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Abstract

The Hellenic Seas are affected by environmental changes un-
der way and the introduction of alien species, which influence
their biodiversity. This study continues the contribution to the
knowledge of the Hellenic marine malacofauna accumulat-
ing data from the entire Greek region during the period from
October 2008 to October 2018. It includes 53 species of not
previously reported gastropods or reported only once from
Greece and belonging to 23 families. From those species, 2
are new for the Mediterranean Sea, 17 are new for the Eastern
Mediterranean Sea, 34 are new for the Hellenic malacofauna
and 2 are previously reported as Lessepsian migrants. Main
taxonomic characteristics and ecological information such as
habitat, distribution and origin, are given and discussed.

Résumé

Les mers helléniques sont affectées constamment par
I’évolution de I'environnement et I'introduction d’especes
étrangeres, ce quia unimpact sur leur biodiversité. Cette étude
participe a la connaissance de la faune marine hellénique,
rassemblant des informations de toute la région d’octobre
2008 a octobre 2018. Elle cite 53 especes de gastéropodes,
appartenant a 23 familles, non répertoriés en Grece ou seule-
ment par un seul individu. Deux espéces sont nouvelles pour
la Méditerranée, 17 pour l'est de la Méditerranée, 34 pour la
faune de Gréce et 2 sont espéces lesseptiennes. Les principaux
caractéres taxonomiques et écologiques sont donnés, tels
I’habitat, I'aire de répartion et le lieu de récolte.

Introduction

Benthos research developments, anthropogenic factors and
changing environmental conditions affect substantially the
recorded marine biodiversity whilst detailed and persevering
surveys increase the number of species, especially of those of
small sizes (e.g. Streftaris & Zenetos, 2007; Manousis et al.,
2017, 20184, b). As far as anthropogenic factors are concerned,
ballast water is considered a main vector for the introduction of
exotic species (e.g. Zenetos et al., 2005; Abdulla & Linden, 2008;
Galil et al., 2008). The Hellenic seas are an intensive navigation
carrefour of the Mediterranean Sea. Moreover, biodiversity,
mainly in the E Mediterranean Sea —close to the Suez Canal
that has recently been widened- and the Strait of Gibraltar,
has undergone modifications during recent decades, follow-
ing the introduction of non-indigenous species, attributed to

the expansion of shipping traffic, aquaculture activities and
migration (Por, 1990; Galil & Zenetos, 2002; Streftaris et al.,
2005). The aim of this work was to further study the marine
gastropod diversity of Greece.

Methods

The sampling and handling of the specimens were conducted
according to Manousis & Galinou-Mitsoudi (2014) from Octo-
ber 2008 to October 2018 in certain locations throughout the
Hellenic Seas. In addition, we have applied: a. Soft brushing on
holothurians, sea urchins and sponges either in situ or on live
material brought temporarily to the surface in several localities
and from various habitats, b. Sampling vertical substrates
(e.g. poles, embankments) by means of a metal pole scraper
connected to a 120 um mesh nylon net, c. Dissociating matte
material, d. Keeping until examined and sorting out benthic
material in cool sea water until photography of live specimens
took place. Maintaining cool conditions for the biological
material in sea water was achieved by means of Dewar flask
and gel freeze ice pack under the examination vessel. The
protoconch whorls were counted according to Verduin (1976),
the protoconch’s visible height was measured parallel to its
axis, from the tip to the intersection of the larval scar and the
teleoconch suture, while for the shell’s slenderness (h/w) the
outer lip of the aperture was included in the shell’s width. The
species recognition was based on: a. Systematic guides and
atlases (e.g. Galil & Zenetos 2002; Scaperrotta et al., 2015)
b. Faunistic and review articles (e.g. Aslan-Cihangir & Ovalis,
2013; Doneddu & Trainito, 2005), c. Studies on the Mollusca
fauna in the Hellenic seas (e.g. Manousis & Galinou-Mitsoudi,
2014, Zenetos et al., 2008). Information from specific web sites
was also taken into account. More specifically, for the species
nomenclature update, besides the Marine Biodiversity and Eco-
system Functioning EU Network of Excellence (MarBEF) (http://
www.marbef.org.) and the World Register of Marine Species
(WoRMS) (http://www.marinespecies. org.), the Taxonomic on-
line Database on European Marine Mollusca (CLEMAM) (http://
www.somali.asso.fr/clemam/biota xis.php.) was also used.
In addition, the Ellenic Network on Aquatic Invasive Species
(ELNAIS) (https://services.ath.hcmr.gr.) and the Marine Medi-
terranean Invasive Alien Species database (MAMIAS) (http://
www.mamias.org.) were used for the alien species status in the
Hellenic and Mediterranean Seas. All previous referred web
sites were accessed by 31 July 2019. Records were compared
with the checklist of Koukouras (2010). The specimens in dry
or wet (95% ethanol) storage are deposited in the premises of
C. Kontadakis, G. Mbazios and Dr. T. Manousis. Scientists are
welcome to have access to the biological material for inspec-
tion by appointment.
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Results

The records

All 1®tand 2" documented both at species and at genus level
records (62 species) from the Hellenic Seas are listed in Table
1 with collection data. A brief description of certain findings is
given bellow whenever additional information is supportive to
their identification. They are all presented in Figures 1 to 15.

Abbreviations: BB - Biogenic Bottom, Be - Beached, CEMS —
Central and East Mediterranean Sea, CMS — Central Mediter-
ranean Sea, Co — Common, CB - Coralligenous Bottom, Cos
- Cosmopolitan, EA - East Atlantic, EM - Endemic to Madeira,
EMS — East Mediterranean Sea, EMS1 — First record for the
East Mediterranean Sea, EMS2 — Second record for the East
Mediterranean Sea, G1 — First record for Greece, G2 — Second
record for Greece, Kl - Karpathos Island, LM — Lessepsian Mi-
grant, Ma - Maerl, MB - Mixed Bottom, MS — Mediterranean
Sea, MS1 —First record for the Mediterranean Sea, Mu - Muddy,
Ra — Rare, Ro - Rocky, Un — Uncommon, Unk — Unknown,
WCMS — West and Central Mediterranean Sea, WMS — West
Mediterranean Sea, WCMS — West and Central Mediterranean
Sea, ZB - Zostera bed.

Turritella sp. (Fig. 2a). One broken abapical part of a shell (2.00
mm high, 0.70 mm wide). Shell bright, hyaline, robust. Proto-
conch obtuse of 0.75 whorls, 145 um in diameter, off white.
Teleoconch of 6 existing flat whorls, rather thick-walled for its
size. Each whorl starts with a flat shoulder perpendicular to the
axis and a quadrangular carina delimited adapically by 2 narrow
cords of equal width as their interspace. At its lower part and
over the shallow suture there is an additional triangular carina.
Between this lower carina and the 2nd cord of the upper carina
there is a flat interspace exhibiting a dense axial sculpture of
sinuous and opisthocline growth lines. Through the broken part
of the shell a 3rd carina is visible as an extension of the suture.
Columella smooth, aperture ellipsoid. Honey-yellow towards
the apex and red-brown towards the base. The specimen
strongly resembles in its outlook Turritella (Archimediella) plana
Binkhorst, 1861, a Mesozoic fossil turritellid from Madagascar
(MNHN/Paleontology(F)/R07692).

Viriola cf. bayani Jousseaume, 1884 (Fig. 2b). Animal agile, of a
general dark burgundy-red colour consisting of darker blotches
interspersed on a cream background. Foot, periocular areas and
cephalic tentacles translucent white with white speckles. Two
similar in colour but short additional tentacles as an extension
of the lower part of each periocular area. Steger et al. (2018)
referred as important distinguishing characteristic the inclina-
tion of the axial ribs between the main cords in V. cf. bayani
(orthocline) and V. corrugata (prosocline). Marshall (1983) and
Albano et al. (2019) underline the deep reddish brown colour
of V. cf. bayani in comparison to the beige of V. corrugata. It
is believed that the introduced Viriola species in the Mediter-
ranean is V. cf. bayani (Albano et al., 2019).

Epitonium jolyi (Monterosato, 1878) (Fig. 3c). Similar to Epi-
tonium clathrus (Monterosato, 1878) but pure white, wider,
with foliaceous axial costae in continuation with those of the
previous whorl, profound suture and lack of spiral sculpture.
Melanella sp. 1 (Fig. 6a, b). 1 live individual that we call M. sp.1a
(Fig. 6a) (10.65 mm high, 3.75 mm wide). Shell cyrtoconoidal,
opaque, pinkish-white (apparently, the color of the fresh ani-
mal inside affected the shell’s overall color), thick, with a high,
rapidly widening cyrtoconoidal spire and a conical protoconch
of approximately 2-3 whorls. Its teleoconch consists of 9 mod-
erately convex whorls aligned in two slightly bent axes forming

4 o XENOPHORA TAXONOMY 27 - JAN 2020

an angle almost in the middle of the spire and giving the false
impression that the, apparently perfect, shell recovered from
a breakage. This late characteristic in combination with the
rapidly widening of the teleoconch and the prominent suture
gives the shell a caecum-like outlook. Surface smooth, shiny and
bright, with strong incremental growth marks but not aligned.
Under high magnification the surface exhibits very fine and
dense spiral striae (perhaps not a true sculpture, but only a
product of light refraction/absorbance). The body whorl has
a rounded base and occupies almost 45% of the total height.
The drop-shape aperture bears a very thick oblique columellar
edge with no discontinuity between the columellar edge and
the parietal one. The outer lip is orthocline and slightly arquated
in its lower part. Operculum corneous and uniformly straw-
yellow in color. Animal color light beige-pink with the frontal
part and the foot white with an orange imperfect ring around
the eyes and translucent white tentacles. One additional live
specimen that we call M.sp.1b (Fig. 6b) (7.85 mm high, 3.00
mm wide) from the surface of a Holothuria tubulosa (Gmelin,
1791) host, at exactly the same spot as the first individual but
with a time lapse of 9 years. Its cyrtoconoidal shell strongly
resembles that of the M.sp.1a but it differs in the body whorl
which is characteristically angular at the periphery, occupies
some 45% of the total height and bears a rhomboid aperture.
Operculum corneous and uniformly straw-yellow in color.
Animal color beige-pink with the frontal part and the foot
white with an orange imperfect ring around the eyes and
translucent white tentacles. Melanella sp. 1a shell resembles
a rather elongated M. boscii (Payraudeaux, 1826) from which
it differs in that Melanella sp. 1a: a. has more convex whorls;
b. has a more rapidly widening teleoconch; c. develops in two
distinctive axes; d. has an outer lip with a different shape.
Concerning the animal characters both M. sp. 1 and M. boscii
share an orange line bellow the eyes. It be mentioned that the
later character is also present in various other Eulimids such as
M. polita (Linnaeus, 1758).

