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Abstract

Pionoconus koukae n. sp. from Oman, Pionoconus arafurensis n. sp. from Northern Australia and Pionoconus rouxi n. sp. from
Western Australia, are named.

Pionoconus vinctus (A. Adams, 1854) and Pionoconus barbara (Brazier, 1898) are reinstated as valid species.

Those five species are included in the genus Pionoconus and belong to a group of similar or closely related species including
also Pionoconus achatinus (Gmelin, 1791), P. monachus (Linnaeus, 1758), P. nigropunctatus (Sowerby |, 1857) and P. striolatus
(Kiener, 1845).

INTRODUCTION

The family Conidae is a large monophyletic group of marine carnivorous gastropods, mostly tropical. The family is defined by the
resorption of the inner walls of the shell and a radula of marginal enrolled teeth used as hypodermic darts. All species develop
complex conopeptides mixtures that help in the capture of prey. Species with piscivorous diet are of special interest because
some of their toxins find pharmaceutical applications. Molecular phylogenies show that piscivory evolved independently three
times within the family. Tucker & Tenorio (2009) recognized five genera within these clades. The genus Pionoconus Maérch, 1852
is the most speciose of these with some thirty described species. Several groups (e.g. Pionoconus magus (Linnaeus, 1758)) are
still in need of a comprehensive revision and appear to be complexes of several related and similar species. We present in this
paper the results of our work on a group of species related to Pionoconus achatinus (Gmelin, 1791).

During three shell collecting trips to Masirah Island in Oman in 2007 and 2009, members of the French Conchological Associa-
tion (AFC), among them the third author, collected shells that were quickly identified from available literature as Pionoconus
achatinus (Gmelin, 1791).

Furthermore a journey to Broome, Western Australia, and surroundings in october 2011 allowed Christophe Roux and the third
author to collect specimens identified in literature as Pionoconus achatinus (Gmelin, 1791).

One year later, on close examination, it appeared that the specimens collected during the two trips significantly differed from the
typical P. achatinus. The authors decided to revise all shells comparable to this species in their collections. We found that nine
species can be recognized: Pionoconus achatinus (Gmelin, 1791) stricto sensu, Pionoconus vinctus (A. Adams, 1854), Pionoconus
barbara (Brazier, 1898), Pionoconus monachus (Linnaeus, 1758), Pionoconus nigropunctatus (Sowerby Il, 1857), Pionoconus
striolatus (Kiener, 1845) and three other species which are described as new herein: Pionoconus koukae n. sp. from Oman,
Pionoconus rouxi n. sp. from Western Australia and Pionoconus arafurensis n. sp. from Northern Australia.

INTRODUCTION

La famille des Conidae est un important groupe monophylétique de gastropodes carnivores, la majorité vivant dans les mers
tropicales. La famille est définie a la fois par la résorption des parois internes de la coquille et par une radula composée de dents
marginales enroulées sur elles mémes et utilisées comme fléchettes hypodermiques. Toutes les especes développent des mélanges
complexes de conopeptides qui jouent un réle essentiel dans la capture des proies. Les especes ayant un régime piscivore font
actuellement l'objet d’une attention particuliére car certaines toxines peuvent étre utilisées pour des traitements médicaux. Les
phylogénies moléculaires montrent que les régimes alimentaires piscivores sont apparus indépendamment au moins trois fois
au cours de I'évolution de la famille. Tucker & Tenorio (2009) reconnaissent cing genres parmi ces clades. Pionoconus est le plus
diversifié d’entre eux avec quelques trente espéces décrites. Plusieurs groupes (Pionoconus magus (Linné, 1758) par exemple)
ont besoin d’une révision approfondie et constituent des complexes de plusieurs espéces apparentées. Nous présentons dans
cette étude les résultats de notre travail sur un complexe d’espéces groupées autour de Pionoconus achatinus (Gmelin, 1791).
Au cours de trois séjours sur |'lle de Masirah a Oman en 2007 et 2009, plusieurs membres de I’Association Frangaise de Conchy-
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liologie (AFC), parmi lesquels le troisieme auteur, ont pu récolter des coquilles qui ont été rapidement identifiées a partir de la
littérature disponible comme Pionoconus achatinus (Gmelin, 1791).

Par ailleurs, un voyage a Broome (Western Australia) et dans ses environs en octobre 2011 a permis a Christophe Roux et au troi-
siéme auteur de récolter des spécimens également identifiés, dans la littérature, comme Pionoconus achatinus (Gmelin, 1791).
Un an plus tard, par une observation détaillée des coquilles, il est apparu que les spécimens récoltés au cours des deux voyages
différaient sensiblement de Pionoconus achatinus stricto sensu. Les auteurs ont donc décidé de réviser I'ensemble du matériel
appartenant a ce complexe présent dans leurs collections.

Il en résulte que plusieurs groupes aux caractéristiques conchyliologiques distinctes ont pu étre isolés.

Neuf espéces différentes sont identifiées dans ce complexe. Six ont déja été nommées précédemment: Pionoconus achatinus
(Gmelin, 1791) stricto sensu, Pionoconus vinctus (A. Adams, 1854), Pionoconus barbara (Brazier, 1898), Pionoconus monachus
(Linnaeus, 1758), Pionoconus nigropunctatus (Sowerby I, 1857), et Pionoconus striolatus (Kiener, 1845). Trois nouvelles espéces
sont nommées: Pionoconus koukae n. sp. originaire d’'Oman, Pionoconus rouxin. sp. du Nord Ouest de I’Australie et Pionoconus
arafurensis n. sp. du Nord de I'Australie.

Pionoconus monachus (Linnaeus, 1758)
Synonymy

Conus monachus (Linnaeus, 1758). Systema Naturae per Regna Tria Naturae, 10th ed., Vol. 1. p. 714 n°262. Figure representa-
tive of lectotype (Kohn, 1963) in Regenfuss, 1758: Auserlesne Scnecken Muscheln und andre Schaalthiere, pl. 12, fig. 68 (fig. 1).
Type locality: none given.

Conus nebulosus Gmelin, 1791. Systema Naturae per Regna Tria Naturae 13 Ed. p. 3387 n°29. Lectotype in MSNP (fig. 2). Type
locality: none given.

Cucullus glaucus Réding, 1798. Museum Boltenianum. p. 48 n° 615/108. No type designated but R6ding refers to Martini, 1788:
Neues Systematisches Conchylien-Cabinet Vol. 2, pl. 55 fig. 613. Type locality: none given.

Cucullus guttatus Roding, 1798. Museum Boltenianum. p. 48 n° 621/113. No type designated but Réding refers to Martini, 1788:
Neues Systematisches Conchylien-Cabinet Vol. 2, pl. 55 fig. 613, 614. Type locality: none given.

Cucullus maculosus Roding, 1798. Museum Boltenianum. p. 48 n° 620/112. Figure representative of lectotype (Kohn, 1975) in
Knorr, 1771: Vergniigen der Augen und des Gemiiths... Part 5, pl. 18 fig. 4. Type locality: none given.

Conus contusus Reeve, 1848. Conchological Iconography. Vol. 1 Monograph of the Genus Conus Supplement. Species n°® 276.
Holotype in ZMUK (fig. 3). Type locality: “Moluccas”.

Conus frostiana Brazier, 1898. New marine shells from the Solomon Islands and Australia. Proceedings of the Linnean Society of
New South Wales, Vol. 22, p. 781. Holotype in SAM. (fig. 4). Type locality: “Solomon Islands”.

Fi6.08.

Fig. 1 Fig. 2 Fig. 3 (courtesy A.J. Kohn Fig. 4 (courtesy SMNS
(courtesy A.J. Kohn from Conus Biodiversity Website) Conus Biodiversity Website) ex Rockel collection)

Shell description

Shells are medium sized to moderately large (35 to 75 mm according to RKK, 1995). The last whorl is ventricosely conical with a
low to moderately high spire of straight to slightly concave outline. The larval shell has 2.75 to 3 whorls and a maximum diam-
eter of 0.7 mm (RKK, 1995) but is frequently eroded in adult shells. The first teleoconch whorls are only weakly tuberculate or
undulate and weakly stepped. The sutural ramps have two to three shallow spiral threads whose number increase on the last
whorls. The last whorl is strongly suffused with large amorphous patches of brown, olive or bluish grey colours. Brown spiral
lines and dashes may appear on the last whorl. These are distant, only present in the darker brown or olive patches and are not
interrupted by white dots or dashes. They are absent in the paler bluish grey patches.

The combination of the characters of the pattern, early teleoconch whorls and spiral threads helps in differentiating this species
from others in the complex.
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References in literature

From Linnaeus’ description alone it is difficult to identify his species. He cites three figures from previous works. Kohn (1963,
1992) established the identity of the present species in designating the figure of Regenfuss as representative of the lectotype
(fig. 8). The five specimens of Linnaeus’ collection stored in LSL and labelled under the name of Conus monachus all belong to
Lautoconus ventricosus (Gmelin, 1791) and Kohn considers that “No authority as types may be attributed to those specimens”.
The figure from Regenfuss is poor and apparently made from a worn shell but shows the bluish colour of the last whorl with
cloudy darker patches, absence of spiral lines and a ventricose shape all agreeing with the modern concept of the species. A
specimen in ZIUU that Linnaeus studied is illustrated by Kohn (1992, fig. 30) and represents undoubtedly the present species.
Conus nebulosus Gmelin, 1791 is based on a very worn specimen (fig. 9) that corresponds to P. monachus.

Cucullus glaucus and Cucullus guttatus of Roding, 1798 are both based on the same figure in Martini’s Neues Systematischen
Conchylien Cabinet which is not clearly identifiable with an extent species. We agree with Kohn and other authors (eg. Walls,
Filmer) that these names are probable synonyms of P. monachus.

Cucullus maculosus Réding, 1798 is, in its turn, clearly based on a figure of P. monachus.

Conus contusus Reeve, 1848 (fig. 10). It represents a pale beige shell without bluish blotches. This kind of pattern occurs
episodically in specimens of P. monachus. Coomans, Moolenbeek & Wils (1985) consider this taxon as a juvenile of Cucullus
cinerarius Roding, 1798.

Finally the holotype of Conus frostiana (fig. 11) appears to be a young specimen of P. monachus.

Geographical range

RKK give a range going from Indonesia to Melanesia through Philippines. In our collections and in literature we identified shells
from: Philippines (LL, EM, INHS), North Western Australia (Rolan & Raybaudi), Queensland (INHS), Papua New Guinea (RKK), New
Britain (INHS), Solomon Islands (LL, EM, INHS), Vanuatu (EM, GH), New Caledonia (LL, EM), Fiji (Cernohorsky, 1964).

Discussion

The species has always been recognized as a valid one in literature. However some authors had a broad concept of the species
including notably P. achatinus.

The authors of the main monographs of the nineteenth century all had a correct concept of the species and separated it from P,
achatinus. Reeve (1843-1844) correctly stated that « P. monachus is very closly (sic) allied to the Conus achatinus ; it may howe-
ver, be readily distinguished by not having any of the interrupted transverse lines which characterize that species ». Kiener also
correctly separates P. monachus from P. achatinus. Sowerby (1857-1858) defines his Conus monachus as being « of a more oval
form than C. achatinus and without the cross lines ». Tryon (1884) defines C. monachus as narrower at shoulder and thinner
than P. achatinus. He also points out that it is « usually without the dotted revolving lines of C. achatinus, although a few such
lines are sometimes vaguely apparent ».

Tomlin, in 1937, synonymized « C. achatinus Brug. » with P. monachus Linnaeus, 1758. He was followed by Walls (1979) (see
discussion of P. achatinus below).

Cernohorsky (1964) gives a long discussion about the nomenclatural history of both C. monachus and C. achatinus. The shells
he illustrates (plate 15, figs. 45 and 45a) actually are specimens of P. monachus but he fails in identifying them as such. Yet he
points out that the fijian shells have « two distinct spiral threads on each whorl » a character only found in P. monachus.

Pionoconus achatinus (Gmelin, 1791)
Synonymy

Conus achatinus Gmelin, 1791. Systema Naturae per Regna Tria Naturae 13" Ed. p. 3386 n°25. Figure representative of lecto-
type (Kohn, 1966) in Chemnitz, 1788: Neues Systematisches Conchylien-Cabinet Vol. 10, pl. 142 fig. 1317 (fig. 5). Type locality:
“Oceano Americano” corrected to “Java” by Coomans Moolenbeek & Wils (1979).

Conus ranunculus Hwass in Bruguiére, 1792. Encyclopédie Méthodique ou par ordre de matiéres. Histoire naturelle des Vers.
Cone. p. 671, n° 65. Figure representative of lectotype (Clench, 1942) in Seba, 1758: Locupletissimi Rerum Naturalium Thesauri
Accurata Descriptio, pl. 43 fig. 36 (fig. 6).Type locality “'Océan Amériquain” corrected in “Dutch Guiana” by Clench and consid-
ered an error by Kohn (1992).

Conus achatinus Hwass in Bruguiere, 1792. Encyclopédie Méthodique ou par ordre de matieres. Histoire naturelle des Vers.
Cone. pp. 671-673, n° 66. Lectotype (Kohn, 1968) in MHNG (fig. 7). Type locality “I’Océan Asiatique”.

Cucullus cinerarius Réding, 1798. Museum Boltenianum. p. 46 n° 590/89. Figure representative of lectotype (Kohn, 1966) in
Knorr, 1768: Vergniigen der Augen und des Gemiiths... Part 3, pl. 16 fig. 3. (fig. 8) Type locality: none given.

Cucullus ventricosus Roding, 1798. Museum Boltenianum. p. 49 n° 623/114. Figure representative of lectotype (Kohn, 1966) in
Chemnitz, 1788: Neues Systematisches Conchylien-Cabinet, pl. 142 fig. 1317. (fig. 1). Type locality: none given.
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N 36,
Fig. 5 Fig. 6
(courtesy A.J. Kohn from Conus (courtesy A.J. Kohn (courtesy M. Filmer)
Biodiversity Website ) from Conus Biodiversity Website)

Conus achatinus var. infumata Dautzenberg, 1937. Résultats Scientifiques du Voyage aux Indes Orientales Néerlandaises —
Gastéropodes Marins 3. Famille Conidae. Figure representative of lectotype (Walls, 1979) in Chemnitz, 1788: Neues Systematisches
Conchylien-Cabinet, pl. 142 fig. 1320 (fig. 9).

