AENCOHRICrer

Supplément a Xenophora, Bulletin de I’Association Francaise de Conchyliologie

-l

-

Description d’une nouvelle epséce de Muricopsis des lles Galapagos
B. GARRIGUES

A review of the Genus Euthria from the Cape Verde Archipelago
K. FRAUSSEN & F. SWINNEN

New insights into Conus jourdani, an endemic species from Saint Helena Island
M. TENORIO, F. LORENZ & M. DOMINGUEZ

Note taxonomique sur des Carditidae (Bivalvia : Carditoida) du Maastrichtien et du Danien du bassin de Paris

introduits par Alcide d’Orbigny en 1850
J-M. PACAUD & D. MERLE

1 1 D.L. avril 2016 CPPAP 0118 G 82662
numéero 1.S.S.N. 2271-0906

avril 2016



Association Francaise de Conchyliologie

www. xenophora.org
2 square La Fontaine

75016 Paris

Président

Eric Monnier, E E

e-mail: ericm2007 @hotmail.fr
194 Rue du Chateau des Rentiers - 75013 PARIS

.
Vice-Président E

Alain Robin

e-mail: alrob38@orange.fr

3 rue de la Croix au Beau - 78320 Le Mesnil St Denis

XENOPHORA TAXONOMY is a supplement to XENOPHORA, the quarterly bulletin published by AFC. It
is shipped to all AFC members with the regular publication.

Guidelines

AFC and its magazine Xenophora Taxonomy accept to publish taxonomic works including
descriptions of new species and revisions of supraspecific groups of mollusks. The manuscripts
must be in accordance with the rules and recommendations of the ICZN (International Code of
Zoological Nomenclature). The manuscripts will be submitted to a board of referees before publi-
cation. Decisions to publish or not will follow careful refereeing and this committee may suggest
changes to the author.

These descriptions will be sent to the Editor of Xenophora (redaction@xenophora.org)
in english (with an abstract or introduction in French). The illustrations must be provided in high
definition, on CD or other digital media. Colour pictures are preferred. Captions of the figures
and plates must be provided with the references to the pictures. Texts shall be provided in *.doc,
* txt or *.rtf format, while the photos must be in jpg format with 300 dpi resolution. The pictures
submitted can be used by A FC-Xenophora for any of its publication, magazine or its web-site.

Publication is free of charge for the authors. The Senior author will receive five print copies
of the paper, the juniors three copies.

Copyright © Association Francaise de Conchyliologie
Reproduction in whole or part without written permission is prohibited.

Impression : Alliance ArtGraphic - @ 01 34 61 05 44
1 et 3 Avenue Pavlov p15 - 78190 Trappes

2 ¢ XENOPHORA TAXONOMY 11 - APR 2016



Description d’une nouvelle espéce de Muricopsis (Gastropoda: Muricidae:

Muricopsinae) des Tles Galapagos.

Bernard GARRIGUES
67 Route de Saint Paul, Lalande 82400 Goudourville (France)
bernardgarrigues@yahoo.fr

RESUME: Une nouvelle espéce de Muricidae des Galapagos,
Equateur, du genre Muricopsis est décrite et comparée aux
especes proches Muricopsis zeteki Hertlein & Strong, 1951 et
Muricopsis westonensis Myers & D'Attilio, 1990. Muricopsis
zeteki est répandu tout le long de la cote Pacifique tropicale,
depuis le Golfe de Californie jusqu’a Guayaquil, Equateur
(Keen, 1971) et aussi aux Galapagos. Il est collecté de la zone
intertidale jusqu’a 12 m. Muricopsis westonensis n’est connu
que de la localité-type : les lles Cocos, Costa Ricade 12 a 27 m.
Muricopsis taupini n. sp. ne se rencontre que sur I'lle Albany,
Galapagos, Equateur entre 5 et 15 m.

MOTS CLES: Mollusca, Gastropoda, Muricidae, Muricopsinae
Galapagos, nouvelle espece.

INTRODUCTION : En étudiant les types de sculpture chez les
Muricidae des lignées Muricopsis/Murexsul, Merle & Houart
(2003) ont isolé un groupe d’espéeces de la région tropicale de
I'Est Pacifique. Ces especes apparentées a Muricopsis zeteki
Hertlein & Strong, 1951 ont en commun le méme pattern
sculptural. Ce pattern résulte du ralentissement de la croissance
de P2 qui s'atrophie et s’absorbe dans la base de I'épine de
P1. En fin de croissance, P2 est atrophié, P1, P3, P4 et P5 bien
exprimés, P6 atrophié, avec une décroissance réguliere de P1
a P6, ADP développé et MP atrophié. En 2003 Merle & Houart
désignaient trois especes comme faisant partie du groupe
« zeteki pattern » : Muricopsis zeteki ; M. pauxilla (Adams,
1854), rencontré du Sud du Golfe de Californie a 'Amérique
centrale et M. galbensis (Jung, 1969), espéce fossile du
Pliocene, Trinidad. Actuellement trois espéces apparentées
peuvent étre ajoutées a ce groupe : M. westonensis Myers &
D’Attilio, 1990 (lles Cocos, Costa Rica ; M. mcleani Wiedrick,
2009 (du Golfe de Californie aux lles Galapagos) et M. tulensis
Radwin & D’Attilio, 1976 (Baja California, Mexique). Une
nouvelle espéce appartenant au groupe « zeteki pattern »
provenant des lles Galapagos est décrite ici.

ABREVIATIONS

La méthode descriptive a été utilisée par Merle (1999, 2001,
2005) et Merle et al. (2011) pour la description de la sculpture et
des denticules internes de la levre externe de divers muricidés.
La terminologie utilisée est donnée ci-dessous.

Terminologie

P: cordon primaire (cordon apparaissant en premier);
IP: cordon primaire infrasutural;

P1: cordon d’épaulement;

P2-P6: cordons primaires de la partie convexe du tour de la

téléoconque;
ADP:  cordon primaire adapical du canal;
MP: cordon primaire median du canal siphonal;
ABP:  cordon primaire abapical du canal siphonal;
EAB1: cordon primaire de I'extrémité du canal siphonal;

s: cordon secondaire (cordon apparaissant en deuxiéme);

adis:  cordon secondaire adapical de la rampe infrasuturale;

abis:  cordon secondaire abapical de la rampe infrasuturale;

s1-s6: cordons secondaires de la partie convexe du tour de
la téléoconque;

ads: cordons secondaires adapicaux du canal siphonal;

ms: cordon secondaire median du canal siphonal ;

abs: cordons secondaires abapicaux du canal siphonal;

t: cordons tertiaires (cordons apparaissant en troisieme);

ID: denticule infrasutural de 'ouverture;

D1-D6: denticules internes du labre.

Autres abréviations et conservation des spécimens

H: Longueur

D: Largeur

USNM : National Museum of Natural History, Smithsonian
Institution, Washington DC, USA

MNHN: Muséum national d’Histoire naturelle
(secteur mollusques récents ), Paris, France

BG: collection Bernard Garrigues (Castelmoron, France)
CT: collection Christian Taupin (Jouy en Josas, France)
JP: collection Jacques Pelorce (Le Grau du Roi, France)
SYSTEMATIQUE:

Famille Muricidae Rafinesque, 1815
Sous famille Muricopsinae Radwin & D’Attilio, 1971

Genre Muricopsis Bucquoy & Dautzenberg, 1882
Espece-type — Murex blainvillei Payraudeau, 1826 par
description originale (= Murex cristatus Brocchi, 1814).
Miocene moyen: Paratethys. Fin du Miocene au Pliocene:
Mer, Méditerranée. Actuel: Mer Méditerranée, Est Atlantique
(Portugal et lles Canaries). Fossile: voir Landau et al. (2007).

Muricopsis taupini n. sp.
(Figs 1, 3 A-H)

MATERIEL TYPE- Holotype (MNHN IM-2000-31680), lle Albany,
un paratype (MNHN IM-2000-31681) méme localité, un
paratype (BG) méme localité.

LOCALITE TYPE — ile Albany, au large de I'lle Santiago (San
Salvador), Galapagos, sur des rochers a 5-15 m.
DISTRIBUTION — fle Albany, Punta Carrion, entre les iles Santa
Cruz et Baltra, Galapagos, par 5- 15 m.

AUTRE MATERIEL EXAMINE: au total 8 spécimens de la méme
localité et provenant d’anciennes récoltes.

ETYMOLOGIE — En I’honneur de Bernard et Jean-Loup Taupin

DESCRIPTION DE L'HOLOTYPE — Protoconque inconnue.
Téléoconque biconique de 5 tours, H: 19,9 mm, D: 12, 6 mm.
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Fig. 1—Morphologie des cordons spiraux et des denticules chez
Muricopsis taupini n. sp.

Spire pointue. Dernier tour de 62 % de la longueur totale de la
téléoconque. Angle apical de 50°. Sculpture spirale constituée
de cordons primaires saillants. Premier tour érodé. Second
tours, apparition de P1, P2 et P3. P2 atrophié et absorbé a
la base du nodule de P1. Troisieme et quatrieme tour : IP,
P1 et P3. Dernier tour : IP sur la rampe infrasuturale ; sur la
partie convexe du tour : P1, P3, P4 et P5 bien développés et
décroissants de P1 a P5; P6 atrophié. Sur le canal siphonal : ADP,
puis MP atrophié. Sculpture axiale : huit varices bien exprimées
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Fig. 2 — Localisation de I'lle Albany auxGalapagos
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du premier au troisieme tour, sept varices du quatrieme au
dernier tour. Ouverture ovale. Lévre columellaire adhérente
dans sa partie adapicale, rebord |égérement érigé dans sa partie
abapicale avec deux nodules columellaires. Levre columellaire
prolongée presque jusqu’a I'extrémité du canal siphonal. Lévre
externe évasée et garnie de denticules en ID, D2, D3, D4 et
D5. Canal siphonal ouvert sur 22% de la longueur totale de
la téléoconque, légerement recourbé dorsalement. Espaces
intervaricaux lisses. Couleur de fond jaune, épines de cordons
noires. Apex rosé. Opercule a nucleus apical. Radula inconnue.

COMPARAISON (voir aussi la tableau 1) — Muricopsis taupini
n. sp. est comparé a M. zeteki Hertlein & Strong, 1951 (Figs)
dont l'aire de répartition s’étend dans toute la région tropicale
Pacifique Est du Golfe de Californie a I'Equateur et aussi aux lles
Galapagos. Il est également comparé a Muricopsis westonensis
Myers & D'Attilio, 1990, espece endémique des Iles Cocos.

Muricopsis zeteki se distingue de Muricopsis taupinin. sp. par
les caractéres suivants: teleoconque de 7-8 tours; épines de
cordons primaires trés pointues surtout développée en P1;;
microsculpture spirale finement striée; couleur brun-chocolat ;
zones blanches entre les varices et bandes spirales blanches
en P1, P3, P4 et P5. Le canal siphonal de M. taupini n. sp.est
plus court et la partie abapicale de la Ieévre externe plus évasée.
Muricopsis westonensis se différencie de M. taupini n. sp. par
une protoconque multispirale caractéristique de 3 1/4 tours,
des denticules columellaires développés et une lévre externe
plus épaisse. Chez Muricopsis westonensis les épines de
cordons présentes chez M. taupini n. sp. sont remplacées par
des nodules émoussés. De plus la couleur ocre-blanche avec
des nodules marron clair de M. westonensis différe du jaune
et noir M. taupinin. sp.

M. zeteki M. taupini M. westonensis

Nbs de tours | Paucispirale, Probable- Multispirale,

de la proto- 11/4 ment 31/4

conque paucispirale

(érodée)

Nbr. de tours | 7 5 5

de la téléo-

conque

Nbr. de vari- | 7-8 7 8

ces par tour

Angle apical | 49° 50° 55°

Ouverture Ovale, 5 den- Ovale, 5 den- | Ovale, 5 den-
ticules sur la ticules sur la | ticules surla
levre externe, | lévre externe, | lévre externe, 2
2 denticules 2 denticules | forts denticules
allongéssurla | faiblement | surla columelle
columelle apparents sur

la columelle

Taille adulte 15328 mm 16a22.8mm| 13,4321 mm

Couleur de la | Brun-chocolat, | Brun-jaune, Ocre-blanc,

coquille zones blanches | nodules nodules marron
entre les vari- noirs, apex clair, ouverture
ces, ouverture | rosé blanche
blanc bleuté

Table 1 — Tableau comparatif montrant les caractéres
morphologiques de M. zeteki Hertlein & Strong, 1951, M.
taupini n. sp. et M. westonensis Myers & D'Attilio, 1990.
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Fig. 2
Fig. 3—A, B, vue ventrale et dorsale, holotype, MNHN-1IM-2000-31680, lle Albany, au large de I'lle Santiago, Galapagos, a 15-20 m, H : 19,9
mm; C, D, vue ventrale et dorsale, opercule de I’holotype; E, vue ventrale, paratype MNHN-IM-2000-31681, H : 17,3 mm; F, vue dorsale,
paratype, H : 19 mm, BG; G, H, vue ventrale et dorsale, de M. taupini n. sp., H : 22,8 mm, CT coll.; |, J, vue ventrale et protoconque de M.
zeteki, lle Boyerana , lles Perlas, Panama, juvénile, a 2 m, H: 5,7 mm, JP; K, L, vue ventrale et dorsale,de deux des trois syntypes de Murex
dubius SOWERBY, 1834, (NHM 1964459) de la collection CUMING, Panama, H: 27 et 28 mm, photo A. SALVADOR (NHM); M, N vue ventrale et
dorsale, de M. zeteki, Ile Gobernadora , Santa Catalina, Panama Ouest, sous des rochers a marée basse, L: 25,6 mm, BG; O, vue ventrale de
M. zeteki, Galapagos, H: 15 mm, photo A. BONNARD; L, M,.; P, Q, vue ventrale et dorsale, holotype of M. westonensis Myers & D’Attilio, 1990.
(USNM 860014), H: 13,4 mm, photo H. STRONG (USNM); R, S, vue ventrale et dorsale,of M. westonensis, lles Cocos, Costa Rica, en plongée a

27 m deep, L: 13,2 mm, BG. Echelle : 1 mm.
XENOPHORA TAXONOMY 11 - APR 2016 @ 5
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(Gastropoda: Muricidae: Muricopsinae). Comptes Rendus
Palevol 2 (6-7): 547-556.

MERLE D., GARRIGUES B. & POINTIER J.P., 2011. Fossil and Recent
Muricidae of the World. Part Muricinae. Conchbooks,
Hackenheim. 648 pp.

MYERS B.W. & D’ATTILIO A., 1990. Three New Muricacean
Species from Cocos Island, Costa Rica (Muricidae and
Coralliophilidae). Venus 49 (4): 281-292.

RADWYN, G.E. & D'ATTILIO, A., 1976. Murex Shells of the World:
an illustrated guide to the Muricidae. Standford University
Press, Standford, 284 pp.

Fig. 4 — Répartition des espéces de Muricopsis cités
@ Muricopsis taupini
@ Muricopsis westonensis

Muricopsis zeteki

VARIATIONS INTRASPECIFIQUES — La taille de Muricopsis taupini
n. sp. est comprise entre 16 and 22,8 mm. La morphologie des
8 spécimens examinés est homogéne, seulement la couleur de
fond est plus ou moins sombre variant du jaune au brun foncé.
Toutes les protoconques sont abimées mais chez certains
spécimens elles semblent probablement paucispirales sans que
I'ont puisse en apprécier le nombre de tours avec précision.
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Description of a new species of Muricopsis (Gastropoda: Muricidae:

Muricopsinae) from the Galapagos Islands.

Bernard GARRIGUES
67 Route de Saint Paul, Lalande 82400 Goudourville (France)
bernardgarrigues@yahoo.fr

ABSTRACT: A new species of Muricidae from Galapagos,
Ecuador, of the genus Muricopsis is described and compared
with the similar species Muricopsis zeteki Hertlein & Strong,
1951 (n.n. pro aculeatus WoOD, non PERRY, also dubius G.B.
SOWERBY Il non DILLWYN). and _Muricopsis westonensis Myers
& D’Attilio, 1990. Muricopsis zeteki is a widespread species
occurring throughout the eastern tropical Pacific from the
head of the Gulf of California to Guayaquil, Ecuador (Keen,
1971), but also Galapagos. It is known from the intertidal
area to 12 m deep. Muricopsis westonensis is only collected
from the type locality Cocos Isl., Costa Rica from 12 to 27 m
deep. Muricopsis taupinin. sp. is only known from Albany Isl.,
Galapagos, Ecuador from 5 to 15 m deep.

KEY WORDS: Mollusca, Gastropoda, Muricidae, Muricopsinae
Galapagos, new species.

INTRODUCTION : Merle & Houart (2003) have identified a
species group from the eastern part of the tropical Pacific
according to the sculpture type within the muricid Muricopsis/
Murexsul clade. These species close to Muricopsis zeteki
Hertlein & Strong, 1951, have the same sculptural pattern. This
pattern is the result of a decreasing of the P2 growth which
degenerate and merge with the base of the P1 spine. At the
end of this growth, P2 is atrophied, P1, P3, P4 and P5 are well
expressed, P6 is atrophied with a regular decreasing from P1
to P6. ADP is developed and MP atrophied. In 2003, Merle &
Houart considered three species in the « zeteki pattern group»:
Muricopsis zeteki Hertlein & Strong, 1951, M. pauxillus (Adams,
1854) from the southern part of the California Gulf to Central
America, and M. galbensis (Jung, 1969) a fossil species from
Pliocene, Trinidad. At the present time, three closed species
may be added to this group: M. westonensis Myers & D’Attilio,
1990 (Cocos Isl., Costa Rica), M. mcleani Wiedrick, 2009 (from
the Gulf of California to the Galapagos Islands) and M. tulensis
Radwin & D’Attilio, 1976 (southern Baja California, Mexico).
A new species belonging to the « zeteki pattern group » is
described in this paper.

ABBREVIATIONS :

The descriptive methodology used here follows that of Merle
(1999, 2001, 2005) and Merle et al. (2011) and the text
conventions used to describe the spiral sculpture and the
internal denticles of the outer lip are given below.

Text conventions of the spiral sculpture and the internal
denticles of the outer lip

P: primary cord (cord appearing in first order)

IP: infrasutural primary cord

P1: shoulder cord

P2-P6: primary cords of the convex part of the teleoconch
whorl

ADP: adapical siphonal primary cord

MP:  median siphonal primary cord
ABP: abapical siphonal primary cord
EAB1: extreme abapical siphonal primary cord

s: secondary cord (cord appearing in second order)

adis:  adapical infrasutural secondary cord

abis:  abapical infrasutural secondary cord

s1-s6: secondary cords of the convex part of the teleoconch
whorl

ads:  adapical siphonal secondary cord

ms: median siphonal secondary cord

abs:  abapical siphonal secondary cord

t: tertiary cord (cord appearing in third order)

ID: infrasutural apertural denticle

D1-D6: abapical apertural denticles

Other abbreviations
H: Height
D: Diameter

Repository

USNM : National Museum of Natural History, Smithsonian
Institution, Washington DC, USA

MNHN : Muséum national d’Histoire naturelle (sector: Recent
molluscs), Paris, France

BG: Bernard Garrigues collection (Castelmoron, France)
CT:  Christian Taupin collection (Jouy en Josas, France)
JP: Jacques Pelorce collection (Le Grau du Roi, France)
SYSTEMATICS:

Family Muricidae Rafinesque, 1815
Subfamily Muricopsinae Radwin & D’Attilio, 1971
Genus Muricopsis Bucquoy & Dautzenberg, 1882

Type species — Murex blainvillei Payraudeau, 1826 by original
designation (= Murex cristatus Brocchi, 1814). Middle Miocene:
Paratethys. Late Miocene to Pliocene: Mediterranean Sea.
Recent: Mediterranean Sea, Eastern Atlantic (Portugal and the
Canaries). Fossil range from Landau et al. (2007).