M. sp. 1b shell is reminiscent of that of M. conoidea Kurtz &
Stimpson, 1851 but it is cyrtoconoid instead of conical and
the operculum is of uniform color in contrast to that of M.
conoidea which bears shades of golden-brown (http://calpho-
tos.berkeley.edu/, free online). Unlike M. alba in which the
tentacles are orange-yellow from their base to their tip (Gofas
et al., 2011), there is only a yellow-orange strip at their base
in M. sp. 1a & b. M. sp. 1a & b are characteristically different
from M. lubrica (Monterosato, 1890) in its cyrtoconoidal shell
(Gofas et al., 2011; Scuderi & Criscione, 2011). Melanella
sp. 1a & b individuals were collected from a highly searched
Zostera bed rich in holothurians of the genus Holothuria, and
perhaps represent female and male of a new species. The two
specimens have been also compared with Melanella species
depicted in Chirli (2009).

Melanella sp. 2 (Fig. 7a). 1 shell (5.70 mm high, 2.15 mm
wide). The gray-white, smooth and opaque shell has a conical
planktotrophic protoconch of 3 whorls, 400 um high, 240 um
wide, and a teleoconch of 10 almost flat and aligned in two
axes whorls, without spiral striation. Growth marks do not
align. The body whorl occupies 43% of the shell’s length, has
an angular base and a prismatic aperture which is 26% of the
total length. Inner lip with no parietal callus, reflects over the
columella, is straight and forms a 140° angle with the shell’s
base, The outer lip forms an 115° angle, is orthocline and highly
arquated by its lower part as a vertically inverted capital S. M.
sp. 2 resembles the shell of Parvioris ibizenca (Nordsieck, 1968)
(Fig. 7b) male from which it differs in that M. sp. 2 shell: a. it
is almost double the size of a mature P. ibizenca male (Gofas
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et al., 2011); b. does not exhibit a bent apex; c. has more flat
whorls; d. has a spire developing in two axes; e. has orthocline
outer lip in contrast to the prosocline one of P. ibizenca (Gofas et
al., 2011) (for comparison, see Fig. 7b); f. has a highly arquated
outer lip; M. sp. 2 shell strongly resembles that of M. conoidea
Kurtz & Stimpson, 1851 an uncommon eulimid of the distant
from Greece Gulf of Mexico, but the later has a cyrtoconoid
spire, fine incised suture and a less sinuous outer lip (https://
www.tapatalk.com/groups/conchologistforum/melanella-
conoidea-kurtz-stimpson-1851-t2512.html). Our sample was
also compared with the fossil records of Chirli (2009) and looks
quite similar to M. lactea (Grateloup, 1838).

Euspira sp. (Fig. 9e, f). One live individual and 1 shell (17.10 and
21.30 mm high, 14.75 mm 18.15 mm wide, respectively). Shell
resembles that of Euspira guillemini (Payraudeau, 1826) in the
shape the colour and the corneous operculum but differs in:
a. has a longer parietal callus; b. a smaller aperture; c. a more
oblique parietal wall; d. a characteristic notch at the lower part
of the parietal callus by its border with the spire.

Rissoella sp. 1 (Fig. 13d-f). Two live individuals and 1 shell
(1.00 — 1.15 mm high, 0.75 — 0.85 mm wide). Shell globose,
thin, fragile and transparent. Protoconch of 0.75 whorls, nearly
270 um maximum diameter and a nucleus of approximately
140 um. Teleoconch of 2 1/2 highly convex and smooth whorls
the last of which occupies some 80% of the total shell length.
Umbilicus conspicuous, elongated, limited externally by a fine
cord and exhibiting diagonally arranged fine wrinkles (Fig.
13e). Aperture semicircular, nearly 55%, columella inclined
and slightly curved, external lip fine, peristome continuous.
Animal of blackish-brown color and cream-yellow with dark
brown speckles on the lighter area towards the foot (Fig. 13f),
turning black when dead. Operculum corneous ovoid. R. sp. 1
strongly ressembles R. contrerasi Rolan & Hernandez, 2004 in
its outlook but has a larger protoconch (220 um in R. contrera-
si), has wrinkles in the umbilicus and also differs in the colour
of the animal. It also differs from the similar in its outlook R.
trigoi Rolan & Hernandez, 2004 in its larger protoconch (180
um in R. trigoi), the wrinkles in the umbilicus and the animal
colour (Rolan & Hernandez, 2004; Segers et al., 2009; Caballer
et al., 2011). The shells of our specimens look similar in their
outlook to Rissoella cf. confusa Ponder & Yoo, 1977 Maui, Oahu
and Midway, western and central Pacific while the animal of R.
confusa is black, spotted with chrome-yellow (http://seaslug-
sofhawaii.com/species/Rissoella-confusa-a.html).

Rissoella sp. 2 (Fig. 13g). One shell (0.70 mm high, 0.50 mm
wide). Shell ovate-globose, translucent white, with obtuse
apex and protoconch of 215 um in diameter. Body whorl 75%.
Aperture nearly 50%, ovate with columella forming an angle
with the parietal wall by the slit umbilicus, and thin and proso-
cline outer lip. The rough surface covered with spiral series
of dimples distinguishes the specimen from the cogenerates.
Rissoella sp. 3 (Fig. 14a, b). One live individual (1.00 mm high,
0.75 mm wide). Shell smooth, ovate-globose, transparent and
bright, with obtuse apex and protoconch of 230 um in diameter.
Body whorl 80%. Aperture 55%, semi-circular with oblique
columella forming an angle with the parietal wall by the wide
and deep umbilicus, and thin and prosocline outer lip. Upper
part of the animal dark chest-nut brown, lower part lighter to
beige. Operculum corneous, straw-yellow. The angular inner
lip distinguishes the specimen from similar in shell outlook
cogenerates. The specimen was photographed live (Fig. 14a)
and dry (Fig. 14b).

Rissoella sp. 4 (Fig. 14c). One shell (1.15 mm high, 0.80 mm
wide). Shell turrited-globose, translucent and bright, with ob-
tuse apex and depressed whorls. Body whorl 75%. Aperture

50%, ovate, with oblique columella forming an angle with the
parietal wall by the wide and deep umbilicus, thin and proso-
cline outer lip, inner lip slightly reflected. Conspicuous growth
marks and very thin and dense spiral lines. Protoconch smooth,
0.5 whorls, approximately 230 um in diameter.

Ammonicera lignea (Palazzi, 1988) (Fig. 15a).Two live individu-
als and two shells (0.30 - 0.35 mm high, 0.80 - 1.00 mm wide).
The planispiral, minute, pinkish-beige shell bears 3 carinae
and 5 insized spiral striae fading out towards the aperture.
Protoconch 200 um in diameter with two ridges on the % of
the protoconch, teleoconch 0.82 mm in diameter at 2.75 total
whorls, animal light beige, operculum corneous. Less rough
and more uniformly coloured than the congeneric sibling A.
fisheriana (Monterosato, 1869). The holotype and paratype of
A. lignea illustrated by Palazzi (1988, Fig. 9, 18) measure 0.92
mm at 3.24 whorls, and 0.82 mm at 3.13 whorls, respectively
(also in Sartori & Bieler, 2014), and Segers et al. (2009, p. 488)
illustrated a specimen of A. lignea measuring 0.8 mm at 2.94
whorls.

Omalogyra disculus Palazzi, 1988 (Fig. 15b). Three live individu-
als and four shells (0.20 - 0.35 mm high, 0.50 - 1.00 mm wide).
Shell planispiral, tightly coiled, with thin wall, opaque, glossy,
dark amber in color. Protoconch 1 130 pum, of circa 1.00 whorls,
protoconch Il nearly 0.10 whorls, both sculptured uniformly
with raised nodules. Boundary to protoconches | and Il well
marked. Teleoconch of 2 whorls, with dense growth marks.
Inner lip concave, outer lip sharp and orthocline. Aperture sub-
circular. O. disculus differs from O. atomus (Philippi, 1841) in
its flatter spire and the rough protoconch (Palazzi, 1988; Rolan,
1992; Segers et al., 2009; Gofas et al., 2011).

Omalogyra sp. (Fig. 15c, d). Two live individuals (0.20 and 0.25
mm high, 0.55 and 0.65 mm wide, respectively). Shell planispi-
ral, tightly coiled, with thin wall, opaque, glossy, light amber in
color with 3 spiral dark brown bands on the top, the periphery
and the base. Protoconch 140 um, globose and granulose, of
0.75 whorls. Teleoconch of 1.75 round whorls with dense and
thin growth lines, aperture sub-circular, inner lip concave, outer
lip slightly projecting, sharp, and orthocline. O. sp. strongly
resembles O. atomus (Philippi, 1841) but the later bears a
smooth protoconch (Palazzi, 1988).

Discussion

53 species are identified up to the species level and 9 up to
the genus level. Out of the 53, 34 are referred for the first
time for the Hellenic fauna raising its documented gastropod
biodiversity from 654 species (Manousis et al. 2018b) plus
13 rissoids (Manousis et al., 2019) to 701 or by more than
5%. The current improvements for the Hellenic Seas (with the
vast majority of them being minute in size and collected from
a variety of both substrates and depth range 0-400 m) is at-
tributed to all those collection and handling parameters already
mentioned (Manousis & Galinou-Mitsoudi, 2014).

From the above 53 species, 3 [Melanella sp. 1, Ammonicera
lignea (Palazzi, 1988) and Omalogyra disculus Palazzi, 1988]
are new records for the Mediterranean Sea. The two later
very small species have been reported from the E Atlantic. 18
species that are new for the Eastern Mediterranean Sea have
been collected from the whole Greek territory.

