010623, South Atlantic Ocean [Argentine Abyssal Plain], 47°17.3" S, 47°45.7" W, in 5685-
5798 m [R/V Isras Orcapas Cruise 575, Sta. 4]. 55. Apertural, and 56. lateral views of the shell of Paratype 1, USNM 101062:
from the type locality. 57. Inner, and 58. outer views of operculum of holotype. Arrows indicate regions of finely reticulate sur
sculpture,

face
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Figures 59-64. Radulae of Muffinbuccinum catherinae new species. 539-61. Paratype 1. 62-64. Holotype. 59, 62. Dorsal, and
60, 63. right lateral (45°) views of the central portion of the radular ribbon. 61, 64. Enlarged right lateral views of lateral teeth
showing the denticles along the outer cusp.
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Figures 65-69. Anatomy of Muffinbuccinum catherinae new species, holotype. 65. Left, and 66. right lateral views of animal
o . T e v, . s - - . v ¥ -

removed from shell. 67. Mantle cavity organs. 68. Dorsal, and 69. right lateral views of the penis. Scale bars = 5 mm. eme, cut

mantle edge; colm, columellar muscle; et, ctenidium: dg, digestive gland; hg, hypobranchial gland; nep, nephridium; op, oper-

culum; os, osphradivim; p, penis; per, pericardium; prp, propodinm; re, rectum; s, siphon; st, stomach; tes, testis; tn, cephalic

tentacles.

part, widens anteriorly. Long, cylindrical papilla at distal
end of penis surrounded by circular fold around its base.
Type Locality: South Atlantic Ocean [Argentine
Abyssal Plain|, 47°17.3" S, 47°45.7" W, in 5655-5798 m.
[R/V IsLas Orcapas Cruise 575, Sta. 4, 8 May 1975].

Type Material: Holotype, &, USNM 1010623; Para-
type 1, &, shell partially broken, Paratype 2, &, shell
fragmented, USNM 1010624, all from the type locality.
Other Material Examined: USNM 1010625, frag-
ments and soft tissues of 3 specimens from the type

locality. One was dissected to illustrate the anatomy of
the anterior foregut.

Distribution (Figure 76): This species is known only
from the type locality, the Argentine Abyssal Plain, off
the northern slope of the Falkland Plateau, at depths of
5685-5798 m.

Etymology: This species is named for the senior au-
thor’s younger daughter, Catherine Laura Harasewych.
Remarks: Of the Antarctic buccinoideans, this new
species appears conchologically most similar to Spike-
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Figures 70-75.

prr

Digestive system of Muffinbuccinum catherinae new species. 70-74. Female specimen without a shell, USNM

1010625. 75. Holotype. 70. Left lateral. 71. right lateral, and 72. ventral views of anterior alimentary system. 73. Anterior view of
the proboscis tip. 74. Right lateral view of the anterior oesophagus showing the opening of the duct of ‘gland of Leiblein and valve
of Leiblein. Salivary (rlands removed. 75. Dorsal view of storach. Scale bars = 5 mm for Figures 70-73, 75, and 2 mm for Figure
74. dgL, duct of }_,Lmd of Leiblein; gL, gland of Leiblein; lsd, duct of left salivary gland; nr, circumoesophageal nerve ring; oe,
oesophagus; poe, posterior vesophagus; pr, proboscis; prr, proboscis retractors; rsd, duct of right salivary n[and sd, salivary duLt

sg, salivary gland; vLL, valve of Leiblein.

buccinum ste?ph(miac and, to a lesser extent, to Chlani-
dota (Pfefferia) invenusta. It differs from both in having
a more elongated shell, with a long siphonal fold and a
short, blo(ld anterlorlv rounded siphonal canal. The sur-
face sculpture of Muffinbuccinum catherinae is finer, and
the occasional, weak reticulate sculpture of Muffinbuc-
cinum is absent in Spikebuccinum and Chlanidota.

The distinctive radular morphology of Muffinbuccin-
um catherinae, with its broad, tricuspid rachidian and
pectinate lateral teeth, readily distinguishes this species
from other buccinoidean taxa, Based on the morphology
of the radula, Muffinbuccinum catherinae appears to be
related to Proneptunea Thiele, 1912 (Thiele, 1904, pl. 9,
fig. 58; Powell, 1951, fig. K 66-67), a circumantarctic

genus that occurs from sublittoral (Proneptunea fenes-
trata Powell, 1951, 17-27 m) to bathyal (Proneptunea
rossiana Dell, 1990, 369-870 m) depths. Muffinbuccin-
um and Proneptunea both have tricuspid rachidian teeth
and multicuspid lateral teeth that may bear serrations
along their outer edge. However, the rachidian teeth of
Muffinbuccinum are as broad as the lateral teeth, shorter
than wide, and have the cusps concentrated in the mid-
dle portion of the tooth, while the rachidian teeth of
species of Pmn(’ptuum are narrower, with the three
cusps spanning much or their width. The longest and
most prominent of the 7-8 cusps on the lateral teeth of
Muffinbuccinum is the innermost cusp, while the largest
and most prominent of the 5 cusps on the lateral teeth
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Figure 76.

of the 3 (of 6) species of Proneptunea for which the
radular morphology is known, is invariably the outermost
cusp. Based on the presence of a tricuspid rachidian and
multlunpld lateral teeth serrated along their outer edge
in Muffinbuccinum, and their overall resemblance to the
radulae of Proneptunea, we include Muffinbuccinum in
the subfamily Prosiphiinae.

Similarities also exist between Muffinbuccinum cath-
erinae and several bathyal, abyssal, and hadal buccino-
ideans of uncertain dl‘.ﬁmhes notably Calliloncha Lus,
1978, Costaria Golikov, 1977, Thalassoplanes Dall, 1908,
and Troschelia Morch, 1876. The radula of Calliloncha
[as Calliloconcha] knudseni Bouchet and Warén, 1986
(Bouchet and Warén, 1986: fig. 1), a species from the
Kermadec Trench (in 5480 m) resembles that of Muffin-
buccinum catherinae in having a tricuspid rachidian
tooth that is nearly as broad as the lateral teeth, and
lateral teeth with 5 cusps of equal length, but lacking

@ type locality

Geographic and bathymetric distribution of Muffinbuccinum catherinae new species.

12345
No. of specimens

serrations along their outer mcug_,m Bouchet and Warén
(1986:484) noted similarities in the radulae of Bayerius
Olsson, 1971 [Olsson, 1971: fig. 101 for B. fragilissimus
(Dall, 1908) (type species), and Warén and Bouchet,
2001: figs. 39b.c) for B. arnoldi (Lus, 1981) and B. pe-
ruvianus Warén and Bouchet, 2001, respectively] and
Calliloncha Lus, 1978 [Lus, 1978: figs. 2 (7-10) for C.
solida Lus, 1978 (type species), and Lus, 1989: figs. 5
(1-2) for C. iturupi Lus, 1989], and speculated that
these genera may prove to be synonyms. However, the
type species of Calliloncha, which dwells in the Tzu-Bo-
nin Trench (6770 m), C. iturupi, from the Kurile-Kam-
chatka Fron(h (8240 m), Bayerius fr(tg:lhs:mua (Dall,
1908), known from off Panama and Ecuador (2877-3200
m), B. arnoldi, from the Japan, Kuril, and Aleutian
Trenches (48006135 m), and B. peruvianus from 5385-
5996 m off Peru all share tricuspid lateral teeth that
differ in dentition and proportion from those of Calli-

Table 3. Muffinbuccinum catherinae new species. Measurements of shell characters of Holotype and Paratype 1. Paratype 2,

fragmented. Linear measurements in mm.

Character Holotype Paratype 1

Shell length (SL) 26.4 26.6
Final whorl length (FWL) 24.6 23.7
Aperture Iength (AL) 19.1 20.8
Siphonal canal length (SCL) 2.4 3.6
Shell width (SW) 16.3 15.6
FWL/SL 0.93 0.89
AL/SL 0.72 0.78
SCL/SL 0.09 0.14
SW/SL 0.62 0.59
Number of spiral cords on penultimate whorl 18 21
Number of spiral cords on final whorl 43 50
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loncha knudseni. While Calliloncha may prove to be a
synonym of Bayerius, it seems unlikely that C. knudseni
is referable to this genus. The radulae of Costaria
(Bouchet and Warén, 1986: fig. 6), Thalassoplanes
(Bouchet and Warén, 1986: fig. 5) and Troschelia
(Bouchet and Warén, 1985: figs. 484-485) all have lateral
teeth that are roughly Iectdnguldr and multicuspid.
However, these three genera have rachidian teeth that
are very narrow. In Costaria and Thalassoplanes the cen-
tral of three cusps may be reduced or absent, while in
Troschelia the flanking cusps are absent, resulting in
monocuspid rachidian teeth.

The operculum of Muffinbuccinum catherinae is rath-
er distinctive in being (Icl\V—HhclPE‘d with growth lines
nearly perpendicular to the long axis, and a long, narrow,
tndn;,uldl attachment area cllungﬁ its inner surface. A sur-
vey of the literature shows that this ()p(’rtulum type also
occurs in Proneptunea fenestrata (Powell, 1951: fig.
N124), as well as in Thalassoplanes moerchi (Bouchet
and Warén, 1986: fig. 25), Calliloncha knudseni (Bouch-
et and Warén, 1986: fig. 32), but not C. solida, the type
of the genus, (Lus, 19{8 fig. 2, 4-5) both from the abys-
sal to hadal zones of the Pacific Ocean, and in Liomesus
ovum (Turton, 1825) (Bouchet and Warén, 1985: fig.
440) a North Atlantic species inhabiting outer continen-
tal shelf depths. Muffinbuccinum catherinae co-occurs
with Drep(.rna(iontus latyanae new genus, new speues
(see above).

Germonea new genus

Type Species: Germonea rachelae new species, by
original designation.

Description: Protoconch large (to 4.4 mm), of ~2%
whorls, first 2 whorls smooth, rounded, followed by on-
set broad rounded spiral cords. Transition to teleoconch
distinct, marked by axial indentation, change in shell col-
or. Teleoconch large (to 67.8 mm), of up to 5 smooth,
evenly ovate whorls, with indistinct shoulder, abutting
suture. Axial sculpture of fine growth lines, irregular ru-
gae near suture. Spiral sculpture of closely spaced cords.
Aperture large, narrowly elliptical, with short, broad, si-
phonal canal. Outer lip may be slightly reﬂected, thick-
ened along margin. Inner lip with glossy parietal callus,
long columella, siphonal fold. Neither siphonal fasciole,
nor pseudoumbilicus present. Periostracum thin, tlghtly
adherent. Operculum large (~0.65 AL), long, narrow,
with terminal nucleus at end of strongly curved anterior
margin. Columellar muscle very short (~% whorl). Foot
with deep propodial cleft. Head large, with short neck,
large black eyes at base of broad, tapering tentacles.
Buccal mass large, filling proboscis. Odontophore short-
er, radula longer than buccal mass. Rachidian teeth lung
narrow (L/W ~2.5), Y-shaped, with 3 stout, radially ori-
ented cusps, central cusp longest. Lateral teeth with 3—
4 cusps of similar length along innermost % of basal
plate. Salivary glands large, right larger than left. Gland

of Leiblein large, ascinous. Oesophagus thick, broad.
Stomach U-shaped, lacking posterior mixing area.

