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THE HELMET SHELLS OF THE WORLD

(CASSIDAE).

by R. TUCKER ABBOTT

Pilsbry Chair of Malacology
Academy of Natural Sciences of Philadelphia

The family Cassidae is a world-wide tropical
and temperate seas group of caenogastropods,
popularly known as helmet or bonnet shells,
which is closely related to the families Bursidae,
Cymatiidae and Tonnidae. It is placed by Thiele

Plate 1. Female Phalium (Semicus

i granulatum (Born,
1778) of Florida in the process of building a tower-shaped
egg mass. Each brown, horny capsule is extruded from a pore

PART 1.

(1929) and Wenz (1941) in the supertamily Ton-
nacea. The family originated in the Lower
Eocene, and by the Miocene had become estab-
lished throughout the warm and temperate seas
of the world. Today there are about 60 living
species, most of which occur in waters from
the low tide mark to a depth of about 100 meters.
The deepest record is 1,100 meters off East
Africa.

in the sole of the foot and put in place by the edge of the foot.
Each capsule contains several dozen eggs. Photographed at
the Marine Studios, Marineland, St. Augustine, Florida.
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In part 1, the genera treated are Cassis, Pha-
livm, Casmaria, and Cypraecassis. Part 2 will
include Sconsia, Dalivm, Morum, Galeodea,
Movionella and Taieria. About 1,100 specific
and varietal names have been applied to Recent
and fossil cassids.

Adult cassid shells range in size from 1 to 15
inches and are usually characterized by an ovate
shape, a large body whorl, one or more varices,
a well-developed parietal or columellar shield,
and by a small, bulimoid, shelly nucleus. The
operculum, present in most adults, is corneous,
thin, semi-circutar or fan-shapcd, and brown.
The radula is taenioglossate, with about 80 to
220 rows of teeth, with each row bearing seven
rather delicate, minutely-cusped teeth. The
pleurembolic proboscis is retracted within the
head when not in use. The eyes are at the base
of the moderately long, thin tentacles. Males
have a long, prong-like penis attached to the
right side of the head. The sperm travels to the
top of the penis along an open groove. Females
(in Phalium) lay eggs within small capsules
which are built into tower-like structures. The
capsules are formed by a round sphincter in
the sole of the foot. Galeodea, from the Medi-
terranean, lays 300 eggs in each capsule, but
only 4 to 12 develop fully, the remainder serv-
ing as food or “nurse cells” for the others (Er-
langer, 1893).

The length of the free-swimming larval stage
is unknown, but the presence of four or five
whorls in the nucleus suggests that it may be
up to several weeks.

A slight degree of sexual dimorphism in the
shell is evident in Cassis cornnta (Linné), males
having fewer and longer knobs on the shoulder.

Plate 2. Hole (5.5 mm. in diameter) in the denuded test of
the sea urchin, Lytechinus variegatus (Lamarck) made by
Cassis tuberosa (Linné) in an aquarium in the Bahamas.
(courtesy of Robert Robertson).

Males of Phalinm usually are much smaller than
the females.

The food of Cassis and Phalinimm consists of
various echinoderms such as sea urchins, sand
dollars and sea biscuits belonging to the class
Echinoidea (R. E. Schroeder, 1962; R. W. Foster,
1947; F. B. Lyman, 1937; D. R. Moore, 1956;
and 1. Cornman, 1963). In attacking a long-
spined sea urchin, such as Diadema antillarnm,
a Cassis everts it proboscis and waves the tip
over the surface of the urchin’s test, at the same
time squirting out an acidic salivary fluid which
immobilizes the spines. The active principle
of the saliva would appear to be a neurotoxin
with paralyzing properties (I. Cornman, 1963).
Cassids may crush or bore through the test of
the urchin.

Cassis  madagascariensis and  tuberosa  of
the Caribbean region feed upon the long-spined
sea-urchin, Diadema antillarum Philippi. Ac-
cording to Schroeder (1962, Sea Frontiers, vol.
8, no. 3, pp. 156-160), when these gastropods
encounter an urchin on which they wish to feed,
they elevate the foot anteriorly, creep forward,
and fall upon the prey, pinning it beneath. With-
in about 10 minutes the proboscis rasps a hole in
the test of the urchin about 6 to 10 mm. in diam-
eter for feeding. The helmet shells may remain
on top of the urchin for an hour or more. Sur-
prisingly, the spines rarely penetrate the foot of
the snail.

