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ABSTRACT

The genus Calyptraea is revised for the East Atlantic. Up to now, only C. chinensis was
recognized but this species is only present in the Mediterranean Sea, and in the European
and North African Atlantic. Two new African species confused up to now with C. chinen-
sis are described, one with a range from Western Sahara to Guinea Conakry and Benin,
and the other from Mauritania to Angola. Another South African species, also considered
C. chinensis, is in fact a different taxon.

RESUMEN

Se revisa el género Calyptraea en el Atldntico oriental. Calyptraea chinensis, la Gnica
especie reconocida actualmente, se distribuye sélo en el Mediterrdneo, y en el Atléntico
europeo y norfeafricano. Dos nuevas especies, hasta ahora consideradas como C. chinensis,
se encuentran en Africa; una de ellas se extiende desde el Sdhara Occidental hasta Guinea
Conakry y Benin, y otra desde Mauritania hasta Angola. Otra especie de Sudéfrica, tam-
bién considerada hasta el momento como C. chinensis, es una especie diferente.

KEY WORDS: Calyptraea chinensis, Europe, West Africa, new species.
PALABRAS CLAVE: Calyptraea chinensis, Europa, Africa occidental, nuevas especies.

INTRODUCTION

The genus Calyptraea Lamarck, 1799
is represented in the East Atlantic by
only one species, in the opinion of most
recent authors (NICKLES, 1950; BERNARD,
1984; FRETTER AND GRAHAM, 1981;
SABELLI, GIANNUZZI-SAVELLI = AND
BEDULLI, 1991; POPPE AND GOTO, 1991;
ROLAN AND RYALL, 1999 and CHIARELLI,
2002). Against this recent situation,
more species of this genus are known
from the fossil records (CasTaNO, Civis
AND GONZALEZ DELGADO, 1988; VERA-

PELAEZ, LOozANO-FRANCISCO, MUNIZ-
SoLfs, GiLl, MARTINELL, DOMENECH,
PALMQVIST AND GUERRA-MERCHAN,
1995). The systematics and the phy-
logeny of the genus Calyptraea were
studied by FISCHER (1950).

Being a common species with a wide
distribution, it was to be expected that
some of the names employed in the past
to designate C. chinensis are actually syn-
onyms (most from the Mediterranean)
(see SABELLI ET AL., 1991 and below).
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A general description of this species
is given in FRETTER AND GRAHAM (1962,
1981) together with bibliographic infor-
mation on different aspects. Other refer-
ences to this species will be mentioned
below under distribution.

After studying numerous samples of
material from many European and West
African localities, the comparison of shells,
anatomy and other characters indicated
the existence of more than one species.
This is the subject of the present work.

MATERIAL AND METHODS

Some of the material examined as
well as numerous specimens and shells
were obtained by the author from expe-
ditions to several West African localities:
Morocco, Mauritania, Canary Islands,
Senegal, Ghana, Sdo Tomé Is., Principe
Is., Annobén Is. and Angola. Many
samples from the MNHN collection and
also from some private collections men-
tioned below were also studied. In vivo
observations were made by the author.

RESULTS

Abbreviations

AMNH American Museum of Natural
History, New York

BMNH The Natural History Museum,
London

IPM Instituto Portugués de Malacologia,
Lisbon

LS Linnean Society, London

MNCN Museo Nacional de Ciencias
Naturales, Madrid

MNHN Muséum Nationale d’Histoire
Naturelle, Paris

ZSM  Zoologisch Staatssammlung,
Miinchen

CJH collection of José Maria Hernandez,
Gran Canaria

CER collection of Emilio Rolén, Vigo

CFS collection of Frank Swinnen,
Lommel, Belgium

sp specimen with soft parts

s shell

f fragment

j juvenile. As the smaller specimens are
adult males (BAcct, 1951), only in
very small shells was the category of
juvenile employed.

Family CALYPTRAEIDAE Lamarck, 1809
Genus Calyptraea Lamarck, 1799

Calyptraea chinensis (Linnaeus, 1758) (Figs. 1-27, 65-67, 83-85, 91, 94, 97, 100,
103-107, 113-116)

Patella chinensis Linnaeus, 1758. Syst. Nat., ed. X, p. 781, no. 656; ed. XII, p. 1257, no. 749. [Type

locality: M. Mediterraneo].

Patella sinensis Gmelin, 1791. Syst. Nat., ed. XIII, p. 3692.
Patella albida Donovan, 1802. Nat. hist. Brit. Shells, IV, pl. 129.
Patella squamulata Renier, 1804. Prodr. Observ. [not available: published in a paper rejected by

ICZN opinion 316/1954].

Patella muricata Brocchi, 1814. Conch. foss. subap., p. 16.

Calyptraea laevigata Lamarck, 1822. Hist. nat. anim. sans vert. VI, II, p. 21.