Etymology: The genus is named after Mrs. Rachel
(Raye) N. Germon, in recognition of her years of work
in managing the collections of Antarctic Mollusca at the
National Museum of Natural History, Smithsonian In-
stitution.

Germonea rachelae new species

(Figures 77-98, Table 4)

Description:  Shell (Figures 77-79, 82-86) large (to
67.8 mm), thin to moderately thick, fusiform. Proto-
conch (Figure 87) increasing from 1.1 mm to 4.4 mm in
diameter in ~2% whorls, first 2 whorls smooth, rounded,
followed by onset of weak, broad, rounded spiral cords.
Transition to teleoconch marked by distinet axial inden-
tation, change in shell color, with axial growth lines, spi-
ral wrds markedly more prominent. Teleoconch of up
to 5 smooth, {Jvenly ovate whorls, with indistinet shoul-
der, abutting suture. Axial sculpture limited to fine,
straight, weakly prosocline growth lines, some more pro-
nounced, giving rise to irregularly spaced, weak surface
rugae near suture. Spiral sculpture of numerous (18-30
on penultimate whorl; 48-81 on last whorl), closely
spaced cords, broader than intervening spaces. Finer

threads may occur between adjacent cords, especially
along anterior portion of final whorl. Aperture large (AL/
SL = 0.49-0.57), narrowly elliptical, deflected from shell
axis by 14-17°. Siphonal canal short (~% aperture
length) broad, open, crosses shell axis. Outer lip may be
slightly reflected, weakly thickened along margin, evenly
rounded from suture to base of siphonal canal. Inner hp
of short, weakly convex parietal region, long, slightly
concave columella, long siphonal fold extending be V(m(l
narrow glossy parietal callus. Neither slphondl fasciole,

nor pseudoumbilicus present. Protoconch ivory color ed
teleoconch uniformly white, aperture, parietal callm
glossy. Periostracum ‘amber yellow to brown, tightly ad-

herent to shell. Operculum (Figures 80, 81) large (~0.65
AL), translucent yellow to amber in color, long, narrow,
with terminal nucleus at end of strongly curved anterior
margin. Outer surface of operculum with fine, regular
growth lines. Inner surface with small, oval attachment
area along posterior, adaxial region, broad, strongly
thickened, heavily glazed free outer and anterior mar-

gms.

Anatomy (Holotype): Based on rehydrated animal,
soft tissues (laclang upper part of k:dney, digestive
gland) comprise approximately 1% whorl. Mantle cavity
spans <% whorl, mantle edge thick, does not cover head
or base of penis. Columellar muscle very short, com-
prising ~% whorl. Foot of medium size, strongly con-
tracted, broadly oval (L/W ~1.4), with narrow propo-
dium separated by deep propodial cleft. Body yellowish
tan, non- plgmented Head large, with short neck, broad,
tapering tentacles, large black eyes at base of tentacles.
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Figures 77-87. Shells and opercula of Germonea rachelae new species. 77. Apertural, 78. Lateral, and 79. dorsal views of the
holotype, USNM 896594, off South Georgia Island, 58°02" S, 37°57" W, in 3197-3239 m [R/V EiraniN cruise 9, sta. 698]. 80.
Outer and 81. Inner views of the operculum of the holotype. 82. Apertural and 83. Dorsal views of paratype 1, USNM 1010620,
N of South Orkney Islands, 58°06" S, 44°56" W, in 2500 m [R/V ELTANIN, cruise 7, sta. 480]. 84. Apertural and 85. dorsal views
of paratype 2, USNM 898828, off South Georgia Island, 55°02" S, 44°21" W, in 3623-3714 m [R/V ELTANIN cruise 7, sta. 469]. 86.
Apertural and 87. apical views of paratype 3, USNM 1010621, off South Georgia Island, 54°59’ S, 38°13' W, in 2379-2196 m
[R/V ELTANIN, cruise 9, sta. 686].
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Figures 88-92.

200 um

100 pm

Radula of holotype of Germonea rachelae new species. 88. Dorsal, and 89. right lateral (45°) views of the central

portion of the radular ribbon. 90, Single lateral tooth (partially broken) to show concentration ni cusps along inner portion of basal
plate. 91. Dorsal view of the bending plane, showing worn teeth. 92. Right lateral (75°) view of the central portion of the radular

ribbon.

Siphon very short, free, muscular, extends slightly be-
yond mantle edge.

Mantle Cavity: Mantle of female specimen, although
damaged, was partially present. Mantle of moderate
width (L/W ~0.8), very thin, mantle edge evenly thick-
ened. Osphradium vellowish, hlp(dmdt(‘ wmmelucdl
narrow, spanning ~0.7 mantle cavity length. Ctenidium
equal in width to osphradium, slightly longer, curved.
Lamellae uniform in shape along entire ctenidium
length, tall, triangular, with short curved tip, similar to
that in posterior part of Lusitromina abyssorum (Lus,
1993) (Figure 129). Hypobranchial gland poorly devel-
oped, lacks distinet folds. Rectum spans ~% mantle cav-
ity length, with terminal anus, distinct anal papilla.

Alimentary System (Figures 95-97):  Proboscis (Fig-
ures 95, 97, pr) short when retracted (~0.30 AL), nar-
row (L/D ~4.0), with folded walls, non-pigmented. Pro-
boscis retractors (Figures 93, 96, prr) powerful, arranged
in symmetrical bundles attached to posterior part of pro-
boscis sheath when proboscis retracted. Anterior % of
proboscis sheath very thin-walled, translucent, thicken-
ing p()steuollv until as thick as pmbosu% wa]l which
comprises ~0.1 proboscis diameter. Mouth opening tri-
angular slit. Buccal mass muscular, large, filling, but not
‘)&tt‘ndmgj beyond retracted pmhnsus ()d()ntophmal
cartilages pe aired, fused ante sriorly, ~% of buccal mass
length. Radular ribbon of h()]olyp(' (Figures 86-92) lon-
ger than prob()scis (14 mm, 0.42 AL), narrow, (~420
pwm), triserial, consisting of 110 rows, anteriormost 28
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Figures 93-97.  Anatomy of Germonea rachelae new species. 93-94. Holotype, male. 95-97. Female. [R/V Erranin, sta. 695].
93. Anterior view of animal. 94. Head and penis. 95. Right lateral, 96. left lateral, and 97. ventral views of anterior alimentary

system. Scale bars =

5 mm. gL, gland of Leiblein; lsg, left salivary gland; nr, circumoesophageal nerve ring; oe, oesophagus; p,

penis; poe, posterior oesophagus; pr, proboscis: prp, propodium; prr, proboscis retractors; rsg, right salivary gland; s, siphon; sp,

seminal papilla; tn, cephalic tentacles,

rows below bending plane in sublingual pouch, posteri-
ormost 7 rows nascent. Radula strongly sclerotized, dark
yellow. Rachidian teeth (Figures 88, 89) long (~185
pwm), very narrow (~75 pwm), with anteriorly arched, lat-
erally indented basal plate, 3 stout, radially oriented
cusps, central cusp longest. Lateral teeth (Figures 90—
92) with long, stout basal plates attached at acute angle

(~22-28%) to axis of radular ribbon, with 3-4 robust,
roughly parallel cusps of similar length emanating from
innermost ~% of basal plate, outermost ~% of basal
plate beneath cusps of adjacent lateral tooth. Teeth along
bending plane (Figure 91) badly worn. Salivary glands
(Figures 95-97. rsg, Isg) large, scemingly fused, acinous.
Right salivary gland (Figures 95, 97, rsg) completely cov-
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Figure 98. Geographic and bathymetric distributions of Germonea rachelae new species.

ers valve of Leiblein, lies dorsal to nerve ring, flanks
right, ventral, anterior part of proboscis sheath. Left sal-
ivary gland (Figures 96, 97, lsg) smaller than right. Sal-
ivary ducts short, thick, hccome embedded in ("s()[)hcl-
(Tedl wall shortly after leaving SdllVd]’} glands. Valve of
Lt'lblem large, well defined, pyriform, b: ownish in pre-
served specimens, with ciliary cone, whitish glandular
pad visible through walls of valve. Gland of Leiblein
(Figures 95, 96, gl.) large, bulky, brownish, envelopes
proboscis \(‘ntr()-ldtemll» extends posteriorly along oe-
sophagus, opens into Oesophagus via narrow duct well
posterior to small circumoesophageal nerve ring (Fig-
ures 96, 97, nr). Anterior, mid-, and posterior ()m()phd-
gus thick, broad, narrowing slightly when passing
through nerve ring. Stomach unknown for holotype.
Non-type specimen (?) had portion of stomach pre-
served, indicating stomach U-shaped, lacking posterior
mixing area.

Male Reproductive System (Figures 93-94):  Sperm
duct runs anteriorly along right side of body to enter

base of long, narrow, nearly cylindrical penis (Figure 94)
that extends 1ength of mantle cavity. Seminal papilla
(Figure 94, sp) very short, surrounded by circular fold.

Type Locality: Off South Georgia Island, 58°02" S,
37°57" W, in 3197-3239 m. [R/V ELTANIN cruise 9, sta.
698, 30 Aug, 1963].

Type Material: THolotype, &, USNM 896594, from
the type locality; Paratype 1, &, USNM 1010620, N of
South Orkney Islands, 58°06" S, 44°56" W, in 2800 m.
[R/V ELTANIN, cruise 7, sta. 480, 15 Feb 1963]; Paratype
2, USNM 898828, off South Georgia Island, 55°02" S,
44°21' W, in 3623-3714 m. [R/V ELTANIN cruise 7, sta.
469, 12 Feb 1963]; Paratype 3, USNM 1010621, off
South Georgia Island, 54°59" S, 38°13" W, in 2379-2196
m. [R/V ELTaNIN cruise 9, sta. 686, 25 Aug 1963].

Other Material Examined: USNM 1013061, off
South Georgia Island, 56°53" S, 37°33" W, 3144-3138 m.
[R/V ELTANIN cruise 9, sta. 695, 28 Aug 1963], 2 frag-

Table 4. Germonea rachelae new species. Measurements of shell characters. Linear measurements in mm. (n = 4, including
holotype).