The geographical distribution of Cassis tu-
berosa (Linné) overlaps that of the sea urchin,
Lytecliinus variegatus (Lamarck), upon which
it feeds (Bermuda and North Carolina, south
through the Caribbean to Brazil). Cassis mada-
cascariensis Lamarck and one of its foods, Dia-
dema antillarum, have a common but more
restricted range (Bermuda and North Carolina
to the southern Caribbean).

Dr. Robert Robertson has kindly allowed me
to quote from his unpublished notes the follow-
ing remarks on the behavior of Cassis in the
Bahamas.

“Species of Cassis are usually rather deeply
buried in sand at Bimini so that occasionally
only a small portion of a shell projects. Some-
times Cassis occurs in Thalassia beds. All
species in the genus Cassis probably feed ex-
clusively on echinoids. The thick skin on the
foot is an adaptation which facilitates capture
without injury from the spines. C. tuberosa and
C. madagascariensis are most frequently found
eating the sea biscuit Clypeaster rosaceus, show-
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ing preference for small individuals. All three
species of Cassis will, however, readily also
attack sea urchins in a large aquarium but at
night only. While feeding, the foot of the Cassis
partially surrounds the echinoid (which often
is held deep in the sand) and copious mucus
is produced. Some or all of the spines of the
echinoid are removed and the proboscis of the
Cassis is either inserted through the anus, as
has been observed at Bimini by Foster (1947)
in the case of a C. tuberosa feeding on Clypeas-
ter, or through a hole which is made in the test.
The test of Clypeaster usually breaks apart while
Cuassis feeds. Cassis feces consist chiefly of
the spines of the echinoids which have been
fed upon; the spines are enclosed in a mucous
covering.

The holes through sea urchin tests made by
Cassis at Bimini are more or less circular and
from 4 to 6 mm. in diameter. There seems to be
no special area on the test which is pierced. An
acid appears to be used, at least in part, to make
the hole, for the edge is smoothly rounded and
concave all around except at each joint between
plates of the test where there is either an irreg-
ular groove or a lamina.”

The family has a limited economic value. For
many centuries, shell cameos have been carved
from Indian Ocean Cypraccassis rufa (Linné).
During the 19th century Cassis madagascarien-
sis Lamarck and tuberosa (Linné) of the West
Indies were used to a lesser extent. The meat
of larger species is ecaten in many parts of the
world. E. R. Cross (1967) gives an excellent
recipe tor chowder made from the minced foot
and columellar muscle of Cassis cornuta (Linné).

Distribution of Cassids

The world-wide family of Cassidae contains
about 60 living species. About one fourth of
these possess subspecies. In the tropical Indo-
Pacific there are 20 living species and subspecies
(exclusive of Galeodea, Morom and Sconsia),
while in the Caribbean there are only seven.

Although the cassids are predominently
a warm-water group, they have a somewhat
different distribution than that of the family
Strombidae, which contains about the same
number of species (see Indo-Pacific Mollusca,
vol. 1, no. 2, p. 09-838, pl. 19). The cassids have
a wider distribution, with about ten percent
of the species living in the cool waters of the

southern hemisphere and five percent living
in northern temperate regions. This ability to
survive colder waters is demonstrated by the
bathymetric range of several cassids which may
live at depths from 100 to 1,100 meters. This is
in contrast to the herbivorous Strombidae which
do not live below 100 meters.

The concentration of species in the center
of the Indo-Pacific, along the Western Pacific
Arc, is much less pronounced in the cassids,
although that area has the highest number of
cassid species. As would be expected, there is
a gradual diminishing in the number of species
towards the east where there are only a tew spe-
cies in Polynesia. There are no cassids endemic
to the Western Pacific Arc, although Phalivm
bandatnm and Phalivm decossation live in
approximately that area.

There are several shallow-water species ot
cassids with rather restricted ranges—Phaliua
umbilicatum, from the Hawaiian Chain; Pha-
livan strigatum, from China, Korea and Japan;
Phalium bandatnm subspecies exaratuni, trom
the Mauritius-Seychelles area; and Phalivm
faurotis, from the western edges of the Indian
Ocean. The distribution of the latter is similar
to that of Strombus fusiformis.