Muricopsis taupini n. sp.
(Figs 1, 2A-H)

TYPE MATERIAL — Holotype (MNHN IM-2000-31680), Albany
Isl., one paratype (MNHN IM-2000-31681) same locality, one
paratype (BG) same locality.

TYPE LOCALITY — Albany Isl., off Santiago Isl., Galapagos, on
rocks at 5-15 m deep.

DISTRIBUTION — only from the type locality.

OTHER MATERIEL: in total 8 specimens, from the same locality,
old collection.

XENOPHORA TAXONOMY 11 - APR 2016 ® 7
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Fig. 1 — Morphology of the spiral cords and of denticles in
Muricopsis taupini n. sp.

ETYMOLOGY —in honour of Bernard and Jean-Loup Taupin.

DESCRIPTION OF HOLOTYPE — Protoconch unknown.
Teleoconch biconic, H 19.9 mm, D 12.6 mm. Five teleconch
whorls. Spire acute. Last whorl of 62 % of the total length of
teleoconch. Apical angle of 50°. Spiral sculpture consisting
in marked primary cords. First whorl eroded. Second whorl
appearance of P1, P2 and P3. Third whorl P2 atrophied and
absorbed at the base of the P1 nodule. Fourth whorl IP, P1 and
P3. Last whorl: IP on the infrasutural ramp; on the convex part
of the whorl: P1, P3, P4, P5 well developed and decrease from
P1to P5; P6 atrophied; siphonal canal, ADP developed, and MP
atrophied. Axial sculpture: eight strong varices from the first
whorl to the third whorl, seven varices on the fourth whorl and
the last whorl. Thick primary cords spines in P1, P3, P4, P5 and
ADP. Aperture ovate. Columellar lip adherent adapicaly, rim
slightly erected abapicaly with two columellar folds. Collumellar
lip extends nearly to the extremity of the siphonal canal. Outer
lip flared with denticles ID, D2, D3, D4 and D5. Siphonal canal
open, on 22 % of the total length of teleoconch, slightly dorsally
recurved. Smooth intervarical spaces. Shell yellow, black cord
spines. Apex pinkish. Aperture white. Operculum with apical
nucleus. Radula unknown.

COMPARISON (see also table 1) — Muricopsis taupini n. sp. is
compared with M. zeteki Hertlein & Strong, 1951 (Figs 2I-0)
occurring throughout the eastern tropical Pacific from the Gulf
of California to Ecuador and to Muricopsis westonensis Myers
& D’Attilio, 1990, (Figs2P-S), endemic from Cocos Isl.

Muricopsis zeteki is distinguishable by the following characters:
teleoconch of 7-8 whorls; very acute primary cords spines
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mainly developed in P1; microsculpture finely spiraly striate;
chocolate brown colour, white zones between the varices and
white spiral strips in P1, P3, P4 and P5. The siphonal canal of
M. taupini n. sp.is shorter and the abapical part of the outer
lip more flared and rounded.

Muricopsis westonensis differ from M. taupini n. sp. by a
particular multispiral protoconch of 3 1/4 whorls, strong
denticles on the columellar lip and a thicker outer lip. M.
westonensis also distinguish from M. taupini by blunt nodes
rather than cords spines at intersection of primary cords and
axial varices. Moreover the fleshy white colour with tan nodes
of M. westonensis differ from the yellow and black M. taupini
n. sp.

INTRASPECIFIC VARIATIONS — The size of Muricopsis taupini
n. sp. is included between 16 and 22.8 mm. Among the eight
specimens examined the morphology is homogeneous, only the
background colour is more or less pronounced. All protoconchs
are damaged, but in some specimens they suggest to be
paucispiral.

M. zeteki M. taupini M. westonensis

Nbr of proto- | Paucispiral, Probably Multispiral,

conch whorls | 11/4 paucispiral 31/4

Nbr. of teleo- | 7 5 5

conch whorls

Nbr. of 7-8 7 8

varices per

whorl

Apical angle | 49° 50° 55°

Aperture Ovate, five Ovate, five | Ovate, five
denticles on denticles on | denticles on
the outer lip, the outer | the outer lip,
two elongate lip, two den- | two strong
denticles on ticles, weakly | denticles on

the columella apparent, on | the columella

the columella

Adult size 15 to 28 mm 16t022.8mm | 13,4 to 21 mm
Shell colour Chocolate Yellow, nodes | Fleshy white,
brown, white black, pinkish | nodes pale tan,
areas between | apex aperture white
the varices,
bluish white
aperture

Table 1 — Comparative table of the morphological characters
of M. zeteki Hertlein & Strong, 1951, M. taupinin. sp.and M.
westonensis Myers & D’Attilio, 1990.
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Abstract: All known Euthria species from the Cape Verde Is-
lands are reviewed. Special attention is given to comparative
characteristics for a better understanding of the systematics
within the group. The spiral sculpture on the upper spire whorls
and the shape of the subsutural slope in combination with
protoconch morphology serve to distinguish species, while the
spiral sculpture on the last whorls may vary considerably in a
few species. We give the characteristic spiral sculpture of all
species, discussing the variablity when such is observed, with
special attention to the spiral sculpture of a number of species
that became published without such details in the original de-
scription. Differences or similarities in pattern were the source
of confusion in earlier studies; some aspects of the pattern
are specific while other aspects may perform a high degree
of variability that result in a wide phenotypical overlap. As a
result we place two names in synonymy: E. josepedroi Rolan &
Monteiro, 2007 is found to be conspecific with E. vandae Rolan
& Monteiro, 2007 while E. ceciliae Fraussen & Rolan, 2003 is
conspecific with E. marianae Rolan, Monteiro & Fraussen, 2003.

Résumé: Toutes les espéces connues d’Euthria des iles du
Cap Vert sont révisées. Un soin particulier est apporté aux
caractéristiques comparatives pour mieux comprendre la sys-
tématique du groupe. La sculpture spirale des derniers tours
de la spire ainsi que le profil de la pente sub-suturale combinés
avec la protoconque permettent la séparation des especes,
alors que la sculpture en spirale des derniers tours peut varier
considérablement d’une espéece a l'autre. Nous détaillons les
caractéristiques de la sculpture spirale de toutes les especes,
montrons la variabilité quand elle existe, en portant une atten-
tion particuliere a cette sculpture dans un certain nombre de
cas qui ont été publiés sans la mentionner dans la description
originale. Les différences ou similitudes de dessin ont été a
I'origine de nombreuses confusions dans des travaux antérieurs;
quelques aspects de la décoration sont spécifiques tandis que
d’autres aspects ont une grande variabilité donnant un large
recouvrement phénotypique. En conséquence, nous mettons
deux noms en synonymie : E. josepedroi Rolan & Monteiro,
2007 est considéré comme conspécifique avec E. vandae Rolan
& Monteiro, 2007 alors que E. ceciliae Fraussen & Rolan, 2003
est mis en synonymie avec E. marianae Rolan, Monteiro &
Fraussen, 2003

Keywords: MOLLUSCA - GASTROPODA - BUCCINIDAE - Euthria
— Atlantic Ocean — Cape Verde Archipelago.

Introduction: The restless Atlantic Ocean, lashing the islands of
the Cape Verde Archipelago, harbours a unique molluscan fau-
na. Hiding a rich diversity, with a high degree of endemism, they
have attracted the attention of collectors and scientists, even
more in recent years. Consequently, the number of recorded
species has grown, most of them formerly unknown and new

to science. The genus Euthria Gray, 1850 is represented by an
important radiation, all its species endemic to the archipelago.
The number of described Euthria species was growing from 2
in the year 1906, over 6 (4 additional species in the eighties),
up to 24 (18 additional species from 2003 to 2012) hereby
largely surpassing the amount of Euthria (and Siphonofusus)
species in the entire Indo-West Pacific (16 species known) and
the amount of Buccinulum species known from the radiation
around New Zealand and Australia (11 species known). A first
overview of the genus (Rolan, 1987) comprises 8 species of
which E. cornea from the Mediterranean and 6 from the Cape
Verde Islands (in addition one “sp.”). A second overview of the
genus (Fraussen, 1999) comprises the very same Atlantic spe-
cies but with in addition the 6 (at that time known) Indo-West
Pacific species, while for E. cornea not less than 62 synonyms
are listed. Suddenly the number of species increased amazingly
at the Cape Verde Islands and an overview in the table given
by Rolan et al. (2003: 126, table 1) shows already 10 species.
Within a couple of years, Monteiro et al. (2005: 97) listed 17
species known. This latest overview dates back to 2005 and
since then more species became described but no updated
overview was published. Quite a number of those species look
more or lesser similar, especially in pattern, and in combination
with a moderately high variability this results in determination
problems and incorrect naming. This problem is worsened by
the moderately large number of papers (12) in 5 different maga-
zines that does not facilate a comperative study. A number of
species, moreover, became described without details about the
spiral sculpture, causing a wrong interpretation of the species
in question. New material collected at new fishing grounds is
therefore difficult to assign to a species, resulting in the igno-
rance of possible unknown species and, at the same time, the
potential danger of the description of synonyms. During the
last couple of years it became obvious that we are in need of a
revision. With the present study we therefore want to fill this
gap in literature, producing a comperative study by compiling
all published knowledge in a single paper while focussing on
variability and important morphological details.

Abbreviations:

FS: collection Frank Swinnen, Belgium

KF: collection Koen Fraussen, Belgium

MNCN: Museo Nacional de Ciencas Naturales,
Colecciones, Spain

MNHN: Muséum national d’Histoire naturelle, France
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SYSTEMATICS

BUCCINIDAE Rafinesque, 1815

Subfamily Pisaniinae Gray, 1857

Genus Euthria M. E. Gray, 1850

Type species by original designation: “Fusus lignarius Chiaje”
(this is Fusus lignarius Lamarck, 1816, a junior synonym of Mu-
rex corneus Linnaeus, 1758) from the Mediterranean, Recent.

A discussion of the genus including the Indo-West Pacific spe-
cies is beyond the scope of this paper. The use of the name
Euthria as a genus, the difficulties for including Siphonofusus
Kuroda & Habe, 1952 but excluding Buccinulum Swainson,
1837 and the variability of the radula are not relevant for the
situation in the Cape Verde Islands were all species seems be-
long to the same radiation. We herefore refer to Shuto (1978:
358-361), Beets (1986: 92-93), Fraussen (1999: 73), Fraussen
& Hadorn (1999: 120-121) and Roldn, Monteiro & Fraussen
(2003: 125-126).

We keep all species from the Cape Verde Islands in the same
genus Euthria, without splitting the shallow water calderoni
group (littoral to 8 m, see Figs 97-116) and the purple-mouthed
group (shallow to moderately deep water, see Figs 1-16) from
the deep water group. However those groups are easy to
distinguish at first sight, we found no consistent differences
in protoconch morphology and in structure of the spiral cords
on the upper spire whorls. The presence of a ‘strong’ spiral
sculpture on the shallow water calderoni group species, com-
pared to the presence of ‘weak’ (or absent) spiral sculpture
on the deep-water species, is not enough important without
other differences.

Comparison: Afer Conrad 1858 (type species: “Fusus afer (La-
marck)” by original designation = Murex afer Gmelin, 1791 (type
locality: “Habitat ad Senegal”)) has an almost identical radula
and looks quite similar in shape and pattern but differs in having
amuch larger, bulbous protoconch, a longer siphonal canal and
an outer lip that usually has more accentuated internal lirae.
This genus seems to be endemic to the West African coastline
without any record from the Cape Verde Archipelago.

Euthriostoma Marche-Marchard & Brebion, 1977 (type species:
Euthriostoma gliberti Marche-Marchard & Brebion, 1977, by
original designation) differs in having a small protoconch. The
shells are easily recognized by the large, heavy, white shells with
high spire. Until present no Euthriostoma species is recorded
offshore the Cape Verde Archipelago.

Buccinulum Deshayes, 1830 (type species: “Buccinum lineatus
Chemnitz” = Murex lineatus Gmelin, 1791, subsequent desig-
nation by Iredale (1921: 208) = Buccin linea Martyn, 1784 as
accepted by ICZN Opinion 479 (ICZN, 1957) forms an extensive
radiation off New Zealand and Australia comprising shells that
look much similar to Euthria but that differ in the shape of the
central radular tooth (a somewhat broader, less triangular base
with rounded margins). We have to keep in mind that, when
further study may conclude that the New Zealand Buccinulum
radiation is congeneric with Euthria and its radiation off the
Cape Verde Islands, then the name Buccinulum has priority
over Euthria. Radulae of Euthria and/or Buccinulum species are
figured and discussed in detail by Shuto (1978: fig. 2), Cooke
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(1917, fig. 1-2, 4-7) and Powell (1929: fig. 83-99). For radulae of
Euthria species from the Cape Verde Islands we refer to Rolan
(1987: 305, pl. 1, fig. 1-6, with also the radula of E. cornea for
comparison: fig. 7) and Rolan & Monteiro (2007: fig. 12, 23,
29, 37, 38-42).

The Cape Verde Archipelago.

The Cape Verde Archipelago are vulcanic islands that origi-
nated during the Miocene together with the Canaries. For an
account on the geological evolution of the Cape Verde Islands
and the chronology with the Canary Islands we refer to Patriat
& Labails (2006).

The northern chain of islands is commonly called the Barlovento
(or Windward) Group while the southern chain is called the
Sotavento (or Leeward) Group, see Text Fig. 1. This geographic
dividing, however, does not reflects the geomorphological situ-
ation. In reality, the landscape below the surface of the ocean
cuts the archipelago in 3 areas, see Text Fig. 2: the western part
of the Barlovento Group is separated from Sal and Boavista by a
deep (3000 m) and broad bathymetric gap east of Sdo Nicolau
while the western part of the Sotavento group is separated
from Santiago and Maio by a similar but shallower gap. Maio
and Boavista are connected by an extensive shallow flat (50
to 200 m deep) that locally rises to 14 m below sealevel (the
Jodo Vicente Valente Bank). Fishing activities like trawling and
lobster traps are mainly concentrated on those banks and on
the broad slopes around the northern islands, rather than on
the steep slopes of the souhern islands, see Text Fig. 4. Those
features are also reflected in the distribution of fish popula-
tions and their genetic similarities (Medina et al., 2007). For
an account on the geomorphological aspect of the Cape Verde
Islands we refer to Ramalho (2011).
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Text figs 1-4.

1. Geographic naming. A: Barlovento Group, B: Sotavento
Group.

2. Geomorphological. A. western Barlovento Group, B: Boavisto
Group with Jodo Vicente Valente Bank, C: western Sotavento
Group.

3. Seamounts. A: Nola Seamount, B: Senghor Seamount, C:
Boa Vista Seamount, D: Cabo Verde Seamount, E: Cadamosto
Seamount.

4. Deep-water areas surveyed by expeditions or fishermen.
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AR \ 3 Apart from the islands visible above the ocean, a number of
N \ . seamounts stay hidden under the surface, their summit reach-
ing up to 20 m under sealevel, see Text Fig. 3. The five largest
are Senghor Seamount (up to 93 m below surface, NE off Sal),
Boavista and Cabo Verde Seamounts (both SE off Boavista),
Maio Seamount (S off Maio), Cadamosto Seamount that is
vulcanic active (SW off Brava) and Nola Seamount (W off Santo
Antdo). We have not seen any Euthria specimen of wich we are
sure they came from those places with certainity. Knowledge
about the fauna and ecology of seamounts commonly suffer
from a lack of sampling (Kvile, 2011: 19)

The fauna and flora is tropical, with a dominant influence from
the West African continent (for example also via air, see Text
Fig. 5). The Cape Verde Islands are, in todays oceanographic
context, situated at a torsion point between the North Equato-
rial Current (the south-western margin of the Canary Current
System (Pefia-lzquierdo et al. 2012) flowing along the northern
part and the North Equatorial Counter-Current flowing along
the southern part of the archipelago. The Canary Current Sys-
tem is bringing rather cold water but enriched with nutrients
from upwellings along the African coast. The Counter Current is
bringing warmer water that is more favorable for pelagic fauna.
For an account on the currents we refer to Pefia-lzgierdo et al.
2012, for an account on the pelagic fauna see, among others,
Benchimol et al. 2009.

Text fig. 5. Dust from the Sahara over Cape Verde Islands.
Image taken by Jacques Descloitres, courtesy of NASA (http://  The history of Euthria species, with special attention to the

earthobservatory.nasa.gov/) Cape Verde Islands.
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Text fig. 6. The history of Euthria species. Bold solid line: the amount of valid species from the Cape Verde Islands.
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A. Since the very first species, Murex corneus from Mediter-
ranean, appeared in 1758 in Linnaeus’ Systema Naturae, the
group escaped attention until 1816.

B. In that year the second description of an Euthria by Lamarck
(Fusus lignarius) became at the same time the first synonym.
C. The first half of the 19e century was the start of an increas-
ing list of synonymes, all belonging to the single known species
Euthria cornea, those descriptions resulting mainly from faunal
studies (Risso 1826, Scacchi 1836, ...).

D. The proper genus Euthria became described by E. J. Gray
in 1839.

E. The second valid species became described by Angas, not ear-
lier than in 1873. Euthria aracanense, from Indonesia, is at the
same time the first species described within the genus Euthria
(and thus the oldest author without bracklets in this genus).
F. During the second half of the 19e century, the number of
synonyms increased steadily, largely due to the descriptions
of names in faunal studies (Monterosato, Carus, Locard, ...).
Not result in additional valid species, only two valid species
remain still.

G. It was not until 1889 that a thirth valid species (Euthria
ponsonbyi from South Africa) became added by Sowerby, and
until 1901 a fourth (Euthria queketti from Japan) by E. A. Smith.
These two species are the result of the new discoveries made
at new outposts or colonies. The large amounts of catalogues
and iconographies (Bruguiere, Gmelin, Roding, Sowerby, Reeve,
...) published at the end of the 18e century and continuing far
in the 19e century had, contrary to most other genera in the
Buccinoidea, not any influence on the number of valid Euthria
species or synonyms.

H. The first two species from Cape Verde Islands became
described in the famous work by Philippe Dautzenberg and
Henry Fischer in 1906. This was the start of a rich malacologi-
cal tradition offshore West Africa. However almost unnoticed
among the number of described names (dotted curve) it was
also the start of an increasing number of valid Euthria species
(solid curve). The 3 previously known valid species comprise
less than 11 % of the then described names, with a total of 5
species this amount is going to double soon.

I. While the number of described names increases at about
the same rate as before (dotted curve), the number of valid
species, however, started rising (dotted curve) thanks to the
mainly valid descriptions of species. Most of them from the
Indo-West Pacific, but with, in addition, some species from the
Cape Verde Islands too (Von Cosel, 1982; Von Cosel & Burnay,
1983 and Rolan, 1985). During the last decades couple of the
20e century, the Cape Verde Islands became a popular place
for shelling, mainly due to the discoveries of large amounts of
existing Conidae.