Character Mean g Range Holotype
Shell length (SL) 57.0 11.1 41.7-67.8 61.8
Final whorl length (F‘\VL) 41.5 8.0 30.247.9 46.1
Aperture length (AL) 30.4 5.8 22.2-35.5 35.5
Shell width (SW) 24.7 5.3 18.2-30.3 30.3
FWL/SL 0.73 0.02 0.71-0.756 0.75
ALJ/SL 0.54 0.03 0.49-0.57 0.57
SW/SL 0.43 0.04 0.40-0.49 0.49
Number of spiral cords on penultimate whorl 245 52 18-30 30

Number of spiral cords on final whorl 58.0

14.4 48-81 81
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mentary bodies (12 + 1) without shells (anatomy ex-
amined).

Distribution (Figure 98): This species is known only
from the abyssal plain of the Scotia Sea, at depths of
2196-3714 m.

Etymology: The Species is named after Mrs. Rachel
(Raye) N. Germon, in recognition of her years of work
in managmg the collections of Antarctic MUHL\.‘:(.d at the
National Museum of Natural History, Smithsonian In-
stitution.

Remarks: Germonea rachelae may be easily identified
by its large, fusiform shell, with short siphonal canal and
deep amber periostracum. Of the few Antarctic species
that reach comparable size, only Cavineptunea monstro-
sa Powell, 1951, from outer continental shelf depths off
South Georgia Island, is superficially similar, but differs
in having a unique, cylindrical pl()t()con(h with indented
apex, a broader aperture, and in lacking the axial rugae
ol Germonea near the suture.

The radula of Germonea rachelae, with its narrow, tri-
cuspid rachidian teeth, and lateral teeth in which the 3
4 cusps are concentrated along the inner half of the basal
plate, has clear affinities with several genera asslé,ned to
the subfamily Prosiphiinae (Appen(h}s ). It is most sim-
ilar to the radula of several species of Prosipho [i.e., Pro-
sipho spiralis Thiele, 1912, Numanami, 1996: figs.
116D-E; Prosipho crassicostatus (Melvill and Standen,
1907), see Hain, 1989: pl. 24, fig. 1] and Anomacme smi-
thi Strebel, 1905 (Powell, 1951: fig. K57). The shells of
these sublittoral to bathyal genera, while similar in gen-
eral shape and pr‘oportlon to those of Gemonea, rarely
exceed 10 mm in length. The rachidian teeth of Ger-
monea rachelae are far narrower, more elongated, and
deeply indented anteriorly (producing a tooth with a Y-
shaped outline) than any species of Prosiphiinae. While
the opercula of relativ eiv tew Prosiphiinae are illustrat-
ed, Numanami (1996; ﬁtr 110) shows the operculum of
Prosipho hunteri Hed]ew 1916 to be elongated, slightly
smaller than the aperture, with a round attachment area
and a terminal nucleus. The distal, free portion of the
Upercu]um, containing the terminal nucleus, is not as
strongly curved as it is in Germonea rachelae.

Subfamily Cominellinae Gray, 1857

Lusitromina new genus

Type Species:
inal designation.

Tromina abyssorum Lus, 1993, by orig-

Description:  Protoconch increasing in diameter from
470 pm to 2.2 mm in 2 whorls. First whorl smooth,
followed by onset of fine, sharp axial lamellae, then, %
whorl later, by broad, shdlluw spiral cords. Transition to
teleoconch distinet, marked by onset of coarser sculp-
ture. Teleoconch of moderate size (to 29.2 mm), up to
3% whorls, with strong shoulder on first 2 whorls, in-
creasingly rounded tl](—‘r(?d“(‘?l. Axial sculpture p]()mment
on protoconch, reduced on first teleoconch whorl, lim-

ited to fine growth lines on subsequent whorls. Spiral
sculpture of broad cords that increase in number, but
decrease in prominence with increasing shell size. Ap-
erture large, ovate, columella long, axial, with short si-
ph()nal fold. Neither siphonal fasciole nor pseudoumbil-
icus present. Periostracum of fine axial lamellae. Oper-
culum D-shaped, paucispiral, large. Eyes absent. Kidney
narrow. Foot with pronounced pr op()d]um Buccal mass
larger than retracted proboscis. Radula with tricuspid
rachidian teeth, with central cusp longer, wider that
Hanking cusps, basal plate broadly rectangular. Lateral
teeth with two long, sharp, curve dec usps that join above
basal plate. Stomach small, U- shaped, without posterior
mixing area. Penis with long cylindrical papilla sur-
rounded by fold around base.

Etymology: The genus is named after the late Dr. Val-
entina Lus of the PP. Shirsov Institute of Ou‘anolog\
Russian Academy of Sciences, Moscow, for her work on
abyssal and hadal Buum(ndcd.

Remarks: Dall (1918) proposed the genus Tromina
without discussion, designating as type species Fusus
unicarinatus Philippi, 1868, (from subtidal depths of the
Magellanic Province), a taxon that he had previously
(D all, 1902: 536) questionably included in the genus

“PTrophon”. Later, Dall (1919: 336) commented that this
genus “has the nucleus [protoconch] of a Trophon and
is probably related to the austral Trophons, but the soft
parts are not known.” Later still, Dall (1925: 28, plat(—}
21, fig. 7) illustrated the type species.

Several species from the South Atlantic have since
been attributed to the genus Tromina, including the sub-
littoral to bathyal Magellanic species: T. ﬁ)nr'stmia Pow-
ell, 1951, T. stmpfm Powell, 1951, T. tricarinata Powell,

1951, and T, bella Powell, 1951; the dbyssdl T bella abys-
sicola Clarke, 1961, from the Cdpv asin off SW Africa,
and T. traversiensis Clarke, 1961, from off the South
Sandwich Islands, and the hadal T, abyssorum Lus, 1993,
from the Orkney Trench. Clarke (1961, 1962) also rec-
ognized, but did not name three additional abyssal taxa,
referring to them as Tromina a, b, c.

Cunuh()r.sky (1977: 110) was the first to note that Fu-
sus unicarinatus Philippi, 1868 was preoccupied by Fu-
sus unicarinatus Deshayes, 1835. He considered Trom-
ina tricarinata to be conspecific with F. unicarinatus
Philippi, and suggested that it might serve as a replace-
ment name for the type species. Bouchet and Warén
(1985: fig. 328, 330) subsequently illustrated the shell
(fig. 328) and radula (fig. 330) of I unicarinatus, con-
firming Dalls (1919) bdl(‘[ that this taxon was a munud
closely “related to the Austral Trophons.” Since the orig-
inal description of Tromina tricarinata includes an illus-
tration of its radula that clearly shows this taxon to be a
buccinoidean, it could not serve as a replacement name
for a species of muricid.

Dell (1990: 208) reviewed the nomenclatural history
of Tromina and its type species, and proposed Tromina
dispectata as a new name for Fusus unicarinatus Philip-
pi, 1868, non Deshayes, 1835. Recognizing that several
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buccinoidean taxa previously described in Tromina re-
quired a new generic allocation, he proposed the new
genus Falsitromina (type species: Tromina bella Powell,
1951), characterized by a distinctive, complex proto-
conch morphology, small (to 15 mm) shell, paucispiral
operculum, and radula with tricuspid rachidian teeth and
lateral teeth with two cusps set close together. In addi-
tion to the type species, he included F. simplex, F. tri-
carinata, F. fenestrata, and proposed an additional spe-
cies F. powelli, all from bathyal depths of the Magellanic
Province, but did not include or mention Clarke’s (1961)
abyssal species.

The bathyal genus Antarctodomus Dell, 1972 (type
species: Bathydomus thielei Powell, 1958) shares the un-
usual protoconch morphology (Numanami, 1996: fig.
96C) and obesely fusiform shell shape (Numanami,
1996: fig. 96A—B) of Falsitromina, but differs in reaching
a much larger size (to 35 mm, DeH 1990: 169), in having
a triangular, sharply tapering operculum (Arnaud, 1972:
fig. 20B), and in having a radula with tricuspid rachidian
teeth that have a more narrowly rectangular basal plate
with a broadly indented anterior edge, and bicuspid lat-
eral teeth with both cusps appearing blunt and nearly
cylindrical (Amaud, 1972: fig. 20C; Numanami, 1996:
fig. 96D).

The new genus Lusitromina is pr()posed to contain
the abyssal and hadal taxa that were originally described
in Tromina, namely T. abyssicola Clarke, 1961 (as T. bel-
la abyssicola), and T. abyssorum Lus, 1993. Tromina
traversiensis Clarke, 1961, was shown to be a cancellar-
iid of the genus Iphinopsis Dall, 1924, by Bouchet and
Warén (1985: 261).

Lusitromina shares many of the distinctive features
characteristic of both Falsitromina and Antarctodomus,
including the complex protoconch morphology, obesely
fusiform shell shape, and radulae with tricuspid rachi-
dian teeth and bicuspid lateral teeth. However, the
rounded paucispiral operculum of Lusitromina serves to
distinguish it from Antarctodomus, which has a tapering,
triangular operculum. The rachidian teeth of Lusitrom-
ina, while tricuspid, differ from those of both Falsitrom-
ina and Antarctodomus in have a central cusp that is
larger than, rather than equal in size to the flanking
cusps. The basal plate of the rachidian tooth is broadly
rectangular, intermediate between the squarish basal
plate of Falsitromina, and the very narrow and deeply
indented basal plate of Antarctodomus. The lateral teeth
of Lusitromina have two sharp, curved cusps of equal
size that fuse above the basal plate, while the cusps of
both Falsitromina and Antarctodomus are not equal in
length or width.

