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Introduction

Among the more than 30 species and varieties of Cypraea described by J. C.
Melvill (1888a; 1888b) were three he related to C. teres Gmelin, 1791 (called by
Melvill C. tabescens Solander) : C. latior for Reeve’s (1865) figure 66a (Pl. 24)
of C. tabescens, C. pellucens from the Hawaiian Islands, and C. rashleighana
from an “unknown” locale. C. pellucens has long been included in the synonymy
of C. teres (Schilder, 1932). C. rashleighana has consistently been recognized
as a valid species although there has been some confusion as to its habitat:
Melvill and Standen (1895) vecorded it from the Loyalty Islands; J.K. Taylor
(1916), on the basis of a suggestion from Melvill, named two varieties from
the Hawaiian Islands; and Kay (1979) and Burgess (in press) suggest that C.
rashleighana is endemic to the Hawaiian Islands.

There remains the question of C. latior, considered an ‘“‘ecological variety”
of C. teres by Schilder and Schilder (1938-39), a “mutation which is liable to
occur in any of the teres complex” by Steadman and Cotton (1946), and, some-
what dubiously by Burgess (1970), as a valid species found primarily in the
Northwestern Hawaiian Islands such as Midway, Laysan and Pearl and Hermes
Atoll. Burgess (1969) and Old (1963) had earlier suggested, however, that C.
latior was a synonym of C. teres, and subsequently Burgess (1977) figured the
types of C. latior from the Melvill collection now in the National Museum of
Wales, showing that they clearly fall within the range of variation exhibited by
shells of C. teres, and that C. latior must be considered a synonym of C. teres.
The shells illustrated by Old (1963) and by Burgess (1970) as C. latior are,
however, quite distinct from those of C. teres and the name C. latior has con-
tinued in use among shell collectors in Hawaii (see, for example, Schmeltz 1978a,
1978b) for similar shells with the marginal and basal spots of C. rashletghana
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and the general shape of C. teres. Shells with these attributes are here described
as a new species of Cypraea from the Hawaiian Islands.

Cypraea burgessi n. sp.*
(Fig. 1 A-D)

Dseription: Color pattern—Dorsum gray-blue, peppered with brown, occa-
sionally with an irregular medial brown blotch. Labial and columellar margins
each with from 16 to 20 (8=20.7; S.D.=4.7; N=22) dark brown spots, the spots
2-83 mm in diameter and extending as much as one half way across the labial
and columellar lips of the white base.

Size and shape.—Mean shell length of 44 specimens examined was 31.8 mm
(S.D.=4.8; Range=224-39.83mm; See Fig. 2), width 194 mm (S.D.=3.14;
Range=13-28 mm), height 14.6 mm (S.D.=2.5mm; Range=7-18 mm). Solid,
ovately cylindrical. Base flat, usually meeting dorsum at a moderately developed
callus on the columellar margin. Anterior and posterior extremities slightly
produced. Spire depressed and covered by a callus.

Apertural features.—Aperture narrow, almost straight; fossula shallow, sulcus
only moderately developed. Labial teeth 1622 (X=20.2; S.D.=1.9; N=44),
columellar teeth 17-22 (X=20.1; S.D.=1.9; N=44). Internal denticles sharp,
occurring the length of the columella.

Mantle and radula.—Mantle thin, not obscuring the dorsal pattern; carmine
mottled with irregular yellow spots ringed in black. Papillae crowded, rising
from the yellow spots, wide at the base, tapering to a black tip and with sharp
spikelike branches. Siphon with long, dense, black projections. Foot spotted
irregularly with yellow-orange; short, not extending beyond the siphon anteriorly
and barely visible posteriorly.

Radular teeth similar to those in C. teres (Fig. 3). (The terminology for
the radular teeth follows that of Hickman (1980) and the terms utilized by Kay
(1960) should now read: central tooth for the median tooth; lateral teeth for
the admedian teeth; marginal teeth for the lateral teeth). The central tooth
is dome-shaped, 160 ym in height, 160 um in width, the anterior edge rounded,
with three pendant cusps less than one-half the length of the shaft, and with 2
distinct dumbbell shaped internal bract at the base. Lateral teeth rectangular,
wider than they are high, 140 um in height, 160 um in width, with three shallow
cusps less than one-third the height of the shaft. Marginals sickleshaped, thin
and close-set, with a long, narrow, acuminate central cusp flanked by a shorter
pointed lateral denticle.