S. Settepassi described 28 additional form names for E. cornea,
most of them nomina nuda. Those are not included in the graph
to avoid an exorbitant rise in the dotted line (from 32 to 60)
without any difference in the solid line.

J. In 2003, with 13 species from the Cape Verde Islands known
(at that time 14 species in fact, because E. ceciliae was not in
synonimy yet), the Atlantic surpasses the known Indo-West
Pacific fauna.

K. This trend continued until present, with a single Indo-West
Pacific species (E. vokesi from Somalia) among a majority of
species from the Cape Verde Islands. We confirm all those new
descriptions, except two, as valid species and therefore both the
dotted curve and the solid line produce a similarly rising trend.
A short look at the introduction and especially the localities
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that are given with the original descriptions of Cape Verdian
Euthria species shows that every new fishing area results in the
discovery of new species and new descriptions. Moreover, the
study of the same area or similar area offers new descriptions
again, due to the appearance of more comparative material,
the discovery of rarer or cryptic species, better fishing tech-
niques, etc.

At present 22 Euthria species are known from the Cape Verde
Islands. Their number may grow still. For sure their number
will not follow Conidae to skyhigh numbers. The Cape Verde
Archipelago offers a heterogenous and naturally fragmented
landscape for the fauna with a geographic pattern that is
characterized by a physical isolation factor that results from
the distance and depths between the island groups (Medina et
al., 2007: 413). Ecological similarities are higher among some
islands, for example the north-western most islands (S. Antao,
along Vicente and S. Luzia to S. Nicolau) are the easternmost
islands (Sal, Boavista to Maio) while Brava forms a third area
with a slightly distinct population structure. Important details
is that, however both the Windward Group and the Leeward
Group form two zones, the easternmost islands are more
similar to each other; with Boavista (for the Windward Group)
harbouring populations that are genetically more similar with
Maio (for the Leeward group) than when compared with Sal
(Medina et al., 2007: 414). For a study on the distribution of fish
species at the Cape Verde Islands and the influence of space
on those populations we refer to Medina et al. (2007). Fish
belong to the pelagic fauna while snails belong to the benthic
fauna, nevertheless both marine faunas have many aspects in
common. The number of possible Euthria species that live in
the Cape Verde Archipelago is hard to estimate because the
available data are largely insufficient and therefore we have
to restrict our conclusions to the mere statement that the
discovery of additional new species is more probable along
the southern islands.

Variability in Euthria species at the Cape Verde Islands.
Infraspecific variability was briefly discussion by Fraussen &
Roldn (2003: 83-84) and Fraussen & Afonso (2011: 84, 86-87).
Since then, many more specimens were collected with a pat-
tern different from the type. We are now able to confront our
initial interpretation with additional material, to place it in a
broader context and to formulate a more realistic account on
the importance of pattern and colour. For many species, for
example the highly variable E. bernardi (that displays two dif-
ferent kinds of pattern), our initial interpretation seems to be
still correct, while for other species, for example E. amorimi,
the variability is found to be much higher than the type mate-
rial suggested. At the same time, however, a number of details
in pattern are constant and specific, thus making the pattern
a complex determination tool. We therefore discus the colour
and pattern of each species in a distinct alinea, separated from
the characteristics and the comparison, to remind the reader
on the potential danger of such characteristics.

The last whorl of Euthria specimens is often variable. Shells with
moderately well developped spiral cords on the last whorl may
co-exist with shells that have a smooth last whorl (for example
E. calypso and E. bernardi). We consider the occasional pres-
ence of spiral cords in otherwise smooth but identical speci-
mens as a remarkable kind of infraspecific variability.

The same, but with axial ribs, is observed in E. pulicaria by
Monteiro & Rolan (2005: 92).
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Minor differences in shape, in combination with some differ-
ences in colour or erosion, may cause important differences in
appearance. For example an eroded specimen (usually being
greyish by the acidic quality of the sediment) of E. calypso with
spiral cords on the last whorl can be confused with E. darwini
if it had not a larger size and a higher number of spiral cords.
Another good example are E. vandai and E. josepedroi that look
quite different at first glance, due to the slightly broader shape
and eroded apex, but that have identical sculpture and, apart
from some dots, a similar pattern See Figs 80-84.

A third example, in the imagination because not found vyet,
may be an eroded specimen of E. amorimi without pattern or
albinistic, thus without the characteristics of the protoconch
and upper spire whorls visible, that will be very difficult to
distinguish from E. insalubris. See Figs 74-79 and 85).

The inside of the aperture is usually ornamented with a weak
columellar fold at the transition from columella to siphonal
canal and by a number of weak or strong apertural denticles
within the outer lip. The number of those last denticles are
always given in the original description of a species. We observe
that the number of denticles is highly variable, ranging from
slightly above the maximum given in the orignal description,
over one or two obscure knobs in the adapical part of the outer
lip, to an entirely smooth aperture. In E. calypso, for example,
the number of internal denticles and lirae may range from en-
tirely smooth (new material, FS) over 9 to 18 (Fraussen, 2004:
10). In E. helenae this number ranges from smooth (Rolan et al.:
2007: 10, pl. 7, fig. 35) to 11 or 12 (type material). We therefore
do not include the apertural denticles in the comparisons in
the present paper.

Some slight variability observed in the strenght, thus depth, of
the subsutural concavity seems to be negligible. The broadness
of the subsutural concavity, in combination with its strenght,
stays an important specific characteristic (see also: Fraussen
et al., 2003: 83).

The absence of detailed data is the reason why our knowledge
about the locality, depth and habitat of the different forms and
patterns is limited. Shells obtained from fishermen are often
collected over a moderately broad range, trawled over a long
distance. Also lobster traps, and other traps, may have been
placed on a considerable distance from each other. There is
usually no proof that two morphotypes are effectively collected
living together (syntopic) and thus a case of polymorphism
rather than originating from two different places and thus be-
ing a cline between ecophenotypes.

Apart from the above mentioned signifiers, other morpho-
logical details are uncertain still if they may be specific char-
acteristics or if they may be rather useless for determination.
Further study may prove that, for example, the differences in
pattern in E. bernardi are specific and that this name consists
of two rather than a single species, or, another example that
sounds plausible among collectors, that the spiral cords in E.
calypso are specific instead of the result of variability. For both
examples we doubt if such would be true. Moreover, as long
as we do not have molecular data as proof, we are not able to
draw a line in between both species, if the case they are two
species instead of one, of the two examples above. We have
to rely on conchological signifiers.

In the present study we figure a number of shells on which

we cannot stick a name (Fig. 66-67, 96) or that we have to
assign to a “cf” name (Figs 52-53, 55-61). In private collec-
tions and among shell dealers it may give some frustration to
handle shells without name or with a “cf” name. Such a shell
occasionally becomes labelled as “new species”. Surely, as we
know from experience especially in the case of Euthria from
the Cape Verde Islands, such may be a potential undescribed
species indeed. But we suggest to be careful, especially with
shells that have a striking pattern, so that other, usually more
important, details are not overlooked. Colours and patterns
are tricky. We look at a shell and we imagine that we see the
morphological characteristics clearly displayed in the pattern
and that we understand the differences between the species.
On the contrary! Beauty often distracts us. One has also to
consider that high variability is an important phenomenom in
nature, one of the driving forces of evolution, and recording
such is at least as important as describing species to show the
magnitude of biodiversity.

Included species:

E. abrotona Fraussen & Rolan, 2003

E. adeles Dautzenberg & Fischer, 1906

E. amorimi Fraussen, 2004

E. bernardi Fraussen & Rolan, 2003

E. boavistensis Cosel, 1982

E. calderoni Rolan, 1985

. calypso Cosel & Burnay, 1983

. cesari Monteiro & Rolan, 2005

. darwini Monteiro & Rolan, 2005

. emilioi Fraussen & Afonso, 2011

. fernandezi Rolan, Monteiro & Fraussen, 2003

. helenae Rolan, Monteiro & Fraussen, 2003

. inesae Fraussen, Monteiro & Swinnen, 2012

. insalubris Fraussen & Rolan, 2003

. marianae Rolan, Monteiro & Fraussen, 2003
= E. ceciliae Fraussen & Rolan, 2003

. noligomesi Rolan & Monteiro, 2007

. placibilis Fraussen, Monteiro & Swinnen, 2012

. pulicaria Dautzenberg & Fischer, 1906

. rolani Cosel, 1982

. soniae Rolan, Monteiro & Fraussen, 2003

. taeniopsoides Fraussen & Afonso, 2008

. vandai Rolan & Monteiro, 2007
= E. josepedroi Rolan & Monteiro, 2007

. species 1

. species 2

. species 3

. species 4

. species 5
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Euthria abrotona Fraussen & Rolan, 2003 (Figs 92-93)

Euthria abrotona Fraussen & Rolan, 2003: 80-81, fig. 11-12.
Type locality: Cape Verde Archipelago, from fishermen, without
exact information. Holotype in Muséum national d’Histoire
naturelle, Paris, MNHN-IM-2000-6855.

Range: Only a single additional specimen is known to us, from
off Sal Island (in lobster trap at 120-180 m, KF-4989).

Remarks: Euthria abrotona is characterized by the slender
shape with high, conical spire having a weak subsutural con-
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cavity and with weak axial ribs hardly visible on the two upper
spire whorls only; the rather smooth surface has a soft appear-
ance and is covered with numerous (more than 100 on the last
whorl) fine spiral threads.

The colour is uniform pale yellowish to golden, the aperture
is snow white. Specimens with a pattern are not known yet.

Euthria amorimi differs from E. abrotona in its smaller proto-
conch (1.3 mm instead of 1.7 mm) while the number of whorls
is about the same (2 % whorls); its broader shape with shorter
spire; the fewer but slightly stronger spiral cords along the
spire whorls, while the last whorl is usually smooth; the slightly
higher number of axial ribs on the first teleoconch whorl (10
instead of 9) and the second teleoconch whorl (11 or 12 instead
of 8 or lesser).

The colour of E. amorimi is slightly darker, yellowish, with a
pattern of fine, brown spiral lines or bands.

All other known Euthria specimens differ from E. abrotona in
the lower number of spiral threads.

Euthria adeles Dautzenberg & Fischer, 1906 (Figs 25-26)

Euthria adeles Dautzenberg & Fischer, 1906: 23, pl. 2, fig. 9-12.
Type locality: Santa Luzia, campagne de 1901 station 1152, 52
m deep. Syntype in Musée Océanographique Monaco.

Range: In moderately shallow water (20-50 m) off Santa Luzia
and S3o Vicente Islands. The species prefers sandy bottoms
with rocks.

Remarks: Euthria adeles is characterized by the small, broad
shell with a rather inflated base and short siphonal canal.
A shape with a quite atypical appearance for the genus. All
specimens we saw look dead collected and the orange colour
may be faded therefore.

Euthria soniae has a similar pattern but differ from E. adeles
in having a broader shape with much shorter siphonal canal; a
broader and deeper subsutural concavity and a much smaller
adult size.

Euthria amorimi Fraussen, 2004 (Figs 74-79)

Euthria amorimi Fraussen, 2004: 8-10, fig. 1-9, 18-19. Type
locality: south of Sal Island, in lobster traps, 120-180 m deep.
Holotype in Muséum national d’Histoire naturelle, Paris,
MNHN-IM-2000-5803.

Range: In moderately deep water (120-200 m) off Sal and
Boavista Islands.

Remarks: Euthria amorimi is characterized by having a rather
high number of protoconch whorls (2 %) when compared to

the size; the presence of numerous fine spiral threads along
the spire whorls and, usually, on the last whorl.

The pattern of E. amorimi is based on fine, reddish brown
spiral bands on a yellowish background. The siphonal canal is
covered by a dark brown band while some specimens may have
a somewhat darker band along midwhorl. Occasionally with a
dark brown spiral band along the suture (holotype) eventually
interrupted by pale blotches, if not absent.

Euthria insalubris differs E. amorimi in its lower number of pro-
toconch whorls (1 % instead of 2 %) while the diameter is the
same (about 1.3 mm); the weak but still more concave subsu-
tural slope; the presence of 4 or 5 broad but flat, obscure spiral
cords along the first and second teleoconch whorl (instead of
numerous fine spiral cords); the presence of a slightly lower
number of axial ribs on the first teleoconch whorl (9 instead of
10) and the second teleoconch whorl (10 instead of 11 or 12)
while about 12 smooth, obscure axial ribs are present on the
third teleoconch whorl (instead of being smooth); the higher
number of teleoconch whorls (7 instead of 6 %) while the adult
size is smaller (30.9 for the holotype of E. insalubris instead of
41.0 mm for the holotype of E. amorimi).

The pattern of E. insalubris ranges from white with a brown
touch along the siphonal canal (holotype) to the occasional
presence of small brown dots arranged in spiral bands like in
E. calypso.

Euthria abrotona differs from E. amorimiin its larger protoconch
(1.7 mminstead of 1.3 mm) while the number of whorls is about
the same (2 % whorls); its slender shape with higher spire; the
more numerous but finer spiral cords along the spire whorls;
the slightly lower number of axial ribs on the first teleoconch
whorl (9 instead of 10) and the second teleoconch whorl (8 or
lesser instead of 11 or 12) and the absence of pattern.

If it happens that an occasional specimen of E. amorimi without
pattern is found, and that same shell has an eroded spire, thus
without the characteristics of the protoconch and upper spire
whorls visible, it will be almost impossible to distinguish such
shell from E. abrotona.

Euthria bernardi Fraussen & Rolan, 2003 (Figs 29-39)

Euthria bernardi Fraussen & Rolan, 2003: 77-79, fig. 1-8. Type
locality: Cape Verde Archipelago, from fishermen, without exact
information. Holotype in Muséum national d’Histoire naturelle,
Paris, MNHN-IM-2000-6854.

Range: In moderately deep water (140-180 m) off Boavista, Sal,
Sao Vicente and Santa Luzia Islands. The smaller specimens
with large dots are known from NW Sal Island.

Remarks: Euthria bernardi is characterized by a large, usually
thick and occasionally heavy shell, with high spire having and
broad and deep subsutural concavity in combination with a

Figs 1-5: E. rolani Cosel, 1982. 1: 36.4 mm, Boavista Isl., dredged at 5 m. 2: 33.1 mm, 3: 34.1 mm, 4: 34.0 mm, S3o Vicente Isl.,
in fissuers on rock platforms, 6 m. 5: 40.8 mm, Santa Luzia Isl., Ilhéu Zinho, in sand under rocks, 7-8 m.

Figs 6-8: E. pulicaria Dautzenberg & Fischer, 1906. 6: 41.4 mm, 7: 37.0 mm, Boavista Isl., 8 miles west off Sal rei, Boavista, in
lobster trap. 8: 43.9 mm, between Fogo and Brava Islands, in lobster traps at 200 m.

Figs 9-16: E. boavistensis Cosel, 1982.9:22.1 mm, 10: 23.0 mm, 11: 21.7 mm, 12: 22.4 mm, Boavista Isl., Baia de Sal rei, in sand
with rubble under rock slabs, 4-5 m. 13: 22.2 mm, 14: 29.0 mm, Boavista Isl., Baia de Sal rei, in sand under large rock slabs, 4-6
m. 15: 24.0 mm, 16: 23.6 mm, Jodo VicenteValente Bank, in sand with gravel under dead coral, 29 m.
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rather flat, but broad, subsutural cord; the presence of broad
but flat spiral cords especially along the base of the heavier
shells;

The pattern is highly variable, consisting of small, rather rect-
angular shaped dots arranged in narrow spiral bands, together
with larger, more irregular shaped blotches arranged in a broad
subsutural band and one at midwhorl, occasionally a third
along the base. The subsutural spiral cord is ornamented with
dark, moderately broad dots seperated by, usually broad but
occasionally narrow, white dots. The tip of the siphonal canal,
and usually also the anal notch where the outer lip is connected
with the preceeding whorl, are dark red brown to dark purplish.

Euthria calypso differs from E. bernardi in its smaller size, the
absence of a deep subsutural concavity and the weaker spiral
and axial sculpture on the upper spire whorls.

The pattern of E. calypso is highly variable, but the spiral bands
of the pattern are usually separated by broader, pale, inter-
spaces; while the pattern has large brown dots rarely.

A single specimen (Fig. 39) from off Sal Island differs in its
broader shape and the more calypso-alike pattern, but the
sculpture of the upper spire whorls is typical for E. bernardi.

Euthria boavistensis Cosel, 1982 (Figs 1-5)

Euthria boavistensis Cosel, 1982: 158-159, pl. 5, fig. 4-5. Type
locality: Boavista, Sal Rei. Holotype in SMF 254920.

Range: In shallow water (1-6 m) at Boavista and the Jodo
VicenteValente Bank. The species prefers sandy bottom with
stones but is also found on more muddy bottoms when stones
and rocks are present, at the base of rocks.

Remarks: Euthria boavistensis is characterized by a small,
moderately thin but solid shell; a broad shape with moderately
short spire resulting in a semi-oval shell; the conical spire with
laterally flattened whorls; in combination with a weak sculpture
of fine spiral threads.

The colour is varying from pale yellow to dark chocolate; with
large, irregular shaped yellowish to dark brown dots arranged
in thre broad spiral bands, seperated by paler bands; occasion-
ally small white spots arranged in narrow spiral bands present
along the last whorl. Both the apex and the siphonal canal are
white, while the aperture is purple.

We regard Euthria sp. discussed by Rolan (1987: 299-300, fig. 8)
conspecific to E. boavistensis , the absence of spiral sculpture
on the shell and the paler colour of the animal falling within
the infraspecific variability of the species.

Euthria rolani differs from E. boavistensis in its much broader
shape with shorter, constricted, base; the smoother whorls

and the presence of a small fasciole along the siphonal canal.

Euthria pulicaria differs from E. boavistensis in its usually
broader shape with a shorter siphonal canal, its inflated base;
its subsutural concavity and the larger adult size.

Euthria calderoni Rolan, 1985 (Figs 112-116)

Euthria calderoni Rolan, 1985: 6-7, fig. 1-4. Type locality: Sal,
Algodeiro. Holotype in Museo Nacional de Ciencas Naturales,
Madrid, MNCN.

Range: In shallow water (1-6 m) at Sal, Maio, Santiago, Boavista,
Sdo Vicente and Brava Islands. The species prefers sandy bot-
toms where it lives at the base of stones, rocks and in cavities.

Remarks: Euthria calderoni is characterized by the small shell
with high spire, having a sculpture of dominant but moder-
ately fine axial ribs especially along the upper spire whorls
and spiral cords that grow moderately broad especially along
the last whorl.

The colour is dark, greyish or greenish, with pale spots espe-
cially along midwhorl, in combination with fine, dark, inter-
rupted spiral lines.

Euthria taeniopsoides differs from E. calderoni in its higher
number of protoconch whorls (2 instead of 1 }4) in combination
with a similar or slightly smaller diameter (1.0 mm instead of
1.1 mm); and the thin and sharp spiral cords along the base.

The colour of E. taeniopsoides is usually vivid, however dark
specimens exist. One can distinguish those dark shells of E. tae-
niopsoides only by the differences in sculpture and protoconch

Euthria emilioi differs from E. calderoni in its slightly more
slender shell with slightly more laterally flattened whorls. The
sculptureisin all aspects almost identical apart from the spiral
cords along the last whorls that are usually slightly broader.
The colour of E. emilioi is vivid without pattern.