Viriola cf. bayani Jousseaume, 1884 and Cerithiopsis pulvis
(Issel, 1869)] are previously reported Lessepsian migrants. V.
cf. bayani, in particular, has been recorded from SE Aegean
[Karpathos Island (Micali et al., 2017) and Astypalaia Island
(Angelidis & Polyzoulis, 2018)] and now from Saronikos Gulf.
The almost simultaneous findings of many species from differ-
ent areas of Greece indicates once again that they are wider
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distributed in the Hellenic Seas and the Eastern Mediterranean
Sea, and that independent searches from the same type of
substrates and direct sampling might bring to light more species
that could otherwise be lost during the collecting procedure
and handling.

Field observations and the gross anatomy of their alimentary
systems indicate that ptenoglossans are parasites (Fretter &
Graham, 1962). Among them, cerithiopsids are usually associ-
ated with sponges while eulimids have a strict preference for
individual classes of echinoderms (Warén, 1983). At the same
time the identification of cerithiopsids, in particular, neces-
sitates the presence of intact protoconches and/or the obser-
vation of the color of the living animal and thus the collection
of fresh specimens. In the present study we have met those
prerequisites by means of brushing their hosts and by keeping
the animals alive until they were photographed. The collection
and the complete/partial identification lead to the recording
of 4 Cerithiopsidae and 12 species of Eulimidae.

Going on with the recording of new species for the Hellenic
Seas, we, as well as others in numerous works, face the chal-
lenge of the recognition of members of certain difficult families,
such as Eulimidae or Rissoellidae. This leads initially to the
photographic and descriptive demonstration of the specimens
awaiting the scientific community to solve the problems via
revisions, DNA analysis and collaborations.

The work continues on other molluscan families and expands in
more areas of the Hellenic Seas. We estimate that the Hellenic
molluscan biodiversity is not explored yet. The clean oligotro-
phic waters of E Mediterranean, the plethora of substrates,
depths and costal length and diversity, the climate change as
well as the human activities (e.g. navigation, expansion of the
Suez Canal) seem to be in support of our anticipations.

Acknowledgements

The authors are grateful to the anonymous referees for their
useful contribution to improve the publication, to Paolo Russo
for aiding them with the identification of Aegeofusinus mar-
garitae and to Tassos Porfiris and Giannis Zaminos for entrust-
ing to them their specimens of Cerithiopsis pulvis and Fusinus
parvulus, respectively.

Erratum

In a previous publication of ours (Manousis et al., 2018a) we
have by mistake characterized the finding of Rhinoclavis kochi
(Philippi, 1848) as R1 (first record for Greece). We wish to cor-
rect that to R2 (second record for Greece) as the species was
previously reported from Greece by D. Poursanidis & G. Zaminos
in Lipej et al. (2017).
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Figure 1: a. Emarginula tenera Locard, 1892, b. Dikoleps marianae Rubio, Dantart & Luque, c. Dikoleps templadoi Rubio, Dantart
& Luque, 2004, d. Skenea serpuloides (Montagu, 1808), e. Calliostoma funiculatum Ardovini, 2011. Bar = 1 mm, unless otherwise
indicated.
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Figure 2: a. Turritella sp., b. Viriola cf. bayani Jousseaume, 1884, shell and live individual, c. Cerithiopsis iudithae Reitano & Buz-
zurro, 2006, d. Cerithiopsis pulvis (Issel, 1869) live. Barr = 1 mm, unless otherwise indicated.
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Figure 3: a. Krachia cylindrata (Jeffreys, 1885), b. Krachiopsis giannuzzii Smriglio & Mariottini, 1999, c. Epitonium jolyi (Montero-
sato, 1878), d. Campylorhaphion famelicum (R. B. Watson, 1883), e. Curveulima devians (Monterosato, 1884), f. Melanella alba
(da Costa, 1778), g. Melanella boscii (Payraudeau, 1826). Barr = 1 mm, unless otherwise indicated.
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Figure 4: a. Melanella compactilis (Locard, 1892), b. Melanella frielei (Jordan, 1895), c. Melanella levantina (Oliverio, Buzzurro &
Villa, 1994), d. Melanella lubrica (Monterosato, 1890) mature female, e. M. lubrica, mature male. Barr = 1 mm, unless otherwise
indicated.
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Figure 5: a. Melanella monterosatoi (Monterosato, 1890), b. Melanella petitiana (Brusina, 1869), c. Melanella translucens (Mon-
terosato, 1890). Barr = 1 mm, unless otherwise indicated.
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Figure 6: a. Melanella sp. 1. “female”, b. Melanella sp. “male”. Barr = 1 mm.
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Figure 7: a. Melanella sp. 2, b. Parvioris ibizenca male, c. Vitreolina perminima (Jeffreys, 1883). Barr = 1 mm, unless otherwise
indicated.

Figure 8: Tomura depressa (Granata-Grillo, 1877). Barr =1 mm.
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Figure 9: a. Hydrobia glyca (Servain, 1880), b. Trivia levantina Smriglio, Mariottini & Buzzurro, 1998, c. Lamellaria latens (Miller
O.F, 1776), d. Natica prietoi Hidalgo, 1873, e. Euspira sp., f. Euspira sp., g. Atlanta inflata J.E. Gray, 1850. Barr = 1 mm, unless
otherwise indicated.
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Figure 10: a. Atlanta selvagensis de Vera & Seapy, 2006, b. Protatlanta souleyeti (E. A. Smith, 1888), c. Gibberula jansseni van
Aartsen, Menkhorst & Gittenberger, 1984, d. Gibberula simonae Smriglio in Giannuzzi-Savelli, Pusateri, Palmeri & Ebreo, 2003,
e. Granulina boucheti Gofas, 1992, f. Granulina gofasi Smriglio & Mariottini, 1996, g. Granulina melitensis Smriglio, Mariottini &
Rufini, 1998, h. Granulina torosa Gofas, 1992. Barr = 1 mm, unless otherwise indicated.
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Figure 11: a. Vexillum hypatiae (Pallary, 1912), b. Chauvetia lineolata (Tiberi, 1868), c. Chauvetia procerula (Monterosato, 1889),
d. Chauvetia turritellata (Deshayes, 1835), e. Chauvetia ventrosa Nordsieck, 1976; f. Ocenebra helleri (Brusina, 1865). Barr = 1
mm, unless otherwise indicated.
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Figure 12: a. Aegeofusinus margaritae (Buzzurro & Russo, 2007), b. Fusinus alternatus Buzzurro & Russo, 2007, c. Fusinus par-
vulus (Monterosato, 1884), d. Mathilda retusa Brugnone, 1873. Barr = 1 mm, unless otherwise indicated.
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Figure 13: a. Rissoella diaphana (Alder, 1848), b. Rissoella globularis (Forbes & Hanley, 1853), c. Rissoella opalina (Jeffreys, 1848),
d-f. Rissoella sp. 1, g. Rissoella sp. 2. Barr = 1 mm, unless otherwise indicated.
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Figure 14: a and b. Rissoella sp. 3, live (a) and shell (b), respectively, c. Rissoella sp. 4,. Barr = 1 mm, unless otherwise indicated.
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Figure 15: a. Ammonicera lignea (Palazzi, 1988), b. Omalogyra disculus Palazzi, 1988, c and d. Omalogyra sp. specimens 1 and
2, respectively, e. Retrotortina fuscata Chaster, 1896. Barr = 1 mm, unless otherwise indicated.
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Darioconus cathyae sp. nov. & Darioconus michelcharlesi sp. nov. (Gastropoda: Conidae),
two new species from the D. aulicus/auratinus complex

ERIC MONNIER
Département Chimie, Vivant, Santé (EPN7) Conservatoire National des Arts et Métiers (CNAM),
292, rue Saint-Martin, 75003 Paris, France

eric.monnier@cnam.fr

Loic LIMPALAER
11, rue de la Poste, 60510 Haudivillers, France
loiclimpalaer@gmail.com
FABRICE PRUGNAUD
23, rue des Bons Raisins 92150 Suresnes, France
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ABSTRACT

Darioconus cathyae sp. nov. from the tropical north west to
south central Pacific ocean is described and compared to
Darioconus auratinus (da Motta, 1982) from Tuamotu & Soci-
ety archipelagoes and to D. aulicus (Linnaeus, 1758) from the
tropical Indo-Pacific.

Darioconus michelcharlesi sp. nov. from south western Mada-
gascar is described from material obtained from local fisher-
men in the lagoon in the north of Toliara. The new species is
compared to D. gracianus (da Motta & Blocher, 1982) from
the same area, D. auricomus (Hwass in Bruguiere, 1792) and
D. aulicus (Linnaeus, 1758) both from tropical Indo-Pacific.

RESUME

Darioconus cathyae sp. nov. du nord-ouest au sud central de
I’Océan Pacifique tropical est décrit et comparé a D. auratinus
(da Motta, 1982) des archipels des Tuamotu et de La Société
et a D. aulicus (Linnaeus, 1758) de I'Indo-Pacifique.
Darioconus michelcharlesi sp. nov. du sud-ouest de Madagas-
car est décrit a partir de matériel provenant de pécheurs lo-
caux dans le lagon au nord de Toliara. Il est comparé a D. gra-
cianus (da Motta & Blocher, 1982) de méme provenance, D.
auricomus (Hwass in Bruguiére, 1792) et D. aulicus (Linnaeus,
1758), les deux de I'Indo-Pacifique tropical.

INTRODUCTION

MATERIAL AND METHODS

We describe shell morphology using the terminology estab-
lished in Rockel, Korn & Kohn. (1995) and modified in Monnier,
Limpalaér, Robin & Roux (2018). Adult shells were measured
with digital calipers, most of the time the measurements were
rounded to 0.01 millimeter.

Manuel J. Tenorio performed analysis of the covariance (AN-
COVA) for different shell parameters using species hypothesis
as factor and shell length (SL) as covariate in order to test
the statistical significance of the observed differences in shell
morphometry. Additionally, the differences in the meanvalues
of SL were assessed by the corresponding

t- and U-tests. All statistical tests were carried out using STAT-
GRAPHICS XVII-X64, after all the measurements sets passed
the normality tests. The specimens used for this analysis are
mostly adults but also subadults.