Lusitromina abyssorum (Lus, 1993)
(Figures 99-137, Table 5)
Synonymy—Tromina abyssorum Lus, 1993:178

Description: Shell (Figures 99-100, 103-109) of
moderate size (to 29.2 mm), thin, small specimens trans-

lucent, largest specimens opaque along last whorl. Shell
shouldered, biconical when small, ovate when large. Pro-
toconch well preserved, especially in small specimens
(Figures 115-117). Protoconch increasing from 470 pm
to 2.2 mm in diameter in 2 whorls, first 0.9 whorl
smooth, slightly pitted, followed by onset of fine, sharp
axial threads, and ¥ later, by broader spiral cords. Tran-
sition to teleoconch distinet (Figures 116, 117 arrows),
followed by onset of coarser axial sculpture. Teleoconch
of up to 3% whorls. Shoulder pronounced on first 2
whorls, marked by thick spiral cord, producing a stepped
spire, becoming_‘ pr()gressivelv less conspicuous in sub-
sequent whorls, entirely rounded following third whorl
(Figures 99~100) Axial sculpture of strong, evenly
spaced cords dominant on protoconch, becoming more
widely spaced, less prominent following transition to te-
leoconch, disappearing entirely after first % teleoconch
whorl. Subsequent axial sculpture confined to very fine,
weakly prosocline growth lines. Spiral sculpture of bruad
cords that usually increase in number, but decrease in
prominence with incre asing shell size, 4-20 on penulti-
mate whorl, 2-20 between suture and shoulder, 19-53
on last whorl Aperture large (AL/SL = 0.62-0.66),
broadly oval, deflected from shell axis by 24-27°. Outer
lip very thin, not reflected, evenly rounded from shoul-
der to base of short, broad, axial siphonal canal. Shell
composed of three layers (Figure 121), outermost layer
(~2 pm) of columnar calcitic crystals, middle layel
thickest (~26 wm) of collabrally oriented crossed-la-
mellar crystals, innermost layer (~4 pm) of crossed la-
mellar crystals oriented perpendicular to middle layer.
Inner lip of wide, weakly convex panettﬂ region, strd:ght
weakly indented axial columellar region of equal length
with l()n;, siphonal fold defining abaxial portion of si-
phonal canal. Neither siphonal fasciole nor pseudoum-
bilicus present. Shell color uniformly white. Periostrac-
um (Figure 120) very thin, straw yellow in color, with
extremely fine axial ldmt‘l]de ()perculum (Figures 101-
102, 1]8—1]9) D-shaped, large, spanning ~0.61 AL,
thin, yellowish, broadly ovate, paucispiral, with nucleus
near adaxial, abapical edge (Figures 118-119).

Anatomy (Figures 122-124): Soft tissues comprise
dppummdte]y 3% whorls. Mantle cavity spans just under
Y2 whorl, kidney narrow, spans about” 1/7 whorl. Colu-
mellar muscle short, comprising slightly less than 1
whorl, attaching to she" at rear of mantle cavity. Foot
large, long (IL/W ~2.2), with well developed, crescent-
‘shdptd pmp()d] um. Propodial cleft very wide, containing
conspicuous propodial gland with rounded opening (Fig-
ures 123, 124, pg). Body color yellowish tan, without
pigmenta’tion pattern. Kldnev (hge';tne system, testis all
greenish. Head large, with lung conical tentacles (Fig-
ure 123, tn), without discernable neck. Eyes absent. Ne-
phridium brown, folds lighter in color, visible thmugh
wall. Mantle covers base of head and most of penis. Peri-
cardium (Figure 122, per) ventral to narrow nephridial
gland.

Mantle Cavity (Figure 128): Mantle cavity short,
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Figures 99-109. Shells and opercula of Lusitromina abyssorum (Lus, 1993). 99-102. USNM 1010536, off Saunders Island,
South Sandwich Islands, 57°39'00" S, 26°00'24" W, in 2380-2609 m [R/V Istas Orcapas, sta. 54]. 99. Apertural, and 100. dorsal
views of shell. 101. Outer, and 102. inner views of operculum. 103, Apertural view, USNM 896533, off South Georgia Island,
56°04" S, 33°59" W, in 3138-3239 m [R/V Erraniy, sta. 722]. 104. Apertural view, USNM 896785, N of South Orkney Islands,
60°06" S, 45°26" W, depth not recorded (estimated > 5000 m), [R/V Erranin, sta. 488]. 105. Apertural and 106. Dorsal views,
USNM 1010535, E of Candlemas Tsland, South Sandwich Islands, 57°00'24" S, 26°10'06" W, in 2740-2757 m [B/V IsLAs ORCADAS,
sta. 3S]. 107. Apertural, 108. dorsal, and 109. apical views, USNM 896525, N of South Georgia Island, 53°02" S, 37°40" W, in
3056-3102 m [R/V EvLraniN, sta. 735].
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100 um

Figures 110-114. Radulae of Lusitromina abyssorum (Lus, 1993). 110, Dorsal, and 111. Right lateral (30°) views of the central
portion of the radular ribbon of specimen in Figures 99-100, USNM 1010536, 112-113. Dorsal views of the radular ribbon of
specimen in Figures 107-109, USNM 896525. 112. Dorsal view of central portion of radula. 113. Anteriormost part of radular
ribbon, sho\\nn{r worn teeth, 114, Enlarged right lateral teeth, showing bifurcation of outer cusp.

broad (L/W ~0.6). Mantle edge smooth. Siphon very
short, broad, muscular, extendmg slightly beyond mantle
edge. Osphradium (Figure 128, os) V(.H()\Vl‘ah bipectin-
ate, large (~% mantle cavity Ieno'th) very wide, with
wlde curved osphradial nerve. Ctemdmm (Figure 128,
ct) large, narrower than osphradium, strongly curved,

spanning nearly entire mantle cavity length. Shape of

ctenidium lamellae varies with p(mtmn along organ. La-
mellae tall, triangular posteriorly (Figure 129), gradually
becoming narrower dntcnmlv (Figure 130). Hypobran-
chial ng(l without distinct folds, covered by thick layer

of mucus. Rectum short, spans << mantle mvlty 1(1np|th

Anus terminal, without papilla.

Alimentary System (Figures 131-136): Proboscis
(133, pr) short when retracted (~0.36 AL), not thick (I/

D ~3.3), smooth, non-pigmented. Proboscis retractors
(Figures 133, 134, prr) not numerous, but thick, pow-
erful, attached to proboscis sheath at mid-length, when
proboscis retracted. Proboscis sheath very thin-walled,
anterior half translucent, thickened posteriorly to be-
come as thick as proboscis wall. Proboscis wall thin
~1/10 proboscis diameter. Mouth opening triangular
slit. Buccal mass muscular, large, filling retracted pro-
boscis, slightly protruding from its posterior end (Figure
136, bm). Odontophoral cartilages paired, fused anteri-
orly, but connected only by very thin layer of tissue,
comprise ~% of buccal mass ]t'nu'th Radular ribbon
equal in length to retracted pmhmu\ (4.3-5.0 mm,
0.26-0.28 AL), 300-330 wm wide, triserial (Figures 110—
114), with 65-76 rows of teeth, posteriormost 5-6 rows
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Figures 115-121.

Lusitromina abyssorum (Lus, 1993). 115. Apertural, 116. apical, and 117. latero-dorsal views of the shell of

a juvenile specimen. USNM 896800, Scotia Ridge, 56°02' S, 61°56' W, in 4008 m, [R/V Eltanin, sta. 112]. Arrows indicate transition
from protoconch to teleoconch. 118-119. Operculum of the same specimen. 118. Outer surface of operculum. 119. Enlarged
nucleus of operculum. 120. Periostracum, and 121. shell ultrastructure of specimen shown in Figures 107-109, USNM 896525.

nascent. Rachidian teeth with 3 cusps on posterior por-
tion of broad, anteriorly arched basal phte Central cusp
.~.|15J|H'\ I(mge . wider than lateral cusps. [ Lateral teeth
with 2 cusps of approximately equal length. Outer cusp
with bifurcated tip in one specimen (Figure 114). Sali-
vary glands (Figures 133-135, lsg, rsg) small, not fused,

acinous. Right salivary gland completely covers valve of

Leiblein, lies dorsally to the nervous ring (Figures 134,
135, rsg). Left salivary gland more rounded, situated lat-
erally, ]Ll'-;t posterior to “the nerve ring (Figure 133, 134,
Isg). Salivary ducts (Figure 134, 136, sd) short, thick,

become embedded in oesophageal wall shortly after
leavi ing v the gl and. Valve of Leiblein (Figure 136, vl, ) well
(if fln( (1 lllg(—‘ })\]]f()] m, \\it!l (.']]ldrv cone, \V]l]t]H]l U]d[l-
dular pad visible through walls of valve. Gland of Lei-
blein (Figures 133, 134, 136, gL.) small, vellowish, short,
tubular, not coiled, opening into ucsnplmgus via short
duct (Figure 136, dgL) slightly posterior to the nerve
ring. Oesophagus thick, broad anterior to nerve ring,
narrower posterior to nerve ring (Figures 134, 135, poe),
does not widen before entering stomach (Figures 131,
132, poe). Stomach (Figures 131, st; 132) small,
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Figures 122-130. Anatomy of Lusitromina (bes.mmm (Lus, 1993), specimen shown in Figures 107-109, USNM 896525. 122—
123. Lateral views of the animal removed from shell. 124. Anterior view of the foot showing the pedal gland. 125. Cephalic
haemocoel, with organs of the digestive system removed to show the enlarged seminal duct. 126. Dorsal view of penis. 127. Seminal
vesicle. 128. Mantle cavity organs. 129-130. Shape of ctenidium lamellae in different regions of ctenidium. Scale bars = 2 mm.
eme, cut mantle edge; et, ctenidium; dg, digestive gland; hg, hypobranchial gland; nep, nephridium; op, opereulum: os, osphra-
dium; p, penis; pe, propodium; per, pericardium; pg, propodial gland; re, rectum; rhs, rhynchostome; s, siphon; sdt, glandular
seminal duct (prostate gland); sem.d, seminal duct; st, stomach; tes, testis; tn, cephalic tentacles.
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Figures 131-136. Anatomy of digestive system ol Lusitromina aby‘s'.surmn (Lus, 1993). 131-132. Specimen shown in Figures 107
109, USNM 896525. 131. Dorsal view of stomach, embedded in digestive gland. 132. Stomach, opened dorsally along incision shown
by dashed line in Figure 131. 133-136. Specimen shown in Figures 99-100, USNM 1010536. 133. Left lateral, 134. ventral, and
135. right lateral views of anterior alimentary system. 136. Latero-dorsal view of the anterior oesophagus to show the opening of the
duct of gland of Leiblein. Scale bars = 2 mm for Figures 131, 133-135, 1 mm for Figures 132, 136, a, anus: addg, anterior duct of
the digestive gland; ao, anterior aorta; bm, buccal mass; dg, digestive gland; dgL., duct of gland of Leiblein; gL, gland of Leiblein;
If, longitudinal fold: Is, lateral suleus; lsg, left salivary gland; nep, nephridium: ng, nephridial gland; nr, circumoesophageal nerve
ring; pddg, posterior duct of digestive gland; per, pericardium; poe, posterior oesophagus; pr, proboscis; prr, proboscis retractors;
rsg, right salivary gland: sd, salivary duct; ss, style sac; st, stomach: T1, T2, major and minor typhlosoles; vL, valve of Leiblein.
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shaped, without posterior mixing area, with numerous,
fine, semicircular dorso-ventral folds. Transition {rom
oesophagus to stomach marked by change from tall lon-
gitudinal folds to much finer, curved folds that line stom-
ach. Posterior duct of digestive gland (Figure 132, pddg)
large, situated near entrance of oesophagus. Longitudi-
nal fold (Figure 132, If) narrow, distinct, originates at
entrance of oesophagus, runs length of stomach, be-
comes obsolete near intestine. Anterior duct of dig(*stive
g_!l[md (Figure 132, addg) small. Lateral sulcus (Figure

2, 1s) shallow. Typhlosoles (Figure 132, T1, T2) more
prnmmeut in intestine, bordering, deep, narrow intesti-
nal groove. Posterior part of style sac (Figure 132, ss)
lined with transverse folds. Folds lining stomach very
low, ventral channel of gastric chamber poorly separated
from dorsal chamber.