Euthria calypso Cosel & Burnay, 1983 (Figs 40-53, 55-61)

Euthria calypso Cosel & Burnay, 1983: 151-154, pl. 14, fig. 1-4.
Type locality: Maio, Calypso station 91, 15°34.5’N, 23°11.5'W,
185 m deep. Holotype in Muséum national d’Histoire naturelle,
Paris, MNHN-IM-2000-6851.

Range: In moderately deep water (100-200 m) off Sal and
Boavista Islands.

Remarks: Euthria calypso displays a high variability and is hard
to define. The shape is usually moderately slender with a high
spire; the whorls are laterally flattened and have a weak sub-

Figs 17-19: E. soniae Rolan, Monteiro & Fraussen, 2003. 17: 50.7 mm, Boavista Isl., off Gatas, in lobster trap at 130-180 m. 18:
49.1 mm, between Sao Vicente and Sado Nicolau Islands, in lobster trap at 75-120 m, KF-4915. 19: 48.7 mm, Off Boavista Isl., on

muddy botom, in lobster trap at 150-200 m.

Figs 20-22: E. placibilis Fraussen, Monteiro & Swinnen, 2012. 20: 30.3 mm, holotype, fishing area situated off Sdo Vicente, Santo
Antdo, Santa Luzia and S3o Nicolau, trawled, 120-180 m, in MNHN-IM-2000-24752. 21: 32.1 mm, off western Barlovento Group,
in lobster trap at 100-150 m. 22: 34.5 mm, off Sdo Nicolau Isl., in lobster trap at 150 m.

Figs 23-24: E. helenae Rolan, Monteiro & Fraussen, 2003. 23:43.2 mm, 24: 38.6 mm, Sdo Vicente Isl., off San Pedro, deep water.
Figs 25-26: E. adeles Dautzenberg & Fischer, 1906. 25: 26.6 mm, 26: 25.4 mm, Sdo Vicente Isl., Mindelo Bay, 20-30 m, dredged.
Figs 27-28: E. fernandezi Rolan, Monteiro & Fraussen, 2003. 27: 55.5 mm, Boa Vista Isl., off gatas, in lobster trap at 130-180 m.
28:52.8 mm, between Mao and Boavista Islands, by fishermen, 75-125 m, KF-7225.
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sutural concavity that may be somewhat more accentuated
in sculptured specimens; the protoconch has about 2 whorls;
the first two whorls have 10 or 11 axial ribs that become much
weaker or absent along the third whorl; the spiral sculpture
consists of 3 or 4 fine spiral cords on first teleoconch whorl;
the teleoconch and body whorls are usually smooth but oc-
casionally have broad but weak spiral cords; the length of the
siphonal canal is varying from moderately short (holotype) to
moderately long.

The pattern is quite pale, with small red-brown, rectangular
blotches, neatly arranged in narrow spiral bands; separated by
narrow interspaces, ranging in width from a fine line to slightly
broader than the spiral band; aperture snow white. The tip
of the siphonal canal is usually white (holotype) or may have
some brown striked.

Many specimens show a broad, more densely patterned, spiral
band along midwhorl. In the much darker patterned specimens
this band, but darker, is situated on exactly the same place.
Also the subsutural band may vary from a limited number of
small spots, over more but still small spots (holotype) and larger
spots, to a moderately dark band interrupted by a limited num-
ber of white dots. Occasionally the subsutural band is, together
with the narrow spiral bands along the whorl, almost continue.

Euthria amorimi differs from E. calypso in its sculpture of nu-
merous, fine spiral threads along the spire whorls and , usu-
ally, also along the last whorl; the usually weaker subsutural
concavity and its slightly smaller adult size.

The pattern of E. amorimi consists of narrower spiral lines that
are rarely interrupted on a yellowish background.

Euthria darwini differs from E. calypso, and in particular the
ones with spiral cords, in its lower number of spiral cords (4
or 5 on the penultimate whorl and about 18 on the last whorl)
and a smaller adult size.

Euthria cesari Monteiro & Rolan, 2005 (Fig. 94)

Euthria cesari Monteiro & Rolan, 2005: 93-94, fig. 10-16. Type
locality: Cape Verde Islands, by fishermen, most probably from
Brava Island. Holotype in Museo Nacional de Ciencas Naturales,
Madrid, MNCN-15.05/46684.

Range: Known from moderately deep water off Brava Island
(type material) and a single additional specimen off Boavista
Island (off Gatas, in lobster traps at 130-180 m deep, FS).

Remarks: Euthria cesari is characterized by a smooth, glossy
shell with some weak axial ribs on the upper spire whorl only.
The pattern of E. cesari is quite peculiar, consisting of small, red-
dish brown, rather rectangular shaped dots that are arranged
in narrow spiral bands, with narrow interspaces, on a white to
pale yellow background. The subsutural cord is ornamented
with fine axial lines rather than dots. The apex is orange and
the aperture is snow white. Occasionally the colour may be pale
without pattern (Monteiro et al., 2005: fig. 13-15).

Some paler specimens of Euthria marianae may have a some-
what similar appearance in pattern but differs from E. cesari
by the broader shape, the pattern with broader spiral bands
that are lower in number along the spire whorls (3 along the
penultimate whorl instead of 5 or 6) and the pinkish apex.

Euthria darwini Monteiro & Rolan, 2005 (Fig. 54)

Euthria darwini Monteiro & Rolan, 2005: 94-95, fig. 17-22.
Type locality: South of Boavista, 3 miles off Curral Velho, 50-75
m deep. Holotype in Museo Nacional de Ciencas Naturales,
Madrid, MNCN-15.05/46690.

Also figured as Euthria adeles by Rolan, 1987: fig. 5.

Range: Known from off Boavista Island (type material) and one
additional specimen from off Sal Island (Palmeira, in lobster
trap at 100-120 m, FS).

Remarks: Euthria darwini is characterized by a small, rather
heavy shell, sculptured with big, broad spiral cords, spire whorls
with 5 or 6 cords, body whorl with about 18 such cords.

Al shells we studied have a greyish and eroded surface, conse-
quently the pattern are colour are hard to detect.

Some shells of Euthria calypso, in this case the ones that have
well developped spiral cords on the last whorl, look similar
but differ by the higher number of spiral cords and the larger
adult size.

Euthria emilioi Fraussen & Afonso, 2011 (Figs 103-109)

Euthria emilioi Fraussen & Afonso, 2011: 87-90, fig. 1-4. Type
locality: Derrubado, northern Boavista Island, attached under
large rock boulders covered by algae, on sandy bottom with
gravel, 1-2 m deep. Holotype in Museo Nacional de Ciencas
Naturales, Madrid, MNCN-15.05/55112.

Also figured as Euthria aff. calderoni by Rolan, 1987: tav. 1 fig.
6, fig. 9a, and as Euthria calderoni by Frausen & Afonso, 2008:
fig. 6-7.

Range: In shallow water (1-2 m) at northern Boavista island.
The species is found attached to large rocks and boulders on a
sandy bottom, eventually with gravel.

Remarks: Euthria emilioi is characterized by the small shell with
high spire, having a sculpture of dominant but moderately fine
axial ribs along the upper spire whorls only and broad spiral
cords along all whorls. The colour is uniform, vivid, usually
yellow or orange, occasionally golden brown.

Euthria taeniopsoides differs from E. emilioi in its higher number
of protoconch whorls (2 instead of 1 %) in combination with
a similar or slightly smaller diameter (1.0 mm instead of 1.1
mm); the deeper subsutural concavity and its thin but sharp
spiral cords along the base.

Figs 29-39: E. bernardi Fraussen & Roldn, 2003. 29: 65.0 mm, holotype, from fishermen, without exact information, in MNHN-
IM-2000-6854. 30: 64.8 mm, 31: 67.3 mm, off Boavista Isl., in lobster trap at 150-200 m. 32: 67.8 mm, between S3o Vicente
and Santa Luzia Islands, in lobster trap at 160-180 m. 33: 60.8 mm, off Boavista Isl., in lobster trap at 150-200 m. 34: 64.0 mm,
between S3o Vicente and Santa Luzia Islands, in lobster trap at 160-180 m. 35: 45.9 mm, paratype 4, from fishermen, without
exact information, in MNHN. 36: 48.4 mm, NW off Sal Isl., in lobster trap at 140-180 m. 37: 51.5 mm, from fishermen without
exact information, in lobster trap at 120-180 m, KF-5294. 38: 49.3 mm, paratype 6, from fishermen without exact information,
in MNHN. 39: 42.2 mm, NW off Sal Isl., in lobster trap at 140-180 m.
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The pattern of E. taeniopsoides is highly variable but always
with some pattern of pale or white dots and fine, interrupted
spiral lines.

Euthria calderoni differs from E. emilioi in its slightly broader
shell with slightly more convex whorls. The sculpture is in all
aspects almost identical apart from the spiral cords along the
last whorls that are usually slightly narrower.

The pattern of E. calderoni is much darker with some pattern
of paler or white dots and fine, interrupted spiral lines.

Euthria fernandezi Rolan, Monteiro & Fraussen, 2003 (Figs
27-28)

Euthria fernandezi Rolan, Monteiro & Fraussen, 2003: 121, fig.
16-18, 28B, 28D. Type locality: Between Maio and Boavista,
dredged, 75-125 m deep. Holotype in Museo Nacional de
Ciencas Naturales, Madrid, MNCN-15.05/46584.

Range: In moderately deep water (130-180 m) off Maio and
Boavista Islands.

Remarks: Euthria fernandezi is characterized by the large shell
(51.3 mm, holotype) with a large protoconch (more than 2
whorls and 2.2 mm in diameter), the angulated spire whorls
with big axial knobs on the upper spire whorls and a moderately
deep subsutural concavity and the about 13 broad but low
spiral cords that are much more accentuated along the base.
The patternis characterized by dark brown blotches separated
by some snow white blotches and arranged in spiral bands. One
broad such spiral band covering two spiral cords at midwhorl
(holotype), and one or more similar but paler bands along the
base and on top of the spiral cords at the base. The background
is usually pale yellowish, tending to golden, occasionally orna-
mented with fine brown irregular axial lines. The labral varix is
slightly darker: the top of the broad spiral cords covered with
brown while the interspaces are pale yellowish.

Euthria soniae differs from E. fernandezi in its slender shape
with slightly higher spire; the more numerous and much finer
spiral cords and the usually more glossy appearance.

The pattern of E. soniae is usually much darker, chocolate brown
in fresh specimens, however pale specimens exist; with a pat-
tern of irregular axial lines or axially oriented streaks and the
usually white siphonal canal.

Euthria helenae differs from E. fernandezi in its slender shape
with higher spire and the finer spiral cords.

The pattern of E. helenae consists of finer spiral lines and a
usually dark siphonal canal.

Euthria helenae Rolan, Monteiro & Fraussen, 2003 (Figs 23-24)

Euthria helenae Rolan, Monteiro & Fraussen, 2003: 121-125,
fig. 19-22, 26, 28F. Type locality: Between S3o Nicolau and Sédo
Vicente, in traps, 75-125 m deep. Holotype in Museo Nacional
de Ciencas Naturales, Madrid, MNCN-15.05/46585.

Range: In moderately deep water around the western Barlo-
vento Group. Known from Sdo Nicolau and Sdo Vicente Islands.

Remarks: Euthria helenae is characterized by the slender shape
with high spire, the angulated spire whorls with big axial ribs
and a deep subsutural concavity and the about 15 fine but
sharp spiral cords.

The pattern is characterized by fine, pale brown spiral lines
situated on top of the spiral sculpture, with a faded appear-
ance even in fresh specimens, on a cream white background.
The siphonal canal or its tip is darker, with more accentuated
brown spiral lines or with broad, more diagonally oriented
brown streaks, occasionally entirely brown.

Euthria soniae differs from E. helenae in its broader shape;
the numerous and much finer spiral cords, the rather glossy
appearance and the slightly larger adult size.

The pattern of E. soniae is usually much darker, chocolate brown
in fresh specimens, however pale specimens exist; with a pat-
tern of irregular axial lines or axially oriented streaks and the
usually white siphonal canal.

Euthria inesae Fraussen, Monteiro & Swinnen, 2012 (Figs
90-91)

Euthria inesae Fraussen, Monteiro & Swinnen, 2012: 20-22,
text fig. C, fig. 8-12. Type locality: fishing area situated off Sdo
Vicente, Santo Antdo, Santa Luzia and Sdo Nicolau, in lobster
traps, 50-120 m deep. Holotype in Muséum national d’Histoire
naturelle, Paris, MNHN-IM-2000-24753.

Range: In moderately shallow to moderately deep water (50-
180 m) around the western Barlovento Group.

Remarks: Euthria inesae is characterized by the smooth shell
(except some fine spiral cords along the first two teleoconch
whorls) ornamented with a vivid pattern of small, subsuturally
regular bot otherwise irregular, dots arranged in broad spiral
bands, on a cream to flesh coloured background.

Euthria marianae differs from E. inesae in its deeper subsutural
concavity and broad, but weak, spiral cords along the base.
The pattern of E. marianae differs in possessing a pink apex,
a paler background, narrow white spiral cords along the base
or an entirely white base, usually 1 to 3 fine white spiral lines
along the subsutural slope and a paler siphonal canal.

Euthria insalubris Fraussen & Rolan, 2003 (Figs 68-73, 85)

Euthria insalubris Fraussen & Rolan, 2003: 79-80, fig. 9-10. Type
locality: Cape Verde Archipelago, from fishermen, without exact
information. Holotype in Muséum national d’Histoire naturelle,
Paris, MNHN-IM-2000-6839.

Range: In moderately deep water (100-200 m) off Sal and
Boavista Islands.

Remarks: Euthria insalubris is characterized by the medium to

Figs 40-51: E. calypso Cosel & Burnay, 1983. 40: 44.6 mm, holotype, Maio, Calypso station 91, 15°34.5’N, 23°11.5’W, 185 m deep,
in MNHN-IM-2000-6851. 41: 54.1 mm, 42: 39.7 mm, Boavista Isl., off Gatas, in lobster trap at 130-180 m. 43: 53.2 mm, 44: 46.0
mm, off Boavista Isl., in lobster trap at 150-200 m. 45: 47.1 mm, NW off Sal Isl., in lobster trap at 140-180 m. 46: 47.0 mm, 47:
57.9 mm, 48: 51.4 mm, 49: 45.5 mm, 50: 50.0 mm, off Boavista Isl., in lobster trap at 150-200 m. 51: 47.5 mm, between Sal and

Boavista Islands, in lobster trap at 150-200 m.
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moderately small sized shell (holotype: 30.9 mm) with a small
protoconch (1 % whorl, diameter about 1.3 mm), the weak but
broad subsutural concavity and the presence of 4 to 5 fine,
obscure spiral cords along the first three spire whorls.

The colour of E. insalubris is pale, usually without pattern (ho-
lotype), occasionally with small brown dots arranged in spiral
bands like in E. calypso. The anal notch, where the outer lip is
connected with the preceeding whorl, and siphonal canal are
usually red-brown.

Euthria amorimi differs from E. insalubris in its higher number
of protoconch whorls (2 % instead of 1 %) while the diameter is
the same (about 1.3 mm); its weaker subsutural concavity; the
presence of numerous fine spiral cords along all spire whorls
(instead of 4 or 5 broad but flat, obscure spiral cords along the
first and second teleoconch whorl and a smooth penultimate
whorl); the presence of a slightly higher number of axial ribs
on the first teleoconch whorl (10 instead of 9) and the second
teleoconch whorl (11 or 12 instead of 10) while the third te-
leoconch whorl is smooth (rather than with about 12 smooth,
obscure axial ribs); the lower number of teleoconch whorls (6
% instead of 7) while the adult size is larger (41.0 mm for the
holotype of E. amorimi instead of 30.9 for the holotype of E.
insalubris).

The pattern of E. amorimi ranges from white to yellowish with
fine, brown spiral lines, those lines occasionally clustered to-
gether in a broader band.

If it happens that an occasional specimen of E. amorimi without
pattern is found, and that same shell has an eroded spire, thus
without the characteristics of the protoconch and upper spire
whorls visible, it will be almost impossible to distinguish such
shell from E. abrotona.

Euthria marianae Rolan, Monteiro & Fraussen, 2003 (Figs
86-89)

Euthria marianae Roldn, Monteiro & Fraussen, 2003: 120-121,
fig. 8-12, 24B, 28C. Type locality: Between Sdo Nicolau and Sao
Vicente, in traps, 75-100 m deep. Holotype in Museo Nacional
de Ciencas Naturales, Madrid, MNCN-15.05/46583.

Euthria ceciliae Fraussen & Rolan, 2003: 82-83, fig. 19-30. Type
locality: Sdo Vicente, by divers, 20-80 m deep. Holotype in Mu-
séum national d’Histoire naturelle, Paris, MNHN-IM-2000-6849.

Range: In moderately shallow (20-80 m) to moderately deep
water (75-100 m) around the western Barlovento Group,
known from S3o Nicolau and Sdo Vicente Islands. One record
from off Boavista Island (in lobster traps at 150-200 m) needs
confirmation.

Remarks: Euthria marianae is characterized by a pink apex; a
protoconch consisting of 1 % to 1 % whorls, about 1.5 mm in
diameter; a medium sized shell of 33 mm (holotype E. ceciliae)
to 36.9 mm (holotype E. marianae) with 6 to 6 % teleoconch

whorls; the presence of 3 or 4 strong spiral cords on the first
teleoconch whorl, those spiral cords becoming much weaker
along the first whorl while increasing in number, the second
teleoconch whorl being smooth of not having 7 to 14 obscure
or weak spiral cords; the presence of 10 or 11 axial ribs on the
first teleoconch whorl, eventually 11 to 13 much weaker ribs
on the second whorl.

The dark chestnut brown pattern of small, irregular blotches
is highly variable, forming dark bands or scattered sports on
a cream to white background. Two fine white spiral lines are
occasionally present along the subsutural slope while 2 to 6 are
running along the base and siphonal canal. Often the base and
siphonal canal are entirely cream or white. Occasionally also
the subsutural slope may be cream or white (E. marianae) with
a narrow band of pattern visible still just above the suture. It
may be possible that specimens from shallower water, 20-80 m
(type material of. E. ceciliae), are darker than specimens from
deeper water, 75-10 (type material of E. marianae and recently
obtained specimens).

Euthria inesae differs from E. marianae in its weaker subsutural
concavity, its smooth base without spiral cords and the slightly
smaller adult size.

The background colour of E. inesae is usually slightly darker
while the pattern is slightly paler, except along the subsutural
slope; the apex is pale or white (instead of pink); the pattern
differs in consisting of larger blotches that are more axially ar-
ranged, with narrow pale or white spiral bands along the upper
part of the base (the upper border of it situated at the same
place as in E. marianae) but with an additional pale or white
spiral band along midwhorl and without such lines along the
subsutural slope or lower base. The siphonal canal is usually
brown.

Euthria cf. marianae as figured by Rolan, Monteiro & Fraussen,
2003 on fig. 13-15 differs from typical E. marianae in hav-
ing more regular shaped blotches that are nicely arranged
in narrower spiral bands and in having a thick, E. rolani-like,
subsutural cord.

