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spiral cords are usually darker than the others.
Colour of base similar or slightly darker than the
body whorl. Operculum multispiral, very thin,
almost transparent and yellowish.
Animal light brown, mottled with dark-brown
irregular patches on the upper posterior half of
the foot, lower portion of the foot with dense
white spots over a pale background (Fig. 7D).
Head light brown. Cephalic tentacles greyish,
translucent, long, tapering, villose, the pedunculate blue eyes with black iris protruding from
their outer base; eyestalk golden-brown; neck
lobes rounded, translucent, with irregular whitish
spots, right lobe wide, left one narrow, pointed;
three pairs of long, villose, greyish epipodial
tentacles arise from the base of the epipodium,;
a white papillar sense organ protrudes from the
lower base of each epipodial tentacle.
Radula rhipidoglossan (∞ + 5 + 1 + 5 + ∞) × 64
(Fig. 8E, F). Central tooth with base very wide, an
anterior portion narrowing to form the support
of the crown, the posterior portion flaring outwards as it bends up to form the crown; crown
relatively small, depressed posteriorly, with
sharp, triangular mesocone with serrated edges
on posterior half. Lateral teeth with bases slightly
flaring outwards at about mid-length, outer margins of the posterior portion forming the crown
expanded outwards; crown of the first lateral
slightly about the same size as that of the central
tooth, crown of the remaining laterals becoming
progressively longer, the endocone with three
sharp cusps, the ectocone with five conspicuous,
cusps decreasing posteriorly. Marginal teeth very
narrow, with long, falciform crown.
Bathymetric range More common between 5 and
20 m, in coarse gravel bottoms (Costa & Ávila,
2001).
Geographic distribution Scandinavia, Belgium,
British Isles, Bay of Biscay, Portugal, Mediterranean,
Madeira, Canary Islands and in all islands of the
Azores (Ávila, 2005).
Fossil record Reported by Ávila et al. (2002) from
the Prainha outcrop (Pleistocene) (Santa Maria
Island) (DBUA–F 45, 91).
Remarks The Azorean specimens (both fossil
and recent) are much smaller than the European
ones (25 to 35 mm in diameter; Poppe & Goto,

1991: 80) (Fig. 4). The largest shell found in
the Azores, was a fossil specimen (DBUA–F 91;
1.32 × 0.99 cm) reported by Ávila et al. (2002: 349,
Figs 15–16) from Santa Maria Island. This phenomena (the dwarfism of insular specimens) was
also reported by Simone (in press), in gastropods
of the islands of the São Pedro and São Paulo
archipelago (Brazil).
Family Calliostomatidae Thiele 1924
Genus Calliostoma Swainson 1840
Calliostoma lividum Dautzenberg 1927
(Figs 5, 6)
References for the Azores
Trochus zizyphinus Linnaeus 1758. MacAndrew,
1856: 119, 147 (misidentification) (Azores).
Trochus laugieri (Payraudeau 1826). MacAndrew,
1856: 120, 147 (misidentification) (Azores, 7 to
20 m).
Trochus conulus Linnaeus 1766. Drouët, 1858: 29
(misidentification) (São Miguel).
Trochus (Ziziphinus) zizyphinus Linnaeus 1758.
Watson, 1886: 696 (misidentification) (off Faial,
80 to 150 m, Stn. 75, “Challenger”, 1873).
Trochus dubius Philippi 1844. Simroth, 1888 (mis
identification) (São Miguel, Ponta Delgada).
Calliostoma conuloides Lamarck 1822. Dautzenberg,
1889: 62 (Faial, Horta, -15 to –20 m, Stn. 103,
“Hirondelle”, 1887); Nobre, 1924: 82 (misidentification) (São Miguel, Ponta Delgada); Nobre,
1930: 59 (misidentification) (São Miguel, Ponta
Delgada).
Calliostoma conulus (Linnaeus 1758). Dautzenberg,
1927: 190–191 (between Pico and Faial, Stn. 226,
130 m depth; Stn 882, 98 m depth).
Calliostoma conulus (Linnaeus 1758) var. livida
Dautzenberg 1927. Dautzenberg, 1927: 191
(Terceira (Sto. António, Stn. 594, 54 m depth),
between Pico and Faial (Stn. 882, 98 m depth),
between Pico and São Jorge (Stn. 1349, 1,250 m
depth) and São Miguel).
Calliostoma sp. Azevedo & Gofas, 1990: 84 (Flores,
Santa Cruz); Ávila et al., 2000: 143 (São Miguel);
Ávila, 2003: 32–33 (São Miguel); Segers, 2002: 86
(Azores); Ávila et al., 2004: 77 (Banco D. João de
Castro); Martins, 2004: 50 (Ilhéu de Vila Franca
do Campo).
Calliostoma zizyphinum (Linnaeus 1758). Azevedo,
1991: 20 (São Miguel, Ribeirinha); Morton et al.,
1998: 144 (misidentification) (Azores).
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Figure 5 Calliostoma lividum. A Apertural view. B Apertural view. A, B: DBUA 766/123–1. C Apertural view:
DBUA 698/126–1. D Lateral view of spire and protoconch. E Top view of protoconch. F Top view of spire and
protoconch. D–F: DBUA 766/123–1. G Top view of spire and protoconch. H Top view. I Top view. G–I: DBUA
356/128–1.
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Figure 6 Calliostoma lividum, apertural views. All, Dautzenberg Collection (DC-RBINS, Brussels). A 21.1 × 17.9 mm.
B 13.1 × 12.4 mm. C 19.4 × 16.3 mm. D 10.2 × 10.0 mm. E 22.8 × 11.1 mm. F 15.3 × 14.5 mm.