Calyptraea succinea Risso, 1826. Hist. Nat. Eur. Mer., p. 255.

Calyptraea vulgaris Philippi, 1836. Enum. moll. Siciliae, 1, p. 119.

Calyptraea polii Scacchi, 1836. Catal. Conch. Regn. Neapolitani, p. 17.

Calyptraea spirata Nardo, 1847. Sinon. modern...Golfo Veneto. In SABELLI ET AL. (1990), p. 160.
Calyptraea canarica Buonanni fide JEFFREYS (1865). Brit. Conch., 3, p. 275.

Calyptraea mamma Krynicki fide Middendorff in JEFFREYS (1865). Brit. Conch. 3, p. 276.
Calyptraea polii var. fusca Issel, 1878. Croc. del Viol.-Testacei, p. 31.

Calyptraea sinensis var. coralligena Pallary, 1900. Coquil. marins d’Oran, p. 329.
Calyptraea sinensis var. elliptica Pallary, 1900. Coquil. marins d’Oran, p. 329.
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Type material: 2 syntypes, in LS (Figs. 113-116); the larger one is here designated lectotype (Figs.
113,114)

Other material examined: Great Britain: 36 s, Shells Bay, Studtland, Dorset (MNHN). Atlantic
France: 155, Saint Michel, Normandy, in shells on sand, intertidal (CER); 15 sp, 16 s, 10, Les Cochons
Noires, Roscoff, Finistere, 20 m (MNHN); 4 sp, Roscoff, on shells of sand bottom, intertidal (CER);
3 ¢, NE canyon de la Cassidaigne 48° 06.7" N 05° 55’ E, 150-250 m (MNHN); 35 sp, Saint Quay Por-
trieux, Baie de Saint Brieuc, 10-30 m, on shells (CER); 4 s, Plougastel, Tinduff, port (MNHN); 33 s,
Anse de Bertheaume, 20-30 m (MNHN). Atlantic Spain: 40 sp, Ribadeo, intertidal, on shells (CER);
12 sp, 23 s, Vigo, Samil, 12 m, on shells and rocks (CER); 155 sp, 30 s, O Grove, on shells, sandy
bottom, intertidal (CER); 53 sp, 30 s, Vigo, Cies Islands, 9 m, on shells and rocks (CER); 20 sp, Punta
do Arroas, Vigo, intertidal (CER); 3 s, Vigo, San Simén, 5 m, on shells, sandy bottom (CER); 55 sp,
Vigo, Toralla, 20 m, on shells, sandy bottom (CER); 3 j, Conil de la Frontera (MNHN); 6 s, Cadiz
Bay, 18 m, from sandy sediment (CER); 1 ¢, El Puerto de Santa Maria, C4adiz, beach sediment
(MNHN); 6 s, Sotogrande, Torre Guadiaro, Cadiz, circalittoral (MNHN); 15 ¢, Torre de la Pefia,
Tarifa, in beach sediment (MNHN). Portugal: 30 sp, 9 s, Tavira, Terra Estreita 37° 06" N 07° 38.4'
W, 3 m (MNHN); 2 sp, Ria Formosa, Ilha do Farol, Casi dos Hangares, 3 m (IPM); 6 sp, 7 s, Algarve,
between Sagres and Faro, 40-50 m (MNHN); 106 sp, 70 ¢, Chenal do Olhéo, 37° 00° N 07° 51’ W, 3-
7 m (MNHN); 6 sp, 12 s, Baia de Baleeira, 37° 00.7” N 8° 55" W, 12-17 m (MNHN); 20 sp, 8 s, Baia
do Peixe, 37° 00" N 08° 58’ W, 23 m (MNHN); 1 sp, Algarve 36° 56" 871”N 08° 17’ 45”"W, 69-105 m
(IPM). Mediterranean Spain: 114 sp, 165 s, La Atunara, La Linea de la Concepcién, 27 m, on shells,
in sandy bottom (CER); 2 s, La Atunara Beach, La Linea, 36° 10.2" N 05° 19.3’ W, 30 m (MNHN); 1
s, La Atunara Beach, La Linea, 36° 05.19° N 05° 19" W, 40-45 m (MNHN); 15 s, Mélaga, 20-40 m
(MNHN); 5 sp, 23 s, 30 j, Rincén de la Victoria, Malaga (MNHN); 4 s, Marbella port (MNHN); 3 s,
Marbella (CJH); 1 ¢, Tarajal, Ceuta (MNHN). Mediterranean France: 5 ¢, Lion Gulf, N/O “Europe”
IFREMER/DEPRO 96, 42° 20" N 03° 27.1' W, 650-725 m (MNHN); 2 sp, Lacaze-Duthiers, Banyuls-
ECOMARGE, 42° 30" N 03° 25.20E, 130-190 m (MNHN); 2 sp, Cap Béar, Banyuls-ECOMARGE, 42°
29.40" N 03° 10.40E, 66-67 m (MNHN); 1 sp, Cap Béar, Banyuls-ECOMARGE, 42° 30’ N 03° 10.50E,
62 m (MNHN); 7 sp, 1 sp, Cap Béar, Banyuls-ECOMARGE, 42° 31’ N 03° 10.10E, 70 m (MNHN);
39 s, Marseille N/O ”“Georges Petit”, Grand Congloué, 83 m (MNHN); 7 s, Le Brusc/Cap Sicié,
Provenza, 40-100 m (MNHN). Morocco: 13 ¢, Playa Grande, Tanger (MNHN); 1s, Essaouira, 31°
31" N 09° 47° W, beach sediment 2 sp, Cap Béar, Banyuls-ECOMARGE, 42° 29.40" N 03° 10.40E, 66-
67 m (MNHN); 1 ¢, 16 j, N/O Vanneau, 30° 40’ N 04° 55" W, 20 m (MNHN); 3 sp, 4 ¢, 7j, N/O
Vanneau, 30° 30" N 09° 43’ W, 40 m (MNHN); about 300 s and j, N/O Vanneau, 34° 54’ N 09° 58’
W, 110 m (MNHN); 4 s, N’ Dig (Rincon), circalittoral (MNHN); 3 s, 10 km N Agadir (CFS). Algeria:
3's, (MNHN); 1 sp, 1s,1j, Oran (MNHN). Italy: 4 ¢, Tuscan archipelago (MNHN); 12 s, Naples
(MNHN); 2 s, Palermo and Messina (MNHN). Tunis: 3 s, Canal d’ Ajim, Djerba, 10-32 m (MNHN);
56 ¢, Gulf of Gabes, 10-15 m (MNHN). Rumania: 4 sp (MNHN). Madeira: 19 s, Pontinha-Cais do
Lazareto, 60 m (CFS); 14 s, Lido, Funchal (CES); 26 ¢, Funchal Bay (CES); 15 s, Funchal Bay, 25-30
m (CFS); 22 s, Funchal Bay, 50 m (CFES); 26 s, 1 f, Funchal Bay, 70-80 m (CFS); 12 s, Funchal Bay, 100
m (CFS); 3 s, Funchal Bay, 130 m (CFS); 3 s, Funchal Bay, 150 m (CFS); 4 s, Funchal Bay, 180 m (CFS).
Canary Islands: 2 s, Gando Bay, Gran Canaria, 15 m (CFS); 2 s, Maspalomas, Gran Canaria (CFS).
Western Sahara: 6 s, S. Pefia Grande, 24° 45’ N 15° 25’ W (CJH); 1 s, Villacisneros, 30 m (CJH).