Euthria noligomesi Rolan & Monteiro, 2007 (Figs 62-65)

Euthria noligomesi Rolan & Monteiro, 2007: 4-5, pl. 2, fig.
8-12. Type locality: off Boavista island, 150-200 fms deep.
Holotype in Museo Nacional de Ciencas Naturales, Madrid,
MNCN-15.05/47003.

Range: In deep water (100-400 m) off Sal and Boavista Islands.

Remarks: Euthria noligomesi is characterized by a broad pro-
toconch (1.8 mm); a rather broad shape with short base; the
usually slightly angulated whorls; the presence of numerous
minute spiral cords (about 40 such threads on the 5e whorl),
only visible under magnification, running along all spire whorls

Figs 52-53: E. cf. calypso Cosel & Burnay, 1983. 52: 44.2 mm, NW off Sal Isl., in lobster trap at 140-180 m. 53: 48.3 mm, off

Boavista Isl., in lobster trap at 150-200 m.

Fig. 54: E. darwini Monteiro & Rolan, 2005, 34.7 mm, Sal Isl., off Palmeira, in lobster trap at 100-120 m.
Figs 55-58: E. cf. calypso Cosel & Burnay, 1983. 55: 46.5 mm, 56: 45.6 mm, off Boavista Isl., in lobster trap at 100-150 m. 57: 44.1
mm, off Boavista Isl., in lobster trap at 150-200 m. 58: 33.9 mm, between Sal and Boavista Islands, in lobster trap at 100-200

m, KF-4363.

Figs 59-61: E. cf. calypso Cosel & Burnay, 1983.59: 41.9 mm, 60: 39.0 mm, 61: 44.3 mm, NW off Sal Isl., in lobster trap at 140-180 m.
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down to the body whorl (holotype) or, occasionally, down to the
penultimate whorl only and thus leaving the last whorl smooth.
The colour is pale, with a limited amount of small dots ar-
ranged in narrow spiral bands, quite similar to what is seen
in E. calypso.

For a description of the animal and radula we refer to Rolédn
et al. (2007: 4).

The shells discussed as Euthria cf. noligomesi by Rolan et al.
(2007: 5-6, pl. 3, fig. 13-17) are, without doubt, this same
species.

Euthria calypso differs from E. noligomesi in its smaller proto-
conch; the slender shape with a more stretched base; a smooth
surface without fine spiral threads and the larger adult size.
Differences in size, however, are subject of strong variation in
some species and we suggest to avoid using this as a specific
characteristic.

Euthria placibilis Fraussen, Monteiro & Swinnen, 2012 (Figs
20-22)

Euthria placibilis Fraussen, Monteiro & Swinnen, 2012: 17-19,
text fig. A, fig. 1-7. Type locality: fishing area situated off Sao
Vicente, Santo Antdo, Santa Luzia and Sdo Nicolau, trawled,
120-180 m deep. Holotype in Muséum national d’Histoire
naturelle, Paris, MNHN-IM-2000-24752.

Range: In moderately deep water (120 to 180 m) around the
western Barlovento Group.

Remarks: Euthria placibilis is characterized by the moderately
broad shape with stretched base; the strong axial knobs on
the shoulder; in combination with the presence of numerous
obscure, almost invisible, spiral cords, along the lower spire
whorls and last whorl.

The pattern is pale, consisting of pale brown, moderately nar-
row spiral bands, occasionally interruptd by a pale dot.

Euthria soniae differs from E. placibilis in possessing slightly
stronger spiral cords that are visible with the naked eye (rather
than microscopic), its much weaker axial sculpture and a larger
adult size.

The pattern of E. soniae is usually more expressive, consisting
of irregular dots and spots, arranged in fine axial strikes.

Euthria fernandezi differs from E. placibilis in its much broader
spiral cords; its much weaker axial sculpture and the sharper,
well defined shoulder.

The pattern of E. fernandezi is usually more elaborated, consist-
ing of irregular dots and spots, arranged in moderately narrow
spiral bands, and with a darker siphonal canal.

Euthria pulicaria Dautzenberg & Fischer, 1906 (Figs 6-8)

Euthria pulicaria Dautzenberg & Fischer, 1906: 24, pl. 2, fig. 6-8.
Type locality: Boa Vista, campagne de 1901 station 1203, 91 m

deep. Syntypes in Musée Océanographique Monaco.

Range: In moderately shallow water (50-70 m) off Sal and
Boavista Islands. One record from between Fogo and Brava
islands (in lobster traps at 200 m, FS) needs confirmation. One
record from 8 miles west off Sal Rei (Boavista) may have been
trapped on a seamount.

Remarks: Euthria pulicaria is characterized by the semi-oval
shape with a high, conical spire and an inflated base; the
broad subsutural spiral cord in combination with a broad but
weak subsutural concavity. The last whorl may be smooth or
occasionally covered by moderately well developped axial ribs
or riblets (see also Dautzenberg et al., 1906: 24 and Monteiro
etal., 2005: 92).

A pattern of small red-brown dots, arranged in spirals, covers
a white to yellow, often bright, ground colour; occasionally
greyish. The aperture is usually bright purple.

Euthria boavistensis differs from E. pulicaria by its more
stretched base with longer siphonal canal; the absence of a
subsutural concavity and the smaller adult size.

Euthria rolani Cosel, 1982 (Figs 9-16)

Euthria rolani Cosel, 1982: 157-158, pl. 5, fig. 1-3. Type locality:
Santa Luzia, Curral. Holotype in SMF 254919

Range: In shallow water (1-8 m) at Santa Luzia and Boavista
Islands and on the Jodo Vicente Valente Bank. The species
lives burried in sand under big stones, rocks and in fissures of
rock platforms.

Remarks: Euthria rolaniis characterized by a broad, heavy shell;
a broad shape with short spire resulting in an almost oval or
round shell and a swollen shoulder (instead of a subsutural
ramp) with deep suture.

The colour is varying from pale brown to dark chocolate; with
large dots; often seperated by paler, usually axially orientated,
straight or zig-zag bands; occasionally with some small white
spots arranged in narrow spiral bands present along the pen-
ultimate and last whorl. Both the apex and the siphonal canal
are paler; the aperture is purple.

Euthria boavistensis differs from E. rolani in its slender shape
with higher, conical spire and with a stretched base; the weakly
sculptured whorls and the slender, simple siphonal canal with-
out fasciole.

Euthria soniae Rolan, Monteiro & Fraussen, 2003 (Figs 17-19)

Euthria soniae Rolan, Monteiro & Fraussen, 2003: 117-120, fig.
2-7, 23B, 25A, 28E. Type locality: Cape Verde Archipelago, by

Figs 62-65: E. noligomesi Rolan & Monteiro, 2007. 62: 40.5 mm, Sal Isl., off Palmeira, in lobster traps at 100-120 m. 63: 37.8 mm,
holotype, off Boavista Isl., 150-200 fms, in MNCN-15.05/47003, photo copyright and courtesy of CSIC and MNCN. 64: 34.5 mm,
65: 35.4 mm, between Sal and Boavista Islands, in lobster trap at 150-200 m.

Figs 66-67: E. species 1. 66: 33.6 mm, 67: 37.5 mm, NW off Sal Isl., in lobster trap at 140-180 m.

Figs 68-73: E. insalubris Fraussen & Rolan, 2003. 68: 30.9 mm, holotype, from fishermen, without exact information, in MNHN-
IM-2000-6839. 69: 35.1 mm, off Boavista Isl., in lobster trap at 150-200 m. 70: 35.9 mm, 71: 35.2 mm, 72: 42.2 mm, 73: 37.9

mm, between Sal and Boavista Islands, by fishermen, 100 m.
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fishermen, most likely around the Barlavento group. Holotype
in Museo Nacional de Ciencas Naturales, Madrid, MNCN-
15.05/46582.

Range: In moderately deep water (130-200 m) off Boavista
Island.

Remarks: Euthria soniae is characterized by the large and
slender shell with high spire, the angulated spire whorls with
broad and deep subsutural concavity; the weak axial knobs
on the upper spire whorls and the obscure spiral sculpture
consisting of numerous fine spiral threads giving the surface
a soft appearance.

The dark pattern of E. soniae is chocolate brown in fresh speci-
mens, with irregular axial lines or axially oriented streaks on
a cream background. The siphonal canal is usually white. Pale
specimens without striking pattern exist.

Euthria fernandezi differs from E. soniae in its broader shape;
the much broader spiral cords especially on the base and the
sharper, well defined shoulder.

The pattern of E. fernandezi is much paler, with smaller and
more rectangular shaped blotches arranged in spiral bands.
The tip of the siphonal canal is brown.

Euthria helenae differs from E. soniae in its slender shape; the
stronger spiral cords that are lower in number and the smaller
adult size.

The pattern of E. helenae is paler, consisting of fine, pale brown
spiral lines with a faded appearance on top of the spiral sculp-
ture on a usually paler background. The tip of the siphonal
canal is dark brown.

Euthria taeniopsoides Fraussen & Afonso, 2008 (Figs 97-102)

Euthria taeniopsoides Fraussen & Afonso, 2008: 53-60, fig. 1-5,
9-14. Type locality: northern Sal island, Terrinha Fina, % to 2
m deep. Holotype in Museo Nacional de Ciencas Naturales,
Madrid, MNCN-15.05/47555.

Range: In shallow water (% to 2 m) off Sal Island. The species
prefers living under rocks in tide pools at % to % m deep and
under rocks and rock slabs in gravel and sand at %2 to 2 m deep.

Remarks: Euthria taeniopsoides is characterized by the small
shell, having a high spire and the fine but sharp spiral cords
especially along the base.

The colour is usually vivid, with pale spots especially along mid-
whorl; usually in combination with fine, dark, interrupted spiral
lines. The colour shows a strong degree of variability which is
geographically or ecologically indicated (ecophenotypes) with
little or without polymorphism (variability within a population).
One can recognize the three populations around Sal Island:

reddish-brown shells at the northwest coast (type locality),
almost black shells on the east coast and a population of pale
yellowish shells on the central-east coast, as already recorded
by Fraussen et al. (2011: 86-87, fig. 7-10).

The number of spiral cords and axial ribs is quite variable in this
species. The spiral cords on the last whorl may vary from 12
or 13 (in the holotype) to up to 20 (in new material, FS). Until
now the maximum amount of observed spiral cords differs con-
siderably between the orange-red form (up to 15 spiral cords
on the last whorl) and the yellow form (up to 20 spiral cords).

Euthria calderoni differs from E. taeniopsoides in having fewer
protoconch whorls (1 % instead of 2), broader spiral cords,
especially along the base and in having fewer axial ribs on the
upper spire whorls. The colour of E. calderoni is usually much
darker (however dark forms of E. taeniopsoides exist also, at
the east coast of Sal).

Euthria emilioi differs from E. taeniopsoides in having fewer
protoconch whorls (1 % instead of 2) in combination with a
similar or slightly larger diameter (1.1 mm instead of 1.0 mm);
a much weaker subsutural concavity and much broader spiral
cords especially along the base. The colour of E. emilioi is uni-
form (however usually also vivid) without pattern.

Euthria vandai Rolan & Monteiro, 2007 (Figs 80-84)

Euthria vandai Rolan & Monteiro, 2007: 6-7, pl. 4, fig. 18-23, pl.
8, fig. 43. Type locality: off Boavista island, 150-200 fms deep.
Holotype in Museo Nacional de Ciencas Naturales, Madrid,
MNCN-15.05/47004.

Euthria josepedroi Rolan & Monteiro, 2007: 7-9, pl. 5, fig.
24-29. Type locality: off Boavista Island, 150-200 fms deep.
Holotype in Museo Nacional de Ciencas Naturales, Madrid,
MNCN-15.05/47005.

Range: In moderately deep to deep water (130-400 m) off Sal
and Boavista Islands.

Remarks: Euthria vandai is characterized by the rather small
to medium sized shell; the broad but weak subsutural cord in
combination with a broad but usually rather weak subsutural
concavity; the presence of 9 or 10 spiral cords, still visible when
the shell is not eroded, on the fifth (ante-penultimate) whorl
and the presence of rather well developped apertural denticles
inside the adapical part of the outer lip.

The pattern is quite pale, consisting of small to moderately
large brown dots arranged in 1 broad or 2 narrower spiral
bands at midwhorl and an additional, narrower subsutural
spiral band along the suture (holotype of E. vandai); those dots
occasionally obscure or absent and forming a pale, yellowish
brown band along midwhorl (holotype of E. josepedroi). The

Figs 74-79: E. amorimi Fraussen, 2004. 74: 40 mm, holotype, south of Sal Isl., in lobster traps at 120-180 m, in MNHN-IM-2000-5803.
75:39.9 mm, paratype 3, south of Sal Isl., in lobster traps at 120-180 m, KF-4470. 76: 34.2 mm, Boavista Isl., off Gatas, in lobster
trap at 130-180 m. 77: 34.0 mm, off Boavista Isl., in lobster trap at 150-200 m. 78: 36.0 mm, NW off Sal Isl., in lobster trap at
120-130 m. 79: 38.6 mm, off Boavista Isl., in lobster trap at 150-200 m.

Figs 80-84: E. vandai Rolan & Monteiro, 2007. 80: 38.5 mm, Boavista Isl., off Gatas, in lobster trap at 130-180 m. 81: 37.2 mm,
holotype, off Boavista Isl., 280-400m., in MNCN-15.05/47004, photo copyright and courtesy of CSIC and MNCN. 82: 36.4 mm,
holotype of E. josepedroi, off Boavista Isl., 150-200 fms deep, in MNCN-15.05/47005, photo copyright and courtesy of CSIC and
MNCN. 83: 33.0 mm, 84: 38.0 mm, between Sal and Boavista Islands, in lobster trap at 150-200 m.

Fig. 85 (= fig. 68): E. insalubris Fraussen & Roldn, 2003, 30.9 mm, holotype, from fishermen without exact information, in MNHN-

IM-2000-6839.
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siphonal canal is ornamented with a brown band or dot, the
tip is usually slightly darker.

The protoconch of both holotypes of E. vandai and E. josepedroi
are somewhat eroded, we therefore can assume with some
certainity that the number of whorls is higher than mentioned
in the description. As far as we can judge the number of pro-
toconch whorls of E. vandai may be 2 instead of 1 % (descrip-
tion of E. vandai) to 1 % instead of 1 % to 1 % (description of
E. josepedroi).

The holotype of E. josepedroi differs only slightly from the ho-
lotype of E. vandai in its broader shape with a slightly deeper
subsutural concavity and the paler pattern. The sculpture is
identical in both specimens, as well as the general outline of
the shell. We therefore regard both morphs as conspecific.
We chose E. vandai as the senior species because it is closer in
shape and pattern to the recently collected material.

Euthria insalubris differs from E. vandai in its smaller proto-
conch (1.3 mm instead of 1.5 to 1.8 mm, for an almost similar
number of whorls); its lower number of spiral cords along
the fourth whorl (4 broad and flat cords instead of about 9 or
10 finer cords) and the higher number of teleoconch whorls
(7 whorls instead of 6) compared to a smaller size (30.9 mm
instead of 37.2 (holotype of E. vandae) and 36.4 mm (holotype
of E. josepedroi)).

The colour of E. insalubris is paler, almost white, than the co-
lour of E. vandae but we have not seen sufficient specimens of
both species to know the limits of their infraspecific variability.
An occasional pale coloured specimen of E. vandai with pale
pattern and, at the same time being eroded, thus without the
characteristics of the sculpture on the upper spire whorls vis-
ible, will be almost impossible to distinguish from E. insalubris.

Euthria bernardi differs from E. vandai in its larger, more bul-
bous protoconch (2 % to 2 % whorls instead of fewer than 2);
fewer spiral cords along the first teleoconch whorl (3 instead
of 5) while it has fewer spiral cords on the third and fourth
whorl (about 6 or 7 instead of 9 or 10); those spiral cords are
much broader with narrow interspaces; the higher number of
teleoconch whorls (7 or 8 instead of 6); a much larger adult
size and a usually more elaborated pattern.

Euthria calypso differs from E. vandai in its strong subsutural
cord and the pattern of smaller, more equally sized dots on a
white background.

Euthria species 1 (Figs 66-67)

A number of shells from off Sal Island (in lobster trap at 140-
180 m, FS) differ from in E. noligomesi by the pattern of much
larger dots and the slightly broader spiral cords. The shell look
more similar to E. calypso.

Euthria species 2 (Fig. 95)

The single shell from unknown locality is stored in the Bernard
collection in the Muséum national d’Histoire naturelle, Paris.
It differs from all known species by the moderately thin, broad
shaped shell with a glossy surface. The colour is reddish brown
with small white spots arranged in spiral bands thatvare seper-
ated by solid, brown spirals lines. The pinkish coloured aperture
suggests an habitat in moderately shallow water. The shell looks
similar to Euthria cornea from the Mediterranean but differs in
the much weaker subsutural concavity, the remarkable glossy
surface, the weak axial sculpture on the upper spire whorls and
the shorter and straighter siphonal canal.

Itis the single specimen known to us and therefore we are not
able to produce a description with a solid comparison.

Euthria species 3 (Fig. 96)

The single shell from off Sal Island (in lobster trap at 120-180
m, KF-5261) differs from E. inesae in having a larger shell in
combination with a shorter siphonal canal and the absence of
a subsutural concavity. The pattern has more axial streaks also
along the siphonal canal while white spiral bands are absent
except of a weak trace along midwhorl. The upper spire whorls
are eroded and no spiral sculpture is available for study.

Euthria species 4 (Figs 110-111)

A number of shells from S3o Vicente island (Calhau, under
rocks, 2-3 m deep, FS) differ from E. calderoniin having a more
accentuated axial sculpture forming a shoulder,
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Figures - All in collection Frank Swinnen (FS), except when
mentioned otherwise.

Figs 97-102: E. taeniopsoides Fraussen & Afonso, 2008. 97: 13.5 mm, Sal Isl., Ilhéus do Chano, under boulders, 2-3 m. 98: 11.5
mm, Sal Isl., Ribeiro de Passo, Lajedo de Socorro, in fine sand under rock slabs, 0.5-2 m. 99: 9.0 mm juvenile, Sal Isl., Ilhéus do
Chano, under boulders, 2-3 m. 100: 12.5 mm, 101: 12.1 mm, Sal Isl., Terrinha Fina, in sand with gravel under black rocks, %-%
m. 102: 11.2 mm, Sal Isl., Pedra Lume, in gravel under rock slabs, 1-2 m, KF-6132.

Figs 103-109: E. emilioi Fraussen & Afonso, 2011. 103: 16.0 mm, 104: 13.6 mm, 105: 11.7 mm, 106: 13.9 mm, 107: 16.8 mm,
108: 11.8 mm, 109: 15.2 mm, northern Boavista Isl., Derrubado, attached under large rock boulders covered by algae, on sandy

bottom with gravel, 1-2 m.

Figs 110-111: E. species 4. 110: 10.7 mm, S3o Vicente Isl., Calhau, under rocks, 2-3 m. 111:15.2 mm, Sdo Vicente Isl., Calhau,

under small stones on rock platform, % m.

