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A non-planktotrophic haloceratid (Gastropoda) from the
Meteor seamount group, central North Atlantic

Un haloceridtido (Gastropoda) no-planctotréfico de las montafas
submarinas del grupo Meteor, Atldntico Norte central
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ABSTRACT

A small species found in three seamounts of the Meteor group (Great Meteor, Hyéres and
Irving) is described in the genus Haloceras, although the generic placement is tentative. It
is strikingly different from all known North Atlantic gastropods but is compared to distantly
similar species of Haloceras, one fossil from the European Pliocene and others Recent or

fossil from the Indo-Pacific region.

RESUMEN

Una pequefia especie encontrada en tres montes submarinos del grupo Meteor (Great
Meteor, Hyéres e Irving) se describe en el género Haloceras, aunque la ubicacion gené-
rica es tentativa. Es muy diferente de todos los gasterépodos conocidos del Atléntico
Norte, pero se lo compara con especies lejanamente similares de Haloceras, una fésil del
Plioceno europeo y ofras vivientes o fésil en la regién Indo-Pacifica.

INTRODUCTION

Seamounts are remarkable features
of the submarine topography, characte-
rized by an elevation of more 1000 m
above the surrounding sea floor (StAuU-
DIGEL ET AL. 2010)). From a biogeograp-
hic point of view, they are isolated as
would be aerial islands, because orga-
nisms living there are not able to live on
the surrounding bathyal or abyssal
bottoms and arrived on the seamounts
through long-distance dispersal events.
The habitat of seamounts is distinctive
due to its peculiar hydrological and
sedimentary dynamics, and the fact that
they conserve extensive hard substrate
outcrops in a depth interval where soft

substrates usually predominate (WILSON
& KAUFMANN 1987; ROGERS 1994).

There has been in the recent years a
growing interest in the Dbiological
exploration of seamounts (STOCKs 2004,
STOCKS, BOEHLERT & DOWER 2004), both
as a model for marine speciation in an
insular context, and as a frontier in the
knowledge of marine biological diver-
sity. From what is already known, high
levels of endemism in the fauna and a
large proportion of undescribed
species can be expected from the
exploration of seamounts (WILSON &
KAUFMANN 1987; ROGERS 1994; STOCKS
2004).
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In the Central North Atlantic, the
Meteor group of seamounts originated
from the activity of a hotspot beneath
the mid-Atlantic oceanic lithosphere.
Flat-surfaced structures, or the flattened
plateaus of the seamounts are believed
to have formed near sea-level
(TUCHOLKE & SMOOT 1990). Age deter-
minations indicate that he oldest struc-
ture in the area would be the deep
Cruiser plateau at the base of
Irving /Cruiser seamount (50-76 m.y.)
now subsided in more than 2000 m and
that the seamounts, following the
reconstruction of plate movement, have
younger ages (Irving, 17 m.y.; Meteor
11-16 m.y.). The seamounts are intra-
plate structures, so that their distance
from the mainland or from each other
has remained unchanged since their for-
mation. Dispersal is therefore the sole
process for benthic life to colonize them.
Physiographic and oceanographic set-
tings relevant for molluscan distribu-
tions have been summarized in Gofas
(2007) and will not be repeated here.

Species-level studies in the Meteor
group of semounts have covered several
molluscan families such as Trochidae
(VILVENS & SWINNEN 2003), Triforidae
(Goras 2003), Ranellidae (GOras & BEU,
2003), Fasciolariidae (Goras 2000), Muri-
cidae (HOUART 1996; OLIVERIO & GOFAS,
2006), Pyramidellidae (PENAS & ROLAN
1999), Pectinidae (DKSTRA & GOFAS 2004).

WAREN & BOUCHET (1991) erected
the family Haloceratidae for a group of
rare deep-water gastropods. They recog-
nized seventeen named and three
unnamed living species, most of them
from the Indo-Pacific realm and most of
them with a protoconch morphology
indicating a long-lived planktotrophic
larva. This paper deals with a remarka-

SYSTEMATICS

ble undescribed species from the Great
Meteor Seamount which is believed to
belong to this family.

MATERIALS AND METHODS

Material from the North Atlantic se-
amounts was collected during Seamount
2, conducted in January/February 1993
by the author with R/V Le Suroit visi-
ting the Great Meteor, Hyeres, Irving,
Plato, Atlantis and Tyro seamounts (69
dredge hauls and 16 beam trawl opera-
tions shallower than 1000 m, see GOFAS
1993).