Six cassid species are widely distributed over
most of the Indo-Pacific, from the Red Sea to
Polynesia. In size of adults, these range from
the small, inch-long Casmaria ponderosa to
the large, foot-long Cassis corunta. There was
no correlation between the size of the nuclear
whorls, which is sometimes indicative of the
length of the free-swimming larval stage, and
the extent of the geographical distribution.

The relative abundance of individuals over
the entire range of the species may vary con-
siderably. This is not always because of the
lack of or presence of suitable habitats. It may
be a case of the species dying out for any one
of a number of biological reasons, or that it is
a new arrival to the area. One notable case is
Cypraecassis rifa, a large, conspicuous, shallow-
water species. In central East Afvica it is so
abundant that it is fished commercially in large
numbers. In the central Indian Ocean it is mod-
erately common. However, farther to the east,
in the Philippines and East Indies, it is fairly
rare, and only isolated, small colonies are en-
countered in Melanesia. Its occurrence is very
sparse in Micronesia. In the Line Islands and
other easterly Polynesian archipelagos, the
species becomes increasingly abundant. Pos-

[12-427]
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Figs, 1-4.

5,6.

Plate 3

Cassis cornuta (Linne, 1758). 1 and 2, young from
Cebu Id., Philippines; 3, adult from Luzon Id.,
Philippines; 4, adult male from Babelthuap, Pa-
lau Ids.
Cassis tessellata (Gmelin, 1791). Gaboon, West
Africa.

10.

1L

Cassts flanumea (Linné, 1758). Bahama Islands.
Cassis madagascariensis Lamarck, 1822, New
Providence Id., Bahamas.

Cameo carved in Italy from Cypraccassis rufa
(Linné, 1758) from East Africa.

Cassis tuberosa (Linné, 1758). Cabo Rojo, Pucrto
Rico.

(all 1/3 natural size; shell in fig. 3 is 7 inches in length)

[12-128]
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Figs. 1-4. Cassis funbriata Quoy and Gaimard, 1833, 1, En-

5.6.

cla, Western Australia. 2, form resembling type of
Dicarinata Jounas, South Australia. 3 and 4, young
and adult from Gulf of St. Vincent, South Australia.
Cuassis nana Tenison-Woods, 1879. Adults from off
Tin Can Bay, Queensland, Australia.
Cypraccassis tenuis (Wood, 1828). Gult of Cal-
ifoinia.

10-12.

(all 1/2 natural size)

[12-429]

Cypraccassis coarctata (Soweiby, 1825). Pedro
Gouzales, Perlas 1ds., Panama.

Cypraccassis testiculus (Linué, 1758). Domiunica,
Lesser Antilles.

Cypraecassis rufa (Linné, 1758). 10, mmmature,
Mkunduchi, Zanzibar. 11, adult, Mozambigue
City. 12, dwart adult, Peros Bauhos Id., Chagos
Islands.
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Plate 6. Nuclear whorls of various genera of Cassidae. All
enlarged proportionately. Examples are from Cassis cornuta
(Linné) from Hawaii; Phalium glaucum (Linné) from Phuket,
Thailand; Cypraecassis rufa (Linné) from Zanzibar; Cas-
maria erinaceus (Linné) from Samar Island, Philippines;
Cassis (Hypocassis) fimbriata Quoy and Gaimard from South
Australia; Cancellomorum (Emerson and Old, 1963) cancel-
latum (Sowerby) from Japan; Morum oniscus (Linné) from
Nassau, Bahamas; Morionella cancellata (Lamarck) from the
Eocene of France; Galeodea echinophora (Linné) from Sicily,
Ttaly; and Sconsia striata (Lamarck) from off Yucatan, N.E.
Mexico.

<&

Plate 5. Greatly enlarged nuclear whorls of (top), Phalium
(Phalium) glaucum (Linn¢) (0.7 mm. in diameter); (center),
Cassis (Hypocassis) nana Tenison-Woods (1 mm. in diam-
cter); (bottom), Galeodea echinophora (Linné) (0.5 mm. in
diameter). Photos courtesy of Al Jehle.

[12-430]
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