Figs 112-116: E. calderoni Rolan, 1985. 112: 14.5 mm, 113: 13.4 mm, Sal Isl., Baia de Murdeiro, under rock slabs, 0.5-1.5 m. 114:
16.1 mm, 115: 12.9 mm, Sal Isl., Pedra Lume, in gravel under rock slabs, 1-2 m. 116: 14.5 mm, S3o Vicente Isl., Calhau, under

small rocks with algae, 1-2 m.
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ABSTRACT

The taxon Conus jourdani da Motta, 1984 from Saint
Helena Island is reviewed. Originally described based upon
dead, beached shells and after being virtually absent from
collections, it has become available to science in live-collected
state for the first time. The radular morphology has been ex-
amined. The DNA sequences of a fragment of the cox1 gene
have been obtained, and the phylogenetic relationships of
this species with other cone snails from West Africa and the
Mediterranean have been determined. The results indicate
a relationship with the cones from Angola, confirming the
placement of this species in genus Varioconus da Motta, 1991.

INTRODUCTION

Saint Helena Island is a small (16 x 8 km?) volcanic
tropical island in the South Atlantic Ocean, and one of the
most remote settled islands in the world. The nearest land is
Ascension Island, which is 1,125 kilometers to the North West.
The island is located 4,000 kilometers east of Rio de Janeiro,
Brazil, and 1,950 kilometers west of the Kunene River, which
marks the border between Namibia and Angola in Southwest-
ern Africa (Fig. 1).
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Fig. 1.- Geographic location of Saint Helena Island in the
South Eastern Atlantic Ocean.
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Administratively, it is part of the British Overseas Terri-
tory of Saint Helena, Ascension, and Tristan da Cunha, and it had
a population 4,255 inhabitants in 2008. Apart from its isolation,
the island is widely known because Napoleon Bonaparte was
exiled there upon his defeat in the battle of Waterloo in 1815.

Even nowadays, Saint Helena Island remains very iso-
lated. The reason for this is the lack of any air connections, as
there is no airport and it can only be reached by sea. The main
connection with Saint Helena is the Royal Mail Ship (RMS) Saint
Helena, which runs between Saint Helena and Cape Townon a
5-day voyage, also visiting Ascension Island and Walvis Bay. The
island has a commercial airport under construction expected to
be open to air traffic in the summer of 2016, which will improve
the communications and travels with the rest of the world.

The marine molluscs of Saint Helena were first listed
in Jeffreys (1872), with a total of 41 species. A more complete
annotated checklist was compiled by Smith (1890), and later
updated in Smith (1892). The number of marine mollusc spe-
cies and “forms” was raised to 178, but it was also stated that:
“this number, however, does not at all approximate the total of
species which really exist around St. Helena; for, in addition to
those which | have been able to determine, there is a consid-
erable number, nearly a hundred species, which, on account
of their immature or bad condition, could not be satisfactorily
identified or described.” In spite of this, Smith’s works were
followed by a large time lapse in which no updates were in-
troduced to the Saint Helena marine malacofauna inventory.
An annotated list of the marine molluscs of Ascension Island
(Rosewater 1975) compared the species from this locality with
those from Saint Helena, taking the works of Smith as a refer-
ence. Thus, a total of 89 species were recorded from Ascension
Island, with a low level of confirmed endemism (ca. 1%). This
was compared to the much larger number of species (178)
listed in Smith (1890), and also with the fact that 51% of such
species were considered endemic to Saint Helena. The striking
difference in the number of endemic species was attributed to
the differences in the geological ages of the two Islands: Saint
Helena is on the order of 20 million years old (probably dating
from the Miocene), whereas Ascension Island is only 1 to 2
million years old at most (Pleistocene origin; Rosewater 1975).
The rest of the Saint Helena molluscan fauna is composed of
Western Atlantic species (14%), Western African species (14%),
amphi-Atlantic species (5%), in addition to a 16% of pantropical,
worldwide-distributed species.
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Recently, thanks to the Darwin Initiative (http://www.
darwininitiative.org.uk/), the marine biodiversity of Saint Hel-
ena Island is being mapped in order to create a Marine Manage-
ment Plan. This includes a survey of the marine invertebrates
of the island, of which molluscs constitute an important part.
An important outcome of this project funded by the Darwin
Initiative has been the publication of the book Marine Life of St.
Helena (Brown 2014). As a result of systematic field sampling
and observation, an updated list comprising 168 species of
molluscs has now been entered into the Saint Helena Marine
Species Database (Brown 2013), virtually as many as those
described by Smith (1890).

The presence of cone snails among the molluscan fauna
of Saint Helena had already been noted by Smith (1890), who
listed three species of cones, namely “Conus testudinarius Mar-
tini”, a “Conus sp.”, and a species identified as “Conus irreqularis
Sowerby”. The specimens identified as “Conus testudinarius
Martini” (two specimens), were shells of Chelyconus ermineus
(Born, 1778). Smith (1890) was most likely following Hidalgo
(1879) as a reference for identification, since the name-author
combination Conus testudinarius Martini was used in that
work, instead of the more correct Conus testudinarius Hwass
in Bruguiére, 1792 (= Chelyconus ermineus (Born, 1778)). The
specimen referred to as “Conus sp.” in Smith (1890) was rep-
resented by a single much-worn shell, shaped like Ketyconus
tinianus (Hwass in Bruguiére, 1792), but apparently thicker and
more strongly striated transversely. It is unclear to what species
this specimen might correspond to, as no picture accompanied
the description. It might represent a beached specimen of
Sciteconus mozambicus (Hwass in Bruguiere, 1792) washed
ashore. This species is one of the few cone snails with a con-
firmed occurrence along the coasts of Namibia (Tenorio et al.
2008). The specimens cited as “Conus irregularis Sowerby” (=
Africonus irregularis (G. B. Sowerby I, 1858)) were undoubtedly
misidentified, as this taxon corresponds to a species endemic
to the Cape Verde Islands (Monteiro et al. 2004). Smith (1890)
already noted the conchological differences between Sowerby’s
Conus irregularis and the shells from Saint Helena when he
wrote: “The specimens from St. Helena are of a shorter growth
than those figured by Sowerby (Thes. Conch, iii. pl. 104. figs.
418, 419); they are broader at the shoulder and more sud-
denly contracted anteriorly. They also are more highly painted,
exhibiting a considerable amount of olive-brown longitudinal
streaks, which are interrupted at their middle by the bluish-
white irregular zone dotted and spotted with olive-brown. The
spire is either almost uniformly dark chestnut brown, or else
white, blotched with that colour. Some small specimens, about
3/4 inch long, which | believe to be the young of this species,
are still more brightly coloured, being more or less copiously
blotched with brown-black; and the spire is radiately lined and
spotted with the same tint.”

Almost 100 years later, the taxon Conus jourdani da
Motta, 1984 (Fig. 2) was described from Saint Helena Island.

The original description of this species, based upon a
few dead-collected specimens, matches in many aspects the
comments made by Smith (1890) about the specimens identi-
fied by him as Conus irregularis Sowerby: “Conus jourdani sp.
n. description: The shell is medium / small in size, with a conical
spire formed by eight whorls; the top of the last four whorls,
including the shoulder, is accentuated by a marked convex-
ity and a sculpture of strong axial lirae. The apex is obtuse.

Fig. 2.- Conus jourdani da Motta, 1984: A) Holotype, 28.2
x 18.5 mm, MNHG 983.575; B) Paratype, 30.0 mm, SMNS
collection.

The last whorl is wide at the shoulder, which is subangulated
and rounded, with flat sides, falling rapidly towards the base,
and with a network of fine axial and spiral striae and many
transverse wrinkles at the front end. The background color is
chestnut brown, ornated under the shoulder with a necklace of
horizontally-elongated bluish spots, followed on the periphery
by a narrow band of the same color irregularly mottled with
brown spots, while the lower half is uniformly bluish. The basal
end has again three rows of bluish spots, similar to those in
the shoulder. The aperture is bluish white inside, with an edge
outside the outer lip, which is slightly sinuous and elongated
toward the front end. The spire is dark brown, mottled with
blue spots, while the post-embryonic worls are bluish-brown.”

The author remarked that this new species seemed to be
endemic to Saint Helena Island, and that the structure and the
shape of its shell was completely different from those of every
other small- or mid-size cone shell found in the waters of Cape
Verde, or along the western coast of Africa at the time. It was
named after Ken Jourdan, a correspondent of Bob da Motta,
who collected the specimens back in 1977 and brought them
to the attention of the author. The considerable difficulties in
getting to the windward side (south) of the island and in locat-
ing the spot where the few available specimens were collected
were also narrated in da Motta (1984). Taking all evidence into
consideration, it is very likely that the specimens first collected
in Saint Helena and identified as “Conus irregularis Sowerby”
by Smith (1890) were actually individuals of Conus jourdani
da Motta, 1984.
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Since its original description in 1984, no specimens of
C. jourdani other than those in the type material (Muséum
d’Histoire Naturelle, Geneva, Switzerland) and those present in
da Motta’s reference collection (now hosted in the Staatliches
Museum fiir Naturkunde, Stuttgart, Germany) were available
for study. The species had never been collected alive, and noth-
ing was known about its ecology, habitat, variability, etc. Based
upon shell morphology grounds, Tucker & Tenorio (2009) placed
the species jourdani in genus Varioconus da Motta, 1991. Due
to the very limited data on range, habitat, population status,
or threats, and the fact that the species had not been recorded
since its original description in the 1980s, V. jourdani remained
assessed as “Data Deficient” in the IUCN Red List (Tenorio 2012).
Survey work was recommended in order to gather sufficient
data on which to determine the degree of threats confronted
by this species.

Thanks to recent surveys of the marine invertebrate
fauna carried out in Saint Helena Island, populations of V.
jourdani were located and fresh specimen became available
to allow a closer study of this species. Moreover, it has been
possible to obtain DNA sequences and determine the phyloge-
netic relationships of this species with other cone snails from
West Africa and the Mediterranean, to examine its radular
morphology, and to gather information about its variability and
distribution around the island. The results of the investigations
on what can be considered a true rediscovery of a lost species
are presented in this work.

MATERIAL AND METHODS

Taxonomy follows Tucker & Tenorio (2009) with the
updates and modifications based on Tucker & Tenorio (2013).
Most specimens were collected by SCUBA diving, in recent
years. We have studied specimens from two different popula-
tions, one from the vicinity of Flagstaff Bay, to the north (10-15
m depth), and the other from Black Rock (25-35 m depth), two
rocky islets located to the south end of the island. The latter
locality is approximately 3 kilometers to the West of the type
locality, Lot’s Wife Ponds. The sampling localities are shown
in Fig. 3.

Description of shell morphology follows the terminol-
ogy established in Rockel et al. (1995). For morphometric
comparisons, adult shells were measured with digital calipers,

St Helena ==
Umited Kingsam i
L i
- 1= Flagstalf Bay #
wa Y]
i 0. -
- b, N h__J.. - . |
Yl e - ey e
i3 | | Stieshon oA Tums
. Hp?f y o ——
. g AN i
- "
Al S #
y Sy i e — f o
‘.h‘ + s =
= S ‘:‘l = E i
i el o7 Corlm g
e TN 3. - e ] e
{-.. ,.J. s ¥y - St '..j
< = PN §
e R iy N .
- o 3 =
_,ﬂ"'lj_a,.‘ =
i *
Biack == Lot’s Wife Ponds
Roeks ... = (T pe locality)
- . oy 4
el
1 i 1

Fig. 3.- Locations of the sampling sites in Saint Helena Island
(in red). Map source: Wikimedia Commons.
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with measurements rounded to the nearest 0.1 millimeter. The
measurements are in a spreadsheet, deposited as supporting in-
formation at https://dl.dropboxusercontent.com/u/30741402/
jourdani.xlsx. For comparison of shell morphometry, analysis
was performed using covariance (ANCOVA) for the shell pa-
rameters: maximum diameter (MD); height of the maximum
diameter (HMD); and spire height (SH), while using locality as
factor, and shell length (S ) as a covariate. Mean values of S,
were compared statistically (t-, U-, and F-tests). Statistical tests
were carried out using STATGRAPHICS 5.1 or PAST3 (Hammer
et al., 2001), once all the measurement sets passed the nor-
mality tests.

Terminology for radular morphology follows Tucker &
Tenorio (2009), with abbreviations following Kohn et al. (1999).
The number of individuals for which the entire radula was ex-
amined is indicated. Specimens of shells containing the dried
animal inside were rehydrated by treatment with 70% alcohol,
which was progressively diluted with water over a period of 24
hours or more, depending on size and condition of the speci-
men. Once the animal was soft enough, it was removed from the
shell. The soft parts containing the radular sac were digested in
concentrated aqueous potassium hydroxide for 24 hours. The
resulting mixture was then placed in a petri dish and examined
with a binocular microscope. The entire radula was removed
with fine tweezers and rinsed with distilled water, then mounted
on a slide using Aquatex (Merck, Germany) Mounting Medium,
and examined under a compound microscope. Photographs
were obtained with a charge-coupled device (CCD) camera at-
tached to the microscope.

PHYLOGENETIC ANALYSES

Phylogenetic analyses were performed at the nucleo-
tide level based on a data matrix that included new sequences
obtained from 14 specimens representing eight cone species
collected in Angola and Saint Helena Island, as well as published
sequences from GenBank corresponding to cone species from
the Cape Verde Islands, Senegal, and the Mediterranean Sea.
Details of species, locality, GenBank accession numbers, and
voucher specimens are given in Table 1. Muscle tissue was pre-
served in absolute ethanol, and total genomic DNA was isolated
following a standard phenol-chloroform extraction protocol.
Universal primers for mitochondrial cox1 gene (Folmer et al.
1994) were used to amplify by PCR a fragment of about 600
base pairs. All PCRs were conducted in 25 pl reactions contain-
ing 2.5 pl of buffer (10X PCR Buffer, Mg?* plus), 0.5 pul of dNTP
mixture (2.5 mM each dNTP), 0.5 ul of each primer (10 uM each
primer), 0.2 ul of Tag DNA polymerase (1U TaKaRa TaqTM),
and 0.5 pl of template DNA (50-100 ng/ul). PCR cycling condi-
tions included an initial denaturing step at 94 2C for 5 minutes;
40-45 cycles of denaturing at 94 oC for 1 minute, annealing at
50 2C for 1 minute, and extending at 72 2C for 1 minute; and
a final extending step of 72 2C for 10 minutes. PCR products
were purified employing standard ethanol/sodium acetate
precipitation, and directly sequenced using the corresponding
PCR primers. Samples were Sanger sequenced in an automated
DNA sequencer (ABI 3730xI DNA Analyzer) using the Big-Dye
Deoxy Terminator version 3.1 cycle-sequencing kit (Applied Bio-
systems, USA) by Secugen S.L., Spain. Alignment of sequences
was guided by amino acid translations (with the invertebrate
genetic code) using TranslatorX (Abascal et al., 2010) and MAFFT
version 5.0 (Katoh et al., 2005). Models of evolution that best
fit the data set were selected independently for Bayesian in-
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ference (Bl) and Maximum Likehood (ML) analyses, according
to the Bayesian information criterion (HKY+G) and the Akaike
information criterion (GTR+G), respectively. Both models were
selected using jModelTest version 2.1.6 (Darriba et al., 2012)
run on the CIPRES Science Gateway portal version 3.3 (Miller et
al., 2010). Bl analysis was performed with MrBayes version 3.2.6
(Ronquist et al., 2012) run on the CIPRES Science Gateway portal
version 3.3 (Miller et al., 2010) conducting two independent
Markov chain Monte Carlo runs (with four chains each) for 10
million generations each, sampling every 1000 generations, and
discarding the first 25% of samples as burn-in. ML analysis was
performed with PhyML version 3.0 (Guindon et al., 2010). The
robustness of the inferred trees was tested by nonparametric
bootstrapping employing 10,000 pseudoreplicates. The spe-
cies from the Cape Verde Islands and Lautoconus ventricosus
from the Mediterranean Sea were used as outgroups in both
phylogenetic analyses (Bl and ML).

Abbreviations
Museums and institutions

MHNG: Muséum d’Histoire Naturelle, Geneva, Switzerland.

MNCN: Museo Nacional de Ciencias Naturales, Madrid, Spain.

MNHN: Muséum Nationale d’Histoire Naturelle, Paris, France.

MSF: Molluscan Science Foundation, Inc., Owing Mills, Mary-
land, USA.

SMNS : Staatliches Museum flr Naturkunde, Stuttgart, Ger-
many.

UMMZ: University of Michigan Museum of Zoology, Ann Arbor,
Michigan, USA.

MIJT: Manuel J. Tenorio reference collection, Jerez, Spain.

Shell morphometry

S, maximum shell length AH aperture height

RD relative diameter (= MD/
AH)

RSH relative spire height (=
SH/SL)

PMD relative position of the

maximum diameter (= PMD/
AH)

MD maximum diameter
SH spire height

HMD height of maximum
diameter

Radular morphometry

SL/TL shell length/radular tooth length

T /AP radular tooth size/anterior portion length
100B /AP 100 x blade length/anterior portion length

RESULTS
Phylogenetic Analysis

The ML analyses based on a 693-bp fragment of the
mitochondrial cox1 gene yielded the tree shown in Fig. 4. The
Bl analyses arrived at an identical topology (-In L =-1857.37 for
run 1; -In L =-1855.35 for run 2). Specimens from Saint Helena
Island, which form a monophyletic group, were recovered
within the clade formed by specimens from Angola, with high
statistical support. Four sites were variables in the sequences
of the specimens from Saint Helena Island, and all nucleotide
substitutions occurred in the third codon position.

Since specimens from Saint Helena form a clade whose
closer sister group taxa are species from Angola, and these

Species Locality GenBank accession N2 | Voucher N2

Varioconus chytreus Baia da Lucira, Angola KU892090 MNCN/ADN 86679

Lautoconus dorotheae W coast of Madeleine Is., Dakar, KJ550548 MNHN IM2009-8702
Senegal

Varioconus franciscoi Sdo Nicolau, Angola KU892089 MNCN/ADN 86678

Lautoconus hybridus Dakar, Senegal KJ550301 MNHN IM2009-18301

Africonus infinitus Maio Is., Cape Verde AY588187 Duda & Rolan (2005)

Africonus irregularis Boa Vista Is., Cape Verde AY588188 Duda & Rolan (2005)

Africonus josephinae Boa Vista Is., Cape Verde AY588190 Duda & Rolan (2005)

Varioconus jourdani Saint Helena Island KU892095-99, MNCN/ADN 86684-85, 87-91

KU892100-01

Varioconus lobitensis Baia Farta, Angola KU892094 MNCN/ADN 86683
Africonus longilineus Sal Is., Cape Verde AY588193 Duda & Rolan (2005)
Africonus luquei Boa Vista Is., Cape Verde AY588195 Duda & Rolan (2005)
Africonus maioensis Maio Is., Cape Verde AY588199 Duda & Rolan (2005)
Lautoconus mercator (1) Dakar area, Senegal KJ550378 MNHN IM2009-19232
Lautoconus mercator (2) Dakar area, Senegal AY588200 UMMZ 301996
Varioconus micropunctatus | Baia da Lucira, Angola KU892092 MNCN/ADN 86681
Lautoconus pineaui Dakar, Senegal KJ550412 MNHN IM2009-19240
Varioconus trovaoi Baia da Lucira, Angola KU892088 MNCN/ADN 86677
Varioconus variegatus Inhamangano, Angola KU892091 MNCN/ADN 86680
Lautoconus ventricosus Gulf of Gabes, Tunisia KJ550006 MNHN IM2009-18301
Varioconus zebroides Sao Nicolau, Angola KU892093 MNCN/ADN 86682

Table 1. List of species, locality of collection, GenBank accession numbers (new sequences in bold) and voucher numbers.
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Fig. 4.- Phylogenetic relationships of V. jourdani from Saint Helena Island (7 individuals) and other West African cones inferred
from mitochondrial cox1 gene using ML and Bl analyses. Numbers on each branch represent support values for ML (bootstrap
proportions, up) and BI (posterior probabilities, down), respectively. Only support values above 50 % bootstrap proportions or
0.90 Bayesian posterior probabilities are shown. Scale bar indicates substitutions per site.

are ascribed to genus Varioconus, it is reasonable to name
the cone species from Saint Helena as Varioconus jourdani, a
combination that was already proposed by Tucker & Tenorio
(2009). Cones from the Mediterranean Sea and those endemic
from Senegal were considered congeneric by Tucker & Tenorio
(2009), and placed in genus Lautoconus. However, the recon-
structed phylogenetic tree indicates that this genus is paraphy-
letic. One possible taxonomic interpretation is that the cones
from Senegal actually belong to genus Varioconus, which thus
defined would become a larger taxonomic unit including many
species from mainland Africa. Alternatively, we may consider
the introduction of a new genus for the placement of the en-
demic cones of Senegal as a sister group to the endemic cones
from Angola. Molecular and morphological studies, currently in
progress, would help in disentangling the question. In any case,
since L. ventricosus is the type species for genus Lautoconus,
this genus would only be applicable to the species from the
Mediterranean and neighboring Atlantic. The phylogenetic
relationships between L. ventricosus and the endemic cones of
Cape Verde are also being currently studied in detail.