In the Seamount cruises and other
MNHN surveys, the coarse fractions,
usually above 10 mm, were mostly
sorted on board to phyla, then sorted to
species level in the lab. The finer frac-
tions were preserved on board, and later
sieved on 5 mm, 2 mm, 1 mm and 0.5
mm sieves, and sorted under a stereo-
microscope. A provisional listing of
molluscs were made for the depth inter-
val shallower than 500 m, recording
several thousand specimens represen-
ting 182 species in the Meteor group
seamounts. Most of the specimens and
species are in the size range 1-5 mm and
the largest part consisted of shells only.
The material from Seamount 2 is deposi-
ted in MNHN.

The protoconch morphology provi-
des a clue to the type of larval develop-
ment (JABLONSKI & Lutz 1980). The pro-
toconch is interpreted as indicating
planktotrophic development when mul-
tispiral (typically > 2 whorls with a dif-
ferentiated protoconch 1 and proto-
conch 2) and as non-planktotrophic
when it is paucispiral (typically 1-1 1/2
whorl with only one unit).

Family HALOCERATIDAE Warén & Bouchet, 1991
Genus Haloceras Dall, 1899

Type species: Cithna cingulata Verrill, 1884, by monotypy. Grammatical gender: neuter as formed
from Greek képag (given as example in ICZN Art. 30.1.2).
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100 pm

Figure 1. Haloceras meteoricum n. sp. from Seamounr 2 DW 152, Great Meteor seamount
(30°02.0°’N, 28°22.1'W, 470 m). A: holotype (2.50 x 1.92 mm); B: protoconch of the holotype;
C: paratype (2.00 x 1.74 mm).

Figura 1. Haloceras meteoricum n. sp. de Seamount 2 DW 152, monte submarino Great Meteor
(30°02,0°N, 28°22,1°W, 470 m). A: holotipo (2,50 x 1,92 mm); B: protoconcha del holotipo; C: para-
tipo (2,00 x 1,74 mm).

Haloceras meteoricum n. sp. (Figure 1)

Type material: Holotype (shell, 2.50 x 1.92 mm, MNHN-IM-2000-34142) and 10 paratypes (shells,
MNHN-IM-2000-34143) from Seamount 2 sta. DW152, in MNHN.

Other material examined: Great Meteor Seamount — Seamount 2 sta. DW143 (30°09.9’N,
28°28.1'W, 330 m), 5 sh.; DW152, 90 sh. (includes type material); DW179 (30°00.6'N, 28°43.6'W,
730 m), 1 sh. Hyeres Seamount — Seamount 2 sta. DW182 (31°23.2'N, 28°53.5'W, 480 m), 80 sh.;
DW188 (31°30.0'N, 28°59.5W, 310 m), 1 sh. . Irving Seamount — Seamount 2 sta. DW208
(32°03.9’N, 27°53.9'W, 790 m), 2 sh.; DW209 (31°59.2'N, 27°55.9’W, 460 m), 1 sh.; DW225
(32°08.6'N, 28°10.7'W, 1035 m), 1 sh. Not found on Atlantis bank despite intensive sampling in
the appropriate depth range.

Type locality: Great Meteor seamount (30°02.0’N, 28°22.1'W, 470 m).

Derivatio nominis: The species is named after its type locality.
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Figure 2. Haloceras carinatum (Jeffreys, 1883), off NW Gran Canaria (Seamount 2 sta. DW130,
28°08.95'N, 15°53.1’W, 660 m). A, B: shell in apertural and umbilical view (2.3 mm x 2.07 mm);
C: protoconch of the same shell; D: detail of Protoconch 1. The arrow points to the limit Proto-

conch I/Protoconch II.

Figura 2. Haloceras carinatum (Jeffreys, 1883), Noroeste de Gran Canaria (Seamount 2 sta. DW130,
28°08,95'N, 15°53,1'W, 660 m). A, B: concha en vista apertural y umbilical (2.3 mm x 2.07 mm);
C: protoconcha de la misma concha; D: detalle de la Protoconcha 1. La flecha indica el limite Protocon-

cha I/Protoconcha II.