Conus simonis Bozzetti, 2010. Conus simonis (Gastropoda: Prosobranchia: Conidae) a new species from Southeastern Madagascar.
Malacologia Mostra Mondiale n° 66: pp. 11-12. Holotype in MNHN (fig. 10). Type locality: Tolagnaro, Southeastern Madagascar.

Pionoconus atimovatae Bozzetti, 2012. Pionoconus atimovatae (Gastropoda: Prosobranchia: Conidae) a new species from South
Madagascar. Malacologia Mostra Mondiale n° 77 pp. 24-25. Holotype in MNHN (fig. 11). Type locality: Lavanono, South Madagascar.

Fig. 9 (courtesy A.J. Kohn from Conus Biodiversity) Fig. 10 (Courtesy MNHN) Fig. 11

Shell description

The shells are medium-sized to large (40 to 90 mm in adults), with a moderately elevated spire, a broadly ovate to ventricosely
conical last whorl and rounded to subangulate periphery. The aperture widens towards the anterior part. There are raised
cords on the base. The larval shell has 3.5 whorls and a maximum diameter of 0.7 to 0.8 mm (Rockel, Korn & Kohn, 1995) but is
most often eroded in adult shells. The spire outline varies from slightly concave to slightly convex. The first teleoconch whorls
are clearly stepped and are crenulated at shoulder. Their colour varies from beige to brown through pink or reddish. There are
four spiral threads on the first whorls increasing to six on the last one. The body whorl is spirally sculptured with many narrow
raised spiral cords that become more conspicuous near the base. The last whorl is glossy. The pattern is composed of a bluish
grey background suffused with chesnut or almost black brown colour but may be also made of an almost solid reddish orange
colour on the whole shell or basal third. This pattern is covered with 30 to about 45 spiral lines coinciding with the spiral cords
composed of narrow articulated dark brown lines, dashes and dots. These markings are more conspicuous within the amorphous
patches of brown or dark blue-black colour and turning in alternating brown and white dashes and dots over the light bluish grey
background. Some very small white dots are also present between the lines. The pattern may show two lighter-coloured bands
on the body whorl at base and middle of shell. Some very small white dots are also present between the lines in the paler bands.

Some shells have granulose ribs on the last whorl where the dark spiral lines are present.

The characters of the first teleoconch whorls together with the pattern structure are most important for separation from other
species of the complex.

The periostracum is opaque and thick, brown and has a velvety texture.
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References in Literature

There is no doubt that C. achatinus of Gmelin (fig. 5) and Hwass (fig. 7) are the same species. Cucullus ventricosus of Roding is
an objective junior synonym as it is based on the same figure as Gmelin’s taxon.

The identity of C. ranunculus has long been discussed and the taxon was believed to apply to Chelyconus
ermineus ermineus (Born, 1778) by Clench (1942) who designated the figure of the lectotype among
those cited by Hwass (fig. 6 vide supra). Seba’s figure is the only base for the taxon as no actual shell
is extant and it is hard to identify without doubts. Clench was misled by the locality given by Hwass:
“habite 'Océan Amériquain”. Dautzenberg (1937) already strongly doubted the accuracy of this locality.
We concur with Kohn (1992) that it is a synonym of Pionoconus achatinus (Gmelin, 1791). Coomans,
Moolenbeek & Wils (1979) considered C. ranunculus as a granulated form of C. achatinus. We examined
in MHNG the shell belonging to Hwass collection that was used by him for the description of C. ranun-
culus (fig. 12). Although its colours are faded it obviously is a specimen of P. achatinus (Gmelin, 1791)
with a strong spiral sculpture.

Cucullus cinerarius Roding, 1798 (fig. 4) is based on a figure that shows a shell with a conspicuous spiral
lines that points to P. achatinus although all recent authors have placed this name in the synonymy of
P. monachus.

The type figure designated by Walls (1979) as representative of the lectotype of C. achatinus var. infumata Dautzenberg, 1937
(fig. 9) represents a shell almost completely covered with a dark brown coat with spiral darker lines. It agrees with the descriptive
text of Dautzenberg. This taxon only represents an extreme color form of Pionoconus achatinus (Gmelin, 1791).

Fig. 12

Geographical range

The range of P. achatinus (Gmelin, 1791) according to Rockel, Korn and Kohn (1995) goes from Tanzania, to Melanesia and
Northern Australia through Philippines. From literature and our collections shells from the achatinus complex are also found
in: Madagascar (LL, EM, MNHN), La Réunion (CGC) and Mauritius, Seychelles Islands (MF), Southern India (RKK), Thailand (LL,
da Motta & Lenavat), Singapore (INHS), Indonesia, Viet Nam (GR), Philippines, Southern Japan (Habe), North Western Australia
(Wilson & Gillett), Queensland (INHS), Solomon Islands (RKK), Vanuatu (GH, Estival), New Caledonia (LL, Estival).

Discussion

Gmelin’s diagnose is unsufficient to identify clearly the species. The numerous figures he cited show that the concept of his
species was a mix of Pionoconus magus (Linnaeus, 1758) and of the actual P. achatinus. Kohn (1966) designated a figure repre-
sentative of the lectotype in order to stabilize the species concept.

The classic authors of the nineteenth century recognized the species as valid and illustrated shells that agree with the figure of
the lectotype. Reeve (1843-1844) states that « the Conus ranunculus of Lamarck is merely a discoloured granulated example of
the Conus achatinus ». This opinion is confirmed by our examination of the specimen of C. ranunculus from the Hwass’ collection
(fig. 12). Kiener illustrates four specimens. He states that C. ranunculus is an obvious variety of P. achatinus. He also shows one
specimen with almost solid brown pattern. Sowerby (1857-1858) distinguishes C. achatinus from C. monachus. He also states
that C. vinctus A. Adams, 1854 cannot be separated from C. achatinus. Tryon (1884) recognizes P. achatinus as a valid species.
The first author who seems to place P. achatinus in synonymy with P. monachus is Tomlin (Catologue of Recent and Fossil Cones,
1937). He only states in the « achatinus Brug. » entry: « cannot be separated from monachus L. ». No more explanations are given.
He was followed by Walls (1979) who specifies that « C. achatinus intergrades commonly with typical C. monachus, with which
it is often sympatric, so it cannot be retained ». In the paragraph about the variation in the species he gives descriptions of
several geographically restricted variants but fails in recognizing that they form distinct species. His pictures show three differ-
ent species : upper row are two P. achatinus Gmelin, 1791, lower left is a true P. monachus Linnaeus, 1758, and lower right is a
picture of P. barbara (Brazier, 1898).

The designation by Kohn (1966) of a figure representative of the lectotype for P. achatinus agreeing with the species concept
adopted in the major monographs of the nineteenth century helped in solving the confusion. However Wilson in 1994 still writes
that P. achatinus is a synonym of P. monachus.

Bozzetti (2010) described Conus simonis from two shells collected in Tolagnaro, Southeastern Madagascar. Their respective height
is 22.80 (fig. 6) and 26.50 mm. The author differentiates his species from P. achatinus by its smaller size, concave spire outline,
conical outline of the last whorl and the presence of a brown spiral band of dots at shoulder.

In 2012, the same author described Pionoconus atimovatae (fig. 11) from a unique specimen collected in Lavanono, South
Madagascar. The shell length is 21.39 mm. He compares this new species only with C. simonis.

We examined several shells (from MNHN and our collections) originating from various localities in Madagascar and ranging in
size from 20 to 74 mm. They show ontogenic changes in shape and pattern during their growth. Young shells are plain orange,
the spiral lines appear progressively and then the amorphous brown patches. Adults have the same patterns than specimens
from other localities.

Our conclusion is that Conus simonis Bozzetti, 2010 and Pionoconus atimovatae Bozzetti, 2012 are synonyms of Pionoconus
achatinus (Gmelin, 1791).
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Pionoconus striolatus (Kiener, 1845)
Synonymy:

Conus striolatus Kiener, 1845. Spécies Général et Iconographie des Coquilles Vivantes Vol. 2: p. 266. pl. 105, fig. 1. (fig. 13)
Holotype was in MHNH and was destroyed during WWII and is figured in Kiener. Type locality designated by Delsaerdt, 1994:
“Rua Sura, Solomon Islands”.

Conus magus var. decurtata Dautzenberg, 1910. Journal de Conchyliologie Vol. 58: p. 26. Lectotype in IRSNB designated by CMW,
1985. Type locality by original designation: “Rua Sura, Solomon Islands”.

Description:

The shells are small to medium-sized (25 to 40 mm in adults). The spire is moder-
ately high with a straight to slightly convex outline. The last whorl is ventricosely
conical to ovate with an overall short, stout aspect. The periphery is subangu-
late. The aperture widens regularly towards the anterior part. There are five to
six smooth raised cords on the base that may be granulose in some specimens.
There may be weak spiral striae up to the periphery. The larval shell is said to be
multispiral by RKK (1995). The first teleoconch whorls are neither stepped nor tu-
berculate. Their colour is pink as is the protoconch. The sutural ramps are flat and
adpressed on the suture to the previous whorl. There are four spiral threads on the
sutural ramps. The last whorl is covered with around thirty spiral lines composed
of narrow almost black dots and dashes on the spiral striae. The background of
the last whorl is whitish covered by olive brown to dark brown clouds. In these
the black dashes are longer and may be separated by small white dots. Into the
whitish zones, paler chevrons are visible with magnification.

Fig. 13

References in literature:

Kiener gives a detailed description of his Conus striolatus that emphasizes the presence of fine striae articulated with small
back dots and the pink apex. No type locality is given. The holotype was a very pale shell and this probably prevented following
authors from identifying his taxon with the usual darker shells.

Reeve in his “Supplement to the genus Conus” in “Conchologia Iconica” illustrates and describes Conus striolatus from another
shell present in Cuming’s collection without locality indicated. He also states that it is “little removed from a certain variety of
Conus magus”. Reeve and Kiener have the same concept of the species.

Sowerby in his Thesaurus Conchyliorum places C. striolatus as a variety of Conus ustulatus Reeve, 1844. He illustrates a shell
(figure 328, plate 13) that seems to be granulose with a pattern comparable to that of Reeve’s figure of C. striolatus.

Jickeli (1875) gives localities in the Western Pacific Ocean in the paragraph on Conus nigropunctatus showing that he confuses
this species with the similar P. striolatus.

Tryon places C. striolatus in the synonymy of Conus magus Linné, 1758. He also gives as representative of this taxon a freely
extrapolated copy of Sowerby’s Thesaurus Conchyliorum.

Dautzenberg describes in the Journal de Conchyliologie (Vol. 58 in 1910) Conus magus var. decurtata from Rua Sura in the Solo-
mon Islands. His description is very short and reads (translated from French): “This form shows the same pattern and colouring
than the C. magus; but it is smaller and much stockier”. He refers to figures in the Thesaurus Conchyliorum (pl. 13, figs. 286 to
289) all originating from the Red Sea that represent Sowerby’s concept of “Conus adansoni”. Dautzenberg is therefore the first
author to identify the Red Sea and the Pacific shells as belonging to the same species.

In his posthumous work published in 1937, Dautzenberg illustrates as “Conus achatinus var. ranunculus Hwass” a shell that
actually looks like a worn specimen of P. striolatus (pl. 1 fig. 9). However this figure differs in the greyish ground colour of the
shell and the conspicuous presence of articulated white and black dots in the spiral lines. This citation has influenced posterior
identification of P. striolatus as C. ranunculus.

Cernohorsky in his revision of the Conidae of Fiji (1964) discuss this species under the name of Conus cf. vinctus A. Adams,
1854. He had not seen the actual type specimens and relied upon the original description which he writes “...fits the species
recorded from Fiji fairly well”. Cernohorsky also elaborates on Dautzenberg’s identification of Conus ranunculus. He agrees with
Dautzenberg and Tomlin who placed this species in the synonymy of P. achatinus (Gmelin, 1791) and introduces the hypothesis
that further studies may show that his C. cf. vinctus from Fiji should actually be named C. ranunculus.
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Later in Marine Shells of the Pacific (1967) his doubts have disappeared and he considers C. ranunculus as an older valid name
for C. decurtatus and therefore for P. striolatus.

Holeman & Mc Gill (1969) discuss P. striolatus as Conus ranunculus Hwass. They give an accurate description of the species and
illustrate four specimens. They reproduce the reasoning of Cernohorsky and make the same error as they have not seen the
actual specimen from Hwass’ collection now stored in MHNG. They also characterize the periostracum of the species as being
“brown, nearly opaque, finely tufted along the spiral lirae and densely tufted on the spire.”

Da Motta & Lenavat, 1979: they identify as Conus vinctus A. Adams, 1854 specimens of this species. Moreover, they indicate that
“much confusion is still associated with this species” and cite the names other author associate with it. The actual P. vinctus is
a different species that we describe above.

Walls (1979) considers C. striolatus as a possible synonym of Calibanus furvus (Reeve, 1949). He describes and illustrates this
species under the name of “Conus nigropunctatus Sowerby Il, 1857-1858". All shells he illustrates belong to P. striolatus.

CMW (1985) discuss Conus magus var. decurtata of Dautzenberg. They correctly emend the name to decurtatus. Dautzenberg
used to accord his varietal names with the word “varietas” which is feminine in latin and not with the gender of the genus name.
They discuss the use of the name “Conus ranunculus” to designate this taxon and reject these arguments on the grounds that
neither the figure of the lectotype designated by Clench nor the shell from Hwass collection agree with P. striolatus. They agree
with other authors (da Motta, Kohn) that C. ranunculus Hwass in Bruguiere, 1792 is a specimen of P. achatinus (Gmelin, 1791).
Finally they introduce the consideration that an older name for C. decurtatus is Conus striolatus Kiener, 1845. They base their
conviction on the existence in ZMA (Naturalis) collection of shells from New Guinea that exhibit intermediate patterns between
those of C. decurtatus and of P. striolatus.