Calliostoma cf. conulus (Linnaeus, 1758). Ávila,
2000a: 53 (misidentification) (São Miguel).
Calliostoma lusitanicum Nordsieck & Talavera
1979. Wirtz & Debelius, 2003: 165 (misidentification) (Azores).
Type material The type material was collected by
Cap Chaves in São Miguel Island and consists of
two samples with 12 shells, which are at RBINS,
under the reference DC-RBINS I.G. 10591. These
12 shells were classified by Dautzenberg (1927)
as Calliostoma conulus var. livida (Fig. 6). There
is also another sample not examined by the
authors, with 2 shells from São Miguel Island,
collected by Crosse & Drouët and classified in the
Dautzenberg collection as Calliostoma conulus var.
(without further indication) (Thierry Backeljau
pers. comm.).

Type locality
1927: 191).

São Miguel Island (Dautzenberg,

Material examined Banco D. João de Castro
(DBUA 813, 814, 839), Faial (ImagDOP s110-4,
s225-19; DOP/ML 0003, 0021; DBUA 433), Flores
(DBUA 557, 565, 579), Formigas (DBUA 330, 338,
339, 355, 356, 362, 365), Pico (DBUA 668, 670, 672,
677, 796), São Miguel (DO 16; DBUA 605, 634,
651, 652, 654, 657, 675, 676, 682, 683, 688, 695, 696,
697, 699, 712, 719, 724, 732, 738, 748, 755, 758, 766,
767, 773, 776, 777, 779, 780, 781, 782, 783, 785, 787,
789, 838).
Description (Figs 5, 6) Adults up to 26 mm in
height, 22 mm in diameter. Height/diameter
ratios between 1.00–1.16 (juveniles) and 1.09–
1.29 (adults). Body whorl about 53% of total
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height of shell, aperture 48%. Shell solid, opaque,
conic and nearly straight-sided except in body
whorl. Nucleus with rounded tip; protoconch
with about 1 whorl, 270–320 μm across, and with
typical hexagonal honeycomb reticulate pattern.
Teleoconch with about 10 whorls in adult specimens. First teleoconch whorl convex, with 3 spiral cords, following whorls flat; up to fifth whorl
with 4–5 granulated spiral cords and after fifth
whorl with flatter cords, so on last whorls only
very narrow furrows to be seen; these furrows
unequal in size, irregularly spaced and more
evident in lowest part of whorl. Body whorl
sometimes somewhat concave in uppermost part
and rounded at periphery. Base slightly convex with same sculpture as body whorl. Whole
shell, including base, crossed by numerous, visible, strongly prosocline growth lines. Umbilicus
closed even in juveniles. Aperture of shell prosocline and always rounded. Outer lip thin, arising
at the peripheral keel of the previous whorl.
Columella prosocline, nacreous, bordered by a
white callus, forming a denticle in its lowest part.
Interior of the aperture nacreous with pink refulgence. Colour of shells apparently uniform dark
grey-greenish but consisting of grey background
with irregular blotches or tonalities of brown,
greenish-brown and violet. Protoconch and first
whorls of teleoconch with a more rose-violet
tonality. Base same colour as body whorl.
Operculum multispiral, thin, yellowish-brown
with the periphery white and covered by numerous growth lines.
Animal reddish-brown with darker, longitudinal striations along foot; sole of foot pinkish,
edges white (Fig. 7E, F). Head and snout uniform
brown. Cephalic tentacles brown, long, tapering, pedunculate blue eyes protruding from their
outer base; eyestalk brown; neck lobes wide,
rounded, brown with whitish edge, fusing to
foot at its mid-length and continuing posteriorly
as a papillose epipodial crest that joins to dorsal
edge of tip of the foot; four pairs of light-brown
epipodial tentacles arise from each side of base
of epipodium, the anterior-most longest, arising
underneath the posterior junction of neck lobe,
the remaining gradually diminishing in length
posteriorly; a whitish papillar sense organ protrudes from the ventral base of each tentacle.
Radula rhipidoglossan (∞+2)+ (1+4) + 1 + (4+1)
+(2+∞) × 130 (Fig. 8G, H). Central tooth with wide
base, abruptly tapering toward the neck; crown