Description: The original description
of Linnaeus is: “Testa integra subconica
laevi labio laterali”. For a more complete
description, see FRETTER AND GRAHAM
(1981). The shell (Figs. 1-10) has been il-
lustrated in many papers, but the colour
variability was only well represented in
GIANNUZZI-SAVELLI ET AL. (1997) and
MACEDA ET AL. (1999). The protoconch
(Figs. 11-26) is described in FRETTER AND
GrAHAM (1981) as “having 0.75 to 1
smooth whorls but this is often
eroded.... The protoconch is not clearly

separated from the teleoconch. Its diam-
eter is 600-700 pm”. This description is
correct but the nucleus of the proto-
conch, according to the definition of
VERDUIN (1976), has between 194 and
230 pm. From this nucleus, the proto-
conch increases in size quickly to reach
3-3.5 times the diameter of the nucleus,
and 0.75 to 1 whorl at its end, although
the limit with the teleoconch is not
clearly defined. The total diameter of
the protoconch in the shells studied was
between 630 and 741 pm. Seen from the
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side’the protoconch is situated on the
teleoconch without a deep suture be-
tween them. Its surface is apparently
smooth but, at high magnification (Figs.
19, 24, 26), numerous, short axial striae
disposed in spiral bands may be ob-
served. This description is valid for 98%
of the more than three hundred proto-
conchs studied: for some variations, see
below, in Remarks. The teleoconch is
rather smooth, of a patelliform shape,
rounded, rather solid, opaque and not
glossy. Ratio between width and height
is usually between 2.5 and 3.1. Only ex-
ceptional populations may have differ-
ences in shape, the shells being higher
or flatter (see below). Many shells are
smooth, not shiny, with or without
prominences, sometimes with oblique
dorsal threads near the border. Within
the same populations, a variable num-
ber of shells show scarcely separated
prominent spines (Figs. 10, 100).