Description: Shell small, solid, rissoi-
form, consisting of 1 /4 protoconch and
2 to 2 3/4 teleoconch whorls. Protoconch
500 prn in diameter, without a distinct
Protoconch I and Protoconch 1I, with a
strong sculpture of closely set tubercles,
aligned spirally in about 10 rows, and
also aligned along two different oblique
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directions so as to form a quincuncial
pattern. Protoconch/teleoconch discon-
tinuity very sharp, slightly detached
from the following whorl. Teleoconch
whorls convex, shouldered, with a mo-
derately deep suture. Sculpture consists
of axial ribs and spiral cords forming a
cancellate pattern. Axial ribs are eleva-
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ted, very flexuous, much narrower than
the interspaces and they overrun the
spiral cords, forming sharp tubercles at
the intersections. Spiral cords about half
as broad as the interspaces, not very ele-
vated, 8 on the last whorl, one very
weak just next to the suture, one along
the shoulder of the whorls, one circling
the umbilicus and five more, also narro-
wer than the interspaces, in between.
Umbilicus narrow and deep, sharply de-

REMARKS

This species does not resemble any
previously described gastropod from
the North Atlantic or elsewhere but is
similar in shape and general aspect to
the Pliocene Haloceras contribulis Berto-
laso & Palazzi, 2000, from bathyal Plio-
cene rocks in Emilia, NW Italy and H.
aff. contribulis, recorded from the Early
Pliocene fauna at Estepona, S Spain, by
LANDAU ET AL. (2004: 78). The fossil
species is almost twice as large, has a
flat surface between the suture and the
shoulder without a subsutural cord, and
has a differently construed abapical area
with a much narrower umbilicus
surrounded by a broad, flat area with
fine spiral threads, instead of having
spiral cords similar to those of the ada-
pical part of the whorl. Above all, the
protoconchs are very different. The pro-
toconch of H. contribulis is claimed by
BERTOLASO & Parazzi (2000) to have
two whorls with differentiated Proto-
conch I and Protoconch II, denoting a
planktotrophic larval development. This
is not so obvious from their Figure 5,
where the protoconch appears to have
somewhat less than two whorls and the
Protoconch I/Protoconch II limit is not
as conspicuous as it is on Recent species
e.g. Haloceras carinatum (Jeffreys, 1883)
known to be planktotrophic (WAREN &
BOUCHET, 1991: 126, and herein Figure
2). Anyway, the protoconch of H. contri-
bulis has a very different sculpture of
fine spiral threads, not of tubercles.

The most similar Recent species are
Haloceras japonicum Okutani, 1964 from
the northern Pacific Ocean and Haloceras

limited by the last abapical spiral cord,
fluted by prolongation of the axial ribs.
Aperture irregularly rounded. Outer lip
thin, simple, broadly receding in the up-
per half so as to make the aperture
opisthocline. Parietal edge of aperture
thin, appressed to the previous whorl
only over a short distance, continuous
with the columellar edge which thickens
towards the base. Colour entirely white.
Dimensions 2.50 x 1.92 mm (holotype).

phaeocephalum Warén & Bouchet, 1991,
described from off New South Wales.
These are also relatively tall-spired spe-
cies with few prominent, narrow spiral
cords on the periphery of the last whorl.
The protoconch of the former is not
known, but WAREN & BOUCHET (1991:
143) illustrated brooded embryos, a little
more than 1 mm in diametre (for an
adult shell nearly 6 mm high), with a
sculpture of quincuncially arranged tu-
bercles. The protoconch of the new spe-
cies, lacking a Protoconch I, is definitely
homologous to these embryos and the
sculpture is similar although in H. japoni-
cum the tubercles are smaller, more nu-
merous and do not form so definite spi-
ral rows. Haloceras phaeocephalum differs
in having more numerous spirals, beco-
ming more delicate towards the perium-
bilical area, and has a narrower umbili-
cus. The protoconch is also very diffe-
rent, with 2.3 whorls, a small (230 ym for
an adult size of 3.33 mm) Protoconch I
and thin spiral threads on both Proto-
conch I and Protoconch II, more similar
that of the Pliocene H. contribulis. The
fossil Haloceras maxwelli Beu & Marshall,
2011, from the Eocene of New Zealand,
belongs to the same species group as H.
contribulis, also has a protoconch of more
than two whorl, but has a considerably
taller and more pointed shell.

Without any live collected specimen,
a definitive supraspecific placement is
not final. The proposed placement as a
species of Haloceras agrees with general
shell morphology of several species dis-
cussed herein and with the embryos of
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H. japonicum. However a strikingly simi-
lar protoconch sculpture is seen in spe-
cies of the family Vermiculariidae (e.g.
Stephopoma nucleogranosum Verco, 1904,
see BIELER & SIMONE, 2005: 161). There,
the granules are not neatly arranged in
spiral rows but the protonch is likewise
undifferentiated and has a slightly deta-
ched, very well marked termination.
The case of the present species is like
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