Springsteen & Leobrera (1986) illustrate this species in plate 66 n° 10 as Conus ranunculus Hwass in Bruguiére, 1792. They give
Palawan and Samar, in the Philippines, as localities. They state that the species is “incorrectly figured as C. nigropunctatus in
most books”.

Delsaerdt (1994) sums up the knowledge about P. striolatus and designates a type locality for it. He gives a list of localities taken
in the literature.

Kohn & Perron (1994) describe the egg capsules of the species. The small size of eggs (224 um) indicates a planctonic period of
about 21 days for the veliger larvae. This agrees with the wide geographical range of the species.

RKK (1995) give an extensive and accurate description of this species. They also describe and illustrate the pattern of the soft
parts (pl. 75 fig. 29) and give a picture (pl. 79 third row, right) of a live specimen from Papua New Guinea confirming the de-
scription of the periostracum given by Holeman & Mc Gill. They also state that the species has an intertidal or upper subtidal
habitat in muddy sand.

Filmer, 2001: he considers the species as valid and gives taxonomic information. C. magus var. decurtata of Dautzenberg is con-
sidered as a strict synonym of P. striolatus.

Geographical range

Thailand (da Motta & Lenavat), Malaysia, Indonesia (EM), Taiwan (RKK), Philippines (LL, Springsteen & Leobrera, Raybaudi Massilia
in Poppe), New Guinea (Holeman & Mc Gill), Solomon Islands (Dautzenberg, Delsaerdt), Queensland (RKK, EM), Vanuatu (LL), New
Caledonia (LL), Fiji (Cernohorsky), Micronesia (RKK). Records from Tuamotu appear to be of somewhat unusual shells of P. catus.

Discussion:

Although the species is common in collections it has a complicated taxonomic history and has been named differently by many
authors. It has only been understood and correctly named some twenty five years ago after having been confused with P. nigro-
punctatus Sowerby Il, 1857, an endemic from the Red Sea or with Conus ranunculus Hwass in Bruguiere, 1792 which is a small
granulate shell of P. achatinus (Gmelin, 1791).

The above description of P. striolatus (Kiener, 1845) only differs from that of P. nigropunctatus (Sowerby Il, 1857) by details of the
pattern. The former is always clouded with olive brown on a very pale background and the white spots do not form arrowheads.
The latter has a darker background and the patches are reddish brown. Dark brown spots at the periphery are always absent
from shells of P. striolatus. Both species have widely disjunct ranges. P. nigropunctatus is restricted to the Red Sea and its vicinity
while P. striolatus only reaches the Indian Ocean in the Andaman Sea and is mainly present in the Western Pacific Ocean. Both
species are absent in the Center and South West of the Indian Ocean.

Some shells of Pionoconus metcalfii (Reeve, 1843) can be rather similar to P. striolatus (vide infra in the plates). The former is a
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poorly understood species belonging to the “magus complex”. Its status is not yet fully assessed. The shells are more ventricose,
of greater length, have brown flames on the sutural ramps that are darker than the pattern of the last whorl. The colour of the
last whorl varies from orange to deep reddish brown with much more numerous and closely set brown interrupted spiral lines.
Younger shells of P. metcalfii often are granulose up to the shoulder. This last character is never observed in P. striolatus. The
flames on the sutural ramps have the same colour than the pattern of the last whorl which never shows orange or reddish tints.

Pionoconus morrisoni (G. Raybaudi, 1991) is also similar to P. striolatus. Both species share comparable shape, size (P. morrisoni
is a little bit smaller than P. striolatus) and pink protoconch. However, P. morrisoni is endemic from a remote island off North
Western Australia (Ashmore Island) and its pattern differs in colour, being salmon pink to orange, sometimes brown. Its pattern
may contain inconspicuous spiral lines of darker brown or pink dashes but they do not form small dots and are replaced by white
arrowheads or dashes in the pale pinkish background. The soft parts of the animal are also different in colour.

Pionoconus vinctus (A. Adams, 1854)
Synonymy

Conus vinctus Adams, A., 1854. Descriptions of New Species of the Genus Conus, from the Collection of Hugh Cuming, Esg.
Proceedings of the Zoological Society of London, 1853, Part XXI: p. 118. Holotype in NHMUK (fig. 14 & 15). Type locality: “Australia”.

Fig. 14 Lectotype (Courtesy NHMUK/Eddy Hardy) Fig. 15 paralectotype (Courtesy NHMUK/Eddy Hardy)

Description

Shells are medium sized to moderately large (40 to 50 mm). The last whorl varies from ventricosely conical to conoid cylindri-
cal with a low to moderately high spire of straight outline. The protoconch was observed in a small specimen and is paucispiral
with around two whorls. The first teleoconch whorls are only weakly tuberculate or undulate and distinctly stepped. The sutural
ramps have three increasing to six or seven spiral threads on the last whorls. They are crossed by growth lines that give them a
somewhat finely cancellate aspect. The last whorl has a very pale grey background that is coated on the major part with large
amorphous patches of brown or olive brown. They leave a narrow band at shoulder and another one at the middle of the last
whorl. The base is white. There are 15 to 25 distant spiral lines on the last whorl. These are only present in the darker patches
with almost continuous lines or long dashes of brown colour separated by white dots or dashes. The white dots are small and
limited to the spiral lines.

The shells are most often smooth but some are spirally ridged on the last whorl at the position of the dark brown lines and
sometimes weakly beaded. Above the base there are five or six strongly raised spiral ribs. Moreover the shells of this species
are quite light in weight.

The periostracum is described by Marsh & Rippingale (1968) as being thin and opaque. From a shell in INHS it is thin, brown and
smooth and the pattern of the shell shows through it.

References in literature

Adams, A., 1854: in the original description there is only a brief latin diagnose, the indication of the type locality and that the
shell belongs to Cuming’s collection. No figure is given. It may be translated in English as follows: “turbinate-conical shell, solid,
longitudinally strigose, olive, irregular white spots, transverse lines, articulated in black and white, ornate everywhere, conical
spire elevated, base strongly grooved, apex pointed, arched lip, aperture articulated with black and brown within.”

Sowerby Il, 1858: Conus vinctus A. Adams, 1854 is placed in synonymy with Conus achatinus Chemnitz (sic). In plate 15, fig. 343,
the author illustrates for the first time the shell from Cuming’s collection and gives “Philippines” as locality. In the text of species

334, page 38, he indicates that he “cannot separate the latter variety, as proposed by A. Adams, under the name C. vinctus”.

Tryon, 1884: like the previous author he places Conus vinctus A. Adams, 1853 (sic) in synonymy with Conus achatinus Chemnitz
(sic) in the index and synonymy of his monograph on the Family Conidae.
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Marsh & Rippingale, 1968: they illustrate under the name of “Conus achatinus” in plate 5, fig. 11 a shell from Northern Territory,
Australia. Although the drawing is somewhat crude, it shows the main diagnostic characters of the species. In the explanatory
text of the figure, in page 54, they state “This is a specimen from the North Western Australian coast. The range of colour pat-
tern and design is extraordinarily beautiful from this part of the coast. The texture is very smooth. Length 2 inches. Periostracum
thin, opaque.”

Wils, 1969: Conus vinctus A. Adams, 1853 (sic) is placed in the synonymy of Conus monachus Gmelin, 1791.

Da Motta & Lenavat, 1979: they identify as Conus vinctus A. Adams, 1854 specimens of what is now known as Pionoconus stri-
olatus (Kiener, 1845). Moreover, they indicate that “much confusion is still associated with this species”. Our conclusion is that
this reference does not show the actual Pionoconus vinctus.

Walls, 1979: the species is cited as a synonym of Conus monachus Linnaeus, 1758. The author illustrates in page 742 a black and
white photograph of an Indonesian shell that matches exactly with the holotype. On the same page, he explains: “C. vinctus is a
highly developed achatinus pattern with fusion of the dashes”. Walls also lumps Pionoconus achatinus with Pionoconus monachus.

Abbott & Dance, 1990 (second print of third edition): the species is cited as a synonym of Conus monachus Linnaeus, 1758 as is
Conus achatinus Gmelin, 1791. It is not illustrated.

Da Motta, 1991: he cites Conus vinctus in the list of species placed in Dendroconus (Ketyconus) among many other names but
does not give any further comment on its validity or identity.

Wilson, 1994: His figure 1b in plate 50 appears to represent a specimen of Pionoconus vinctus A. Adams, 1854 from Darwin,
Northern Territory. Wilson classifies it as Conus monachus Linnaeus, 1758. He still considers C. achatinus Gmelin, 1791 as a
synonym of the former.

Rolan & Raybaudi Massilia, 1994: they illustrate on plate 19, fig. 126 (third row at right) a specimen of the species from Port
Douglas, Queensland (coll. R. Evans) and three shells from Darwin, Northern Territory (second row three shells at left). They all
are labelled as Conus achatinus Gmelin, 1791. In the text (p. 59) they indicate in the comments about the latter species, that “A
population from Darwin, North Australia, shows somewhat distinctive characters and requires further investigation”.

Rockel, Korn & Kohn, 1995: the species is cited as a synonym of Conus monachus Linnaeus, 1758. One shell isillustrated as Conus
achatinus Gmelin, 1791, pl. 15 fig. 4 from Darwin, North Australia.

Geographical Range

From Port Keats, Peron Islands and Darwin, Northern Territory to Queensland in Australia; Solomon Islands (LL, EM). Papua and
Vanuatu (EM).

Discussion

From the references in literature above, it appears that Pionoconus vinctus (A. Adams, 1854) has either been lumped with P.
achatinus (Gmelin, 1791) and P. monachus (Linnaeus, 1758) or confused with P. striolatus (Kiener, 1845) (by da Motta & Lenavat
(1979)). Since the name was introduced by A. Adams, no other author considered the species as valid.

In the course of our study of Australian members of the complex, we examined the spire of shells which revealed to be differ-
ent from those of typical P. achatinus. The differences are summarized in the table 1 (vide infra). They are constant and allow
separate P. vinctus from both P. achatinus and P. monachus.

Although the radular tooth and diet of this species have not yet been described in literature, it seems obvious that it is closely
related to members of the genus Pionoconus Mérch, 1852 and notably P. achatinus (Gmelin, 1791) and P. monachus (Linnaeus,
1758).

Kohn & Perron (1994) describe under the name of Conus achatinus Gmelin several egg masses collected in 1970 in Lee Point
and Waigait, near Darwin, Northern Territory together with several adult individuals. The eggs contained in the capsules are
extremely big (more than 0.8 mm) and their number in each egg mass is among the smallest observed in Conidae (714 to 775).
These observations point to a direct development of the larvae. These specimens are stored in the Australian Museum (lot C
158483). We could obtain, thanks to the courtesy of the staff of the Australian Museum of Sydney, excellent photographs of the
three shells contained in this lot. The animals are preserved with their shell and periostracum. The pattern visible through the
removed periostracum of one specimen (illustrated herein in plate 10, fig. 4) confirms that they belong to P. vinctus A. Adams, 1854.
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Pionoconus nigropunctatus (Sowerby |, 1857)

Synonymy

Conus nigropunctatus Sowerby I, 1857. Thesaurus Conchyliorum
Vol. 3: p. 38, n° 332 ; pl. 15, fig. 342. Figure representative of lec-
totype designated by Wils, 1986 (fig. 16). Type locality designated
by Wils, 1986: “Eilat, Gulf of Agaba, Red Sea”.

Conus nigropunctatus elatensis Wils & al., 1971 (1969). Familie Co-
nidae: p. 61 n°97; not figured. Lectotype designated by Coomans,
Moolenbeek & Wils (1986) in NBC-ZMA (fig. 17). Type locality:
“Nordelijk deel Golf van Akaba”.

Fig. 16 Fig. 17 (courtesy A.J. Kohn
Conus nigropunctatus var. peledi Wils & al., 1971 (1969). Familie from Conus Biodiversity Website)

Conidae: p. 64 n°98; pl. 11, fig. 1. Type locality: “het gebiet rond
Eilat, in de Golf van Akaba”. This name is unavailable for taxonomic purposes as it has been introduced as a varietal name after
1960 (art. 15-2 ICZN).

Description

The shells are moderately small to medium-sized (25 to 55 mm in adults). The maximal known size (Buijse & Verbinnen, 2010)
is 58 mm. The spire varies from low to moderately high with a straight to slightly convex outline. The last whorl is ventricosely
conical to almost conoid-cylindrical. The periphery is subangulate. The aperture widens regularly towards the anterior part.
There are five to six smooth raised cords on the base. The larval shell is eroded in all shells we could examine and is said to
be multispiral by Buijse and Verbinnen (2010). The first teleoconch whorls are neither stepped nor tuberculate. Their colour
is pinkish. The sutural ramps are flat and adpressed on the suture to the previous whorl. There are four spiral threads on the
first whorls decreasing to three on the last one. They are grouped in the middle of the sutural ramp. The last whorl is glossy
and covered with spiral lines composed of narrow articulated dark brown lines and dashes separated by characteristic white
arrowhead shaped spots. The background of the last whorl is light grey covered by darker grey clouds and occasionaly in some
shells with reddish brown irregular patches.

From a shell in INHS collection, the periostracum appears to be smooth, yellowish and transparent.

References in literature

Sowerby Il, 1857: He described the species without giving a locality. In the Latin diagnose and in the English comments the pres-
ence of dark spots along the shoulder is said to be characteristic of the species. Sowerby compares C. nigropunctatus with his
concept of C. adansoni and separates them by the shape that is more cylindrical in the former. The figured shells of the latter
originate from Red Sea and appear to represent specimens of P. nigropunctatus too.

Jickeli, 1875: The author cites the species from various localities in the Red Sea and explains that his specimens agree with
Sowerby’s description in colouration. However he also states Tropical Pacific localities for the species showing that his concept
of the species also incorporates P. striolatus.