Male Reproductive System:  Seminal vesicle of me-
dium size (Fiqu]e 127), spans less than % of whorl,
formed of few large loops. Seminal duct descends to
floor of mantle cavity at its rear, becomes thickened, sin-

30°W

No. ofspeclmens 246 810

Geographic and bathymetric distribution of Lusitromina abyssorum (Lus, 1993).

uous, running to base of penis, where it enters cephalic
haemocoel (Figure 125) expands greatly, makes a long
loop posteriorly, before entering penis. Penis shorter
than mantle cavity, flattened, non-pigmented, with long,
cylindrical te srminal papilla surrounded by circular fold
at its base (Figure 126).

Type Locality: Lorie Trench, off South Orkney Is-
lands, 60°12'9" S, 43°59'0" W, in 5450-5480 m. [R/V
AKADEMIK KurcHATOV, sta. 909, 10 Dec 1971].

Type Material: Holotype and 2 paratypes, from the
tvpe locality; 2 paratypes, Orkney Trench, 60°50'5" S
41°11'7" W, in 5063-5470 m, [R/V DMty MENDELE-
EV, sta. 4089, 4 Mar, 1989]. Type material could not be
located in the collections of the Institute of Oceanology
of Russian Academy of Sciences, Moscow. The type se-
ries consists entirely of juvenile specimens. The shell of
the holotype (the only intact shell) measured 7.4 mm in
length, 5.5 mm in width.

Other Material Examined: SOUTH GEORGIA 1S-

Table 5. Lusitromina abyssorum (Lus, 1993). Measurements of shell characters. Linear measurements in mm. (n = 5).

Character Mean o Range
Shell length (SL) 20.9 6.5 12.3-29.2
Final whorl length (FWL) 16.7 49 10.3-23.2
Aperture length (AL) 13.4 4.1 8.6-18.9
Siphonal canal length (SCL) 0.5 0.4 1.9-3.3
Shell width (SW) 13.4 4.2 7.9-194
FWL/SL 0.80 0.02 0.78-0.84
AL/SL 0.65 0.03 0.61-0.70
SCL/SL 0.12 0.02 0.10-0.16
SW/SL 0.64 0.04 0.60-0.70
Number of spiral cords on penultimate whorl 12.8 6.4 4-20
Number of spiral cords suture to peripheral cord 9.6 7.4 2-20
Number of spiral cords peripheral cord to siphon 35.0 13.1 19-53
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LAND: USNM 896525, 53°02" S, 37°40" W, in 3056—
3102 m. [R/V Evrtanin, sta. 735, 13 Sep 1963], 6 spec-
imens (1 adult + 5 juveniles), (anatomy examined);
USNM 896533, 56°04" S, 33°59" W, in 3138-3239 m,
[RV Evrranin, sta. 722, 8 Sep 1963], 1 specimen.
SOUTH SANDWICH ISLANDS: USNM 1010535, &
of Candlemas Island, 57°00'24" S, 26°10'06" W, in 2740
2757 m. [R/V Istas Orcapas, sta. 38, 22 May 1975], 1
specimen; USNM 1010536, Saunders Island, 57°39'00"
S, 26°00'24" W, in 2380-2609 m. [R/V IsLas ORCADAS,
sta. 54, 27 May 1975] 1 specimen (radula and anterior
foregut anatomy studied). SCOTIA RIDGE: USNM
896800, 56°02" S, 61°56" W, in 4008 m. [sta. 112, 20 ]lll
1962], 4 specimens (Ju\emle ). SOUTH ORKNEY IS-
LANDS: USNM 896785, 60°06" S, 45°26" W, dt‘pth not
recorded, but > 5000 m according to the bathymetric
Atlas GEBSCO97], [R/V ELTANIN, sta. 488, 18 Feb
1963] 1 specimen; USNM 1010537, 60°07" S, 45°14" W,
5285 m. [R/V ELTANIN, sta. 485, 18 Feb 1963] 8 speci-

mens (juveniles).

Distribution (Figure 137): Within and around the
margins of the Scotia Sea, in 2380-5480 m.

Remarks: Lus’s (1993) original description of Tromina
abyssorum is undoubtedly the most extensive of any
Antarctic or abyssal buccinoidean in terms of concho-
logical and anatomical detail. She was familiar with
Clarkes (1961) work on the abyssal mollusks from the
South Atlantic Ocean, and re;_,(uded T abyssorum to be
closely related to T. br’h’a abyssicola Clarke, 1961. She
was (1}_)P<lrf']1t]y unfamiliar with Dell’s (1990) (]arlﬁcdtl()n
of the taxonomic atfinities of Tromina, as discussed in
the remarks under Lusitromina (above).

DISCUSSION

While exploration of Antarctic Seas began during the
second half of the eighteenth century (Conrad, 1999 for
chronology), slg,mﬁumt additions to our knowledge of
their molluscan fauna originated with the cruises of the
H.M.S. CHALLENGER (Numanami, 1996: Table 1) and
continue to this day. Several of the research cruises dur-
ing the late 19th and early 20th centuries sampled at
least some stations at abyssal depths, yet only a single
buccinoidean genus (Balhr,rdmnras Thiele, 1912) had
been described from these depths off Antarctica. Clarke
(1961) reported on the abyssal mollusks collected during
the cruises of the R/V Vima in the South Atlantic (1957—
1958). He recognized five buccinoidean taxa, but attri-
buted them all to the subtidal genus Tromina. Following
his e)uunple Lus (1993) described a related abyssal to
hadal species in the genus Tromina. trawled by the Rus-
sian vessels R/V Akapemik Kurchatov (1971) and RV
Dmitriy MENDELEEY (1989) during their explorations of
the abyssal benthic faunas of the Weddell and Scotia
Seas. The present study, based on material collected by
the United States Antarctic Program (USAP) vessels
RV Istas Orcapas, R/V ELtaniN and supplemented by
samples from the German vessel R/V POLARSTERN, has

increased the number of abyssal buccinoidean genera
from the seas surrounding Antarctica to six. i

In the course of our study, we have reviewed the tax-
onomic placement, geographic and bathymetric distri-
bution, diagnostic characters, and diver sity of each of the
29 genera that have thus far been pmpmed for Antarctic
and Magellanic Buccinoidea (Appendix 1). The bathy-
metric ranges of these genera are plotted in Figure 138.
We analysed the bathymetric distribution of these taxa
by Slll)dl\’l(l]]]g_} depth into 200 meter increments, and
scoring each genus as present or absent within each in-
crement. Empl()ying the Correlation Distance Measure
and Wards Method for Group Linkage, PC-ORD
(McCune and Mifford, 1999) was used to cluster the
depth increments based on similarities of their bucci-
noidean fauna. The resulting dendrogram (Figure 138,

Ward’s Method) reveals a primary and profound dichot-
omy in generic composition of the faunas at depths
above and below 2200 m, roughly corresponding to the
transition from the bathyal to the abyssal zone (Gage and
Tyler, 1991). This différentiation of slope and abyssal
faunas is absolute, with the two faunas having no genera
in common. The apparent minor overlap in the ranges
of Parabuccinum and Spikebuccinum shown in Figure
138 is spurious, as all records for Parabuccinum from
depths greater than 866 m are based on dead shells
(Harascwych, Kantor and Linse, 2000). On a finer scale,
the continental shelf (0200 m; Figure 138: A) and up-
per continental slope (200-1,000 m; Figure 138: B) fau-
nas are differentiated from the lower slope fauna (1000~
2200 m; Figure 138: C), while the abyssal fauna is par-
titioned into continental rise (2200-3800 m; Figure 138:
D), abyssal plain (3800-4800 m; Figure 138: E), and
hadal (>4800 m: Figure 138: F) faunas. The pattern of
clustering agrees generally with that obtained by Rex
(1977: fig. 1) for the (leep sea gastropod fauna of the
western North Atlantic, except that, for Antarctic and
Magellanic Buccinoidea, the upper continental slope
fauna is more similar to the continental shelf fauna than
to the lower continental slope fauna.

When assessing the taxonomic placement of genera,
we observed that those genera occurring at continental
shelf and slope depths conform readily to Powell’s (1951)
criteria for the subfamilies Buccinulinae, Prosiphiinae
and Cominellinae. However, taxa from abyssal and hadal
depths do not. It is interesting to note that Powell (1951:
131) had to modify his eriteria for Buccinulinae to ac-
commodate Bathydomus, the only abyssal genus previ-
ously included in his classification. We admit to having
similarly modified or expanded subfamilial criteria in or-
der to fit our newly described abyssal taxa into an exist-
ing classification for the sake of taxonomic expediency.
Vhl]e the sublittoral and bathyal buccinoideans of Ant-
arctica and the Magellanic Province are likely the prod-
uct of one, or very few in situ evolutionary radiations,
the origins and 1eldtl(ms|nps of the abysqdl fauna are
more complex. For some abyssal genera (e.g., ?}nk(’bmw
cinum, Germonea, Lusitromina), cle(hb]e sister taxa in-
habit adjacent continental slopes. For others (e.g., Dre-
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Bathymetric distributions of buccinoidean genera occurring in the Magellanic Province and south of the Antarctic

-on\( rgence. The den(lmlrmm clusters 200 m increments of depth on the basis of shared buccinoidean genera. A, continental shelf;
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continental shelf;
nental slope; D,
depths.