relatively wide, thin, tapering down into a sharp,
long, triangular mesocone with finely serrated
edges. First four lateral teeth with wide, thin
base and very narrow, long, falciform, pectinated
crown; fifth lateral tooth very strong, falciform,
the crown rounded with weakly serrated rim,
projecting downward as a strong blade with five
denticulations, the posterior one strongest and
gradually diminishing anteriorly. Marginal teeth
very narrow, falciform, the first two with strong,
non-serrated crown, maintaining the denticulated, downward projection as present in the fifth
lateral tooth; remaining lateral teeth, falciform
with narrow, pectinate crown.
Ecology Specimens were found usually over
and under rocks, especially in vertical walls and
are more active during night.
Bathymetric range From low tide, where it is
uncommon, down to 40 m depth. Although not
a common species, it is more abundant between
15–22 m depth (Ávila, 2003).
Geographic distribution Endemic to the Azores,
occurring in all three island groups.
Fossil record Reported as Calliostoma zizyphinum
(Linnaeus 1758) for Lagoinhas outcrop (Santa
Maria Island) by Callapez & Soares (2000: 314).
Reported as Calliostoma sp., by Ávila et al. (2002)
from both Prainha and Lagoinhas outcrops (Santa
Maria Island) (DBUA–F 87, 138, 140).
Remarks Dautzenberg (1927) referred to this
species as a new variety of C. conulus, “Calliostoma
conulus, Linné var. livida, nov. var.: Tandis que le
C. conulus typique a une coloration jaune orangée
plus ou moins foncée, cette variété est d’un gris
livide, un peu rosé vers le sommet de la coquille”.
Calliostoma lividum is a very constant species
in form, sculpture and colour of the shell. It has
an average ratio height/diameter of 1.17 (mean
of 35 specimens, ranging from 1.00 to 1.39),
higher than that of Calliostoma conulum (mean
of 1.11) or Calliostoma zizyphinum (ranging from
1.00 to 1.04). The protoconch is similar to that of
Calliostoma zizyphinum.
Calliostoma conulus has a very shiny, more
or less dark orange-coloured shell. The first
whorls are more granulose and the following
ones usually smoother than in C. lividum. Also,
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Figure 7 Live Trochoidea of the Azores. A, B Jujubinus pseudogravinae. C Gibbula delgadensis. D Gibbula magus.
E, F Calliostoma lividum.

a suprasutural cord, usually with brown and
white flammules, is always present. The basal
periphery is angulated, with a prominent carina.
The base has concentric brown lines with white
spots, never present in C. lividum. The suture is
channelled, in contrast with that of C. lividum and
C. zizyphinum in which it is impressed.

Calliostoma zizyphinum has the upper part of
the spire rather concave and more granulose
than in C. lividum. The last whorls are more spirally sculptured and a prominent broad carina is
present in the periphery of the body whorl. The
colour of the shell is also distinct and the number
of whorls of the teleococonch may be up to
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Figure 8 Radula of the Trochoidea of the Azores. A, B Jujubinus pseudogravinae; C, D Gibbula delgadensis.
E, F Gibbula magus. G, H Calliostoma lividum.