Tryon, 1884: He places C. nigropunctatus as a variety of Conus catus Hwass in Bruguiere, 1792 that he describes as “encircled
by series of chocolate colored dots”. His illustrations are copies of Sowerby’s figures of C. nigropunctatus and C. adansoni. He
appears to be the source for subsequent confusion of the species with C. catus.

Sturany, 1903: Like Tryon, he considers C. nigropunctatus as a variety of C. catus. He gives a series of localities into the Red Sea.

Wils, 1969-1974: Wils considered that C. nigropunctatus was the correct name for the species that is now called Pionoconus
striolatus (Kiener, 1845). He found in the Red Sea a disjunct population that he named as a subspecies: Conus nigropunctatus
elatensis. In the same book he introduces a varietal name “peledi” from the same origin.

Walls, 1979: This author uses the name of C. nigropunctatus for the species now known as Pionoconus striolatus (Kiener, 1845).
Walls does not illustrate shells from the Red Sea and does not include this sea in the species range. It seems that Walls was
unaware of Wils’ description of C. nigropunctatus elatensis.

Bosch & Bosch, 1982: The species is illustrated on page 126 under its correct name and on the same page under the name of
Conus achatinus (at right) together with two specimens of a hitherto unnamed species that will described hereunder. However,
the authors doubt that it is a valid species and state that it is difficult to separate from P. achatinus of which it is possibly only a
variant. Like Sowerby they insist on the presence of dark spots along the shoulder.

12 ¢ XENOPHORA TAXONOMY 1- OCT. 2013



E. MONNIER, L. LIMPALAER & A. ROBIN - Revision of the Pionoconus achatinus complex

Sharabati, 1984: The species is illustrated under the correct name and also as Conus catus Hwass in Bruguiere, 1792 in plate 31.
She explains that the species “lives in shallow water buried amongst eel-grass roots or under small stones”.

Coomans, Moolenbeek & Wils, 1986: The authors give supplemental informations on the type specimens of C. nigropunctatus
elatensis. They designate and illustrate the lectotype (fig. 14 & 15 herein) and designate two paralectotypes. Details are given
on the locality of the lectotype: “Sinai, Wadi Magresh”. They state that the Pacific shells formerly named as C. nigropunctatus
belong in fact to Pionoconus striolatus f. decurtatus (Dautzenberg, 1937). In the previous issue of their series, the same authors
had discussed in details the reasons for considering that the correct name for the Pacific species is C. striolatus Kiener, 1845.

Wils, 1986: He designates the figure 342, plate 15 from Thesaurus Conchyliorum as representative of the lectotype. He also
designates a type locality: Eilat, in the Gulf of Agaba in the Red Sea. By these actions Wils establishes clearly the identity of C.
nigropunctatus Sowerby Il, 1857 as a Red Sea species. He also allows distinguish it from Pionoconus striolatus (Kiener, 1845).

Abbott & Dance, 1990: They illustrate a specimen agreeing with those from the Red Sea in page 256 fig. 1/3. They give an “Indo
Pacific” range meaning indirectly that they place P. striolatus within this species.

Coulombel, 1994: In page 97 a nice specimen from Djibouti is illustrated as Conus catus Hwass in Bruguiere, 1792.

Rockel, Korn & Kohn, 1995: The species is cited as a synonym of Conus catus Hwass in Bruguiere, 1792. In the morphometric
table they give data for the typical form and C. nigropunctatus that show that the latter differs in being lighter and slender.
They state that both forms feed on small fishes. Their conclusion is that C. nigropunctatus “intergrade with typical C. catus from
Western Indian Ocean in all conchological characters”.

Filmer, 2001: He considers the species as valid and gives taxonomic information. Strangely he does not take into account the
designation of a type locality by Wils in 1986 although he correctly states the designation of the figure representative of the
lectotype by the same author.

Heiman, 2002: He correctly cites and illustrates Conus nigropunctatus from East Sinai.

Richard & Seguignes, 2005: The authors present a morphometric analysis on the basis of a sample of several tens of shells of
Conus nigropunctatus Sowerby 11, 1857 and Conus catus Hwass in Bruguiere, 1792 originating from various localities. Their results
are that both species are clearly separated by external shape. C. nigropunctatus is slender than C. catus.

Verbinnen & Wils, 2007: They cite the species under its correct name. They state that the animals live “from very shallow waters
to diving depths. They are usually hidden among stones and dead coral.”. They illustrate one specimen in plate 2, figure 25.

Buijse & Verbinnen, 2010: The authors give a detailed study of the taxonomic history of the species and a complete list of cita-
tions in literature. They also give a description of the shells and information on its ecology and range. They compare the species
with related ones.

Geographical range

The species is present in all the Red Sea, the Gulf of Aden, from Yemen to Oman and from Djibouti to Somalia. Occasional
specimens have been collected in Eastern Africa (e.g. Mozambique)

Discussion

The original description and figure given by Sowerby may apply to several other species. Wils (1986) established the modern
identity of this species. In literature three schools are found. The first confuses P. nigropunctatus with P. striolatus (Walls, Wils
in 1969, Abbott & Dance). The second considers it is a synonym or form P. catus (Tryon, Sturany, Bosch & Bosch, Sharabati,
Coulombel, RKK). Finally, some authors consider it is a valid species restricted to the Red Sea and surroundings (CMW, Wils,
Filmer, Heiman, Richard & Seguignes, Verbinnen, Buijse & Verbinnen).

The species is easily separated from P. catus Hwass in Bruguiere, 1792. The latter is heavier, wider and more sculptured on the
anterior part of the last whorl with pustules on the spiral cords (Richard & Seguignes, Buijse & Verbinnen). P. catus is absent
from the Red Sea.

P. striolatus Kiener, 1845 is restricted to the Western Pacific Ocean and Thailand. Shells without locality data may be rather dif-
ficult to identify. In P. striolatus the spiral lines of dark brown dots and dashes are more conspicuous than in P. nigropunctatus.
In the latter the white dashes are bigger and often have an arrowhead shape. In P. striolatus the background often has a flesh
or pinkish hue that is absent in the Red Sea taxon. The irregular patches on the last whorl are a chestnut or reddish brown in P.
nigropunctatus and olive brown in the other species.
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Pionoconus barbara (Brazier, 1898)
Synonymy

Conus barbara Brazier, 1898. New marine shells from the Solo-
mon Islands and Australia. Proceedings of the Linnean Society
of New South Wales, Vol. 22, p. 781. Holotype in SAM (D 6176)
fig. 18.

Description

Thirty three recently collected specimens have been examined
and allow us to characterize this species.

Shell

Shell of medium to moderately large size varying in adults from
36 to 58 mm with an average L: 45.4 mm. The outline is ventri-
cosely conical to conical with a moderately high spire (average relative height spire RSH: 0.14). The spire is straight to slightly
convex.

In most studied specimens, the protoconch and first teleoconch whorls were eroded. However two shells show a protoconch
of about two whorls. One is white, the other pink. The first teleoconch whorls are neither tuberculate nor stepped. The sutural
ramps have an adpressed suture. The sutural ramp is sculptured with four to six spiral threads. Their number does not appear
to increase with growth.

The last whorl is spirally sculptured with shallow raised cords that become more conspicuous towards the anterior end. One
shell from WAM is granulose on its entire last whorl.

The position of the maximum diameter represent 87 % of the aperture length of the shell. The relative diameter of the last
whorl varies from 0.57 to 0.64 (average RD: 0.60). The HMD / L ratio varies from 0.63 to 0.79 (average: 0.74).

The pattern of the last whorl has a background made of light grey that is marbled with darker bluish grey and irregular patches
of olive green or greenish brown colour organized in two bands. The wider one begins at shoulder and extends down to one
third of the body whorl. The second begins under the middle of the last whorl and may extend down to the base in some speci-
mens. This pattern is covered by 35 to 40 spiral lines of dark brown dashes that are more conspicuous in the brownish patches.
These spiral lines are articulated with white specks in the brownish patches that become bigger, irregular and extend beyond
the spiral lines within the greyish background. The outer lip is sharp and bordered in its interior with the pattern of the last
whorl showing first the spiral dark brown lines and then the darker patches on a distance of two to three millimetres. Then the
colour turns to bluish white.

The periostracum is smooth, yellowish and translucent.

Fig. 18 Holotype SAM (D 6176)

Living animal
The species has been live collected, the foot of the animal is pale cream striped with brown red shades (pl. 1). We have no
information about the radular tooth of this species.

References in literature

There are only a limited number of references to this species in literature because since its publication it has always been con-
sidered a synonym of either P. achatinus (Gmelin, 1791) or P. monachus (Linnaeus, 1758).

The original description of Conus barbara Brazier, 1898 reads “Shell elongated, turbinated, subcylindrical, white, smooth, macu-
lated with bluish-brown here and there, spirally ornamented with interrupted brown dots and opaque white lines; spire obtuse;
whorls 8, suture narrow with three spiral deep groove; base somewhat deeply grooved, between finely punctured; aperture very
narrow at the posterior end, wide at the anterior; peristome slightly angular, interior bluish white.”. The shell is not illustrated
in its original description. The given measurements are 40 mm in length and 20 mm wide.

Brazier compares his new species to “C. achatinus, Chem.” and distinguishes it by its markings and sculpture. He also states that
C. barbara is much shorter and narrower but these are the consequences of the worn state of the holotype that has the outer
lip broken and the extremities strongly eroded. The author does not give any explanation about the etymology of the specific
epiteth he uses. The shell was in Mrs Kenyon collection and the locality given by Brazier is Solomon Islands. We will discuss
below these two last issues.

Cotton (1945) illustrated a quite crude drawing of the holotype (pl. 4 fig. 2) and placed the species in the genus Chelyconus. He
relegates it in synonymy indicating that it is probably a worn and damaged specimen of “monachus”.

Also Coomans, Moolenbeek & Wils (1982) publish two pictures of the original shell (fig. 210) and follow the opinion of Cotton
and consider it a synonym of C. monachus.

Zeidler (1985) publishes two photographs of the holotype. He slightly corrects the width of the shell to 20.3 mm. He states that
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the shell is a synonym of Conus monachus. He also adds that the shell was collected by Mrs Kenyon at an unknown date.

Rockel, Korn & Kohn (1995) like all of the previous authors consider Conus barbara as a synonym of Pionoconus monachus.
Filmer (2012, on Internet: www.TheConeCollector.com) gives two colour pictures of this shell he shot years ago during a visit to
SAM (Filmer pers. comm.).

Habitat
This shell has been collected buried in sandy bottoms close to rocks at low tide in Broome and in its surroundings, and in Cape
Missiessy north of Eighty Miles Beach, Western Australia by Christophe Roux and the third author.

Geographical range

This species has been collected alive at and around Broome, Western Australia. We have shells from Cable Beach, Broome; Cape
Missiessy, North of Eighty Miles Beach; off Port Hedland. In literature, localities checked with pictures of the shells are: Roe-
bourne (RKK, 1995 as C. achatinus); Onslow area (Wilson & Gillett, 1971 as C. achatinus); Dampier Archipelago (Wilson, 1994 as
C. monachus); Point Samson (Shikama, 1963 as C. achatinus). From this data, it seems that the species is restricted to the coast
between Onslow and Broome in Western Australia. We also have a few shells claimed to come from Timor (LL & EM). It is not
unlikely that the species may have established populations there as this island faces the North Western Coast of Australia on
the other side of the Timor Sea. However confirmations are still needed to ascertain this locality.

Designation of a new type locality

Brazier gives as type locality the Solomon Islands. From our researches it appears that Pionoconus barbara (Brazier, 1898) has
not been collected in this archipelago since its description. The holotype fully conforms to specimens regularly collected in
North Western Australia. We therefore consider that the designation of a new type locality in a place where the presence of
this species is well documented is advisable. We here assign Entrance Point, Broome, Western Australia as the new type locality.

Comparison

This species has long been confused with Pionoconus achatinus (Gmelin, 1791) and with Pionoconus monachus (Linnaeus, 1758).
It must also be compared with Pionoconus vinctus (A. Adams, 1854) that lives in the same area but also further East.
Pionoconus koukae n. sp. (vide infra) also has common features with P. barbara.

Pionoconus achatinus (Gmelin, 1791) is described above. It differs from the new species by its greater size reaching a length of
more than 90 mm while the new species is not known to grow over 58 mm. The pattern of P. barbara is very constant with its
greyish background and greenish to olive brown patches. Such colours are not seen in P. achatinus (orange, reddish brown to
very dark brown). The dark brown spiral lines differ mostly in the white dashes that are arrowhead shaped in the new species
and are also more conspicuous in the grey background. The most important differences are in the characters of the early teleo-
conch. In P. achatinus it is tuberculate and stepped while it is smooth and not stepped in the new species. The ground colour of
the first whorls is whitish in P. barbara and is of various shades of brown in the former.

Pionoconus monachus (Linnaeus, 1758) is often smaller has a smoother and more shiny aspect. Its spire has only two or three
spiral threads. The patterns are different: P. monachus does not have narrow spiral lines of dark brown and opaque white spots.
Finally both species seem to be allopatric as we could not locate any true P monachus within the range of P. barbara.

Pionoconus vinctus (A. Adams, 1854) has a different shape being generally conoid-cylindrical instead of ventricosely conical in
the new species. The pattern is strikingly different: P. vinctus is an overall brown shell instead of bluish grey and olive brown in
P. barbara. The spiral lines have much longer dark brown dashes. The white dots are much less visible particularly in the pale
background. P. barbara does not seem to live in Northern Territory where P. vinctus (A. Adams, 1854) is collected around Darwin.
P. vinctus is also living in Vanuatu and Solomon Islands.

Pionoconus koukae n. sp. is endemic to the Omani Coasts while P. barbara lives several thousands of kilometres away in South
Eastern Indian Ocean. The shells of the two species may have the same shape and the same overall colours. It is always easy
to separate them in observing the detail of the spiral lines of dark brown dashes that always are dominant in P. barbara while
the white and irregular component is dominant in P. koukae n. sp. Moreover the dark brown dots are arrowhead shaped in the
latter but not in the former.