Diversity of buccinoidean genera vs. depth. A,
B, upper continental slope; C lower conti-
continental rise; E, abyssal plain; F, hadal

I, lower continental slope; D, continental rise; E, abyssal plain, F; hadal ([(pths

panodontus, Muffinbuccinum), we have noted closer af-
finities with abyssal or hadal taxa from austral seas be-
yond the Antarctic convergence. Lipps and Hickman
(1982) reviewed various hypotheses regarding origin and
age of deep-sea and Antarctic faunas. They concluded
that both faunas have evolved primarily in l)ltlamf since at
least the Mesozoic, but were supplemented by subse-
quent minor immigration. Our hthQluequdﬁMneN
consistant with this hypothesis, indicating that, at least
for the Buccinoidea, which have origins in the late Me-
sozoic, the abyssal Antarctic fauna consists of a combi-
nation of taxa, some with nearest relatives, and presum-
ably origins, on the adjacent continental slope, and oth-
ers wltll nearest relatives in neighboring ocean basins.
The diversities of both the slope and the abyssal buc-
mmmhm1amms&immewﬂlmuuumﬂmpﬂlkmme
139). While the shallower components of each fauna
tend to have narrow bathymetric ranges and the deeper
du«“uugUCHEhlhﬂu]hahaVQlnnddvllnnhvnnﬁnctdng~
es, most genera span two or three bathymetric wm(ms
Onh 4ufIanbhﬁonﬂ%cnma(7l1%J(nennnﬁnﬂlh)
the continental shelf, while 3 of 16 (18.8%) upper slope
genera and 0 of 4 lower slope genera (0%) are limited
to a single region. Within the dl)\ ssal zone, 2 of 5 genera
({().()%) are l\nown only from the continental rise, while
none of the 3 genera that occur on the abyssal plain are
restricted to it. Of the 3 hadal genera, only one (33.3%),
Muffinbuccinum, is restricted to this zone. The genus
Muffinbuccinum is presently known from a single sta-
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Figure 140. Proportion of monotypic genera vs. depth. A,
continental shelf; B, upper continental slope; C, lower conti-
nental slope; D, continental rise; E, abyssal plain; F, hadal
depths.

tion. Drepanodontus, which co-occurs with Muffinbuc-
cinum at this station, has a much broader bathymetric
range. For the aby q‘:a] buccinoideans, the maximum ge-
neric diversity occurs from 2600 to 3200 m, which close-
ly corresponds to the depths for peak of gastropod spe-
cies richness reported by Rex (1981: fig. 1).

The buccinoidean fauna of the Antarctic and Magel-
lanic Provinces contains an extraordinarily high propor-
tion (14 out of 29, 48.3%) of genera known only from
their type species. In comparison, of 33 genera of boreal
Buccinidae, only 5 (15.2%) are monotypic. When plotted
by depth (Flgure 140), it is evident that the abyssal fauna
has a much higher fraction of such genera. The bathy-
metric distribution of monnhq)lc genera  at dhwml
depths in the Southern Ocean appears to be the inverse
of that predicted by a plot of species per genus ratios
against depth (Rex, 1983: fig. 4). Based on samples from
the NW Atlantic Ocean, the number of species per ge-
nus actually peaks between 2000 and 3000 m. Data are
insufficient to determine if this pattern represents a real
biological phenomenon (true monotypy as the result of
an early adaptive radiation into the deep-sea around Ant-
arctica without suhbequent diversifice ation), or is an ar-
tefact of low sampling density exacerbated by difficulties
in differentiating closely related species. As noted by
Gage and Tyler (1991: 204), the few large data sets that
are available for deep-sea faunas have produced rarefac-
tion curves that do not even dppmdch their asymptote,
the point at which additional sampling will no longer
discover new taxa. While buccinoidean genera have his-

Maximum Shell size (mm)
Range and Mean

Figure 141. The range and mean of maximum shell size
within a genus vs, depth. A, continental shelf; B, upper con-
tinental slope; C, lower continental slope; D, continental rise;
E, abyssal plain; F, hadal depths.

torically been based on features of the shell, ()p(lrculum
and mdula species within genera tend to have very sim-
ilar opercula and radulae, and are usually diffe srentiated
primarily on shell morphology. Increases in latitude and
depth each contribute to a reduction in the amount of
calcium carbonate in seawater, which, in turn, has pro-
found effects on shell th]ckness geometry and the pres-
ence of sculpture (Graus, 1974). Illqil latitude and deep-
water gastropods often have shells that are thin, roughly
spherical (minimizing the ratio of surface area to vol-
ume), and lack pronounced surface sculpture. There are
numerous examples in the Antarctic fauna of such con-
verg.,(,nt ecophenotypic similarities in shell form obscur-
ing phylogenetic relationships, even at the level of fam-
ilies and super families (e.g., discussions of Tromina and
Notoficula in Appendix 1; Kantor and Harasewych, 1999,
2000). Some of the genera now regarded as nunmtvpu'
will likely be discovered to contain additional cryptic or
sibling species with similar shell and/or radular mor-
ph()log,u‘q when investigated using molecular or multi-
variate molphometnc t(‘dmlque s
A number of authors (e.g., Lipps and Hickman, 1982;

Gage and Tyler, 1999) have noted the prevalence of both
gigantism and small bodv size in organisms from the
Antarctic and the deep-sea. Rex et al. (1999) reported
that size increases significantly with depth from upper
bathyal region to the abyssal plam for the related neo-
gL,dstl()pod family Turridae. They suggested that larger
size may be f favored at greater depths because of its met-
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abolic and competitive advantages, and noted that the
density of polychaete worms, a major food source for
Turridae as well as buccinoideans (Taylor, 1978), de-
creases exponentially with depth.

We p[ntted the range and mean of maximum shell
sizes of all genera occurring within each 200 m bathy-

metric increment (Figure 141). The continental shelf

and upper continenml slope support the largest as well
as the smallest buccinoidean genera, with the range in
size mm()mng_, as depth increases. The mean of the max-
imum sizes of genera increases from the continental
shelf to the ]Uwer slope, before decreasing abruptly at
the base of the continental slope. The trend of decreas-
ing size range with increasing depth is repeated in the
dbyss al fauna, with the largest genera and the broadest
range in size UL(_HI'I'H]}__, along the continental rise. De-
5plte the differences in taxa, ocean basins, and sample
sizes between the work of Rex et al. (1999: fig. 2) and
the present study, both indicate that taxa inhabiting the
base of the continental slope are smaller than those of
either the upper slope or continental rise, and that max-
imum shell size is reached near the h()unduljv of the
continental rise and abyssal plain, and subsequently de-
creases with increasing depth.
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Appendix 1. A review of the taxonomic placement of
the genera of Antarctic and Magellanic Buccinulidae.

The family Buccinulidaec was proposed by Finlay
(1928: 250) to unite a number of genera from the region
of New Zealand that had previously been included in
Muricidae, Neptuniidae (as Chrysodomidae), and Buc-
cinidae by earlier workers (Hutton, 1880; Cossmann,
1906; Suter, 1913). Shortly thereafter, Powell (1929: 58)
expanded and revised Finlay’s classification based mainly
on the morphology of the radula, sorting primarily aus-
tral genera into the families:

Butunuhdde Recognized by having a radula with 3
cusps on rachidian teeth and 3 cusps on lateral teeth,
and an operculum with a terminal nucleus. This family
was further subdivided into groups A-E based on mor-
phology of the siphonal canal, parietal tubercle, and pro-
toconch.

Neptuniidae. Recognized by having a radula with 4
cusps on rachidian teeth and 3 cusps on lateral teeth.
The operculum also has a terminal nucleus.

Buccinidae. Characterized by having a radula with
about 6 cusps on rachidian teeth and 4 cusps on lateral
teeth. The operculum has a median, submarginal nucle-
us.

Cominellidae. Distinguished by having a radula with
3 cusps on rachidian teeth, 2 cusps on lateral teeth, and
an operculum with a terminal nucleus.

Published the same year, Thieles (1929) treatment of
the Stenoglossa interpreted the family Buccinidae far
more broadly, subsuming all of the families treated by
Powell (1929) without recognizing any natural groupings
or subdivisions. Powell (1951: 131) proposed a revised
classification of the southern whelks, reaffirming his ear-
lier (Powell, 1929) narrower interpretation of Buccinidae
(limited to the genera Buccinum Linné, 1758 and Bur-
nupena Iredale, 1918), and stating that the Buccinulidae
were more closely related to the northern Neptuniidae
than to the Buccinidae. He subdivided the Buccinulidae
into the subfamilies Buccinulinae, Prosiphiinae and
Cominellinae. In subsequent works, Powell (1960) again
elevated Cominellinae to family status. In the section
below, we list chronologically the genera originally as-
signed to each subfamily by Powell (1951), update the
systematics for Antarctic and Magellanic genera, and add
genera from this region that were published subsequent-
ly.

Family Buccinulidae Finlay, 1928

Subfamily Buccinulinae Finlay, 1928,

Defined on the basis of a radula with three cusps on the
rachidian teeth and three cusps on the lateral teeth.
Originally included genera:

New Zealand: Buccinulum Swainson, 1837; Aeneator
Finlay, 1926; Verconella Iredale, 1915,

Australia:  Austrosipho Cossmann, 1906; Berylsma
Iredale, 1924.
California: Kelletia Bayle, 1884.

Antarctic and Subantarctic: Chlanidota Martens,
1878; Pfefferia Strebel, 1908 (reduced to a subgenus of
Chlanidota by Harasewych and Kantor, 1999); Neobuc-
cinum Smith, 1877; Probuccinum Thiele, 1912; Cavi-
neptunea Powell, 1951, Bathydomus Thiele, 1912. [ad-
ditional genera: Chlanificula Powell, 1958; Antarctonep-
tunea Dell, 1972; Parabuccinum Harasewych, Kantor
and Linse, 2000; Spikebuccinum Harasewych and Kan-
tor, herein; Drepanodontus Harasewych and Kantor,
herein].

Neobuccinum Smith, 1877

Type Species:
monotypy).
Distribution: Circum-Antarctic,
Heard Islands, in 6-1335 m.
Remarks: Shell large (to 86 mm). Operculum large,
occupying nearly entire aperture, oval, paucispiral. Rach-
idian teeth with 3 strong cusps, broad basal plate. Lateral
teeth with 3 cusps, middle cusp small.

Diversity: Curr(}ntly a monotypic genus. Numanami
(1996: 147) noted some geographical differences in shell
morphometry.

Buccinopsis eatoni Smith, 1875 (1)}-’

Kerguelen and

Chlanidota (Chlanidota) Martens, 1878

Type Species: Cominella (Chlanidota) vestita Mar-
tens, 1878 (by monotypy).

Distribution: Circum-Antarctic. Kerguelen Island,
the Crouzets, Herald Island, South Georgia Island, Ant-
arctica, in 3—-1100 m.

Remarks: Shell medium-sized (to 43 mm). Opercu-
lum very small (less than 0.4 AL), coiled, with terminal
nucleus. Rachidian teeth with 3 strong cusps, broad, an-
teriorly indented basal plate, lateral teeth with 3 cusps,
middle cusp small.

Diversity: 5 species (recent revision—Harasewych
and Kantor, 1999).

Chlanidota (Pfefferia) Strebel, 1908

Type species: Pfefferia palliata Strebel, 1908 (by sub-
sequent des1;_.nat10n Wenz, 1943).

Distribution: South Georgia Island, in 45-1600 m.
Remarks: Shell medium-sized (to 38 mm). Opercu-
lum large (0.5-0.8 AL), leaf-shaped, coiled, with termi-
nal nucleus. Posterior edge of operculum with tall ridge
of feathered lamellae. Rachidian teeth with 3 strong
cusps, broad, anteriorly indented basal plate. Lateral
teeth with 3 cusps, middle cusp small.