Type specimens: Holotype, B.P. Bishop Museum, Cat. No. 9903, length

the Hawaiian Shell News for November 1981. The description printed here is to
be considered the published description.
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32.8 mm, width 20.4 mm, height 15 mm. Paratypes: Maui, Hawaii, length 29.0
mm, B.P. Bishop Museum; Pearl and Hermes Atoll, length 28.4 mm, Thaanum
Collection, B. P. Bishop Museum; Honolulu Harbor, Oahu, length 26.4 mm, B. P.
Bishop Museum, Cat. No. 62349 ; Honolulu Harbor, Oahu, length 29.9 mm, B. P.
Bishop Museum, Cat. No. 62349 ; Pearl and Hermes Atoll, length 29.9 mm, Na-
tional Museum of Natural History, Washington, D.C. Other paratypes are in
the collections of C. M. Burgess and S. Jazwinksi of Honolulu, Hawaii and R.
Schmeltz of San Diego, California.

Type locality: Pearl and Hermes Atoll, Hawaii (27°50’N, 175°50W).

Origin of maome: This species is named for Dr. C. M. Burgess of Honolulu,
Hawaii, who has given so much of his life to furthering knowledge of the cowries.

Comparisons

The shells of C. burgesst most closely resemble those of C. rashleighana
(Fig. 1, E-H) and C. teres (Fig. 1, I-L) among the cowries. Shells of C.
rashleighana and C. teres are shown in Fig. 1 and the distinguishing featuITta—!;s
of the three species are tabulated in Tables 1 and 2. The quantitative differences

Table 1. Morphometric characteristics of the shells of Cypraea burgessi, C. rashleighana
and C. teres. N=number in sample, X=mean, S. D.=standard deviation.

Cypraea burgessi C. rashleighana C. teres

Characteristic NTA 2 BASHA ==X HFHA =X S HA
N=44 N =31 N =50
Shell length x (mm) 31.8 21.3 26. 6
Range 22.4-39. 3 16-28 14-38
S.D. 4.75 5. 65 3.4
Shell width x (mm) 19. 4 14.7 15.2
Range 13-28 10-19 9-23
S. D. 3.14 2.3 3.34
Shell height & (mm) 14.6 10.6 13. 8
Range 7-8 8-13 5-15
S.D. 2.3 1.3 2.4
Shell length/width ratio (%) 1.6 1. 45 1.7
S.D. 0.13 0.15 0.14
Shell length/height ratio (%) 2.1 2.2 2.0
S. D. 0. 09 0.16 0.12
Number labial teeth (%) 20. 2 17.5 20. 8
S.D. 1.9 2.3 1.8
Number columellar teeth (%) 20. 1 17.6 21. 3
S.D. 1.9 2.4 2.7
Length/labial teeth ratio (%) 1.6 1.1 1.2
S.D. 0. 20 1.5 0.19
Length/columellar teeth ratio () 1.6 1.3 1.2
S. D. 0.23 0.17 0.24
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Fig. 1. A-D. Cypraea burgessi, n. sp. -~ 7 1 = %75 554 (B.P. Bishop Museum 9903),
length 31.3mm. A. Dorsal view. B. Ventral view. C-D. Lateral view.
E-H. C. rashleighana =-t= X5 54, length 25.6 mm. Dorsal, ventral and
lateral views.
I1-L. C. teres =% % 551, length 25 mm. Dorsal, ventral and lateral views.
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summarized below derive from application of t-tests for log-transformed data
with the null hypothesis that the population means are not different from zero.

The shells of C. burgessi are, in general, larger than are those of either C.
rashleighana or C. teres. Mean shell length in C. burgessi is nearly 32 mm com-
pared with a mean shell length of 21 mm in C. rashleighana and 27 mm in C.
teres, and the shells of C. burgessi are similarly wider and higher than are those
of the other two species. Probabilities from ¢-tests show that the differences are
all significant at the P=0.001 or P=0.005 level. Shells of C. burgessi are inter-
mediate between those of C. rashleighana and C. teres in length/width ratios,
and again the t-tests yield probabilities at the P=0.001 level. The shells of C.
burgessi are also intermediate between the shells of C. rashleighana and C. teres
for numbers of labial and columellar teeth, with the probabilities from ¢-tests at
the P=0.05 level. The length/labial teeth ratio is greatest for shells of C.
burgessi among the three species, with probabilities from t-tests at the P=0.001
level.

In other features of the shell, the shells of C. burgessi resemble those of C.
rashleighana in some characters, those of C. teres in others. The marginal spots

e——o Cypraea rashleighana
C. teres
o——o C. burgessi

100+

O ~N o W
8 3 8 ¢

Cumulative percent
o
¢

40

304 30
5

20"‘ 7—20—2
z

10+ % -10

0 f { —

o T ¢ 3 8 3 8 3

V2 © g 8 8 8 2

Shell length (mm)