Discussion
At the beginning of our study of the monachus-achatinus complex we identified this distinctive species with a restricted range in
North Western Australia that differed constantly from other related populations. We thought that it was unnamed and intended

to describe it as new to science.
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It was only during the course of the study of the various synonyms within the complex that we felt we needed good pictures of
the holotype of Conus barbara. From the original description and later published figures the shell appeared to be badly worn
and to have spiral rows of lines and brown dots. These characters are absent in P. monachus while the spiral lines are present
in P. achatinus. However the pattern described by Brazier “white... maculated here and there with bluish brown” recalled those
seen in our North Western Australian shells.

Thanks to the courtesy of Rachel King and Thierry Laperousaz of SAM, we could obtain high resolution pictures of the holotype
showing details of its pattern. It became obvious that Conus barbara was a valid name for our species and neither a synonym
of P. monachus (Linnaeus, 1758) nor of P. achatinus (Gmelin, 1791).

Brazier did not explain if the specific epiteth “barbara” was given after the feminine christian name or if it was the latin adjec-
tive meaning “uncivilized” or “savage”in . In the latter case it should be accorded to the masculine genus name “Conus”. In the
same paper Brazier also names “Conus frostiana” above cited as a synonym of P. monachus (Linnaeus, 1758). It seems that the
author did not take much care of the respect of latin grammar in his publication. We could not find any indication of Brazier’s
intentions as to the namesake when he coined Conus barbara. Therefore we chose to consider that the epithet “barbara” is
a feminine noun in apposition and therefore does not need to be accorded with the gender of the genus name. This position
preserves the original spelling of the species name and will facilitate research in anterior literature.

This species has been known for a long time and is present in most private collections. Its shallow habitat makes it easy to collect.
In literature it was mistaken for Pionoconus achatinus (Gmelin, 1791) or even Pionoconus monachus (Linnaeus, 1758). Some
illustrated references are given here:

Shikama, 1963: fig. 13 in plate 93 from Point Samson, Western Australia.

Wilson & Gillett, 1971: fig. 9a plate 101 from Onslow, Western Australia.

Walls, 1979, p. 473, lower right pictures a shell from Broome, Western Australia.

Wilson, 1994: his fig. 1a in plate 50 is a specimen from Dampier Archipelago, Western Australia.

RKK, 1995: their fig. 3 plate 15 shows a shell from Roebourne, Western Australia.

Sowerby illustrates in Conchological lllustrations — Genus Conus a specimen of « Conus monachus var ? » in the figure 73. He
gives no description but from the picture it appears to be a pale bluish shell with dark brown interrupted spiral lines. This shell
may be a specimen of P. barbara.

We have in our collections (EM) shells said to have been collected in Djibouti on a sand and muddy botttom sparsed with small
rocks or coral debris at low tide close to Djibouti City. Other specimens are claimed to originate from Sri Lanka and Vanuatu. All

these data remain unconfirmed by other finds from reliable sources.

DNA analysis performed by MNHN (N. Puillandre, Session Lecture in 1st International Cone Meeting in Stuttgart 2011) show
that this new species genetically differs from P. achatinus (Gmelin, 1791), P. monachus (Linnaeus, 1758) and P. koukae, n.sp.
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Pionoconus koukae n.sp.

Type material

Studied specimens (measurements: L, MD, HMD, AH are given in millimeters, RD, PMD, RSH, HMD / L are without dimension).

Maximum Height of Aperture Relative Position of Relative Spire
Ne° Length Diameter Maximum height Diameter Maximum Diameter Height Repository
Diameter of last whorl of last whorl
HMD
L MD HMD/L AH RD=MD/AH | PMD=HMD/AH | RSH=(L-AH)/L
29.61 Holotype
1 39.60 21.90 0.75 33.75 0.65 0.88 0.15 MNHN 26936
30.22 Paratype 1
2 39.60 21.00 0.76 34.01 0.62 0.89 0.14 Coll. EM
33.15 Paratype 2
3 43.39 24.02 0.76 387.11 0.63 0.87 0.12 Coll. EM
27.70 Paratype 3
4 36.27 20.50 0.76 31.05 0.66 0.89 0.14 Coll. AR
30.4 Paratype 4
5 42.78 23.78 071 37.5 0.63 0.81 0.12 Coll. TJ
26.10 Paratype 5
6 36.70 20.60 0.71 32.6 0.63 0.80 0.11 Coll. TJ
27.15 Paratype 6
7 ALY 21.05 0.70 33.10 064 082 0.15 Coll. LL n° 7702
34.71 Paratype7
8 45.06 23.78 0.77 38.82 0.64 0.82 0.15 Coll. GH
36.13 Paratype 8
9 46.81 25.61 0.77 39.45 0.61 0.89 0.14 Coll. GH
34.68 Paratype 9
10 44.75 25.72 0.77 38.78 0.66 0.89 0.13 Coll. GH
30.49 Paratype 10
11 41.06 21.30 0.74 35.93 0.59 0.85 0.12 Coll. GH
31.25 Paratype 11
12 42.31 22.62 0.74 36.00 0.63 0.87 0.15 Coll. GH
31.0
Average 415 22.7 075 358 0.63 0.87 0.14

Holotype
The Holotype is the specimen n°1. It is deposited in the Muséum
National d’Histoire Naturelle, Paris: MNHN 26396 (Fig. 19)

Paratypes
The specimens numbered 2 to 12 are the 11 paratypes of the
new species.

Description

Shell

Shell of medium size from 36 to 47 mm (Bosch & Bosch, 1982)
with an average L: 41.5 mm. The outline is ventricosely conical to
conical, with a moderately high spire (average relative spire height
RSH: 0.14). The spire is rather straight, slightly sigmoid (concave
in the first whorls and becoming progressively straighter).

In the studied adult specimens, the protoconch and first teleoconch

whorls were eroded. The juvenile specimens (under 15 mm) we could examine show a paucispiral protoconch which colour varies
from beige to pink. The first teleoconch whorls are neither tuberculate nor stepped. The sutural ramps have an incised suture
and are sculptured all over with many very shallow and narrow spiral threads. The last whorl has an ovate shape. The aperture
is long and widens gradually towards the base. The position of the maximum diameter represent 87 % of the aperture length
of the shell. The relative diameter of the last whorl varies from 0.59 to 0.66 (average RD: 0.63).

The HMD / L ratio varies from 0.70 to 0.77 (average: 0.75). The last whorl is smooth and glossy with three to four sulci at the
base. The pattern of the last whorl presents an intricately marbled background of light grey, blue-grey , olive green to blackish
brown irregular patches. The background is covered by spiral lines of small and distant arrowhead shaped black dots that are

Fig. 19 Holotype MNHN 26396
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more conspicuous in the brown patches. Between the black dots the shell is also covered by numerous irregular white flecks
mostly organized in the same spiral lines than the black dots. The interior of the outer lip is bordered by black spots that may
form a continuous line and correspond to the brown patches of the pattern of the last whorl. Further, the interior of the aperture
becomes light bluish grey.

The periostracum is smooth, translucent and pale beige in colour.

Living animal

Live specimens have been collected by the third author but the pictures do not show enough of the soft parts of the animal.
Only the siphon is apparent: it seems to be of cream colour mottled with reddish brown and a greyish tip. The radular tooth of
the species has not been studied yet.

Derivatio nominis

This shell is named in honour to Alain Robin’s wife, Kouka who constantly supports him in all his work for the AFC and the
spreading of shell knowledge.

Type locality
Tidal reef in Sur, West Coast of Masirah Island, Oman, 20°29°10” N ; 58°46’51” E.
Geographical Range

As far as we know, this species has only been collected on reefs in Masirah Island and in Muscat, Oman (RKK, 1995). Bosch &
Bosch (1982) state a general distribution in Oman.

Habitat

Specimens have been collected buried in sandy bottoms close to small rocks or coral debris on a flat at low tide during expedi-
tions in Masirah Island in 2007 and 2009. Bosch & Bosch (1982) state that the species lives “under rocks in sand, partially buried”.

Comparison

The new species must be compared with Pionoconus nigropunctatus (Sowerby Il, 1857) and Pionoconus achatinus (Gmelin,
1791). Comparisons with other new species described hereunder will be done farther in this work.

Pionoconus nigropunctatus (Sowerby Il, 1857) lives in the Red Sea and The Gulf of Aden and is said to reach the Persian Gulf.
The new species is so far only known from Omani Coasts and specially Masirah Island and therefore has a more restricted range
although they are overlapping. The shells of the new species are bigger on average, have a lower spire and a more rounded
shape. The pattern allows identifying both species without doubts as P. nigropunctatus has reddish brown patches on the last
whorl and arrowhead shaped white dots on the spiral lines while P. koukae n. sp. has olive brown to almost black patches and
arrowhead shaped black dots on the spiral lines. The white dots on P. koukae n. sp. are bigger and of irregular shape. The black-
ish spots at shoulder, that may be present in P. nigropunctatus, are never seen in the new species.

P. achatinus (Gmelin, 1791) is a much bigger shell: adults vary from 45 to more than 90 mm high. As far as we know this species
is absent from the North Western Indian Ocean and we could not locate any reliable reference in neither the Red Sea nor the
Gulf of Aden. The range of P. achatinus is therefore disjunct from that of the new species. P. achatinus has a more elongated
shell than the new species. The pattern of the last whorl of P. achatinus show 30 to 45 spiral lines of alternating white and black
dots and dashes that never are arrowhead shaped nor forming irregular white flecks.

Remarks

The new species has been known for years and illustrated a few times in literature:

RKK (1995) picture it as C. achatinus Gmelin, 1791 in plate 15, figs. 5 and 8;

Bosch & Bosch show it in “Seashells of Oman” (1982) as Conus achatinus Hwass, 1792 (sic). In page 126 bottom, two pictures

on left (the shell on the right is a P. nigropunctatus).

DNA analysis performed by MNHN (session lecture in 1st International Cone Meeting in Stuttgart 2011) show that this species
genetically differs from P. achatinus, P. monachus, P. barbara and also from the new species described immediately hereunder.
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Type material
*  estimated value

Studied specimens (measurements: L, MD, HMD, AH are given in millimeters). A subadult specimen
# freak spire specimen

Maximum Height of Aperture Relative Position of Relative Spire
Ne Length Diameter Maximum height Diameter Maximum Diameter Height Repository
Diameter of last whorl of last whorl
HMD
L MD HMD/L AH RD=MD/AH | PMD=HMD/AH | RSH=(L-AH) /L
29 5% Holotype
1 42.60 21.20 ’ 35.7* 0.59 0.83 0.16 INHS 44378
0.69 . .
Darwin, Australia
2335 Paratype 1
2 36.80 18.00 0 .63 30.95 0.58 0.75 0.16 Coll. LL n° 7513
: Swain Reef, Qld
32.94 Paratype 2
3 44.46 22.27 0 '74 39.05 0.57 0.84 0.12 Coll. EM
’ Broome, WA
30.00 Paratype 3
4 # 41.23 19.58 0 '73 3443 0.57 0.87 0.16 Coll. EM
: Swain Reef, QId
30.89 Paratype 4
5 40.90 20.77 ; 34.89 0.60 0.89 0.15 Coll. CMB
0.76 .
Darwin, NT
2586 Paratype 5
6 34.43 17.68 ; 29.26 0.60 0.88 0.15 Coll. CG
0.75 .
Australia
26.67 Paratype 6
7 35.05 17.68 ; 29.93 0.59 0.89 0.15 Coll. BM
0.76 .
Australia
3830 Paratype 7
8 49.67 23.51 0 '77 42.81 0.50 0.89 0.13 Coll. JC
! Port Hedland, WA
32.15 Paratype 8
9 42.34 20.11 0 .76 36.81 0.55 0.87 0.13 Coll. CR
’ Broome, WA
30 1% Paratype 9
10 43.30 20.60 0 '74 36.5* 0.56 0.88 0.16 Coll. BO
’ W. Australia
33.0% Paratype 10
11 46.50 22.00 0 '71 39.9* 0.55 0.83 0.14 Coll. BO
: W. Australia
18.1* Paratype 11
12 A 26.8 13.7* 0 ;38 22.5% 0.61 0.80 0.16 Coll. MF
’ Darwin, NT
18.0* Paratype 12
13 A 25.7 12.9 ; 20.3* 0.64 0.89 0.21 Coll. MF
0.70 .
Darwin, NT
27 g Paratype 13
14 40.6 19.9% 0 '68 34.0* 0.59 0.82 0.16 INHS 44379
' Goose Isl., NT
35 7% Paratype 14
15 50.3 23.7 0 '71 42.9* 0.55 0.83 0.15 Coll. OS
’ W. Australia
37.62 Paratype 15
16 50.79 24.62 ; 43.07 0.57 0.87 0.15 WAM S66441
0.74 .
Darwin, NT
3421 Paratype 16
17 48.12 23.24 ; 41.05 0.57 0.83 0.15 WAM S66442
0.71 .
Darwin, NT
2938 Paratype 17
18 41.6 20.03 ) 33.64 0.59 0.87 0.19 WAM S66443
0.72 .
Darwin, NT
31.2
Average 43.0 20.9 0.72 36.5 0.58 0.85 0.15
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Holotype

The holotype is the specimen n°1. It is deposited in the Illinois
Natural History Survey in Champaign, USA under the number
INHS 44378 (Fig. 20).

Paratypes
The specimens numbered 2 to 18 are the 17 paratypes of the
new species.

Description

Shell

Shell of moderately small to medium size varying from 25 to
more than 50 mm with an average L: 43.0 mm. The spire is
moderately high (average relative height spire RSH: 0.15) and
is rather straight to slightly concave. The last whorl shape is
conical to ventricosely conical. Fig. 20 Holotype: INHS 44378

The position of the maximum diameter PMD represent 85 % of

the aperture length of the shell. The relative diameter of the last whorl varies from 0.55 to 0.60 (average RD = 0.58). The HMD
/ L ratio varies from 0.69 to 0.77 (average: 0.72).