Diversity: 3 species (recent revisi(Jn—HaraseW}f'ch
and Kantor, 1999).

Probuccinum Thiele, 1912

Type species: Neobuccinum tenerum Smith, 1907 (by
subsequent designation, Wenz, 1943).
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Distribution: Circum-Antarctic, in 50-590 m.
Remarks: Shell medinm-sized (to 30 mm). Opercu-
lum large (~24 AL), with terminal nucleus. Rachidian
teeth with 3 cusps, central cusp largest, may bear den-
ticles (Numanami, 1996: fig. 104H); basal plate broad,
rectangular. Lateral teeth with 3 cusps of approximately
equal size.

Diversity: 8 species (Powell, 1960).

Bathydomus Thiele, 1912

Type species: Bathydomus obtectus Thiele, 1912 (by
original designation).

Distribution: Antarctic, Marion Island and Crozets, in
2500-3400 m.

Remarks: Shell medium-sized (to 30 mm). Opercu-
lum large (~0.5 AL) long, narrow, wedge-shaped, with
terminal nucleus. Rachidian teeth with 3 strong cusps,
middle cusp largest, flanked by 1 weak denticles on each
side. Basal plate broad, squansh anteriorly indented.
Lateral teeth with 2 large cusps with 2-3 smaller cusps
between them (Thiele, 1912: pl. 16, fig. 23).

Diversity: 3 species (Dell, 1990: 198).

Cavineptunea Powell, 1951

Type species: Cavineptunea monstrosa Powell, 1951
(by original designation).

Distribution: South Georgia Island, in 90-700 m.
Remarks: Shell large (to 70 mm), with characteristic
protoconch, “like a tall, splrdll\ wound collar, and sur-
rounds a deep apical cavity” (Powell, 1951: fig. N105).
Operculum large (~25 AL), with terminal nutltus Rach-
idian teeth with 3 cusps, central cusp largest, broad, an-
teriorly indented basal plate. Lateral teeth usually with
3, o(msmndll) 4 cusps, outermost cusps largest.
Diversity: A monotypic genus.

Chlanificula Powell, 1958

Type species: Chlanificula thielei Powell, 1958 (by
original designation).

Distribution: Weddell Sea to off Enderby Land, Ant-
arctica, in 220—-660 m.

Remarks: Shell medium-sized (to 30 mm). Opercu-
lum large, occupying nearly entire aperture, narrow,
wedge-shaped, with terminal nucleus. Rachidian teeth
with strong central cusp, flanked by one smaller cusp
and one denticle on each side. Basal plate squarish, shal-
lowly indented anteriorly. Lateral teeth with 3 cusps,
middle cusp smaller, additional denticles may appear be-
tween cusps (Hain, 1990: pl. 23, fig. 2). Powell (1958)
regarded this genus to be part of the “Chl(mi(fm‘a com-
plex” closest to Notoficula. The genus Notoficula Thiele,
1917, has been transferred to Eratoidae by Oliver (1983)
based on radular morphology.

Diversity: A monotypic genus.

Antarctoneptunea Dell, 1972

Type species: Fusitriton aurora Hedley, 1916 (by
()riginal designation).

Distribution: Ross Sea to off Enderby Land, Antarc-
tica, 15-603 m.

Remarks: Shell large (to 102 mm). Operculum large
(~24 AL), with terminal nucleus. Rachidian teeth with
three cusps. Basal plate broad, deeply indented anteri-
orly. Lateral teeth with 3 cusps, middle cusp smaller.
This g genus is hardly distinguishable from Penion Fischer,
1884 in general shell shape, radula and operculum (Pon-
der, 1973).

Diversity: A monotypic genus.

Parabucecinum Hal‘ascW}-‘ch, Kantor and Linse, 2000

Type species: Chlanidota bisculpta Dell, 1990 (by
original designation).

Distribution: Magellanic region, in 247-2165 m.
Remarks: Shell small (to 16.5 mm). Operculum large
(> 0.5 AL), oval, paucispiral. Rachidian teeth with 3
strong cusps, broad, anteriorly indented basal plate. Lat-
eral teeth with 3 cusps, middle cusp small. Included in
Buccinulinae by Harasewych, Kantor and Linse (2000).
Diversity: 4 species (recent rovisi(m—Harasewy(fh,
Kantor and Linse, 2000).

Spikebuccinum Harasewych and Kantor, herein.

Type species:  Spikebuccinum stephaniae Harasewych
and Kantor, herein (by original designation).
Distribution:  Scotia Sea and adjacent abyssal plains,
in 1967-4645 m.

Remarks:  Shell small (to 19.9 mm). Operculum small
(~0.36 AL), broadly ovate, paucispiral, with subterminal
nucleus. Rachidian teeth with 3 cusps, central shorter,
weaker that outer cusps. Basal plate broad, deeply in-
dented. Lateral teeth with large outer, smaller inner
cusp, with 34 smaller denticles between them.
Diversity: A monotypic genus.

Drepanodontus Harasewych and Kantor, herein.

Type species: Drepunmhmtm tatyanae Harasewy(-h
and Kantor, herein (by original designation).
Distribution: Scotia Sea and adjacent Argentine
Abyssal Plain, in 2740-5798 m.
Remarks: Shell large (to 43.1 mm). Operculum large
(~0.82 AL). oval, with terminal m]deus Rachidian teeth
usually with 3 cusps, central cusp large, may or may not
be flanked by one lateral cusp and additional denticles.
Basal plate narrow, rectangular, weakly indented. Lateral
teeth with 1 cusp, which may bear 1 or more denticles,
near inner edge of basal I)Iate
Diversity: A monotypic genus.

Subfamily Prosiphiinae Powell, 1951

Defined on the basis of a radula with 3 cusps on the
rachidian teeth, and lateral teeth with multiple cusps.
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Contains taxa with heterogeneous lateral tooth mor-
phologies, that may be divided into: Proneptunea type
lateral teeth, with multiple cusps spanning the width of
the basal plate, usually fused above the basal plate, may
have one or more denticles along the outer edge; Pro-
sipho type lateral teeth, with cusps confined to inner
portion of basal plate, often rotated to form an acute
angle with the basal plate, the outer portion of which is
thin and lacks teeth. Prosiphiinae appear to be restricted
to Antarctic and subantarctic seas. Originally included
genera: '

Antarctic and subantarctic: Proneptunea Thiele,
1912; Meteuthria Thiele, 1912; Prosipho Thiele, 1912;
Anomacme Strebel, 1905; Fusinella Thiele, 1917 (re-
pldcement name for Buccinella Thiele, 1912, non Perry,
1811); Chlanidotella Thiele, 1929. [additional genera:
Savatieria Rochebrune and Mabille, 1885; Crenatosipho
Linse, 2002; Muffinbuccinum Harasewych and Kantor,
herein; Germonea Harasewych and Kantor, herein].

Savatieria Rochebrune and Mabille, 1885

Type species: Savatieria frigida Rochebrune and Ma-
bille, 1885 (by monotypy).

Distribution: Magellanic region, in 100 m.
Remarks: Shell small (usually < 10 mm). Operculum
large, oval, with terminal nucleus. Radula Prosipho type.
Rachidian teeth narrow, with 3 cusps. Lateral teeth with
4 short, broad cusps, basal plate prolonged anteriorly.
Diversity: 7 species (Powell, 1960: 149).

Anomacme Strebel, 1905

Type species: Anomacme smithi Strebel, 1905 (by
monotypy).

Distribution: Magellanic region, 220-250 m.
Remarks: Shell small (< 10 mm). Operculum not de-
scribed. Radula Prosipho type. Rachidian teeth with 3
cusps, basal plate squarish, broader than long, weakly
indented anteriorly. Lateral teeth with long, narrow basal
plate, with 6 cusps concentrated toward the inner por-
tion of the radular tooth, 4th cusp longest (Thiele, 1912:
pl. 16, fig. 14). This genus was included in Cominellidae
by Powell (1960: 149), presumably because of its simi-
]antv in shell shape to Glypteuthria, despite its different
radular morphology.

Dlvers]ty A m(motypic genus.

Proneptunea Thiele, 1912

Type species: Proneptunea amabilis Thiele, 1912 (by
original designation).

Distribution: Kerguelen, South Georgia Island, South
Orkney Islands, Ross Sea, Antarctica, in 12-870 m,
Remarks: Shell small (< 15 mm). Operculum medi-
um-sized, oval, with terminal nucleus. Radula Pronep-
tunea type. Rachidian teeth with 3 cusps. Basal plate
longer than wide, shallowly indented anteriorly. Lateral

teeth broad, spatulate, with 5 long cusps fused above
basal plate. Outer edge may have multiple denticles
(Powell, 1951: fig. K 66-67).

Diversity: 5 species (Dell, 1990: 199).

Meteuthria Thiele, 1912

Type species: Euthria martensi Strebel, 1905 (by
original designation).

Distribution: Magellanic region, and Ross Sea, Ant-
arctica, in 57-870 m.

Remarks: Shell very small (< 5 mm). Operculum un-
described. Radula Pmszphu type, without rachidian
teeth. Lateral teeth with multiple (4-5) cusps concen-
trated toward inner portion ot tooth. Outermost cusp
may have denticles (Powell, 1951: fig. K62; Dell, 1990:
fig. 296). This genus was included in th(' subfamily Com-
inellidae by Powell (1960: 149), presumably because of
its s;mﬂarlty in shell shape to Glypte uthria, despite its
different radular morphology.

Diversity: 4 species, 1 subspecies (Powell, 1960: 149;
Dell, 1990: 173).

Prosipho Thiele, 1912

Type species: Prosipho gaussianus Thiele, 1912 (by
subsequent designation, Thiele, 1929).

Distribution: Circum-Antarctic, in 12-800 m.
Remarks: Shell small, rarely > 10 mm. Operculum
large (~% AL), oval, with coiled nuclens. Radula Pro-
sipho type. Rachidian teeth with 3 cusps, basal plate
squarish to longer than broad, weakly indented anteri-
orly. Lateral teeth with long, narrow basal plate, with 2
or more cusps concentrated toward the inner portion of
the radular tooth.

Diversity: About 40 species (Powell, 1951; Dell, 1990;
Numanami, 1996).

Fusinella Thiele, 1917 (replacement name for
Buccinella Thiele, 1912, non Perry, 1811)

Type species: Buccinella jucmzr]n Thiele, 1912 (by
monotypy).

Distribution: Kerguelen Island. 0-100 m.