The colour of the shell is most fre-
quently white but it may be yellowish,
cream, pink, brown or violet. The colour
of each population is variable, with
white or brown sometimes predominat-
ing.

Dimensions: FRETTER AND GRAHAM
(1981) indicated up to 15 mm, which is
similar to the maximum dimension
mentioned in most papers; LOCARD
(1892) mentions up to 20 mm. After
examining many specimens, it is
uncommon for the species to reach more
that 20 mm, but there is a shell (CER)
from Pobra do Caramifial, north-west
Spain, with a diameter of 24.7 mm; in
the MNHN there is another from
Malaga of 25 mm and, finally, the record
is in CJH where there is a shell from
Malaga of 30 mm in diameter.

The animal was described in
FRETTER AND GRAHAM (1962, 1981). The
Vigo and O Grove specimens which
were studied live were whitish, with
milk-white, large, irregular spots on the
border of the mantle forming groups
(Fig. 94). La Atunara (southern Spain)
specimens studied preserved in alcohol
had orange spots on the mantle border,
with opaque translucent white and
cream dots all around.
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Due to the importance of the penis
(Fig. 97) in comparison with other
species, it should be described in more
detail. It is placed behind the right ten-
tacle and is elongate with a bilobed
knob at its apex. These two lobes are dif-
ferent, the larger one being like a spoon,
and the smaller one like a finger, with
an arrangement similar to a hand with
the four fingers fused and forming a
concave prolongation, and the thumb in
opposition.

The radula (shown in BANDEL, 1984
and FINET, WUEST AND MAREDA, 1992)
(Figs. 83-85, 91) is taenioglossate; rachid-
ian tooth narrow and with a prominent
central cusp with 4, sometimes 5, smaller
cusps at each side. Lateral teeth with a
prominent and wide cusp at the conflu-
ence of the internal and the external
edges; this cusp may have serrate bor-
ders. Internal edge with few wide cusps
(usually 4) while the external edge has
between 7 and 12. Marginal teeth elon-
gate, curved, sharp pointed and the in-
ternal tooth with two borders with few
cusps (4-6), while the external one has
few cusps (2-4) on its internal part.

The spawn of C. chinensis (Figs. 103-
105) was studied by LEBOUR (1937),
WYATT (1957) and recently described by
TRONCOSO, URGORRI AND CRISTOBO
(1988) in populations from north-west
Spain. It is formed by numerous.spheri-
cal-ovoid capsules, with a circular
section (Figs. 103-104), which are fixed
in groups to the substrate by a narrow
peduncle (Fig. 105). The development of
this species is direct; TRONCOSO ET AL.
(1988) have shown the intracapsular
veliger stage, and here we present two
more advanced stages (Figs. 106, 107).

The numerical data in TRONCOSO ET
AL. (1988) are the following: capsules
1.2-3.0 mm, number of eggs per capsule
2-18 and each egg 0.6-1.0 mm (the
reason for this last size is that it refers to
two larvae in a capsule). Specimens of
15-20 mm from Vigo and O Grove had
8-15 capsules per spawn, of 10-16 eggs
each, 380-490 pm in diameter. From La
Atunara, spawn from specimens of 12-
17 mm had 8-18 capsules each, with 6-17
eggs each, of 340-430 pum in diameter.
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Figures 1-9: Calyptraea chinensis: 1-3: Shell, 13.2 mm, Vigo (CER); 4-5: Shell, 13.5 mm, La
Atunara, La Linea de la Concepcidén, Spain (CER); 6: Shell, 8.8 mm, Vigo, Spain; 7-9: Shell, 15.8
mm, St. Brieuc Bay, Bretagne, France (CER).

Figuras 1-9: Calyptraea chinensis: 1-3: Concha, 13,2 mm, Vigo (CER); 4-5: Concha, 13,5 mm, La
Atunara, La Linea de la Concepcidn, Esparia (CER); 6: Concha, 8,8 mm, Vigo, Espasia; 7-9: Concha,
15,8 mm, St. Brieuc Bay, Bretaria, Francia (CER).

39



Tberus, 22 (2), 2004

200 pm 15

Figure 10. Juvenile shell of Calyptraea chinensis, 11 mm, Vigo. Figures 11-19. Protoconchs of C.
chinensis: 11, 12: Vigo; 13: Bretagne, France; 14: Samil, Vigo; 15, 16: La Atunara, Linea de la
Concepcién; 17: O Grove; 18: Marbella, Spain; 19: La Atunara.
Figura 10. Concha de un juvenil de Calyptraea chinensis, 11 mm, Vigo. Figuras 11-19. Protoconchas
de C. chinensis: 11, 12: Vigo; 13: Bretasia, Francia; 14: Samil, Vigo; 15, 16: La Atunara, Linea de la
Concepcidn; 17: O Grove; 18: Marbella, Esparia; 19: La Atunara.
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