In all studied specimens, the protoconch and first teleoconch whorls were eroded. The adult shell of the new species has about
ten whorls. The first teleoconch whorls are tuberculate and stepped. The suture attaches to the previous whorl below the angu-
late shoulder. The sutural ramp is sculptured with two spiral grooves that increase to nine or ten spiral striae on the last whorl.
The shoulder of the teleoconch whorls remains undulate down to aperture.

The last whorl has a conical to ventricosely conical shape. It is spirally sculptured with 20 to 30 raised and pustulose cords from
base to shoulder. The sculpture tends to fade progressively with growth. The pattern of the last whorl has a background made
of very light blue-grey covered by irregular orange and orange brown patches more packed in two bands over and under the
middle of the last whorl. In most specimens the pale blue-grey background occupies most of the surface of the last whorl. The
raised cords are covered by spiral lines of dark brown dots articulated with white spots which correspond to the pustules. The
outer lip is sharp and bordered one or two millimetre inside with a brown to purplish axial band.

The periostracum is brown and rather thick.

Living animal
No preserved animal was available to us for study. Therefore we cannot describe the external soft parts nor the radular tooth.
The study of preserved sample would be of great interest.

Derivatio nominis

This shell is named after the Arafura Sea between the north coast of Australia and the south coast of New Guinea..

Type locality

Darwin, Northern Territory, Australia.

Geographical range

We could locate a number of specimens in INHS, WAM and private collections that help in delimiting the geographical range
of this species: Western Australia (INHS); Finucane Island Reef, Port Hedland, Western Australia (JC); Darwin & Goose Island,
Northern Territory (MF, INHS, WAM & MB); Swain Reefs, Queensland (LL & EM). In literature, the species is illustrated by Wilson
& Gillett (1971) from Onslow, Western Australia.

The range therefore appears to cover the Northern Australia from Onslow to Darwin. The locality from Swain Reef in the Great
Barrier off Queensland needs confirmation with more material.

Habitat

The shells from Swain Reefs, Queensland are said to have been collected in 140 m deep. The specimen from Finucane Island,
Port Hedland, was found under a stone in a small pool and some from Darwin were washed ashore after a typhoon in 1975. The
three paratypes from the WAM were collected by J. Cunningham in 1962 at Fannie Bay, Darwin: 12° 26’S, 130° 49’ E.

Comparison

The new species needs to be compared with Pionoconus achatinus (Gmelin, 1791), Pionoconus vinctus (A. Adams, 1854) and
Pionoconus barbara. It may also be similar to some members of the Pionoconus magus (Linnaeus, 1758) complex.
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P. arafurensis reaching only 50 mm in length is generally smaller than P. achatinus which can reach 90 mm high. In the new species
the spire is stepped until its last whorl while this is not the case in P. achatinus. Moreover the latter is only rarely sculptured on
its entire last whorl and pustulose only on the anterior third. The patterns are different with the new species being very constant
inits pale greyish background with limited patches of orange and brown against P. achatinus being generally a much darker shell.
Some specimens of P. achatinus from Thailand are plain orange coloured (Filmer coll.). The spiral lines in the latter species are
more numerous on the last whorl (30 to 45) against 20 to 30 in the new species. These lines are more conspicuous in P. achatinus
with the dark element dominating the white one. The proportion is reversed constantly in the specimens of the new species.

The geographical range of P. vinctus overlaps P. arafurensis n. sp. one . However the two species differ in shape: conoid-cylindrical
in P. vinctus and ventricosely conical in the new species. The latter has a pattern where the brown patches are dominant over the
pale background. The spiral lines have long dark brown dashes while these are only small dots in P. arafurensis. The spire is not
stepped and the last whorl is never pustulose in P. vinctus. Although both species have an overlapping range, no intermediate
shell has been seen among all the material observed.

P. barbara also lives in places where P. arafurensis has been found. The latter is generally slender than P. barbara which is also
smoother with a pattern made of bluish grey with green olive brown patches while P. arafurensis is sculptured and pustulose on
its last whorl. The spire of P. barbara is never stepped and its outline is slightly convex while it is straight in P. arafurensis. The
spiral lines of dots are also different being much more conspicuous in P. barbara.

The combination of the pale white background mottled and grey and orange brown pattern with attenuated dark component of
spiral lines and the pustulose sculpture of the last whorl together with the stepped spire and undulating shoulder are diagnostic
of the new species. These characters are not found together in any other populations of the genus. The elongate shape and
colouration may recall shells belonging to the Pionoconus magus (Linnaeus, 1758) complex from the Philippines. However the
latter have a pink protoconch and early teleoconch. Their shoulder is not stepped and only tuberculate on the first whorls. Their
sutural ramp is more coarsely sculptured and the brown flamules are darker than the pattern of the last whorl. Finally the spiral
lines of brown dots on the last whorl are more crowded and much more numerous. Shells of members of the P. magus complex
from Queensland have wide conical shells with straight sides and cannot be confused with P. arafurensis n. sp.

Remarks

Our attention on this species was attracted by two specimens that were present in Jose Lauer collection (now in EM and LL col-
lection). These shells were different from others seen from Australia. During the course of the study we asked several collectors
and specialists of the family and we were happy to see that a fair number of specimens of this species were present in various
collections. It confirmed the constancy of the shells and the geographical range of this species. The species has only been oc-
casionally illustrated in previous literature. The only reference we could locate is in Wilson & Gillett (1971) plate 101 fig. 9b as
Conus monachus Linnaeus, 1758. The pictured shell is 49.4 mm high.
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Pionoconus rouxi n.sp.

Type material

Studied specimens (measurements: L, MD, HMD, AH are given in millimeters).

* estimated value
A subadult specimen

Maximum Height of Aperture Relative Position of Relative Spire
Ne° Length Diameter Maximum height Diameter Maximum Diameter Height Repository
Diameter of last whorl of last whorl
HMD
L MD HMD/L AH RD=MD/AH | PMD=HMD/AH | RSH=(L-AH)/L
33.45 Holotype WAM
1 46.4 23.32 0 '72 39.91 0.58 0.84 0.14 S66439
' Sunday Isl. WA
3338 Paratype 1
2 42.76 21.88 0 .78 38.16 0.57 0.87 0.11 Coll. CR 3452
. Broome WA
3035 Paratype 2
3 40.15 20.21 ; 35.16 0.57 0.86 0.12 Coll. EM
0.76 .
W. Australia
30.90 Paratype 3
4 43.80 22.80 0 '71 37.50 0.61 0.83 0.14 Coll. AIM
' W. Australia
36.0* Paratype 4
5 52.20 27.20 0 ‘69 43.8% 0.62 0.82 0.16 Coll. BO
' W. Australia
253 Paratype5
6 A 33.0 17.2 0 7‘7 28.3 0.61 0.89 0.14 Coll. JC
' W. Australia
26.5% Paratype 6
7 39.30 20.9 0 '67 34.3* 0.61 0.77 0.13 Coll. MF
' Dampier WA
95 4% Paratype 7
8 37.4 18.7 0 '68 32.0% 0.58 0.79 0.14 Coll. MF
' Dampier WA
233 Paratype 8
9 35.4 19.5 0 6'6 32.1 0.61 0.73 0.09 INHS 45125
' Broome WA
2387 Paratype 9
10 32.66 17.32 0 '73 27.08 0.64 0.88 0.17 WAM S66440
’ Lord Isl., WA
28.8
Average 40.3 20.9 0.72 34.8 0.60 083 0.13

Fig. 21 Holotype WAM S66439

Holotype
The holotype is the specimen n°1. It is deposited in the Western
Australian Museum, Perth S66439 (Fig. 21).

Paratypes
The specimens numbered 2 to 10 are the 9 paratypes of the
new species.

Description

Shell

Shell of medium size varying from 32 to 52 mm with an aver-
age L: 40.3 mm. The spire is moderately high (RSH: 0.13). The
position of the maximum diameter (PMD) represents 83 % of
the aperture length of the shell. The relative diameter of the
last whorl (RD) varies from 0.57 to 0.64 (average RD = 0.60). The
HMD / L ratio varies from 0.66 to 0.78 (average: 0.72).

The spire is distinctly convex giving it a domed outline.

The protoconch protrudes from the spire but is not well preserved in any of the few shells examined. The first teleoconch whorls
are neither tuberculate nor stepped. Both are white. The sutural ramps have an adpressed suture and a slightly concave profile.
The sutural ramp is sculptured with three increasing to six spiral grooves.

The last whorl has a slightly ovate shape. The last whorl is spirally sculptured with slightly raised cords that become more
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conspicuous towards the anterior end. One shell in the collections of WAM is granulose on its entire last whorl. The pattern of
the last whorl has a white background with irregular shaped patches of light orange colour. There is a whiter central zone at
midwhorl. This pattern is overlaid by 30 to 35 unconspicuous spiral lines of alternating orange dots and white dashes. They are
present indifferently in the white background as well as in the orange patches and are placed on the spiral cords. The outer lip
is sharp and is completely white within.

The periostracum is yellowish.

Living animal
We have no information about the soft parts of the animal.

Derivatio nominis

This shell is named after Christophe Roux, French cone collector and friend of the authors.
Type locality

South East corner of Sunday Island, Kimberley, Western Australia 16°26.01’ S; 123° 11.60’ E.
Geographical range

Western Australia from Dampier to Buccaneer Archipelago. We know shells from the following localities: Dampier; Finucane
Island, Port Hedland; Cable Beach, Broome, Sunday Island, Buccaneer Archipelago.

Habitat

Two specimens from Sunday Island (Holotype) and Lord Island, Buccaneer Archipelago were collected in November 1994 by C.
Bryce & F. Wells. Two specimens from Cable Beach, Broome (CR, JC) were collected under rocks in muddy conditions. Two shells
from Dampier (MF) were found by Mike Filmer in February 1978 intertidal on flat reefs at low tide.

Comparison

The species must be compared with the sympatric P. barbara (Brazier, 1898), P. morrisoni (G. Raybaudi, 1991) and with the more
distantly related Floraconus cocceus (Reeve, 1844).

The available informations on range and habitat show that both P. barbara and P. rouxi are sympatric all over their range. They
also share a similar shell morphometry, P. rouxi being a little more ovate and less shouldered than P. barbara. However no
intermediate specimens were found.

A striking difference is in the spire outline: distinctly domed in P. rouxi n. sp. while it is straight to slightly convex in P. barbara.
The pattern is also different with a white background and light orange patches in P. rouxi n. sp. against pale grey with olive brown
patches in P. barbara. The spiral lines of alternating white and brown dashes are of comparable structure. However they appear
to be less numerous in P. rouxi than in P. barbara.

Pionoconus morrisoni (G. Raybaudi, 1991) is endemic from Ashmore Island that is situated at more than 600 kilometers from
Broome where P. rouxi lives. P. morrisoni is smaller (25-30 mm.) than the new species ( 35-52 mm). P. morrisoni is salmon to
brown while P. rouxi is very constant in colour, always being pale orange. The spire of P. morrisoni is straighter than that of the
new species.

Floraconus cocceus (Reeve, 1844) has a range that extends from Albany at the South Western Corner of Australia to North
West Cape. Thus it is not sympatric with the new species which occurs further North-East. F. cocceus has a paucispiral rounded
protoconch of a greater diameter than that of the new species. The outline of the sutural ramps are convex instead of slightly
concave in P. rouxi n. sp. The spire shape of F. cocceus is straight to slightly convex but not domed as in the new species. The
sculpture of the last whorl of F. cocceus is made of many narrow and crowded spiral ribs that are crossed by the growth lines
giving a somewhat cancellate aspect to the shell. The pattern is also very different, the colour is constant in P. rouxi and vary-
ing from white to orange in F. cocceus. In F. cocceus the orange patches are broken by white flecks of oval or tented shape and
there are no spiral lines in the pattern.

Remarks

Christophe Roux was the first person to attract our attention on a strange pale orange shell he had in his collection and that
challenged any identification with known species. Additionally the first author saw that a “strange” cone in his collection, mis-
identified as a F. cocceus, was identical to the one of Christophe Roux. We asked other collectors and specialists of the Conidae
family worldwide and were surprised to receive several answers showing that these specimens were not alone and that no
intermediate with P. barbara appeared. The shell shown in Wilson (1994) on plate 49 fig. 3 from Dampier Archipelago seems to
be the only specimen of this species illustrated in books. P. rouxi n. sp. appears to be much rarer than P. barbara in their habitat
and this may explain the fact that this distinctive species has not yet been recognized.
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Plate 1

Pionoconus koukae n. sp.

Pionoconus koukae n. sp.

1 39.60 mm Masirah Island, Oman Holotype MNHN 26936 6 45.06 mm Masirah Island, Oman Paratype 7 Coll. GH
2 39.60 mm Masirah Island, Oman Paratype 1 Coll. EM 7 36.27 mm Masirah Island, Oman Paratype 3 Coll. AR
3 43.39 mm Masirah Island, Oman Paratype 2 Coll. EM 8 46.81 mm Masirah Island, Oman Paratype 8 Coll. GH
4 41.06 mm Masirah Island, Oman Paratype 10 Coll. GH 9 44.75 mm Masirah Island, Oman Paratype 9 Coll. GH
5 17.10 mm Masirah Island, Oman juvenile Coll. GH 10 42.31 mm Masirah Island, Oman Paratype 11 Coll. GH

XENOPHORA TAXONOMY 1- OCT. 2013 o 29



E. MONNIER, L. LIMPALAER & A. ROBIN - Revision of the Pionoconus achatinus complex

Plate 2

Pionoconus arafurensis n. sp.

Pionoconus arafurensis n. sp.
1 42.60 mm Australia Holotype INHS 44378
2 36.80 mm Swain Reefs, Qld, Australia Paratype 1 Coll. LL
3 44.46 mm Broome, Westernern Australia Paratype 2 Coll. EM
4 41.23 mm Swain Reefs, Qld, Australia Paratype 3 Coll. EM
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5 40.90 mm Australia Paratype 4 Coll. MB

6 34.43 mm Australia Paratype 5 Coll. CGC

7 35.05 mm Australia Paratype 6 Coll. BM

8 49.67 mm Finucane Island, Port Hedland, W. Australia
Paratype 7 Coll. JC
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Plate 3

Pionoconus arafurensis n. sp.