Remarks: Shell very small (< 6 mm). Operculum
oval, with terminal nucleus. Radula Prosipho type. Rach-
idian teeth with 3 cusps of equal size near center, with
an additional cusp at each posterior corner of the squar-
ish basal plate with a deep, V-shaped indentation ante-
riorly. Lateral teeth with long, narrow basal plate, with
multiple (5-6) cusps conc(_ntmtcd along inner half of
basal plate and directed parallel to its long axis (Thiele,
1912: pl. 16, fig. 13).

Diversity: A monotypic genus.

Chlanidotella Thiele, 1929

Type species: Cominella modesta Martens, 1885 (by
monotypy).

Fi
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Distribution: South Georgia, 0-18 m.
Remarks: Shell medium-sized (< 15 mm). Opercu-
lum medium-sized (~0.5 AL), oval, with terminal nu-
cleus. Radula Proneptunea type. Rachidian teeth with 3
cusps, central cusp slightly longer than flanking cusps.
Basal plate broader than long, deeply indented anteri-
orly. Lateral teeth with 4 cusps roughly equal in length,
spanning the entire width of the basal plate. Thiele’s il-
lustration (1912: textfig. 11) of the radula shows a den-
ticle along the outer edge along one side of the radula,
while Powell’s illustration (1951: fig. L. 80) does not.
Diversity: A monotypic genus.

Crenatosipho Linse, 2002

Type species: Crenatosipho beaglensis Linse, 2002
(by original designation).

Distribution: Magellanic region, in 67-200 m.
Remarks: Shell small (to 9 mm). Operculum large,
oval with eccentric nucleus. Radula Prosipho type. Radlf
idian teeth very narrow, long, without cusps. Lateral
teeth with up to 6 cusps long concentrated toward the
inner margin of the tooth, with long, cuspless outer por-
tion of the basal plate. (Linse, 700‘7 fig. 9.1.1-112).
Diversity: A monotypic genus.

Muffinbuccinum Harasewych and Kantor, herein

Type species: Muffinbuccinum catherinae Harasew-
vch and Kantor, herein (by original designation).
Distribution: Argentine Abyssal Plain, off the north-
ern slope of the Falkland PLLteau, in 5685-5798 m.
Remarks: Shell of moderate size (to 27 mm). Oper-
culum large (~0.56 AL), triangular, tapering toward ter-
minal nud( sus. Radula Pmneptrmca type. Rachidian
teeth with 3 cusps, central cusp slightly longer than
flanking cusps. Basal plate broad, short, shdlluwl\’ in-
dented anteriorly. Lateral teeth with 7-8 cusps spanning
basal plate, innermost cusp longest, outermost shortest,
with or without denticles along outer edge.

Diversity: A monotypic genus.

Germonea Hil]"dSC\V)’C!l und Kantor, ]]C[’Cill

Type species: Germonea rachelae Harasewych and
Kantor, herein (by original designation).

Distribution: f\b\’h\d] plain of the Scotia Sea, in 2196
3714 m.

Remarks: Shell large (to 68 mm). Operculum large
(~0.65 AL), narrow, recurved, with terminal nucleus.
Radula Prosipho type. Rachidian teeth with 3 cusps, very
long, narrow, deeply indented anteriorly, appearing Y-
shaped. Lateral teeth with 3-4 broad, stout cusps con-
centrated toward the inner margin of the tooth, with
short, cuspless outer portion of the basal plate.
Diversity: A monotypic genus.

Subfamily Cominellinae Gray, 1857

Defined on the basis of a radula with 3 cusps on the
rachidian tooth, and lateral teeth with 2 cusps. Originally
included genera:

New Zealand and Australia:
Fax Tredale, 1925.

Tropical Pacific: Phos Montfort, 1810.

Northwest Pacific:  Scarlesia Harmer, 1914,
Antarctic and Subantarctic: Pareuthria Strebel,
1905; Tromina Dall, 1918; Notoficula Thiele, 1917 [now
in Eratoidae]; Falsrmohmn Powell, 1951; Glypteuthria
Strebel, 1905. [additional genera: Antistreptus Dall,
1902; Parficulina Powell, 1958; Antarctodomus Dell,
1972; Lusitromina Harasewych and Kantor, herein].

Cominella Gray, 1850;

Antistreptus Dall, 1902

Type species: Antistreptus magellanicus Dall, 1902
(by original designation).
Distribution: Magellanic region, in 30-600 m.
Remarks: Shell very small (< 5 mm), sinistral. Oper-
culum described but not figured by Linse (2002: 100) as
“small, horny, bmwn thin, ecc entri ic, with a large oval
foot muscle scar.” The Iddl_lld is unknown. Apart from
being sinistral, shell shape is similar to Glypteuthria and
Anomacme. This genus was described within Muricidae
and compared to Trophon by Dall (1902). Powell (1951)
included it in Buccinulidae, but later placed it in Com-
inellidae (Powell, 1960).
Diversity: 2 species, Antistreptus magellanicus Dall,
1902, A. rolani Castellanos, 1985.

Pareuthria Strebel, 1905

Type species:  Fusus plumbeus Philippi, 1844 (by sub-
sequent deugnatl(m Tomlin, 1932).

Distribution: Magellanic region, Circum-Antarctic, in
0-549 m.

Remarks:  Shell small (< 10 mm). Operculum ovate,
with terminal nucleus. Despite shell similarities between
Magellanic and Antarctic species, there are conspicuous
differences in radular dentition l)ctween species inhab-
iting these regions. Magellanic species, including the
type species of the genus, have broad rachidian teeth
with 3 subequal cusps. Antarctic species have rachidian
teeth with squarish basal plates and a large triangular
central cusp that may or may not be Hanked by one or
rarely more (Numanami, 1996: fig. 125D), smaller den-
ticles on each side. Lateral teeth with long, stout basal
plates that give rise to 2 long, recurved cusps.
Dlverslty About 18 species (Powell, 1960; Numana-
mi, 1996).

Glypteuthria Strebel, 1905

Type species: Euthria meridionalis Smith, 1881 (by

subsequent designation, Tomlin, 1932).
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Distribution:
6-250 m.
Remarks: Shell medium-sized (< 29 mm). Opercu-
lum ovate, with terminal nucleus. Rachidian teeth with
3 cusps on squarish, posteriorly indented basal plate.
Lateral teeth with broad basal plate, 3 cusps, inner and
outer cusps long, intermediate cusp short. Powell (1951:
138) regarded Glypteuthria to be a strongly sculptured
relative of Pareuthria, with the intermediate cusp a bi-
furcation of the inner cusp, and not comparable to the
3rd cusp of Probuccinum.

Diversity: 7 species, 4 Magellanic, 3 South African.

Magellanic region, Southern Africa, in

Notoficula Thiele, 1917 (New name for Ficulina
Thiele, 1912, non Gray, 1867)

Type species: Ficulina bouveti Theile, 1912 (by mon-
otypy). The anatomy, radular morphology, and opercu-
lum of the type species remain unknown. Oliver (1983)
described an additional species of Notoficula, and, based
on its radular morphology and anatomy, transferred the
genus to Eratoidae. Powell (1958: 192) reconsidered the
affinities of the species he originally described as Noto-
ficula problematica Powell, 1951, and erected the genus
Parficulina Powell, 1958 to accommodate it (see below).

Tromina Dall, 1918

Type species: Fusus unicarinatus Philippi, 1868 (by
original designation). The type species of this genus was
shown to belong to the family Muricidae. Dell (1990)
proposed the name Falsitromina to include the bathyal

Magellanic buccinoidean taxa prewouslv included in
Tromina. The genus Lusitromina is proposed herein for
the abyssal species that had been assigned to Tromina.
For a detailed review of the taxonomy of Tromina, see
the “Remarks” section under the description of Lusi-
tromina.

Falsimohnia Powell, 1951

Type species: Buccinum albozonatum Watson, 1881
(by original designation).
Distribution: South
18-250 m.

Remarks: Shell small (< 10 mm), operculum small,
with blunt, terminal nucleus. Rachidian tooth with sin-
gle, triangular cusp on squarish basal plate with shallow
anterior mdcntah(m Lateral teeth with long basal plate
giving rise to 2 teeth, outermost broader, longer. Powell
(1951: 137) regarded Falsimohnia to be derived from
Pareuthria.

Diversity: A monotypic genus (see comments under
Antarctodomus diversity).

seorgia, Kerguelen Island, in

Parficulina Powell, 1958

Type species: Notoficula problematica Powell, 1951
(by original designation).

Distribution: agje‘ll(m]c reg,l()n in 545 m.
Remarks: Shell small (to 7 mm). Operculum medium
sized (~0.50 AL), D-shaped, paucispiral. Rachidian
teeth with 3 equal cusps on a squarish basal plate. Lat-
eral teeth with 2 cusps, the inner cusp much broader
than the outer cusp. See remarks under Notoficula
(above).

Diversity: A monotypic genus.

Antarctodomus Dell, 1972

Type species: Bathydomus thielei Powell, 1958 (by
original designation).

Distribution: Eastern hemisphere, from the Ross Sea
to off Queen Maud Land, Antarctica, 110-420 m.
Remarks: Shell medium-sized (to 30 mm). Opercu-
lum long, triangular, with terminal nucleus (Dell, 1972).
Rachidian tooth with 3 cusps, basal plate broad, short,
deeply indented anteriorly. Lateral teeth with 2 long,
blunt, cusps, basal plate narrower than rachidian teeth.
Diversity: 2 species (Numanami, 1996: 147. In our
view, Antarctodomus okutanii Numanami, 1996 differs
in opercular and radular morphology from the type spe-
cies of Antarctodomus, and may be referable to Falsi-
mohnia).

Falsitromina Dell, 1990

Type species:
designation).
Distribution: Magellanic region, in 81-878 m [Dell
(1990: 175) reported but did not illustrate or provide
catalog numbers for two specimens he attributed to F
bella from the Ross Sea, at depths of 1565-1674 m.]
Remarks: Shell small (to 14 mm). Operculum medi-
um-sized (~0.50 AL), oval, paucispiral. Rachidian teeth
with 3 cusps, central cusp may be slightly longer, on a
squarish basal plate, shallowly indented anteriorly. Lat-
eral teeth with two broad curved cusps that join above
the basal plate.

Diversity: 5 species (Dell, 1990).

Tromina bella Powell, 1951 (by original

Lusitromina Harasewych and Kantor, herein

Type species: Tromina abyssorum Lus, 1993 (bv orig-
inal designation).

Distribution: Scotia Sea, and adjacent abyssal plains,
Cape Basin, in 2380-5480 m.

Remarks: Shell medium sized (to 29 mm). Opercu-
lum D-shaped, large (~0.61 AL), broadly ovate, paucis-
piral. Rachidian teeth with 3 cusps on postLrJor portion
of broad, anteriorly arched basal plate. Central cusp
slightly longer, wider than lateral cusps. Lateral teeth
with 2 cusps of approximately equal length.

Diversity: 2 species.