Museums and private collections

MNHN: Muséum National d’Histoire Naturelle, Paris, France.
MHNG: Muséum d’Histoire Naturelle, Genéve, Switzerland.
MSNP: Museo di Storia Naturale, Universita di Pisa, Italy.

NMWC: National Museum of Wales, Cardiff, Wales.
SMNS: Collection da Motta and collection Réckel in the col-
lection of the Staatliches Museum fiir Naturkunde, Stuttgart,
Germany.
EM: Eric Monnier, Paris, France.
FP: Fabrice Prugnaud, Suresnes, France
LL: Loic Limpalaér, Haudivillers, France
AJM: Antonio J. Monteiro, Lisbon, Portugal
BA: Bob Abela, Guam
BG: Bernard Goudey
CBL: Carlos B. Leobrera, Philippines
CR: Christophe Roux, Ivry-sur-Seine, France
DP: Don Pisor, San Diego, USA
EG: Emilio Garcia, Lafayette, Louisiana, USA
FS: Fred Schroder, Guam
GH: Gérard Hervillard, Maisons-Alfort, France
GR: Georges Richard, Aytre, France
JPL: Jean Paul Lapalu, Lavigny, France
PC: Pierre Capier, Douai, France
PQ: Philippe Quiquandon, Mouans-Sartoux, France
SN: Steve Norby, Guam
TJ: Thierry Joly, Saint Cyr-sur-Mer, France
Shell morphometry
SL: maximum shell length AH: aperture height
RD: relative diameter (= MD/
AH)
V: standardized volume (= SL
x MD x H)
RSH: relative spire height (=
SH/SL = (SL-AH) / SL)
PMD: relative position of the
maximum diameter (= HMD/

MD: maximum diameter

H: height

SH: spire height = SL-AH

HMD: height of maximum

diameter AH)
) . RW: relative shell weight
W: shell weight length' (= W/SL)
RW': relative shell weight 'vo-
lume' (= W/V)
RESULTS
SYSTEMATICS

Family CONIDAE Fleming, 1822
Genus Darioconus Iredale, 1930

Darioconus cathyae sp. nov.

(Plate 1, Figs.1-9 ; Plate 2, Figs.1-9, Plate 3, Figs.1-5)

Type material: Holotype and 22 paratypes. The holotype is de-
posited in the Muséum National d’Histoire Naturelle, Paris, France,
under the number MNHN-IM-2000-34743. (ex- Fabrice Prugnaud’s
collection). Paratype 1 is stored in Stuttgart SMINS-Z10091167. The
other paratypes are coming from private collections.

(See Table 1 for details)
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Material examined: 26 specimens of Darioconus cathyae sp.
nov. have been examined, measured and studied.

Type locality: Manus Island, Papua New Guinea.

Distribution and habitat: The species has been collected at On-
tong Java (Solomon Islands), Eniwetok, North Central Mili Atoll
& Kwajalein (Marshall Islands), Tutuila (American Samoa), Guam

Figure 1: Holotype of Dario-
conus cathyae sp. nov.
MNHN-IM-2000-34743
104.08 mm, Manus Isl.

PNG.

B L el

(Marianas Islands, Micronesia), New Ireland & Manus Island
(Papua New Guinea) & East Samar and Sulu Sea (Philippines).
In Marshall Is., Rockel, Korn & Kohn (1995, p. 289 as Conus
auratinus) mention: “it is found at 13-18 m on lagoon pinnacles
and at the ocean-side of coral reefs, in cave and coral rubble”.
A report at a depth of 160 m in Aliguay is dubious.

ol

A T SRR R 32T

Figures 2 a & b: Living Darioconus cathyae sp. nov. 93.2 mm, paratype 15, Guam, 20 m, (pictures and coll. courtesy of BA)

Type Institution Dimensions - Weight Locality
S, X MD x W (mm x mm x g)
Holotype | MNHN-IM-2000-34743 104.08 x 39.67 x 35.6 Manus Isl., PNG
Paratype 1 Slt\:/(ljll:.ssza:oh(;l;;tfé7 77.10x28.10x? Kwajalein, Marshall Isl.
Paratype 2 EM coll. 124.68 x 42.73 x 59.9 Samar, Philippines, 25 m
Paratype 3 EM coll. 105.91x36.79x 47.7 Samar, Philippines ?
Paratype 4 EM coll. 77.21x24.53x20.3 Philippines ?
Paratype 5 EM coll. 70.87 x 24.67 x 14.3 Coron, Palawan, 25 m
Paratype 6 FP coll. 115.48 x 39.95x 41.7 Zunes, Bougainville Isl., PNG, 15 m
Paratype 7 FP coll. 107.70x42.40 x 56.5 Kavieng, PNG
Paratype 8 DP coll. 111.80x37.58 x ? Ontong Java Atoll, Solomon
Paratype 9 PC coll. 122.80x 42.70 x 56.0 Samar, Philippines
Paratype 10 TJ coll. 85.45 x 29.94x 26.1 Luminao Reef, Guam, Mariannes Arch.
Paratype 11 TJ coll. 103.59x39.20 x 43.7 Vanuatu
Paratype 12 FL coll. 82.30x30.2x30.1 Falealupo, Savai'i Isl., Western Samoa
Paratype 13 | priv. coll. (ex PQ coll.) 134.90 x 50.16 x ? Aliguay, Philippines, 160 m
Paratype 14 FS coll. 113.5x44x? Luminao Reef, Guam, Mariannes Arch., 20 m
Paratype 15 BA coll. 93.20x34.20x ? Luminao Reef, Guam, Mariannes Arch.
Paratype 16 SN coll. 103.50 x 35.27 x ? Magundas, Luminao Reef, Guam, Marianas Arch., 20 m
Paratype 17 EG 12391 coll. 105.70x 37.60x ? Fatumafuti, Fagaalu Bay, Tutuila, Samoa
Paratype 18 EG 14146 coll. 82.60x28.40x ? Ajelleran Islet, N. central Miti Atoll, Marshall Isl.
Paratype 19 EG 14146 coll. 83.00x26.10x ? Ajelleran Islet, N. central Miti Atoll, Marshall Isl.
Paratype 20 EG 14147 coll. 110.50 x 36.50x ? Kirenkan Islet, N. central Miti Atoll, Marshall Isl.
Paratype 21 GH coll. 95.50x 35.36x42.9 Efate Isl., Vanuatu
Paratype 22 LL coll. 125.01 x 43.69 x 58.5 Samar, Philippines

Table 1: Types of Darioconus cathyae sp. nov. (estimated values are in red).
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Figure 3: Distribution map of Darioconus cathyae sp. nov. (blue: confirmed localities and pink: unconfirmed localities) and of

Darioconus auratinus (da Motta, 1982) (green).

Records from Futuna, New Caledonia and Moluccas need
further confirmations.

A picture of a specimen of Darioconus from Futuna Island (in
Rossiniana Vol. 32, p. 11; 1986) is difficult to identify: it may
be a D. cathyae sp. nov.

Etymology: D. cathyae sp. nov is
named after Cathy Monnier (1955- ¥
2004), late sister of the first author.
She held a doctorate degree in as-
trophysics, she was a botany lover
and a mushrooms specialist. Cathy
was also acting with “Médecins du
Monde” for humanitarian causes in
the world.

-’

Description of the shell of Darioconus cathyae sp. nov.

Morphometric parameters: S = 71-135 mm (mean S = 100.8
mm); RD = 0.37-0.47 (mean RD = 0.42); PMD = 0.61-0.77
(mean PMD = 0.71); RSH = 0.12-0.22 (mean RSH = 0.15); RW
=2.0-5.2 g/cm (mean RW= 3.9 g/cm) & RW’ = 0.25-0.46 g/
cm? (mean RW’ = 0.34 g/cm3).

Description: Shell large sized, narrowly conoid cylindrical to nar-
rowly ovate (in few specimens), somewhat slender, elongate or
cigar shaped in profile. The shell is solid to moderately solid (in
few specimens). The protoconch is not known. The adult shell
has about 11-12 whorls. Larval whorls (frequently eroded) and
about first four postnuclear whorls are white and patternless.
The spire is of moderate height with straight outline. The spire
whorls are juxtaposed and the suture is narrow, smooth and
well-marked. Teleoconch sutural ramps are slightly convex with
very weak spiral striae and very weak radial growth lines. The
shoulder is smoothly rounded. The last whorl is slightly convex
with somewhat parallel sides. The outline is straight at adapical
2/3 of the last whorl. The last whorl is apparently smooth of a

moderately silky texture. With slight magnification it appears
sculptured with numerous weak spiral threads regularly spaced.
The columellar fold is strong and white to ivory coloured. The
siphonal lip outline is subrounded. The aperture is wider at
base than near shoulder, whitish to peach cream coloured.
The outer lip is clearly convex and the profile of the origin of
the lip is receding.

The ground colour of the last whorl is reddish brown and ir-
regularly interrupted by numerous small variably sized white
(rarely suffused with light pink) tents. These tents are forming
3 wide irregular spiral bands at the shoulder, at the 2/3 of the
total length and at the basal part. There are but irregular axial
groupings of the tents. The pattern and colour of the spire is
matching with that of the last whorl.

Living animal and radula:

Periostracum is thin and translucent. Dorsum and sole of the
foot are white in background maculated with large blotches of
the same reddish brown colour as the shell and mottled with
dark brown. The proboscis is white mottled with light brown.
The siphon is also white mottled with light brown and displays
a black band and a salmon red tip. DNA and morphology of the
radular teeth of the new species are not yet known.

Comparisons:

Darioconus cathyae sp. nov. has often been confused in litera-
ture with both D. auratinus (da Motta, 1982): Springsteen &
Leobrera (1986) and Goldberg (2011) and with D. aulicus (Lin-
naeus, 1758) particularly with the forma aurantia Dautzenberg,
1937: Poppe / G. Raybaudi Massilia (2008).

So the new species must be compared with these two species:
D. auratinus from Tuamotu and Society islands and D. aulicus
from tropical Indo-Pacific.