Pionoconus arafurensis n. sp

9 42.34 mm Broome, WA, Australia Paratype 8 Coll. CR 14 26.8 mm Darwin, NT, Australia Paratype 12 Coll. MF
10 43.3 mm Western Australia Paratype 9 Coll. BO 15 40.6 mm Western Australia Paratype 13 INHS 44379
11 46.50 mm Broome, WA, Australia Paratype 10 Coll. BO 16 41.6 mm Fannie Bay, Darwin, WA Paratype 17
12 48.0 mm Fannie Bay, Darwin, WA Paratype 16 WAM S66443

WAM S66442 17 50.3 mm Western Australia Paratype 14 Coll. OS
13 25.7 mm Darwin, NT, Australia Paratype 11 Coll. MF 18 50.1 mm Fannie Bay, Darwin, WA Paratype 15
WAM 566441
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Plate 5

Pionoconus rouxi n. sp.
I1 | I p)

I 3 I 4 I 5
I 7 I 8 I 9

Pionoconus rouxin. sp.

1 46.20 mm Sunday Island, Western Australia
Holotype WAM S66439

2 42.76 mm Cable Beach, Broome, Western Australia Paratype 1
Coll. CR

3 40.15 mm Western Australia Paratype 2 Coll. EM

4 43.80 mm Western Australia Paratype 3 Coll. AIM

5 52.20 mm Western Australia Paratype 4 Coll. BO

I 6
I 10
6 33.00 mm Western Australia Paratype 5 Coll. JC
7 39.30 mm Dampier, Western, Australia Paratype 6 Coll. MF
8 37.40 mm Dampier, Western Australia, Paratype 7 Coll. MF
9 35.40 mm Broome, Western Australia, Paratype 8 INHS 45125
with periostracum

10 32.62 mm Lord Island, Buccaneer Archipelago,
Western Australia Paratype 9 WAM S66440
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Plate 6

Pionoconus achatinus

Pionoconus achatinus 35.9 mm Vanuatu Coll. CGC
Pionoconus achatinus 39.1 mm Samar, Philippines Coll. EM
Pionoconus achatinus 50.7 mm La Réunion Coll. CGC
Pionoconus achatinus 71.5 mm Vietnam Coll. EM
Pionoconus achatinus f. atimovatae 21.4 mm Lavanono, Madagascar Holotype MNHN
Pionoconus achatinus f. simonis 58.0 mm Tulear, Madagascar Coll. EM
Pionoconus achatinus f. simonis 43.9 mm Nosy Be, Madagascar Coll. EM
Pionoconus achatinus f. simonis 22.8 mm Nosy Be, Madagascar Holotype MNHN
9 Pionoconus achatinus 57.4 mm Bali, Indonesia Coll. CR
10 Pionoconus achatinus 47.6 mm Indo-Pacific granulose form Coll. CR

cONO UL B WN B
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Plate 7

1 P. achatinus Vietnam

2 P. barbara Western Australia

3 P arafurensis n. sp. Western Australia
4 P. monachus Vanuatu
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5 P.vinctus Western Australia

6 P rouxi n.sp. Western Australia
7 P. koukae n.sp. Oman

8 P nigropunctatus Red Sea
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Plate 9
Pionoconus barbara

Pionoconus barbara

1 46.9 mm Broome, W. Australia Coll. CR 7 43.9 mm Gantheaume Point, Broome, W. Australia
2 40.0 mm Solomon Islands Holotype SAM Coll. EM

3 43.1 mm Broome, W. Australia Coll. CR 8 54.6 mm Broome, W. Australia Coll. EM

4 42.7 mm Lord Island, W. Australia granulose form WAM 9 47.0 mm Broome, W. Australia Coll. EM

5 58.1 mm Broome, W. Australia Coll. CR 10 42.8 mm Broome, W. Australia Coll. CR

6 40.7 mm Broome, W. Australia Coll. EM
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Plate 10
Pionoconus vinctus

Pionoconus vinctus
1 48.5 mm Darwin, NT, Australia Coll. EM
50.0 mm Bathurst Island, NT, Australia Courtesy M. & T. Young
42.8 mm Darwin, NT, Australia Coll. MF Courtesy MF
41.5 mm Solomon Islands Coll. EM
with periostracum Australia courtesy AMS
42.7 mm Australia Coll. EM
45.0 mm Darwin, NT, Australia Coll. CR

NoubhwN
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Plate 11

L
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Pionoconus monachus 43.0 mm New Caledonia Coll. EM

Pionoconus monachus 44.6 mm Vanuatu Coll. EM

Pionoconus monachus 44.0 mm Philippines Coll. EM

Pionoconus nigropunctatus 41.6 mm Red Sea Coll. EM

Pionoconus nigropunctatus 23.5 mm Sharm el Sheik, Egypt (Sinai) Coll. EM
Pionoconus nigropunctatus 31.5 mm Horn of Africa, Somalia Coll. EM
Pionoconus nigropunctatus 37.5 mm Dorale, Djibouti Coll. GL
Pionoconus striolatus 29.6 mm Papua New Guinea Coll. EM
Pionoconus striolatus 31.6 mm Philippines Coll. EM

Pionoconus striolatus 35.1 mm Solomon Islands Coll. EM

11 Pionoconus metcalfii 32.8 mm Sulu Sea Coll. EM
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Plate 12

1 I2 I3 I I4

AN
We

1 Pionoconus morrisoni 22.5 mm Ashmore Island, Western Australia Holotype
SMNS

2 Pionoconus morrisoni 24.8 mm Ashmore Island, Western Australia Coll. EM

3 Pionoconus morrisoni 25.3 mm Ashmore Island, Western Australia Coll. EM

4 Pionoconus morrisoni 27.3 mm Ashmore Island, Western Australia Coll. EM

5 Floraconus cocceus 40.4 mm Esperance, Western Australia Coll. EM

6 Floraconus cocceus 43.8 mm Mandurah, Western Australia Coll. EM

7 Floraconus cocceus 45.7 mm Augusta, Western Australia Coll. CR

8 Floraconus cocceus 52.7 mm Augusta, Western Australia Coll. CR

9 Floraconus cocceus 36.0 mm Augusta, Western Australia Coll. EM
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A New Cone Species from Aruba: Perplexiconus wendrosi sp. nov.
(Gastropoda, Conilithidae)

Manuel J. TENORIO
Facultad de Ciencias, Torren Norte, 1* Planta, Universidad de Cadiz, 11510 Puerto Real, Cadiz, SPAIN
e-mail: manuel.tenorio@uca.es

Carlos M. L. AFONSO
Centro de Ciéncias do Mar (CCMAR), Faculdade de Ciéncias e Tecnologia, Universidade do
Algarve, Campus de Gambelas 8005-139 Faro, PORTUGAL e-mail: cmlafonso@ualg.pt

ABSTRACT

Perplexiconus wendrosi sp. nov. is described from shallow water in Barcadera, a restricted area of the Western coast of Aruba.
It is characterized by its small shell length, narrow body with a distinct anterior notch and a high spire. The radular tooth is of a
typical Conilithinae, without serrations or terminating cusp, which exhibits a characteristic shaft fold and a broad, slanted base
with a prominent spur . The new species is compared to Perplexiconus puncticulatus puncticulatus (Hwass in Bruguiére, 1792)
and P. puncticulatus columba (Hwass in Bruguiére, 1792).

INTRODUCTION

The genus Perplexiconus Tucker & Tenorio, 2009 includes three species distributed in the Eastern Pacific and the Western
Atlantic, namely P. perplexus (Sowerby Il, 1857), P. lucidus (Wood, 1828) and P. puncticulatus (Hwass in Bruguiére, 1792). The shells
of the speciens in this genus, closely related to Jaspidiconus Petuch, 2004, are characterized by the presence of an anterior notch
which is generated by a twist in the anterior end of the columella. The Western Atlantic species P. puncticulatus was reviewed in
Vink, 1990. It was considered a polytypic species, consisting of four separate subspecies, namely P. puncticulatus puncticulatus
(widespread in the southern and eastern Caribbean and along the coasts of Panama and Colombia), P. puncticulatus columba
(Hwass in Bruguiére, 1792) (off the coast of North America and in the eastern Caribbean, mainly along the Lesser Antilles and
the islands of Aruba, Bonaire and Curagao), P. puncticulatus millepunctatus (Roding, 1798) (restricted to the coast of eastern
Venezuela and the islands of Trinidad and Tobago), and P. puncticulatus cardonensis (Vink, 1990) (restricted to the Paraguana
peninsula, Venezuela, with records from several localities). In his review of Vink’s work, Tucker (2010) reduced the number of
subspecies to two, the nominal species and P. p. columba, considering P. p. millepunctatus and P. p. cardonensis mere forms of
P. p. puncticulatus. Other names in the literature such as Conus mauritianus Hwass in Bruguiére, 1792, Conus pygmaeus Reeve,
1844, Conus papillosus Kiener, 1845 and Conus scaber Link, 1807 are all considered synonyms or forms of P. p. puncticulatus,
whereas Conus echinulatus Kiener, 1845 is considered a synonym of P. p. columba. Walls (1979) and Tucker (2010) have illustrated
shells from Oranjestad Harbor, Aruba, which were identified respectively as P. p. puncticulatus and juvenile P. p. columba. In
recent travels of the authors to Aruba, and upon contacting with local divers and collectors, a population of cones matching the
shells ilustrated in Walls (1979) and Tucker (2010) was found in Barcadera, south of Oranjestad. This population stands aside
from another population of typical, white P. p. columba living in the vicinity. No intergrades were observed. Detailed study of
the morphology of this population and comparison with the local population of P. p. columba have led us to establish that this
population actually represents a distinct species within genus Perplexiconus. The new species, Perplexiconus wendrosi sp. nov.,
is hereby described and compared with P. p. puncticulatus and P. p. columba.

INTRODUCTION

Trois espéces, réparties dans I'ouest de I'Océan Atlantique et I'ouest de I'Océan Pacifique, font partie du genre
Perplexiconus Tucker & Tenorio, 2009, a savoir: P. perplexus (Sowerby Il, 1857), P. lucidus (Wood, 1828) and P. puncticulatus
(Hwass in Bruguiere,1792). Les coquilles de ces especes, proches de Jaspidiconus Petuch, 2004, sont caractérisées par la
présence d’une encoche antérieure générée par une torsion de la partie antérieure de la columelle. Uespéece P. puncticulatus
de I'Ouest Atlantique a été révisée par Vink en 1990. Elle est considérée comme une espéces polytypique, composée de quatre
sous-especes: P. puncticulatus puncticulatus (largement répandue dans le sud et I'est de la Caraibe et le long des cOtes de
Colombie et de Panama), P. puncticulatus columba (Hwass in Bruguiére, 1792) (sur les c6tes de 'Amérique du Nord et dans l'est
des Caraibes, principalement dans les petites Antilles and les iles d’Aruba, Bonaire et Curagao), P. puncticulatus millepunctatus
(Roding, 1798) (seulement sur la c6te est du Venezuela and les fles de Trinidad et Tobago), et P. puncticulatus cardonensis (Vink,
1990) (restreinte a la péninsule de Paraguana, Venezuela, trouvée en plusieurs localités.)

Dans son analyse du travail de Vink, Tucker (2010) a réduit le nombre de sous-espéces a deux, 'espéce nominale et
P. p. columba, considérant P. p. millepunctatus et P. p. cardonensis comme de simples formes de P. p. puncticulatus. D’autres
noms dans la littérature, comme Conus mauritianus Hwass in Bruguiere, 1792, Conus pygmaeus Reeve, 1844, Conus papillosus
Kiener, 1845 et Conus scaber Link, 1807 sont tous considérés comme des synonymes ou formes de P. p. puncticulatus, alors
que Conus echinulatus Kiener, 1845 est un synonyme de P. p. columba. Walls (1979) et Tucker (2010) ont illustré des coquilles
de Oranjestad Harbor, Aruba, qui sont identifiées respectivement comme P. p. puncticulatus et un juvenile P. p. columba. Lors
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de récents voyages des auteurs a Aruba, et apres de nombreux contacts avec des collectionneurs et plongeurs locaux, une
population de cones identiques aux coquilles figurées par Walls (1979) et Tucker (2010) est trouvée preés de Barcadera, au
sud d’Oranjestad. Cette population est distincte d’une autre typique de P. p. columba, blanche, vivant a proximité. Une étude
détaillée de la morphologie et la comparaison avec la population locale de P. p. columba a mis en évidence le caractére spécial
de cette espéce du genre Perplexiconus. Cette nouvelle espéce, Perplexiconus wendrosi sp. nov., est décrite et comparée a P. p.
puncticulatus et P. p. columba.

MATERIAL AND METHODS

The taxonomy used in the present article follows Tucker & Tenorio (2009). For the description of the shell morphometry
we use the terminology established in Rockel, Korn & Kohn (1995). For the description of the radular morphology, we use the
terminology established in Rolan (1992) and in Rolan & Rayabudi-Massilia (1994).

Specimens were colected by snorkel at the type locality in two campaigns during the years 2012 and 2013. Material was also
kindly supplied by the local divers Leo G. Ros and Jordy Wendriks from Aruba.

Morphometric analysis of shell parameters was carried out on a sample of more than 50 specimens kindly provided by
David P. Berschauer (Laguna Hills, California). The parameters shell length (L), maximum diameter (MD), aperture height (AH),
spire height (SH), and height of maximum diameter (HMD) were measured, and these data were entered into the STATGRAPHICS
5.1 software package, which was used for performing the statistical tests.

For radular analyses, the soft parts were extracted from their corresponding shells and digested in concentrated aqueous
KOH for 24 h. After that time, the resulting mixture was placed in a Petri dish and examined with the binocular microscope. In
each case, the entire radula was separated from the remaining of the soft parts using fine tweezers and rinsed with distilled water.
Then, the radula was mounted on a slide using Aquatex (Merck) Mounting Medium, and examined under the optical microscope.
Photos were obtained with a CCD camera attached to the microscope, and these used for preparing the corresponding drawings.