13 whorls, in contrast with just 10 in C. lividum
and 10–11 in C. conulum.
Calliostoma laugieri (Payraudeau 1826) has
similar shell colouration to C. lividum, but with

conspicuous brown dots and flammules. Brown
lines with white spots are also present on the
base. The first whorls are less granulated and a
suprasutura.l carina is evident. The average size
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Figure 9 Calliostoma lusitanicum (holotype; Museo de Ciencais Naturales de Tenerife). A Apertural view.
B Bottom view.

(12 mm in height, Poppe & Goto, 1991: 74) is
smaller than that of C. lividum.
Wirtz (2001: 135) shows a picture of a calliostomatid species from Madeira which is very
similar to the Azorean C. lividum. However, he
identified it as Calliostoma lusitanicum Nordsieck
& Talavera 1979, a species referred to in the
CLEMAM database as Trochoidea incertae sedis,
and thus a nominal taxon in need of reassessment.
Wirtz & Debelius (2003: 165) also show a picture
of the Azorean Calliostoma species and refer to
it as Calliostoma lusitanicum reported from the
Madeira, Selvagens and Canary Archipelagos,
with a distinct brown yellow colouration and a
more prominent suprasutural cord. The holotype of C. lusitanicum deposited in the Museo de
Ciencais Naturales de Tenerife is here illustrated
(Fig. 9).

Discussion
Six littoral species of Trochoidea are reported
from the Azores, of which two are dubious
records (Clanculus bertheloti and Gibbula umbilicalis), three are endemic (Jujubinus pseudogravinae,
Gibbula delgadensis and Calliostoma lividum) and

one has a wide distribution in the North Atlantic
(Gibbula magus). There is therefore a high proportion of endemic trochoideans in this isolated
archipelago.
The four trochoidean species that are reported
from the Azores are present in all the islands of
the archipelago. The nine islands of the Azores
are distributed in 3 groups (Western, Central
and Eastern) with distances that range between
about 240 km (Western-Central) and 170 km
(Central-Eastern). These geographical distances
seem to be within the dispersal capabilities of
the Azorean trochoideans. Madeira archipelago
is the next nearest landmass, but the 900 km that
separate these archipelagos is apparently too
much to permit genetic exchange.
It is well known that both the Trochidae and
Calliostomatidae have larvae with a short pelagic
life (Gofas, 2005). This fact probably prevents
long-distance dispersal, but once in the islands,
the “lucky” immigrants may establish viable
populations and, due to the absence of genetic
exchange with outer archipelago populations,
differentiate from the putative continental (or
other insular) source populations. This may be
the reason for the high number of endemic species of trochids s.l. in the Azores. Ávila (2005)
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reported 354 shallow water marine mollusc
species in the Azores archipelago. Of these, 22
are pelagic species, and 5 are considered to be
introduced (Cardigos et al., 2006) so there are
327 benthic species presently living in the shallow marine realm of the Azores. The endemic
element consists of 34 species (10.4%), with the
Rissoidae accounting for almost half (16 species),
followed by the Pyramidellidae (3 species), and
the Trochidae, Caecidae and the Conidae (2 species each). Eleven other families each contribute a
single species to the Azores endemic component:
Calliostomatidae, Cystiscidae, Elachisinidae,
Ellobiidae, Eubranchidae, Gymnodorididae,
Marginellidae, Muricidae, Tricoliidae and
Triphoridae among the Gastropods, and the
Neoleptonidae among the Bivalves.
Trochids are adapted to clean, clear waters
and oceanic islands present a natural habitat
for the group. Owing to the immense volume of
ocean surrounding them, the Azores still enjoy
nearly pristine water conditions. Their coastline, however, is narrow and fragile, and is frequently threatened by runoff from land, mainly
due to agricultural activities which leave the soil
unprotected against heavy rains. Suitable habitats, then, could rapidly disappear and their slow
recovery may not prepare them in time for the
next runoff, thus gradually weakening the health
of their resident populations. The survival of
the shallow-water trochid populations on these
islands is, then, very dependent upon the perturbations imposed on the nearby land mass by
human activity.
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