The morphometric and weight parameters for adult specimens
are summarized in Table 2 (vide infra).
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Species SL RD PMD RSH RW (g/cm) RW’ (g/
cm3)
3 our values 71-135 | 0.37-0.47|0.61-0.77 1 0.12-0.22 | 2.0-5.2 |0.25-0.46
Darioconus cathyae n.sp. -
medium value 100.8 0.42 0.71 0.15 3.9 0.34
A ) our values 64-107 |0.39-0.51|0.65-0.75|0.14-0.21| 2.1-45 |0.27-0.51
Darioconus auratinus 3
medium value 85.7 0.44 0.71 0.17 3.3 0.40
D. auratinus + D. cathyae 1.2-3.5
n.s ) y RKK 55-102 0.40-0.55 | 0.56-0.65 | 0.14-0.18 | (SL:55-90 -
.Sp. m)
Darioconus aff. auratinus our values 103-105 | 0.40-0.42 | 0.71-0.73 | 0.17-0.18 | 2.7-3.3 0.27
(golden) medium value 103.6 0.41 0.72 0.17 3.0 0.27
A 3 our values 74-150 | 0.42-0.50|0.61-0.79 | 0.09-0.16 | 2.9-10.9 |0.26-0.45
Darioconus aulicus -
medium value 114.8 0.46 0.69 0.14 6.7 0.36
Darioconus aulicus RKK 66-163 | 0.40-0.51|0.63-0.75|0.11-0.17 | 2.0-10.0 -
Darioconus aff. aulicus our values 70-110 |0.44-0.49|0.68-0.75|0.12-0.17 | 3.4-69 |0.43-0.49
(Somalia) medium value 84.9 0.47 0.72 0.15 5.0 0.46
Darioconus michelcharlesi our values 44 - 82 0.41-0.52 | 0.64-0.81|0.12-0.19| 1.4-3.7 |0.35-0.55
n.sp medium value 59.0 0.46 0.71 0.16 2.3 0.48
. . our values 31-61 0.40-0.45 | 0.65-0.80 | 0.12-0.20| 0.6-1.4 |0.37-0.60
Darioconus gracianus -
medium value 435 0.42 0.73 0.16 1.0 0.48
D. gracianus + D. michel- o\ \ 30-60 |0.40-0.510.63-0.75|0.11-0.17 | 1.0-2.5 ;
charlesi n.sp.
. 3 our values 31-66 0.40-0.46 | 0.61-0.82 | 0.11-0.18| 0.5-2.1 |0.34-0.60
Darioconus auricomus -
medium value 43.8 0.42 0.73 0.15 1.2 0.52
Darioconus auricomus RKK 40 - 69 0.40-0.46 | 0.69-0.78 | 0.12-0.18 | 1.0-3.1 -

Table 2: Morphometric and weight parameters including SL, RD, PMD, RSH, RW & RW’ for adult specimens of D. cathyae sp. nov.,
D. auratinus, D. aff. auratinus “golden”, D. aulicus, D. aff. aulicus “Somalia”, D. michelcharlesi sp. nov., D. gracianus, & D. auricomus.

-1- Darioconus auratinus (da Motta, 1982)

(Plate 3, Figs.6-7; Plate 4, Figs.1-9, Plate 5, Figs.1-11)

D. cathyae sp. nov. differs from D. auratinus by its much finer
pattern of tents and a larger average size and more elongate
shape. The colour of the pattern is quite constant: reddish
brown while the colour of D. auratinus is variable from orange
to reddish brown or dark chocolate brown.

In the new species the small and numerous tents are white
and only very occasionally light pink while in D. auratinus the
tents are always pinkish.

The size of D. auratinus is smaller than in the new species with
85.7 mm. in average against 100.8 mm in the new species. The
shape is similar with sub-parallel sides but the new species is
more elongated with an average Relative Diameter of 0.42
against 0.44 in D. auratinus.

The geographical ranges of the two species are also allopatric
with D. auratinus found to be restricted to the waters of Soci-
ety and Tuamotu archipelagoes while D. cathyae sp. nov. has
a westerner range from Southern Philippines to Micronesia.
D. auratinus is only occasionally collected in the Society Islands
(volcanic islands) where it is found at the external slope, while
it is more frequently found in Tuamotu Islands (coral atolls)
where it is present in the lagoons at 10 to 20 m. deep.

D. auratinus is most often collected dead on the foreshore after
severe depressions.

-2- D. aulicus (Linnaeus, 1758)

(Plate 6, Figs.1-12; Plate 7, Figs.1-10)

The colour of the background of D. aulicus is most often darker
than that of D. cathyae sp. nov. In D. aulicus the tents are most
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of the time white as in most of the shells of the new species.
The shell length of D. aulicus is larger than the one of the new
species with an average of 114.8 mm. in our sample of adult
specimens.

The pattern of the new species is much finer with many very
small triangles. In D. aulicus the tents may reach great sizes.
The sides of the last whorl of D. aulicus are regularly convex
over the whole last whorl in contrast with the sub-parallel sides
of the new species ending with an abrupt change of slope at
the two thirds of the last whorl.

D. cathyae n. sp. is only known from the tropical western and
central Pacific Ocean where it cohabits with D. aulicus. The lat-
ter species is also well known from the tropical Indian Ocean,
China Sea, Indonesia, Arafura Sea, Coral Sea, Society and Tua-
motu archipelagoes where the new species is so far unknown.
D. aulicusis rarer than D. auratinus in French Polynesia (Georges
Richard, pers. comm.). They are quite easily recognized by their
different shape and pattern.

Graphical morphometric comparisons

We produce two graphs: SL = f (MD) (maximum shell length
versus maximum diameter) and

RD =f (PMD) (relative diameter versus relative position of the
maximum diameter) for comparison of shell morphometry of
the 3 similar species (including the new species).

1. Graph of SL = f (MD)

Figure 4 shows that the plotting area of each of the 3 related
species represented on the graph are partially separated: the
shells of the new species D. cathyae being on average narrower
than those of D. auratinus and of D. aulicus.
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Figure 5: Graph of RD=f (PMD) for Darioconus cathyae sp. nov., D. aulicus and D. auratinus

2. Graph of RD =f (PMD)

Figure 5 shows the plotting areas of the 3 related species: D.
cathyae sp. nov. area is morphologically closer to D. auratinus
than to D. aulicus. The 2 specimens of D. aff. auratinus “golden”
are similar in shape to D. cathyae sp. and fall outside of the
variation range of the other D. auratinus studied shells.

The shells of D. aulicus are most often wider than the new
species while the position of Maximum Diameter is not dis-
criminating.

Analysis of the covariance performed by Manuel J. Tenorio
The mean shell length of D. cathyae sp. nov. (94.25 mm.) is sig-
nificantly larger than for D. auratinus (77.25 mm.) (comparison

of means: t =-2.4408, p = 0.018385, U = 444.5, p = 0.007859).
D. cathyae sp. nov. is slightly narrower-bodied than D. aura-
tinus as inferred from ANCOVA on MD using taxon as factor,
and SL as co-variate. The differences are subtle (least-squares
mean MD: 30.59 mm for D. cathyae versus 31.78 mm for D.
auratinus) but statistically significant (F=5.15, p=0.0279). The
differences in SH and HMD are not statistically significant (p >
0.05 in both cases).

The mean shell length of D. aulicus (114.79 mm.) is significantly
larger than for D. cathyae sp.nov (94.25 mm.) (comparison of
means: t = 3.00152, p = 0.00425; U = 170.0, p = 0.007203). D.
cathyae sp. nov. is narrower-bodied and higher-spired than D.
aulicus as inferred from ANCOVA on MD (F =32.64, p =0) and
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SH (F = 8.40, p = 0.0057) using taxon as factor, and SL as co-
variate. There is no statistically significant difference in HMD
between the two taxa (p = 0.6253).

REMARKS

Linnaeus introduced Conus aulicus in the tenth edition of
Systema Naturae. The short descriptive text is uninformative
(Kohn, 1992) and could apply to several species. This is why a
figure by Gualtieri (1742) was selected by Kohn and the shell
was later discovered in MSNP (Pisa, Italy) that helped to stabi-
lize the species concept. Coomans, Moolenbeek & Wils (1981)
designated Moluccas, Indonesia as type locality.

Figure 6: Lectotype of Darioconus aulicus (Linnaeus, 1758)
(MSNP) 96 mm.

This handsome species is a classic favorite of shell collectors
due to its handsome size and colorful pattern. It is often illus-
trated in books and is a well known and documented species.
It is therefore unnecessary to discuss it at length.

Some synonyms are still used in literature or price list like Conus
auratus Hwass in Bruguiére, 1792 that is often inappropriately
used for “golden” or orange brown shells or Conus aulicus pro-
penudus Melvill, 1900 for shells with big white tents.

Figure 7: Lectotype of Conus auratus Hwass in Bruguiére, 1792
MHNG.

Walls (1979) recognized Conus auratus Hwass in Bruguiére,
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Figure 8: Syntype of Conus aulicus propenudus Melvill, 1900.

1792 as valid, stating however that this was “for no real rea-
son”! He used Hwass’name with many doubts for a species
endemic from Society and Tuamotu Islands. He gives a detailed
description that states how “the regular curving of shoulder and
base seem to be fairly distinct and gives a shell an appearance
different from most C. aulicus of similar size.”. He was right in
recognizing the French Polynesian species but the name was
— as he felt — incorrect. Da Motta finally gave a name in 1982
to these shells: Conus auratinus.

The first illustration of the species we could find is in The
Conchological lllustrations by G.B. Sowerby in 1834 (pl. 55, fig.
71). The short text accompanying the excellent figure allows to
recognize D. auratinus without any doubt. The type locality is
Anaa in the Tuamotu Archipelago. Unfortunately, the specific
epithet “roseus” was twice preoccupied by G. Fischer (1807)
and Lamarck (1810) and it cannot be retained. In 1841, in the
index, Sowerby changed the entry to “C. auratus Lam (C. auli-
cus, var ?)”. This is certainly the reason why the name of Conus
auratus has been used in many occasions for this species after
that (for instance: Reeve, 1843, Marsh
& Rippingale, 1964 and later editions,
Hinton, 1972, Mayissian, 1974, Salvat &
Rives, 1975). Other authors considered
that C. auratus was a mere synonym for
Darioconus aulicus (Tryon, 1884).