To summarize, as a result of this phylogenetic study we
can conclude that all specimens from Saint Helena clustered
together with no clear group separation among individuals from
different populations in the island, this being consistent with
one single species hypothesis. Saint Helena Island cones are
closely related to endemic cones from Angola, and hence they
should be ascribed to the taxon Varioconus jourdani.
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SYSTEMATICS
Family CONIDAE Flemming, 2009
Subfamily CONINAE Tucker & Tenorio, 2009
Genus Varioconus da Motta, 1991
Varioconus jourdani (da Motta, 1984)
Fig. 2; Plates 1 and 2

Type material: Holotype (MNHG 983.575; 28.2 x 18.5
mm, Fig. 2). 4 paratypes deposited in several institutions:
paratype 1 (30 x 21 mm); paratype 2 (30 x 19.7 mm); paratype
3 (30.2 x 20 mm); and paratype 4 (29.7 x 19.7 mm).

Type locality: Lot’s Wife Pond, South Side (Windward)
of Saint Helena Island (UK), South Atlantic.

Material examined: More than 25 live-collected speci-
mens from two separate populations. See Fig. 3 for localities.
The examined specimens are in the MSF collection, and in the
reference collections of the first and second authors.

Distribution and habitat: Endemic to Saint Helena
Island, with several separate populations known. Reports of
this species from Ascension Island are unreliable at this stage.
There are two specimens of dead, worn shells resembling V.
jourdani at the SMINS with labels that state “Ascension Island”
as locality, but with no additional information. Divers report a
slender variation, predominantly found along the north coast of
theisland, in groups of several individuals on rocks in turbulent
water at 10-12 m. Isolated individuals of a broader form, more
closely resembling the type material, are found isolated at
30-35 m on and among rocks, in quieter areas to the south of
the Island. There is no other cone snail species living in direct
sympatry with V. jourdani.

Description of the shell: Morphometric parameters:
L =21 -31 mm; average L = 28 mm; RD = 0.66 — 0.78; RSH
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=0.13 — 0.21; PMD = 0.82 — 0.87. Moderately small, solid,
compact, broadly and ventricosely conical shell. The sides of
the last whorl are straight, convex below the shoulder. The
shoulder is rounded, and the spire moderately elevated with
straight profile. The surface of the last whorl is smooth above
the base. The spire whorls are usually convex, covered with
very fine arcuate radial hairlines. Cords are absent. Protoconch
not studied due to erosion, but assumed to be paucispiral. The
ground color of the shell is bluish-white with a variable number
of patterned zones, usually below the shoulder, in the center
and in the lower third; there is a great variability in the color and
in the extension of the pattern, with dark brown being the most
common, but also orange-brown or pinkish. The ground-color
areas may appear speckled with dots and/or irregular fine axial
lines; the spire whorls usually exhibit brown or orange-brown
blotches. The aperture is purplish-white in the inside, with the
internal margin of the lip stained purple interrupted by two
narrow white bands, one at the height of the shoulder and the
other at the lower third. The periostracum is pale yellow and
translucent. The operculum is small, elongated (Fig. 5), and
typical of a Varioconus. Most shells found alive are incrusted
with calcareous algae.

Living animal and radula: A freshly preserved animal
was of reddish brown color with numerous minute paler specks.
The tentacles are black, the eye stalks reddish. 38 to 43 teeth
in radular sac. Radular tooth (Fig. 6) of medium size (S /T, =
47 —53), with a short, pointed barb and with the anterior sec-
tion equal or slightly shorter than the posterior section of the

5mm

Fig. 5.- Operculum of V. jourdani from Black Rock,
South Saint Helena Island, 25-35 m depth. S 30.0 mm

tooth (TL/APL =2.0—-2.3). Waist evident. Blade rather indistinct
covering most of the anterior section (100B /AP, = 64% to 81%).
23 —29 denticles in serration, arranged in one row in the api-
cal portion, becoming 2-3 rows below, ending in a rounded
terminating cusp. Base large, with a basal spur.

Comparisons: In the original description, this taxon
was considered most similar to Lautoconus taslei (Kiener,
1850) (Fig. 7A). This species is pear-shaped, with a swollen
shoulder strongly attenuated towards the base. However, the
background color is greenish-yellow, with two whitish spiral
bands, while the aperture is dark purple. V. jourdani was also
compared to Conus olivaceus Kiener, 1850, now considered
a synonym of L. taslei, and to Conus damottai Trovdo, 1979
(endemic to the Cape Verde Islands) and Conus orri Ninomiya
& da Motta, 1982 (Fig. 7B). Actually, according to the phyloge-
netic study, all these species, placed in the genera Lautoconus

Fig. 6.- Radular teeth of V. jourdani from Black Rock, South Saint Helena Island, except F (Flagstaff Bay, North Saint Helena
Island). A) S, 27.1 mm; B) S, 30.1 mm; C) S, 29.9 mm; D) S, 30.3 mm; E) S, 28.7 mm; F) S, 22.9 mm. Bar scale = 0.1 mm.
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Plate 1.- 1-8 Varioconus jourdani (da Motta, 1984), Flagstaff Bay, Saint Helena Island, 10-15 m depth. 1a-b, 24.0 mm;
2 28.2 mm; 3a-b 22.6 mm; 4a-b 24.7 mm; 5 28.7 mm; 6a-b 21.1 mm; 7a-b 22.9 mm; 8 16.8 mm. 1 to 6 in MSF collection;
7 and 8 in MJT collection.
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Fig. 7.- A) Lautoconus taslei (Kiener, 1850), 38.7 mm, Joal Fadiouth, Senegal, MJT collection; B) Paratype 3 of Conus orri Ninomiya
& da Motta, 1982, 30.2 mm, Bojol Island, Gambia, SMNS collection; C) Varioconus aemulus (Reeve, 1844), 41.6 mm, Baia do
Mussulo, Luanda Province, Angola, MJT collection; D) Varioconus xicoi (Rockel, 1987), 29.8 mm, Praia de Santiago, Luanda Prov-

ince, Angola, MJT collection.

and Africonus, are only distantly related to V. jourdani. The
cone species from Angola most similar to V. jourdani in terms
of shell morphology are possibly Varioconus aemulus (Reeve,
1844) (Fig. 7C), and also Varioconus xicoi (Rockel, 1987) (Fig.
7D). The former is narrower-bodied than V. jourdani, whereas
the latter has a distinctive angulate or subangulate shoulder,
rather than rounded.

Remarks: The shell of V. jourdani exhibit the characters
observed in other species of the genus Varioconus, namely
the absence of cords on the sutural ramp and the rounded,
indistinct shoulder. Likewise, the radular tooth morphology
is fully consistent with the placement in this genus. We have
studied specimens from two different populations, from the
north and south of the island respectively. These correspond
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Fig. 8.- Plot of MD versus S, for individuals from northern and southern populations of V. jourdani: Flagstaff Bay (¢) and Black
Rock (M),
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Plate 2.- 1-8 Varioconus jourdani (da Motta, 1984), Black Rock, Saint Helena Island, 25-30 m depth. 1a-b, 27.1 mm;
2a-b 29.4 mm; 3a-b 30.1 mm; 4a-b 29.9 mm; 5a-b 30.3 mm; 6a-b 28.7 mm; 7a-b 29.9 mm; 8a-b 27.2 mm. MSF collection.
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respectively to two shell morphotypes, one being more slen-
der, and the other more inflated. The difference in the MD/SL
ratio between the two populations is clearly shown on the plot
represented in Fig. 8.

Additional material from different places and depths
around the island will be necessary to ascertain the consis-
tency of this observation. Although the number of individuals
studied is insufficient to draw any solid conclusion, a statistical
comparison between the individuals from the northern and
southern populations revealed significant differencesin S (t=
4.425,p=0.00021; U=13.5,p=0.00081) and in MD (ANCOVA
on MD, population locality as factor, and S, as covariate: F =
38.98, p=0). Thus, specimens from Flagstaff Bay (Plate 1) have a
smaller mean S (25.1 mm versus 29.4 mm) and are significantly
narrower-bodied than those from Black Rock (Plate 2). The
former exhibit a more constant, darker color pattern (although
with exceptions, i. e. Plate 1, Fig. 5) than the specimens from
the south of the island, which are far more variable and exhibit
lighter, more vivid colors (uniform pale pink in some cases).
There are also differences in radular morphometry (Fig. 6F;
in parameters T /AP _and 100B /AP ), but the radula was only
examined in one specimen of this population. The north and
south populations, however, were not resolved molecularly us-
ing cox1 alone. For the time being, we consider the individuals
of these two populations conspecific, and within the variability
of the single taxon V. jourdani. Having merely a single species
in different habitats around Saint Helena Island agrees with the
situation in the Canary Islands, where the variable Lautoconus
guanche (Lauer, 1993) is spread throughout the different islands
of the archipelago (Cunha et al. 2014). However, further studies
and examination of more individuals from different populations
around the island might eventually afford sufficient information
providing support for an alternative species hypothesis, i.e.,
multiple species and the occurrence in Saint Helena Island of
a species radiation process similar to that observed in other
oceanic archipelagos like the Cape Verde Islands (Cunha et al.
2005; Duda & Rolan 2005).

The majority of the gastropod species recorded by
Brown (2014) indicates that Saint Helena Island was populated
mainly by West African species. This is easily explained by pre-
vailing ocean currents in this part of the Atlantic. The Benguela,
or South Equatorial current, carries warm surface water along
the coast of Angola northwards, and then moves west in to the
Atlantic. An Equatorial counter current, running in west to east
direction separates the Benguela from the northern Equatorial
current. The species of Cassidae, Ranellidae and Bursidae are
conchologically inseparable from their West African popula-
tions, and most of them are amphi-Atlantic. The two species of
Cypraeidae present in Saint Helena Island are of West African
origin, with the closest relatives in the Cape Verde Islands, but
both have developed distinct features (Naria spurca sanctae-
helenae (Schilder, 1930) and Luria lurida oceanica (Schilder,
1930)). Their molecular data suggest a close relationship, but
in isolation, supported by their distinctive shells, which allow a
safe distinction from West African populations of their respec-
tive relatives (Dr. Christopher P. Meyer, pers. comm. with the
second author, 2015). Many of the Gastropods of Saint Helena
Island also occur at Ascension Island, which is an indication
that those species that have settled in these remote places
have long-lasting veliger stages, and have arrived to Ascension

Island rather recently, possibly with Saint Helena Island as a
stepping-stone. The arrival of species from the opposite direc-
tion, from the Caribbean or South America, via Ascension, to
Saint Helena Island has apparently not happened. The question
is how the ancestor of V. jourdani initially got to this remote
place, and when. Dating analyses based on molecular phylog-
enies with more taxa and genes are essentials to answer these
questions. Unfortunately, no egg-capsules or specimens of V.
jourdani with a well preserved protoconch are available to us
at this point to allow conclusions on its mode of development.
Whether V. jourdani has become an intracapsular developer,
or if it retained a planktonic phase may become an important
aspect once the status of its two morphologically divergent
populations can be ascertained.
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Note taxonomique sur des Carditidae (Bivalvia : Carditoida) du Maastrichtien
et du Danien du bassin de Paris introduits
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Résumé : L'examen du matériel type du taxon Cardita heber-
tiana d’Orbigny, 1850 provenant du Maastrichtien (Crétacé
supérieur) de Vertus (Marne) et du Danien (Paléocéne infé-
rieur) du Port-Marly (Yvelines) et de Meudon (Hauts-de-Seine)
montre que plusieurs espéces ont été confondues. Les spéci-
mens de Vertus sont tout a fait conformes a la description et
correspondent donc bien au taxon C. hebertiana qui est assigné
au genre Glyptoactis (Baluchicardia). Un lectotype est désigné
pour cette espéce. En revanche, les spécimens du Port-Marly
et de Meudon different notablement de la diagnose donnée
par d’Orbigny pour le taxon C. hebertiana. lls correspondent
a trois autres especes, dont l'une, décrite du Danien de Bel-
gique, Venericor duponti (Cossmann, 1908), est signalée pour
la premiére fois dans le bassin de Paris (France). Les deux
autres especes sont nouvelles et sont nommées : Venericardia
elisabethae nov. sp. et Paraglans lydiae nov. sp.

Mots clés : Bivalvia, Carditidae, Maastrichtien, Danien, Taxo-
nomie, Lectotype.

Abstract: The examination of the type material of Cardita
hebertiana d’Orbigny, 1850 from the Maastrichtian of Vertus
(Marne) and from the Danian of Le Port-Marly (Yvelines) and
Meudon (Hauts-de-Seine) shows that several species were
confused. The specimens from Vertus are completely in ac-
cordance with the description and thus correspond well to C.
hebertiana, which is assigned to Glyptoactis (Baluchicardia).
A lectotype is designated for this species. On the other hand,
the Danian specimens from Le Port-Marly and Meudon differ
obviously from the diagnosis given by Orbigny for C. hebertiana.
They correspond to three other species, among which one de-
scribed from the Belgian Danian, Venericor duponti (Cossmann,
1908), is recorded for the first time in the Paris Basin (France).
The two other species are new and are named: Venericardia
elisabethae nov. sp. and Paraglans lydiae nov. sp.

Key words: Bivalvia, Carditidae, Maastrichtian, Danian, Tax-
onomy, Lectotype.

Introduction

DESOR (1847) a proposé la création de I'étage Danien (Paléo-
céne inférieur) et a montré la similitude paléontologique entre
les dépbts de Faxe (Danemark), de Vigny (Val d’Oise) et de
Laversines (Oise). Par ailleurs, I'age des gisements de Vertus et
du Mont-Aimé a été discuté (GUILLEVIN, 1976 ; 1977 ; BIGNOT,
1987) sans pour autant conclure sur leur position. Cependant,
un examen récent du matériel d’ostracodes (GUERNET, 2016),
ainsi que la découverte d’'une dent de mosasaure signe un age
maastrichtien (Crétacé supérieur) et non danien. D’ORBIGNY

A. (1850a) publie une note sur le Danien du bassin de Paris et
propose pour la premiere fois, la description de nombreux fos-
siles daniens. Ces descriptions sont fondées sur une approche
originale : I'étude des moulages d’empreintes (PACAUD &
MERLE, 2002). Dans le cadre de la rédaction de l'ouvrage sur
le Stratotype du Danien (travail en cours) nous avons dressé
I'inventaire faunistique des mollusques. Il apparait, apres exa-
men du matériel type conservé au MNHN, que le taxon Cardita
hebertiana décrit par ’ORBIGNY A. (1850a) de Vertus (Marne),
du Port-Marly (Yvelines) et de Meudon (Hauts-de-Seine) (Fig.
1) correspond a quatre espéces différentes. De plus, le matériel
provenant de Vertus, qui selon nous, correspond parfaitement
a la diagnose donnée par d’Orbigny pour ce taxon, est d’age
maastrichtien. Nous conservons donc le nom Cardita heber-
tiana pour le matériel crétacé que nous assignons au genre
Glyptoactis (Baluchicardia) et désignons un lectotype pour
fixer le matériel type. Les spécimens daniens correspondent
a trois autres espéces dont deux nouvelles sont décrites dans
ce travail.

Abréviations.

MNHN.F  Muséum National d’Histoire Naturelle, Collection
de Paléontologie (Paris, France).

IRScNB Institut Royal des Sciences Naturelles de Belgique
(Bruxelles).

DUV Diamétre umbono-ventral.

DAP Diameétre antéro-postérieur.

Systématique.

Super-Famille Carditoidea Fleming, 1820
Famille Carditidae Fleming, 1820
Sous-Famille Carditesinae Chavan, 1969
Genre Glyptoactis Stewart, 1930
Sous-Genre Baluchicardia Rutsch & Schenk, 1940

Espece-type : Cardita beaumonti d’Archiac & Haime, 1854
par désignation originale.

Origine : Danien (Paléocéne inférieur), Pakistan.

Remarques. Les travaux de HEASLIP (1968) ont largement contri-
bué a accroitre les connaissances sur le genre Baluchicardia.
CHAVAN (1969) rattache Baluchicardia au genre Glyptoactis
Stewart, 1930 (Espéce type : Venericardia hadra Dall, 1903
par désignation originale). Il est reconnu que les espéces de
Baluchicardia, issues probablement au Crétacé supérieur
d’espéces du genre Venericardia Lamarck, 1804 (Espéce type :
Venus imbricata Lamarck, 1801 par désignation subséquente
— Schmidt, 1818), sont a l'origine des Glyptoactis (Heaslip,

XENOPHORA TAXONOMY 11 - APR 2016 @ 43



J-M PACAUD & D. MERLE - Note taxonomique sur des Carditidae du Maastrichtien et du Danien du bassin de Paris

1968 ; Freneix, 1972). A partir des données de Heaslip et de
celles de Chavan, les critéres définissant Baluchicardia sont les
suivants : la coquille est caractérisée par une forme courte en
avant, allongée en arriére, une forte convexité, une troncature
postérieure marquée, par des cotes tripartites comportant une
partie médiane (ou corde centrale) noduleuse et des paracétes
plus ou moins développées. A la charniére, la dent cardinale
antérieure droite (3a) est située au bord antérieur de la fossette
(2’) dans laquelle s’engage la cardinale antérieure gauche (2).
Baluchicardia est connu depuis le Maastrichtien jusqu’a I'Eo-
céne dans les provinces indo-méditerranéenne et caraibes du
domaine téthysien ainsi que dans le domaine sud-atlantique. Le
genre Rotundicardia Heaslip, 1968 (Espece type : Venericardia
rotunda Lea, 1833 par désignation originale) posséde le méme
type de charniére, mais montre une forme plus arrondie, sans
troncature postérieure et des cotes tendant a la simplification.
Chez les sous-genres Glyptoactis sensu stricto et Claibornicar-
dia Stenzel & Krause, 1957 (Espece type : Cardita alticostata
Conrad, 1833 par désignation originale), la charniere difféere
par I'alignement en arc des cardinales (3a) et (3b) ; (3a) est
située au-dessus de la fossette (2’), au lieu d’étre en position
marginale antérieure de cette fossette (FRENEIX 1972).