Abbreviations

Museums and institutions

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

MNCN: Museo Nacional de Ciencias Naturales de Madrid, Spain.
NHMUK: Natural History Museum, London, United Kingdom.

SBMNH: Santa Barbara Museum of Natural History, Santa Barbara, USA
MHNG: Muséum d’Histoire Naturelle, Geneva, Switzerland.

CMLA: Carlos M. L. Afonso collection.

MIJT: Manuel J. Tenorio collection.

DPB: David P. Berschauer collection.

Shell morphometry

L maximum shell length

RD relative diameter

RSH relative spire height

HMD height of the maximum diameter

PMD relative position of the maximum diameter

Radular morphometry

LC/DR shell length/radular tooth size

DR/PA radular tooth size/apical portion length
DR/APA radular tooth size/apical portion width
100F/PA 100 x blade length/apical portion length
BW/L base width/radular tooth size

Other
coll. collection
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RESULTS

SYSTEMATICS
Family CONILITHIDAE Tucker & Tenorio, 2009
Subfamily CONILITHINAE Tucker & Tenorio, 2009
Genus Perplexiconus Tucker & Tenorio, 2009
Perplexiconus wendrosi sp. nov. (Plate 1, Figs. 1-8)

Previously figured in: Walls (1979), p. 561, bottom left as Conus puncticulatus puncticulatus from Oranjestad Harbour, Aruba;
Tucker (2010), p. 79, fig. 71A-C as P. puncticulatus columba from Oranjestad Harbor, Paarden Bay, Aruba; Afonso (2013), p. 10,
fig. 3 as Perplexiconus cf. puncticulatus from Aruba.

Type material: Holotype, 14.7 x 7.1 mm (Plate 1, Figs. 2a-2b), deposited in the MNHN-Paris; Paratype 1, 14.3 x 7.2 mm (Plate
1, Fig. 5), MNCN-Madrid; Paratype 2, 13.7 x 6.8 mm (Plate 1, Fig. 7), NHMUK-London; Paratype 3, 13.0 x 6.4 mm (Plate 1, Figs.
la-1b), SBMNH coll.; Paratype 4, 14.7 x 7.7 mm (Plate 1, Figs. 3a-3b), coll. MIT; Paratype 5, 18.5 x 9.3 mm (Plate 1, Fig. 6), coll.
CMLA; Paratype 6, 16.1 x 7.9 mm (Plate 1, Figs. 4a-4b), coll. DPB; Paratype 7, 14.3 x 7.1 mm (Plate 1, Fig. 8), coll. MJT.

Additional paratypes in the coll. of: Carlos M. L. Afonso (Algarve, Portugal), Manuel J. Tenorio (Jerez, Spain), David P. Berschauer
(California, USA), Leo G. Ros (Aruba), and Jordy Wendriks (Aruba).

Other material examined: More than 50 additional specimens from the type locality were studied.
Type locality: Barcadera, Leeward (West) coast of Aruba, in the Western Atlantic. Coordinates: 122 28’ 47" N, 602 59’ 27" W.

Distribution and habitat: To date, specimens have only been found at the type locality (Barcadera, Aruba) (see distribution
map, figure 1). This new species of Perplexiconus is found inside a sandbar adjacent to a mangrove swamp. The water between
the sandbar and the mangrove swamp is slightly acidic from decaying mangrove leaves, and is slightly brackish from rain water
entering through the mangroves from the rolling hills. The cone snails can be found just under the sand on the sandbar from
the shore to a depth of no more than 30 cm. The new species deposits its egg capsules attached to the stem of marine plants
(Figure 2) and underneath dead magrove leaves present in its habitat.

\
\ 0 5 10 km
Caribbean /
Sea /

Barcadera

Figure 1.- Distribution map for P. wendrosi sp. nov. Figure 2.- Marine plant with egg cases of P. wendrosi sp. nov.
attached to the stem.

Etymology: The species is named after Jordy Wendriks and Leo G. Ros,
from Aruba, keen collectors and divers, and good friends, who brought
specimens to the attention to the authors. The name of the new species,
wendrosi, makes reference to both Jordy (Wend) and Leo (Ros).

Description of the shell: Morphometric parameters: L = 10 - 20 mm;
average L=14mm;RD=0.65-0.72; RSH=0.21-0.31; PMD =0.85-0.93.
Shell is very small to small. General profile is conical, with a subangulated
to slightly rounded shoulder. Spire high, sharp, often stepped in the 3 —
4 early whorls, concave in profile, with faint radial arcuate threads on
the flat to slightly concave sutural ramps. Cords are absent. Protoconch
paucispiral of 1.5 whorls, white, translucent (Figure 3).

Figure 3.- Protoconch and early teleoconch of P. wendrosi sp. nov.
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Sides of the last whorl are slightly convex. Body whorl is always smooth except for 8-12 spiral grooves that occupy almost
the entire anterior third of the body whorl. Posterior notch moderate to deep. Anterior notch characteristic, well-developed.
Spire is white with dark purplish axial flammules on the late sutural ramps. Last whorl bluish white covered by purplish brown
axial flammules, often arranged in ziczac. This characteristic pattern can be dense or sparse. There are also spiral rows of brown
dots and dashes, usually concentrated around the midbody. Columella white, twisted. Aperture is white, with diffuse pale
purplish blotches in some specimens. Periostracum is very thin, yellow, smooth and translucent. Operculum relatively small,

thin and elongated.

Living animal and radula: The animal is whitish, with the dorsum of the foot mottled with purplish grey towards the anterior
part. The siphon is purplish gray, darker towards the tip (Figure 4). The sole of the foot is pale beige.

Figure 4.- Live specimens of Perplexiconus wendrosi sp. nov. In the photo on the right, it is shown accompanied by a specimen
of P. p. columba from Mangel Halto, Aruba (Photos: C. M. L. Afonso)

Radular tooth is of the vermivorous type (figure 5A). There are 24 to 26
teeth in the radular sac; radular teeth small, LC/DR = 60. Waist is evident,
and well above the midpoint of total length of the radular tooth: DR/PA
2.85-2.95. Apical part of the tooth is rather narrow: DR/APA 16 to 17. Small
apical barb is present. Pointed blade, well- marked, occupying the upper
half of the apical protion. 100F/PA = 50 to 52. Serrations and terminating
cusp are absent. Posterior fold present. Shaft fold present. Base slanted,
broad, with a strong basal spur. BW/L = 0.28 to 0.29.

Figure 5.- Radular teeth of A) Perplexiconus wendrosi sp. nov. (shell length
14.4 mm, from the type locality); B) Perplexiconus puncticulatus colum-
ba (shell length 14.4 mm, from Mangel Halto, Aruba); C) Perplexiconus
puncticulatus puncticulatus (shell length 17.7 mm, from Mt. Irving Bay,
Tobago).

We have performed a morphometric analysis on shell parameters
of a sample of P. wendrosi sp. nov. from Barcadera, and similarly-sized P.
p. columba from Mangel Halto, both from Aruba. Shell parameters were
measured for a sample of 30 specimens of P. wendrosi sp. nov. and 21
specimens of P. p. columba. An analysis of covariance (ANCOVA) using
SH as variable, species as factor, and L as covariate yielded statistically
significant differences (F-score = 39.72, p = 0). An analogous test using MD
as variable also yielded statistically significant differences (F-score = 17.3,

p =0). No statistically significant differences (F-score = 2.98, p = 0.09) were found when the variable was HMD. The values of the
least-squares means for the morphometric parameters and their corresponding standard errors are listed in Table 1.

Taxon N MD SH HMD
P. wendrosi sp. nov. 30 6.96 (0.04) 3.36 (0.04) 9.00 (0.06)
P. p. columba 21 7.24 (0.05) 2.92 (0.04) 9.18 (0.07)

Table 1.- Least-squares means (mm) and standard error (in parentheses) for the morphometric parameters of P. wendrosi sp.
nov. and P. p. columba. N indicates the number of specimens included in the study.
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Figure 6.- Least-squares mean maximum diameters (top)  Figure 7.- Plot of spire height versus shell length for P. wendrosi
and spire heights (bottom) and 95 % Bonferroni intervals  sp. nov. (o) and P. p. columba (e), showing the differences in rela-
for P. wendrosi sp. nov. and P. p. columba. tive spire height and shell length.

The least-squares mean maximum diameters and 95 % Bonferroni intervals for P. wendrosi sp. nov. and P. p. columba
are shown in Fig. 3. The plot (Fig. 6) of SH and MD versus shell length shows the differences in relative spire height and maximum
diameter for both species. A scatter plot of SH versus L is shown in Fig. 7.

DISCUSSION

Perplexiconus wendrosi sp. nov. can be easily separated from other Conidae species found in Aruba. P. wendrosi sp.
nov. is most similar to Perplexiconus puncticulatus puncticulatus (plate 1, Fig. 9). As other members of genus Perplexiconus, P.
puncticulatus is characterized by a paucispiral protoconch indicative of direct development and hence limited larval dispersal.
Its radular tooth (Figure 5B) is very similar to that of P. wendrosi sp. nov. However, the shell of P. wendrosi sp. nov. is smaller,
narrower bodied and with a much higher spire than that of typical P. puncticulatus. The typical purplish brown flammules in
the pattern of the shell of P. wendrosi sp. nov. are not so well developed in shells of P. p. puncticulatus, in which the pattern is
dominated by spiral rows of dots for which the species is named after. Typical P. p. puncticulatus is absent from Aruba. The form
cardonensis of P. p. puncticulatus lives in the Paraguana peninsula, in Venezuela (plate 1, Fig. 11). This form is characterised by
the usually smaller size of the shell, having a bluntly angled shoulder and a straight-sided spire that is lower than in typical P. p.
puncticulatus, and hence than in P. wendrosi sp. nov. P. p. puncticulatus form pygmaeus (Reeve, 1844), which was considered
in Clench (1942) a subspecies of Jaspidiconus jaspideus (Gmelin, 1791), applies to shells typically from Eastern Panama. This
form is characterized by a pattern of brownish patches formed in long axially arranged zig-zag bars. However, both the holotype
representation in Reeve (1844), pl. 47, fig. 260, as well as the shells shown in Clench (1942) p.2, pl 7, figs. 1 and 2, correspond
to low-spired shells, relatively broader and with more rounded shoulders than P. wendrosi sp. nov.

The subspecies P. p. columba has been found in Aruba, in Mangel Halto, less than 3 kilometers south of Barcadera, the
type locality for P. wendrosi sp. nov. P. p. columba and P. wendrosi sp. nov. have never been found living sympatrically in Aruba
so far, and they seem to have different microhabitats (Berschauer et al., 2013). P. p. columba is scattered throughout the Lesser
Antilles, and is characterised by having a pure white (or bluish white) shell, proportionally wider at the shoulder and having more
pronounced widely spaced grooves anteriorly. The radular tooth of P. p. columba (Figure 5C) is essentially identical to that of P.
p. puncticulatus and of P. wendrosi sp. nov.

P. wendrosi sp. nov. had been previously treated as a juvenile, patterned form of P. p. columba from Aruba (Tucker, 2010).
However, this is not the case. The shell of juveniles of P. p. columba is pure white, i.e. same color as the the adults. The animal is
also white in columba, whereas in P. wendrosi sp. nov the siphon and the dorsum of the foot is mottled with purple-gray (Figure 4).

Statistical comparisons (see Results) indicate that statistically significant differences in shell morphometry (SH and MD)
between P. wendrosi sp. nov. and P. p. columba do exist. Shells of P. wendrosi sp. nov. are narrower bodied and higher spired
than those of P. p. columba. This fact together with evident differences in shell pattern (purple brown axial flammules and spiral
rows of dots and dashes for wendrosi versus pure white, patternless shell for columba), animal color (whitish with purple dots
and a purple gray siphon in wendrosi versus pure white in columba) and microhabitat (muddy sand near mangroves for wendrosi
versus clean white sand for columba) allow the separation of these two taxa at the species level.

It is important to remark that due to the reproduction mode of species in genus Perplexiconus (direct development), it
is possible that at least some of the many populations of P. p. puncticulatus scattered throughout the Caribbean might represent
distinct species, as it has been shown hereby in the case of P. wendrosi sp. nov. following a detailed morphological study. Clearly,
molecular analyses would be of great help in this task.

A final word about conservation: the restricted habitat in which the new species P. wendrosi sp. nov. has been found
is expected to suffer likely severe degradation or even complete destruction. This is due to local plans for the expansion of the
port of Barcadera. Let’s keep our fingers crossed for the survival of this little but charming cone snail.
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Plate 1.- 1-8 Perplexiconus wendrosi sp. nov. All specimens from type locality: Barcadera, Leeward coast of Aruba Island,
Aruba. 1a-b. Paratype 3, ventral and dorsal views, SBMNH, 13.0 x 6.4 mm; 2a-b. Holotype, dorsal and ventral views, MNHN —
Paris, 14.7 x 7.1 mm. 3a-b. Paratype 4, dorsal and ventral views, MJT collection, 14.7 x 7.7 mm. 4a-b. Paratype 6, dorsal and
ventral views, DPB collection, 16.1 x 7.9 mm. 5. Paratype 1, MNCN 23775 — Madrid, 14.3 x 7.2 mm. 6. Paratype 5, CMLA collec-
tion, 18.5 x 9.3 mm. 7. Paratype 2, NHMUK — London, 13.7 x 6.8 mm. 8. Paratype 7, MJT collection, 14.3 x 7.1 mm. 9. Lectotype
of Conus puncticulatus, MHNG, 27 mm, Colén, Panama (photo: Alan J. Kohn). 10. Perplexiconus puncticulatus columba, DPB
collection, 14.1 mm, Mangel Halto, Aruba. 11. Holotype of Conus puncticulatus cardonensis Vink, 1990, MHNG, 20.9 mm, near
Punta Carddn, Paraguana Peninsula, Venezuela (photo: Alan J. Kohn).
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Plate 1
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Pionoconus barbara (Brazier, 1898)