Figure 9: D. aulicus var. roseus Sowerby,
1834 The Conchological lllustrations pl.
55 fig. 71.

Da Motta gave an identity to the un-
named population from the Tuamotu
in 1982. He compares the species with
Dautzenberg’s Conus aulicus forma au-
rantia and Darioconus auricomus. Dautzenberg’s name cannot
be retained in nomenclature because it is preoccupied (several
times). Moreover, da Motta explains that it is a paler color form
of D. aulicus. He also indicates that the described type is “pecu-
liar to the Tuamotu” and that “a form with smaller tenting pat-
tern has been found in Kwajalein” and also “a chestnut-colored
form from Samar, Philippines”. These last localities refer to the
new species D. cathyae sp. nov.
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Figure 10: Darioconus auratinus (da Motta, 1982) Holotype
MHNG 82 mm Fakarava Is. Tuamotu Archipelago (Credit: A.
J. Kohn)

Richard (1985), in his work on the French Polynesian Conidae
treats Conus auratinus da Motta, 1982 as a valid species.
However, he doubts about the localities outside of French
Polynesia. He extends the range to other archipelagoes: Society,
Australes Islands and says that it is whispered it could be found
in Marquesas. There is no confirmation up till now in this last
archipelago. He also confirms the presence of Conus aulicus in
the Tuamotu only. Finally, he states about Conus auratus that
it is a strict synonym of C. aulicus and that the references to
this taxon in French Polynesia most often refer to D. auratinus.
We fully agree with Richard’s conclusions.

Lauer (1986) examines, in his study of the tented cones, under
the numbers 63 to 66 the taxa aulicus, aurantia, auratinus,
and auratus respectively with his usual meticulous attention.
He fails to recognize D. auratinus as a valid species and places
it as a form of D. aulicus. He also carefully checks the status
of C. auratus and correctly considers it as a form of D. aulicus
although he thinks that it is an extremely rare variant.

Hinton (1972) illustrate a magnificent specimen (107.95 mm)
of D. cathyae sp. nov. under the name of C. auratus (p. 79 n°1)
from New Ireland. Mayissian (1974) also represents the new
species, under the same name (p. 33 n°6 and reversed picture
on the plate 10) from New Caledonia. Both authors recognize
the species as distinct from D. aulicus.

Springsteen & Leobrera (1986) illustrate another nice specimen
of D. cathyae sp. nov. under the name of C. auratinus (p. 248
n°4 and plate 70 n°4) originating from Samar, thus confirming
da Motta’s data in the description of D. auratinus.

Rockel, Korn & Kohn (1995) recognize the validity of D. aura-
tinus and illustrate two shells (one paratype from da Motta’s
collection and one shell from Rockel’s collection (plate 61 figs.
7-9). Both are from the Tuamotu Islands and represent D. au-
ratinus. They state in the text that the species is also collected
in Philippines, Solomon Islands, Vanuatu and Marshall Islands.
These localities refer to D. cathyae sp. nov.

Touitou and Balleton (2005) show a specimen of D. auratinus
(fig. 5) and state that the species is most often found in Tua-
motu but also that the species may be found in other regions
of the Pacific. These refer to the new species. They do not cite
D. aulicus from French Polynesia.

Balleton and Marti (2011) give several pictures of live specimens
of D. auratinus but, again, do not illustrate or cite D. aulicus
from French Polynesia. It is possible that some of the pictures
of live specimens on page 15 are from D. aulicus actually. They
state that the species is found in the four Polynesian archipela-
goes including Marquesas Islands. However we do not have
confirmations of its occurrence from there.

Gabriella Raybaudi in Poppe (Philippines Marine Mollusks,Vol
I, 2008) identifies on plate 652, fig. 2A and 2b as Conus aulicus
forma aurantia a specimen of the new species.

In the Web magazine “The Cone Collector” Richard Goldberg
published in 2011 an exhaustive review of the literature about
D. auratinus under the well inspired title “The conus auratinus
con(e)undrum”. His main aim is to differentiate D. aulicus from
what he thinks to be a unique species D. auratinus and he gives
many useful informations. He first gives the keys to separate the
two species: D. auratinus being slender, straight sided, higher
spired, etc. He also finds that the end of the siphonal fasciole of
D. aulicus points “beyond the basal curve of the outer lip” while
it is not the case in D. auratinus. He also reviews in detail all
previous literature and personal communications he received
from various dealers in order to ascertain localities where his
concept of D. auratinus has been collected. Finally, he illustrates
many specimens from all known localities. When the authors of
the present study read this paper, they were already thinking
that the French Polynesian D. auratinus was distinct from more
western shells. The rich iconography of Goldberg confirmed our
impression that two species were involved. It helped greatly
in ascertaining their disjunct range. Strangely, neither of the
two species have been collected in Cook Islands. This absence
needs confirmation but seems to confirm the separation of
the two species.

In “A Taxonomic Iconography of Living Conidae” the new spe-
cies is shown on pp. 932 & 933 with 10 specimens and was
provisionally labeled as Darioconus aff. auratinus.

The two specimens of Darioconus aff. auratinus “golden” from
Tahiti Island seem to be different in:

- colour: vivid orange instead of reddish brown to dark brown,
- size: average total length is 103.6 mm for D. aff. auratinus
“golden” instead of 85.7 mm for D. auratinus,

- shape: average relative diameter is 0.41 for D. aff. auratinus
“golden” and 0.44 for D. auratinus

- weight: D. aff. auratinus “golden” is lighter than D. auratinus
(respectively: RW = 3 g/cm & RW’ = 0.27 g/cm? instead of RW
=3.3 g/cm & RW’ =0.40 g/cm?3).

- geographical distribution: Society Islands (Tahiti) for D. aff.
auratinus “golden” and mostly Tuamotu Islands for the “clas-
sic” D. auratinus.

The specimen of 104.2 mm (n°7 Plate 3) was dived alive by
day in 1985 by the third author at 20 m deep, in coral sand in
an islet off Papeari, Tahiti. We don’t have the exact data of the
other specimen.

We need more specimens than the two ones available in this
study to conclude on their status. Family CONIDAE Fleming, 1822
Genus Darioconus Iredale, 1930

Darioconus michelcharlesi sp. nov.

(Plate 8, Figs. 1-10; Plate 9, Figs. 1-15)

Type material: Holotype and 24 paratypes. The holotype is
deposited at the Muséum National d’Histoire Naturelle, Paris,
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France, under the number MNHN-IM-2000-34744. (ex-Eric  Type locality: Toliara, SW Madagascar, 15-20 m

Monnier’s collection). The paratypes are stored in private col-

lections. (See Table 3 for details) Distribution and habitat:

D. michelcharlesi sp. nov. is distributed in the north of the great
lagoon of Toliara from Andavadoaka to Manombo and Tsifota.
It lives under coral slabs in shallow water.

Etymology: D. michelcharlesi sp. nov. is named after our friend
and former shell dealer Michel Charles who gathered material
from the Toliara area in S.W. Madagascar. He played an impor-
tant role in the discovery of the high molluscan endemism in
the South of Madagascar. He was the first to see and explain
to the first author the differences between the true D. gracia-
nus (da Motta & Blocher, 1982) and the new species that is
dedicated to him.

Description of the shell of Darioconus michelcharlesi sp. nov.

Morphometric parameters:

S, =44-82 mm (mean S =59.0 mm); RD =0.41-0.52 (mean RD
=0.46); PMD =0.64-0.81 (mean PMD =0.71); RSH=0.12-0.19
Figure 11: Darioconus michelcharlesi sp. nov. Holotype MNHN-  (mean RSH = 0.16); RW = 1.4-3.7 g/cm (mean RW = 2.3 g/cm)
IM-2000-34744 ; RW’ = 0.35-0.55 g/cm3(mean RW’ = 0.48 g/cm?3).

49.44 mm, 20 m, Toliara, S.W. Madagascar.

Description:
Material examined: 25 specimens of Darioconus michelcharlesi ~ The shell is moderately large, narrowly cylindrical conical to
nov. sp. have been examined, measured and studied. narrowly ovate in overall shape and moderately solid. The

protoconch (of about 2 whorls) is paucispiral. The adult shell

Type Institution Dimensions - Weight Locality
S, X MD x W(mm x mm x g)
Holotype MNHN- 49.44 x 19.08 x 9.2 Toliara, SW Madagascar, 15-20 m
IM-2000-34744

Paratype 1 EM coll. 48.00x 18.11x 7.2 Toliara, SW Madagascar
Paratype 2 EM coll. 63.63 x22.79x18.9 Andavadoaka, SW Madagascar
Paratype 3 EM coll. 55.32x22.38x12.2 Toliara, SW Madagascar, 4-5 m
Paratype 4 EM coll. 53.03x20.75x 10.4 Salary, SW Madagascar
Paratype 5 EM coll. 62.47 x22.31x12.7 Toliara, SW Madagascar
Paratype 6 EM coll. 58.51x21.96 x 10.0 Toliara, SW Madagascar
Paratype 7 EM coll. 64.36 x 23.38x 11.7 Toliara, SW Madagascar
Paratype 8 EM coll. 57.61x22.09x 14.2 Toliara, SW Madagascar
Paratype 9 EM coll. 60.56 x 23.89 x 14.8 Toliara, SW Madagascar
Paratype 10 EM coll. 64.78 x 24.98 x 18.1 Toliara, SW Madagascar
Paratype 11 EM coll. 81.91x29.28 x 26.4 Toliara, SW Madagascar
Paratype 12 EM coll. 68.68 x 27.34x25.4 Toliara, SW Madagascar
Paratype 13 EM coll. 64.62 x 23.71 x 15.5 Toliara, SW Madagascar
Paratype 14 LL coll. 59.51x21.90x 13.6 Toliara, SW Madagascar
Paratype 15 LL coll. 43.90x 16.34x 6.1 Toliara, SW Madagascar
Paratype 16 FP coll. 58.27 x 23.70x 14.9 Toliara, SW Madagascar, 4-5 m
Paratype 17 FP coll. 49.43 x 18.56 x 8.8 Toliara, SW Madagascar
Paratype 18 FP coll. 72.59x29.53x25.1 Toliara, SW Madagascar
Paratype 19 FP coll. 55.97 x 21.40x 12.7 Toliara, SW Madagascar
Paratype 20 FP coll. 45.44 x 18.65x 7.5 Toliara, SW Madagascar
Paratype 21 CR coll. 52.37x21.23x10.8 Toliara, SW Madagascar
Paratype 22 TJ coll. 58.60 x 23.10 x 14.0 Toliara, SW Madagascar
Paratype 23 JKT coll. 63.20x 25.33x ? Toliara, SW Madagascar, 10-15 m
Paratype 24 JPL coll. 64.00 x 24.38 x ? Toliara, SW Madagascar

Table 3: Types of Darioconus michelcharlesi nov. sp. (estimated values in red).
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has about 12 whorls, 6 of which (the protoconch and the first
four postnuclear whorls) are immaculate white. The spire is
of moderate height with straight outline. The spire whorls are
juxtaposed and the suture is narrow and well-marked. Sutural
lines are quite linear. The teleoconch sutural ramps are straight
to slightly convex with very weak spiral striae and weak radial
growth lines. The shoulder is smoothly rounded. The last whorl
is convex. The columellar fold is strong and white. The siphonal
lip outline is subrounded. The aperture is wider at base than
near shoulder. Its colour is white near the outer lip and transi-
tions to pale orange towards the interior. The outer lip is convex
and the profile of the origin of the lip is receding.