Glyptoactis (Baluchicardia) hebertiana (d’Orbigny A, 1850)
(PI. 1, Figs 1-9)

Cardita hebertiana d’Orbigny A, 1850a : 130-131, n° 32 (partim).

Autres références

Cardita hebertiana d’Orbigny — d’Orbigny A, 1850b : 293, n° 32 (partim). —
d’Orbigny A, 1852 : 696 (partim). — Gabb, 1861 : 161. — Pictet & Campiche,
1866:341, n°29.—Greppin, 1866 : 140.—Greppin, 1867 : 112.—Meunier, 1875 :
65. —Hébrard, 1883 : 222, n° 13. — de Grossouvre, 1901 : 139 (Cardita heberti
de Grossouvre, 1901 [non Terquem, 1855] est une émendation injustifiée). —
Meunier, 1912 : 182.— Abrard, Joleaud & Lemoine, 1927 : 392. — Vincent, 1930
: 83. — Bignot & Geyssant, 1997 : 15. — Pacaud & Merle, 2002 : 595 (partim).

Baluchicardia hebertiana (d’Orbigny) — Chavan, 1950 : 72, fig. 1-2.

Localité type : Vertus (Marne), Maastrichtien (Crétacé supé-
rieur).

Matériel type : Lectotype (empreinte externe) désigné ici,
MNHN.F.R63240 (coll. d’Orbigny). Paralectotypes, 5 ex.
(empreintes externes), MNHN.F.R63241, A46194, A46195,
A46243 et A57275.

Diagnose originale : « Espéce quadrangulaire, renflée, ornée
d’environ 26 grosses cétes rayonnantes, saillantes, carénées,
pourvues dessus d’une série de tubercules, et latéralement
d’une saillie longitudinale. Déterminée [par C. d’Orbigny] sous
le nom de Cardium porulosum ».

Dimensions : Lectotype, diamétre umbono-ventral : env.
19,0 mm. Diameétre antéro-postérieur : env. 21,0 mm.
Paralectotype MNHN.F.R63241, diamétre umbono-ventral :
env. 23,0 mm. Diamétre antéro-postérieur : env. 25,0 mm.
Paralectotype MNHN.F.A46194, diamétre umbono-ventral :
env. 26,0 mm. Diamétre antéro-postérieur : env. 28,0 mm.
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Fig. 1. Localisation géographique des gisements étudiés.
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Paralectotype MNHN.F.A46195, diamétre umbono-ventral :
14,0 mm. Diametre antéro-postérieur : env. 15,0 mm. Para-
lectotype MNHN.F.A46243, diamétre umbono-ventral : 26,0
mm. Diameétre antéro-postérieur : 28,0 mm. Paralectotype
MNHN.F.A57275, diameétre umbono-ventral : env. 11,0 mm.
Diamétre antéro-postérieur : env. 14,0 mm.

Autre matériel examiné : Vertus (Marne), Maastrichtien (Cré-
tacé supérieur), 3 ex. (empreintes externes) MNHN.F.A57131,
A57132 et A57133 (leg. Merle).

Discussion.

Le matériel type de Cardita hebertiana d’Orbigny A, 1850 est
ici restreint aux seuls spécimens provenant de Vertus (Marne).
Il est constitué par des empreintes externes de faces dorsales
de 4 valves gauches et de 2 valves droites, incompletes, dont
les caractéristiques concordent bien avec la description de
I'auteur, notamment lorsqu’il écrit : « [...] ornée d’environ 26
grosses cOtes rayonnantes, saillantes, carénées, pourvues
dessus d’une série de tubercules, et latéralement d’une saillie
longitudinale », allusion aux cotes tripartites ornant la surface
externe de la coquille.

Remarques : Le matériel de Meudon (Hauts-de-Seine) assigné
par Charles D’ORBIGNY (1836 : 284 ; 1838 : 128) a Cardium
porulosum correspond a Venericor duponti (Cossmann, 1908)
décrit ci-apres. Cardita heberti de Grossouvre, 1901 [non
Terquem, 1855] est une émendation injustifiée de Cardita
hebertiana d’Orbigny, 1850. Le nom Cardita heberti, introduit
par TERQUEM (1855 : 302, n° 32, pl. 20, fig. 10), n’est pas un
homonyme primaire plus récent de Cardita hebertiana d’Orbi-
gny, 1850 (orthographe variante), malgré la dédicace a Edmond
Hébert. 'émendation de DE GROSSOUVRE (1901 : 139) est donc
non seulement injustifiée mais également inopportune car elle
provoque une homonymie secondaire qui n’a pas lieu d’étre.

Sous-Famille Venericardiinae
Genre Venericor Stewart, 1930
Espéce type : Venericardia planicosta Lamarck, 1801
par désignation originale
Origine : Lutétien (Eocéne moyen), bassin de Paris

Venericor duponti (Cossmann, 1908)
(PI. 1, Figs 10-11)

Venericardia duponti Cossmann, 1908 : 52-53, pl. 5, fig. 12-17 et pl. 6, fig. 1-3.

Synonymie
Cardium porulosum sensu d’Orbigny C, 1836 : 284. —sensu d’Orbigny C., 1838 :
128 [non Solander in Brander, 1766].

Cardita hebertiana d’Orbigny A, 1850a : 130-131, n® 32 (partim). —d’Orbigny A
1850b : 293, n° 32 (partim). — Pacaud & Merle, 2002 : 595 (partim).

Venericardia erugata Cossmann, 1908 : 53-54, pl. 6, fig. 4-8.

Venericardia (Cardita) multicostata imbricatiformis Krach, 1969 : 50-51, pl.
10, fig. 5-6.

Venericor aff. duponti Rosenkrantz, 1970 : 435.
Venericor sp.1 Petersen & Vedelsby, 2000 : 69-71, fig. 104A-B.

Autres références
Venericardia duponti Cossmann — Vincent, 1930 : 82, pl. 4, fig. 13. — Gardner
& Bowles, 1939 : 161, 168-169. — Panteleew, 1974 : 45.

Venericardia (Venericor) duponti Cossmann — Stewart, 1930 : 153. — Stenzel
el al., 1957 : 102.

Venericardia planicosta duponti Cossmann — Chavan, 1936a : 116. — Chavan,

1936b : 2-4, fig. 1-4. — Rutsch, 1936 : 198.

Megacardita (Venericor) planicosta duponti (Cossmann) — Glibert & Van de
Poel, 1973 : 31.

Venericardia (Venericor) planicosta duponti (Cossmann) — Anderson, 1974 :
166, pl. 7, fig. 5-7. — Villatte, 1977 : 153-154.

Venericardia erugata Cossmann — Lazar, 1965 : 103-104, pl. 8, fig. 11.— Moroz,
1972 : 58-59, fig. 13, fig. 11.

Venericardia (Cardita) erugata Cossmann — Krach, 1969 : 51, pl. 9, fig. 4.

Matériel type : Lectotype (IRScCNB 1879) et paralectotypes
(IRScNB 1880-1884) de Venericardia duponti Cossmann, 1908. —
Lectotype (IRScNB 1885) et paralectotypes (IRSCNB 1886-1887)
de Venericardia erugata Cossmann, 1908.

Localité type : Mons (Belgique), Danien (Paléocéne inférieur).
Matériel examiné : Meudon (Hauts-de-Seine), Danien
(Paléocéne inférieur), empreinte externe d’une valve droite,
MNHN.F.A46193 (coll. d’Orbigny). — Obourg (Belgique), 5 ex.,
MNHN.F.J15675 et J15676 (coll. Cossmann) ; 2 ex. juvéniles (=
Venericardia erugata Cossmann, 1908, MNHN.F. J15677 (coll.
Cossmann).

Dimensions : Diamétre umbono-ventral : env. 37,0 mm. Dia-
métre antéro-postérieur : env. 42,0 mm.

Discussion. Venericor duponti (Cossmann, 1908), confondue
avec Cardium porulosum Solander in Brander, 1766 par Charles
D’ORBIGNY (1836 : 284 ; 1838 : 128) et avec Cardita hebertiana
par Alcide D’ORBIGNY (1850a : 130-131, n°® 32), se distingue
immédiatement par ses dimensions plus importantes, par ses
larges coOtes aplaties, aux crénelures effacées et séparées par de
profondes rainures. Par conséquent, I'exemplaire de Meudon
de la collection d’Orbigny, identifié par erreur a C. hebertiana,
permet de signaler la premiére occurrence dans le bassin de
Paris de I'espéce du Danien de Mons (Belgique). MAKARENKO
(1970 : 81) place en synonymie de Cardita volgensis Barbot de
Marny, 1874 'espece de Mons. Ceci dit, nous suivons VILLATTE
(1977 : 153-154) qui remarque a juste titre que Makarenko
insiste bien sur le fait que les cotes de I'espece du Paléocene
d’Ukraine sont tripartites sur les coquilles juvéniles, ce que
montre la coquille figurée par cet auteur (1970 : pl. 12, fig. 1).
Les coquilles du Danien de Mons ne présentent, a aucun stade
de croissance, ce type de sculpture. Par ailleurs, nous n’avons
pu consulter le travail original de Barbot de Marny et nous
ne pouvons étre certains que les auteurs russes (NETSCHAEYV,
1897 : 75, pl. 3, fig. 1-2 ; ARCHANGELSKY, 1904 : 81-82, pl. 4, fig.
1-2 ; MOROZ & JERMOKHINA, 1991 : 10, pl. 1, fig. 6) interprétent
correctement I'espece du Paléocene du Caucase. Nous conser-
vons donc pour la coquille du Danien de Mons et de Meudon
le nom Venericor duponti (Cossmann, 1908). Les coquilles du
Paléocéne de la Péninsule de Nuussuaq (Groenland) assignées
a Venericor aff. duponti par ROSENKRANTZ (1970) ou a Venericor
sp.1 par PETERSEN & VEDELSBY (2000) sont tres probablement
des synonymes de |'espece de Mons. Par ailleurs, la coquille
décrite par KRACH (1969 : 50-51 : pl. 10, fig. 5-6) des argiles
paléocenes de Blizne et de Ptosina (Pologne) sous le nom de
Venericardia (Cardita) multicostata imbricatiformis, ne présente
aucune différence appréciable avec I'espece de Mons ; nous
considérons ce taxon comme un synonyme subjectif plus récent
de Venericor duponti (Cossmann, 1908).

Genre Venericardia Lamarck, 1801
Espéce type : Venus imbricata Gmelin, 1791 par désignation subséquente
(Schmidt, 1818)
Origine : Lutétien (Eocéne moyen), bassin de Paris
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Venericardia elisabethae nov. sp.
(PI. 1, Figs 14-15)

Synonymie
Cardita hebertiana d’Orbigny A, 1850a : 130-131, n® 32 (partim). —d’Orbigny A
1850b : 293, n° 32 (partim). — Pacaud & Merle, 2002 : 595 (partim).

Venericardia aizyensis sensu Chavan, 1936b : 4, fig. 5-6. — sensu Glibert & Van
de Poel, 1973 : 31 [non Cardita aizyensis Deshayes, 1858].

Matériel type : Holotype (empreinte externe d’une valve
gauche), MNHN.F.A09422 (coll. d’Orbigny). Paratype (em-
preinte externe d’une valve gauche) du Pont de Falaise, Mon-
tainville (Yvelines), MNHN.F.A46246.

Localité type : Le Port-Marly (Yvelines), Danien (Paléocéne
inférieur).

Dimensions : Holotype, diamétre umbono-ventral : env. 25,0
mm. Diametre antéro-postérieur : env. 27,0 mm. Paratype,
diametre umbono-ventral : env. 34,0 mm. Diameétre antéro-
postérieur : env. 36,0 mm.

Etymologie : Espece dédiée a Elisabeth Duquenne, attachée
honoraire au MNHN, en remerciement pour son travail sur les
collections de Paléontologie du Muséum.

Description. Empreintes externes de faces dorsales. Coquille
de taille moyenne, a test épais, orbiculaire, inéquilatérale, peu
convexe. Coté antérieur assez court, coté postérieur tres dilaté.
Crochets gonflés. Lunule petite, a peine visible, enfoncée sous
le crochet. Corselet non observable. Surface dorsale ornée
de 31 cétes rayonnantes, tripartites, modérément saillantes,
comportant une partie médiane étroite portant de petites
crénelures arrondies, subimbriquées et des paracotes a peine
développées. Les cotes sont séparées par des intervalles
profonds, un peu plus larges que les cOtes et ornés de stries
d’accroissement tres serrées.

Discussion. Cette espéce, confondue avec Cardita hebertiana
par D’ORBIGNY A. (1850a : 130-131, n°® 32), se distingue immé-
diatement par le nombre important de cotes ornant la surface
dorsale. Elle en differe également par son galbe orbiculaire, par
ses cOtes tripartites moins puissantes, plus étroites, ornées de
petites crénelures arrondies et non de gros tubercules, par des
paracOtes a peine développées.

Planche 1.

Sous-Famille Carditesinae

Genre Paraglans Chavan, 1941
Espeéce type : Cardium calcitrapoides Lamarck, 1806
par désignation originale
Origine : Lutétien (Eocéne moyen), bassin de Paris

Paraglans lydiae nov. sp.
(PI. 1, Figs 12-13)

Synonymie
Cardita hebertiana d’Orbigny A, 1850a : 130-131, n° 32 (partim). —d’Orbigny A
1850b : 293, n° 32 (partim). — Pacaud & Merle, 2002 : 595 (partim).

Matériel type : Holotype (empreinte externe d’une valve
droite), MNHN.F.R63242 (coll. d’Orbigny), paratype (empreinte
externe d’une valve gauche), MNHN.F.A46130 (coll. d’Orbigny)
et paratypes, 6 ex. (moules internes), MNHN.F.R63243 (coll.
d’Orbigny).

Localité type : Le Port-Marly (Yvelines), Danien (Paléocéne
inférieur).

Dimensions : Holotype, diamétre umbono-ventral : env. 15,0
mm. Diamétre antéro-postérieur : env. 13,0 mm. Paratype,
diameétre umbono-ventral : env. 10,0 mm. Diameétre antéro-
postérieur : env. 9,5 mm.

Etymologie : Espéce dédiée a Lydie Andries, attachée honoraire
au MNHN, en remerciement pour son travail sur les collections
de Paléontologie du Muséum.

Description. Empreintes externes de faces dorsales. Coquille
petite, quadrangulaire, inéquilatérale, relativement convexe.
Coté antérieur assez court, cOté postérieur tres dilaté, presque
rectiligne formant un angle voisin de 90° avec le bord postérieur.
Crochets peu gonflés. Lunule lisse, large, ovale, peu saillante.
Corselet non observable. Surface dorsale ornée de 25 cotes
rayonnantes, étroites, portant de petites crénelures arrondies,
subimbriquées, plus écartées et épineuses sur les derniéres
cotes dans la région postérieure, séparées par des intervalles
un peu plus larges, ornés de stries d’accroissement tres serrées.

Discussion.

Cette espece, confondue avec Cardita hebertiana par D’ORBIGNY
A. (1850a : 130-131, n° 32), se distingue immédiatement par
ses dimensions moindres, par son galbe quadrangulaire, par

Fig. 1-9. Glyptoactis (Baluchicardia) hebertiana (d’'Orbigny A, 1850) du Maastrichtien (Crétacé supérieur) de Vertus (Marne), 1a. Paralectotype
MNHN.F.A46243 (coll. d’Orbigny), DUV : env. 26,0 mm., DAP : env. 28,0 mm. 1b. Détail de 'ornementation du méme spécimen. — 2. Lectotype
MNHN.F.R63240 (coll. d’Orbigny), DUV : env. 19,0 mm., DAP : env. 21,0 mm. — 3. Paralectotype MNHN.F.R63241 (coll. d’Orbigny), DUV : env.
23,0 mm., DAP : env. 25,0 mm. — 4. Paralectotype MNHN.F.A46194 (coll. d’Orbigny), DUV : env. 26,0 mm., DAP : env. 28,0 mm. — 5. Paralecto-
type MNHN.F.A46195 (coll. d’Orbigny), DUV : 14,0 mm., DAP : env. 15,0 mm. — 6. Paralectotype MNHN.F.A57275 (coll. d’Orbigny), DUV : env.
11,0 mm., DAP : 14,0 mm. — 7. MNHN.F.A57133 (leg. Merle), DUV : 22,0 mm., DAP : env. 24,0 mm. — 8. MNHN.F.A57132 (leg. Merle). Détail
de la charniere. — 9. MNHN.F.A57131 (leg. Merle), DUV : env. 15,0 mm., DAP : env. 18,0 mm.

10. Venericor duponti (Cossmann, 1908) du Danien (Paléocene inférieur) de Meudon (Hauts-de-Seine), MNHN.F.A46193 (coll. d’Orbigny),
DUV :env. 37,0 mm., DAP : env. 42,0 mm.

11. Venericor duponti (Cossmann, 1908) du Danien (Paléocene inférieur) de Obourg (Belgique), MNHN.F.J15675 (coll. Cossmann), DUV : 30,6
mm., DAP : 39,0 mm.

12, 13. Paraglans lydiae nov. sp. du Danien (Paléocene inférieur) du Port-Marly (Yvelines), 12. Holotype MNHN.F.A46130 (coll. d’Orbigny),
DUV : env. 13,0 mm., DAP : env. 15,0 mm., 13. Paratype MNHN.F.R63242 (coll. d’Orbigny), DUV : env. 9,5 mm., DAP : env. 10,0 mm.

14. Venericardia elisabethae nov. sp. du Danien (Paléocene inférieur) du Port-Marly (Yvelines), holotype MNHN.F.A09422 (coll. d’Orbigny)
DUV : env. 25,0 mm., DAP : env. 27,0 mm.

15. Venericardia elisabethae nov. sp. du Danien (Paléocéne inférieur) du Pont de Falaise, Montainville (Yvelines), paratype MNHN.F.A46246,
DUV : env. 34,0 mm., DAP : env. 36,0 mm. Moulages en élastomere de silicone des empreintes externes (sauf figure 11).
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ses cOtes étroites, non tripartites et par ses petites crénelures
arrondies et épineuses sur les derniéres cotes dans la région
postérieure. Elle differe de Venericardia elisabethae nov. sp. par
sa taille plus petite, par le nombre inférieur de c6tes ornant la
surface dorsale (25 pour 31 cotes). Elle en differe également par
son galbe quadrangulaire et non orbiculaire, par ses cotes plus
fines, non tripartites et par ses petites crénelures épineuses
sur les derniéres cotes dans la région postérieure. Paraglans
lydiae nov. sp. differe de P. straeleni (Chavan, 1936) du Danien
de Mons (Belgique), seule autre espéce de Paraglans paléocéne
comparable, par ses dimensions moindres, par sa forme moins
allongée, plus convexe, par son c6té postérieur plus court, par
salunule plus large, par ses cotes rayonnantes séparées par des
intervalles un peu plus larges et moins profonds.
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