The ground colour of the last whorl is dark reddish brown
with white tents that are grouped in three extremely variable
large spiral bands disposed respectively: at the shoulder; at
the 2/3 of the total length and at the basal part. Some tents
are coalescing forming large tents or ziczac axial flames. The
last whorl is covered with many narrow and slightly elevated
dark brown spiral lines that are irregularly interrupted by the
variably sized white tents. The pattern and colour of the spire
are the same than that of the last whorl.

Living animal and radula:

Morphology of the soft parts, radula, periostracum and DNA
of the new species are not yet known.

Comparisons:

Darioconus michecharlesi sp. nov. must be compared with
D. gracianus (da Motta & Blocher, 1982) from the same area,
D. auricomus (Hwass in Bruguiere, 1792) and D. aulicus (Lin-
naeus, 1758) both from tropical Indo-Pacific.

-1- D. gracianus (da Motta & Blocher, 1982).
(Plate 10, Figs. 1-13)

D. michelcharlesi sp. nov. is more ventricose and reaches
greater sizes (82 mm. vs 60 mm). The colour of the pattern is
darker in fresh specimens than in D. gracianus which is red-
dish brown (dead specimens of the new species may have
the same colour than fresh D. gracianus). The white tents are
small and tend to form axial bands in which each tent remains
independent. In the new species, tents are often of big size
and often coalesce together forming irregular and geometri-
cal white zones. In the original description, the species is said
to come from “greater depths at the fringes of the “Grand
Récif”. This habitat is different from the shallower waters
where the new species is found.

-2- D. auricomus (Hwass in Bruguiére, 1792).
(Plate 11, Figs. 1-18)

This species is closest in shape to the true D. gracianus. Its
pattern varies from orange to reddish brown but is never as
dark as that of the new species. The white tents are grouped
in three crowded spiral zones and never form axial bands. Its
shape is distinctly cylindrical and the spire is convex in profile
instead of straight in the new species. D. auricomus is found
around Toliara, in South West Madagascar (PIl. 11 figs. 8, 10
and 18) but is always easily identified. Rockel, Korn & Kohn
(1995) describe the habitat as “in 3-40 m. on coral reefs, on
sand slopes, in sand pocket and in caves”.

-3- D. aulicus (Linnaeus, 1758) is a much larger species than D.
michelcharlesi sp. nov. although the shape is mostly identical.
The pattern is similar. Nevertheless in some specimens (e.g.
paratypes 2, 3 and 22) the new species has a pattern never
found in D. aulicus. The main difference resides in size: D.
michelcharlesi sp. nov. is smaller at adult size than D. aulicus.
In the vicinity of Toliara, regular sized D. aulicus are found (pl.
6 fig. 7) although rarely. They do not have the same axially
coalescing white tents and are much greater in size.

-4- D. aff. aulicus “Somalia”. We possess a few shells from a
Somalian population that are similar with D. aulicus. The max-
imum length is inferior and the shells are less elongated than
the “classic” D. aulicus. Pending the study of more material
they are considered as belonging to D. aulicus. This popula-
tion is greater in average size and more ventricose than D. mi-
chelcharlesi sp. nov.

Graphical morphometric comparisons

We produce graphs: SL = f (MD) (maximum shell length versus
maximum diameter) and

RD =f (PMD) (relative diameter versus relative position of the
maximum diameter) for comparison of shell morphometry of D.
michelcharlesi sp. nov. with its compared species D. gracianus.

Analysis of the covariance performed by Manuel J. Tenorio

The mean shell length (SL) of D. michaelcharlesi sp. nov. (59.05
mm) is larger than for D. gracianus (43.51 mm) (comparison
of means: t = -5.65656, p = 2.188 x 10°%, U = 322.0, p = 1.795
x 107%). D. michaelcharlesi sp. nov. is slightly broader than D.
gracianus (Least-squares mean maximum diameter (MD) is of
20.79 mm for michaelcharlesi versus 19.06 mm for gracianus).
The differences are small but highly significant (F = 13.97, p =
0.0007). The differences in spire height (SH) and position of
the maximum diameter (PMD) are not statistically significant
(p > 0.05 in both cases).

The mean shell length of D. michaelcharlesi sp. nov. (59.05
mm) is larger than for D. auricomus (43.16 mm) (comparison
of means: t =-6.10715, p = 6.152 x 107; U = 453.0, p = 3.739
x 10°%). D. michaelcharlesi sp. nov. is clearly broader than D.
auricomus (F = 18.16, p = 0.0001). There are no statistically
significant differences in SH and PMD (p > 0.05 in both cases).
The mean shell length of D. aulicus (114.79 mm) is much larger
than for D. michaelcharlesi sp. nov. (59.05 mm) (comparison of
means: t =11.7225, p=0; U=2.0, p = 6.277 x 10°). However,
there are no statistically significant differences in any of the
morphometric parameters MD, SH or PMD between these two
taxa (p > 0.05 in all cases).

REMARKS

D. michelcharlesi n. sp. has been mostly ignored in literature.
It only reached collections about 30 years ago quite some time
after the description of —the then mysterious — D. gracianus. For
years it was sold from Toliara by local fishermen or dealers ei-
ther as Conus aulicus (dwarf or juvenile) or as Conus gracianus.
The description of D. gracianus by da Motta and Blocher, issued
in 1982, is short but gives all important features and a useful
comparison with D. auricomus. The picture of the type speci-
men is small but of good quality and should have allowed the
identification of the species.
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In 1983, Dieter Rockel issues a card (#420) in which he shows
two specimens from Tuléar and also a small shell from Jed-
dah (Red Sea off Saudi Arabia) that seems to match with the
two other shells. Rockel then expresses his doubts (translated
from German): “The species status of gracianus is very doubt-
ful, because it is not convincingly proven that this population
may be a juvenile aulicus or a dwarf form of aulicus... Further
series studies are needed to validate the species status”. The
two depicted shells are true D. gracianus while the shell in the
middle may well be a young D. aulicus from the Red Sea: its
sides are more convex and the shoulder is less conspicuous.
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In a paper published in World Shells (1993) Felix Lorenz shows
5 specimens of Conus aulicus var. gracianus. He writes that
“the shell... is broader and heavier than that of typical aulicus.
The fine transversal sculpturing is slightly more prominent...”.
This statement is not in agreement with the indications of the
original description and the type specimen illustrated by da
Motta and Blocher. Lorenz states that his opinion follows that
of Rockel.

In 1995, Rockel, Korn & Kohn state that “The conchological
differences between C. aulicus and C. gracianus do not justify
separation at the species level. The latter shells match subadults
of C. aulicus in morphometry, sculpture and coloration”. They
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Figure 14: Rockel’s pictures of D. gracianus (left and right) and
D. aulicus (middle).

show (pl. 61 fig. 6) only one shell of D. gracianus from “Tuléar”
which is labelled as Conus aulicus f. gracianus.

A few months later, Blocher published a paper in which he
refutes RKK synonymy. He shows how D. gracianus is closer to
D. auricomus and differs mostly by spire shape and organiza-
tion of the tents on the body whorl. He also shows - for the
first time in literature - as D. gracianus several specimens of
D. michelcharlesi sp. nov. (fig. D right, fig. E 3, 4 and 5) and
explains how his concept of D. gracianus differs from the big-
ger D. aulicus by the wider aperture and more bulbous shape
of the latter. He also states than young D. aulicus at the size of
70 to 80 mm. have “fragile shells with paper thin outer lips”.
All these publications set the foundations for the current
opinions about these small Darioconus species from South
Western Madagascar:

A form of Darioconus aulicus if one follows the Rockel, Korn
and Kohn point of view;

A valid species related to Darioconus auricomus and differ-
ing by its straighter spire outline and more axially displayed
tented pattern if one follows Blécher’s opinion.

It is only with sufficient material at hand that the differences
between the real D. auricomus and the new species appear.
Our study was fostered by the observations of Michel Charles
based on the many specimens he could handle. He made the
first author aware of the existence of two forms confused
within D. gracianus. From the samples we could get of each
of the putative species, morphometric analyses show statisti-
cally significant differences that are confirmed by pattern ele-
ments.

In our opinion there are four distinct species in the South
West of Madagascar:

D. aulicus ranges in most of the Tropical Indo Pacific region. It
commonly reaches sizes of more than 100 mm;

D. auricomus also ranges in most of the Tropical Indo Pacif-
ic region. Its spire outline is convex and the white tents are
mostly arranged in spiral bands;

D. gracianus is restricted to South Western Madagascar. Its
spire outline is straight and the white tents are often forming
axial waving bands;

D. michelcharlesin. sp. is also only known from South Western
Madagascar. The pattern is darker than that of D. gracianus in
fresh shells, the shell is smaller and slender than D. aulicus
but wider than D. gracianus. The tents are bigger and form
amorphous patches and sometimes blend together.

In “A Taxonomic Iconography of Living Conidae” the four spe-
cies are presented from p. 934 to p. 940. The new species is
shown on p. 938 with 9 specimens and was provisionally la-
beled as Darioconus aff. gracianus. We give it a name after
having studied a more important material.
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Plate 1 Darioconus cathyae n. sp.
1104.1 mm Manus Island, PNG Holotype MNHN IM-2000-34743 6 70.9 mm Coron, Palawan, Philippines Coll. EM Paratype 5

ex Coll. FP 7 115.1 mm Zunes, Bougainville Island, PNG Coll. FP
2 77.1 mm Kwajalein SMINS 710091167 Coll. BdM Paratype 1 Paratype 6
3 124.7 mm Samar, Philippines 25 m Coll. EM Paratype 2 8 107.7 mm Kavieng, PNG Coll. FP Paratype 7
4 105.9 mm Samar, Philippines Coll. EM Paratype 3 9 111.8 mm Ontang Java Atoll, Solomon Islands Coll. DP
5 77.2 mm Coll. EM Paratype 4 Paratype 8
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Plate 2 Darioconus cathyae n. sp.

1122.8 mm Samar, Philippines Coll. PC Paratype 9 6 113.5 mm Guam 20 m Coll. FS Paratype 14

2 85.5 mm Luminao Reef, Guam Coll. T) Paratype 10 7 93.2 mm Guam Coll. BA Paratype 15

3 103.6 mm Vanuatu Coll. TJ Paratype 11 8 103.5 mm Luminao Reef, Guam Coll. SN Paratype 16
4 81.7 mm Falealupo, W. Samoa Coll. FL Paratype 12 9 105.7 mm Faagalu Bay, Tutuila, Samoa Coll. EG 12391
5134.9 mm Aliguay, Philippines Priv. Coll. (ex Coll. PQ) Paratype 17

Paratype 13

40 ¢ XENOPHORA TAXONOMY 27 - JAN 2020



E. MONNIER, L. LIMPALAER & F. PRUGNAUD - Two new species from the D. aulicus/auratinus complex

Plate 3 Darioconus cathyae n. sp.

1 82.6 mm Ajelleran Islet, Miti Island, Marshall Islands
Coll. EG 14146 Paratype 18

2 83.0 mm Ajelleran Islet, MitiIsland, Marshall Islands
Coll. EG 14146 Paratype 19

3 110.5 mm Kirenkan Islet, Miti Island, Marshall Islands
Coll. EG 14147 Paratype 20

4 94.4 mm Vanuatu Coll. GH Paratype 21
5125.0 mm Samar, Philippines Coll. LL Paratype 22

Darioconus aff. auratinus
6 102.9 mm French Polynesia Coll. EM
7 104.2 mm Papeari, Tahiti, French Polynesia Coll. FP
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Plate 4 Darioconus auratinus

1 82.0 mm Fakarava, Tuamotu, French Polynesia 5 86.7 mm Rangiroa, Tuamotu, French Polynesia Coll. EM
Holotype MHNG 982-118 6 83.9 mm Tuamotu, French Polynesia Coll. EM
2 84.6 mm Coll. BdM Paratype 1 SMNS ZI 91167 7 64.8 mm Fakarava, Tuamotu, French Polynesia Coll. EM
3 83.0 mm Fakarava, Tuamotu, French Polynesia Coll. BdM 8 55.2 mm Fakarava, Tuamotu, French Polynesia
MHNG 10-12 m Coll. EM
4 100.6 mm Tuamotu, French Polynesia Coll. EM 9 43.9 mm Tuamotu, French Polynesia Coll. EM
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Plate 5 Darioconus auratinus

1 70.1 mm Tuamotu, French Polynesia Coll. FP 6 101.1 mm Tuamotu, French Polynesia Coll. PQ

2 63.8 mm Tuamotu, French Polynesia Coll. FP 7 102.5 mm Takapoto, Tuamotu, French Polynesia Coll. GR
3 65.6 mm Ahe, Tuamotu, French Polynesia Coll. FP 8 107.2 mm French Polynesia Coll. LL

4 94.0 mm Ahe, Tuamotu, French Polynesia Coll. FP 9 98.1 mm Tahiti, French Polynesia Coll. AIM

5 80.2 mm Anaa, Tuamotu, French Polynesia Coll. CR 10 101.6 mm Tuamotu ex. Coll. BG

11 60.0 mm Rangiroa, Tuamotu, French Polynesia Coll. PK
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Plate 6 Darioconus aulicus

1149.5 mm Philippines Coll. EM

2 122.1 mm South China Sea Coll. FP

3 118.1 mm Philippines Coll. EM

4 109.5 mm Philippines Coll. EM

5 118.8 mm Philippines Coll. EM

6 134.4 mm Dzamandzar, Nosy Be, Madagascar Coll. EM
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7 129.4 mm Andavadoaka, Madagascar Coll. EM

8 141.0 mm New Caledonia Coll. EM

9 121.8 mm Solomon Islands Coll. FP
10 103.8 mm Phuket, Thailand 10-15 m Coll.EM
11 99.7 mm Phuket, Thailand 10-15 m Coll.EM
12 108.1 mm Philippines Coll. CR



E. MONNIER, L. LIMPALAER & F. PRUGNAUD - Two new species from the D. aulicus/auratinus complex

Plate 7 Darioconus aulicus

1 94.6 mm Faaa, Tahiti Coll. FP

2 74.4 mm Australia Coll. FP

3126.6 mm Sri Lanka Coll. FP

4 82.1 mm Aratika, Tuamotu 10-15 m Coll. EM
5 83.8 mm Rabaul, PNG Coll. EM

Darioconus aff. aulicus
6 74.5 mm Sambusi, Merka, Somalia Coll. EM
7 90.5 mm Somalia Coll. EM
8 109.9 mm Somalia 55 m Coll. EM
9 70.0 mm Pozzo, Merka, Somalia 4-5 m Coll. LL
10 79.6 mm Quissimanjul Bay, Mozambique Coll. EM
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Plate 8 Darioconus michelcharlesi n. sp.

1 49.4 mm Toliara, Madagascar 15-20 m Holotype MNHN ex Coll. EM 6 62.5 mm Toliara, Madagascar Coll. EM Paratype 5
2 48.0 mm Toliara, Madagascar Coll. EM Paratype 1 7 58.5 mm Toliara, Madagascar Coll. EM Paratype 6
3 63.6 mm Andavadoaka, Madagascar Coll. EM Paratype 2 8 64.4 mm Toliara, Madagascar Coll. EM Paratype 7
4 55.3 mm Salary, Madagascar Coll. EM Paratype 3 9 57.6 mm Toliara, Madagascar Coll. EM Paratype 8
5 53.0 mm Salary, Madagascar Coll. EM Paratype 4 10 60.6 mm Toliara, Madagascar Coll. EM Paratype 9
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Plate 9 Darioconus michelcharlesi n. sp.

coONO UL B WN B

64.8 mm Toliara, Madagascar Coll.
81.9 mm Toliara, Madagascar Coll.
68.7 mm Toliara, Madagascar Coll.
64.6 mm Toliara, Madagascar Coll.
59.5 mm Toliara, Madagascar Coll.
43.9 mm Toliara, Madagascar Coll.
58.3 mm Toliara, Madagascar Coll.
49.4 mm Toliara, Madagascar Coll.

EM Paratype 10
EM Paratype 11
EM Paratype 12
EM Paratype 13
LL Paratype 14
LL Paratype 15
FP Paratype 16
FP Paratype 17

72.6 mm Toliara, Madagascar Coll. FP Paratype 18
56.0 mm Toliara, Madagascar Coll. FP Paratype 19
45.4 mm Toliara, Madagascar Coll. FP Paratype 20
52.4 mm Toliara, Madagascar Coll. CR Paratype 21
58.6 mm Toliara, Madagascar Coll. T Paratype 22
63.2 mm Toliara, Madagascar 10-15 m Coll. JKT 4698
Paratype 23

64.0 mm Toliara, Madagascar Coll. JPL Paratype 24
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Plate 10 Darioconus gracianus
1 43.4 mm Toliara, Madagascar 15-20 m Holotype MHNG 968-112 7 45.1 mm Toliara, Madagascar Coll. EM

Coll. BdM

48.4 mm Toliara, Madagascar Coll. DM Paratype 1
60.4 mm Toliara, Madagascar Coll. DM Paratype 3
35.0 mm Toliara, Madagascar Coll. EM

36.5 mm Toliara, Madagascar Coll. EM

53.5 mm Toliara, Madagascar Coll. EM

oo WN
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8 45.5 mm Toliara-Salary, Madagascar Coll. EM
9 38.8 mm Toliara, Madagascar Coll. EM
10 41.6 mm Toliara, Madagascar Coll. EM
11 41.0 mm Toliara-Salary, Madagascar Coll. EM
12 31.7 mm Toliara, Madagascar Coll. LL
13 44.9 mm Toliara, Madagascar Coll. FP
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Plate 11 Darioconus auricomus

56.5 mm Sulu Sea, Philippines Holotype MHNG
41.7 mm Philippines Coll. EM

41.2 mm Madagascar Coll. EM

51.7 mm Maldives Islands 12 m Coll. EM

43.7 mm Philippines Coll. EM

35.4 mm Nacala, Mozambique Coll. EM

58.2 mm Tawi Tawi, Philippines 20-35 m Coll. EM
39.9 mm Toliara, Madagascar 10-12 m Coll. EM
34.2 mm Poindimié, New Caledonia 20 m Coll. EM

OCoONOOULDEWNPE

10
11
12
13
14
15
16
17
18

39.6 mm Toliara, Madagascar Coll. FP

65.1 mm Phuket, Thailand Coll. BdM SMNS
43.8 mm Mozambique Coll. EM

42.9 mm Anakao, Madagascar Coll. FP
42.6 mm Vanuatu Coll. CR

39.9 mm Madagascar Coll. CR

51.4 mm La Réunion Coll. CR

31.6 mm Tefarerii, Huahine Coll. JPV

32.9 mm Toliara, Madagascar Priv. Coll.
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