Fig. 2. Shell length-frequency distribution of Cypraea burgessi plotted
in histograms and as a cumulative curve (open circles). Also
shown are cumulative shell length-frequency distributions of
C. rashleighana (solid circles) and C. teres (dashed line) from
the Hawaiian Islands. = &% 5 @8 3 OB RRBEMA,
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Fig. 3. Scanning electron micrographs of Cypraea radular teeth. A. C. burgessi.
Bar=38 um. B. C. teres. Bar=63um. C. C. feres. Bar=25 pm. D. C.
rashleighana. Bar=34 ym. =% SEEHEIBOWRE
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on the shells of C. burgessi, for example, are similar to those on the shells of
C. rashleighane in number, size and distribution on the margin and base. The
spots on the shells of C. teres are less numerous (11-14 vs 13-20), they average
4-5 mm in diameter rather than 2-3 mm in diameter, and they do not extend on
to the base of the shell. Another distinguishing conchological feature shared
by the shells of C. burgessi and C. rashleighana is a columellar callus. In con-
trast, the columellar margin of the shells of C. teres is smooth but the labial edge
projects sharply. The shells of C. burgessi, on the other hand, resemble those
of C. teres in that there is a full suite of internal denticles; the inner denticles
on the shells of C. rashleighana occur only on about half the length of the
columella.

The thin mantle with dense, branched papillae in C. burgessi is in contrast
to the thick mantle with scattered papillae in C. raskleighana and C. teres. In
C. rashleighana the papillae are fingerlike and smooth with rounded white tips;
in C. teres the papillae are columnar, spotted with black on the column and tufted
only at the black tips.

The radula in C. burgessi is similar to that in C. teres, with a domelike
central tooth; in C. rashleighana the leading edge of the central tooth is less
rounded (Fig. 3).

The distribution of C. burgessi in the Hawaiian archipelago also invites com-
parison with the distribution of C. rashleighana and C. teres. C. burgessi is
predominantly found in the Northwestern Hawaiian Islands: 60% of the 90
shells of C. burgessi for which there are data are from Kure to Pearl and
Hermes Atoll; of the remaining 30 shells, 28 are from Kauai and Oahu and only
two shells are from Maui. None has been recorded from the island of Hawaii.
In contrast, shells of C. teres are apparently restricted to the southeastern
islands: none of the hundreds of shells of C. teres from the Hawaiian Islands
for which there are locality data is from an island north of Kauai. Schilder
(1983), describing the collection of 594 cowries made by Dr. Victor Pietschmann,
Icthyologist of the Museum of Vienna, Austria, from the beaches of Pearl and
Hermes Atoll, Laysan Island and French Frigate Shoals, questionably listed
specimens of C. teres in the collection; I suggest the shells are those of C.
burgessi. The shells of C. rashleighana are the rarest of the three species, found
in about the same numbers from north to south in the Hawaiian archipelago.

All three species are found at similar depths. Schmeltz (1978b) reports C.
burgessi under coral in the lagoon at Midway and C. rashleighana at 18 m out-
side the lagoon. C.M. Burgess (personal communication) reports animals of
C. teres and C. burgessi both on the reef at Fort Kamehameha, Oahu.

The Cypraea teres Species Complex

Cypraea burgesst is apparently a fourth member of a group of cowries which
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includes C. rashleighana, C. subteres and C. teres. The four species of cowries
display a consistent set of conchological and anatomical features which distin-
guishes the group as a species complex, distinct from other such complexes (i.e.,
genera or subgenera depending on author) among the cowries. The shells are
ovate to cylindrical, margined either on the labial or columellar edge, the aperture
is narrow, and the teeth are relatively fine and confined to the aperture. The
dorsum is blue-gray, freckled or spotted with brown and the base is white. The
ground color of the mantle is a shade of red. The mantle papillae differ in
density but are in general columnar or fingerlike, tufted or branched in all but
C. rashleighana, and the siphon is fringed. Only in C. teres of the four species
have females been examined. A bursa copulatrix is present, lying on the axis
of the genital aperture where it forms a swollen, rounded structure. In other
cowries the bursa is a small sac posterior to the genital aperture (Kay, 1963).
The radular tooth pattern is also distinctive, the central tooth conspicuously
domed (Fig. 3). The protoconchs of C. rashleighana and C. teres, illustrated by
Ranson (1967), are also similar, consisting of broad, globose cones with five or
six whorls. J.B. Taylor (1975) found veliger larvae of C. rashleighana and C.
teres, with shells like those of Ranson’s illustrations, in the plankton of Kaneohe
Bay, Oahu, and commented on their similarity.

The species complex appears to be concentrated in the Pacific Ocean. Only
C. teres is found beyond the bounds of the Pacific, reaching from the east coast
of Africa to Hawaii and Clipperton Island off the west coast of the Americas.
Of the other species, two are endemic to Hawaii (C. burgessi and C. rashleighana)
and one is endemic to southern Polynesia (C. subteres).

The three species previously described in the complex have been treated in
a variety of ways in the vagaries of cowrie taxonomy. Jousseaume (1884) in-
cluded C. teres in his genus Stolida with C. stolida, C. erythraeensis, and C.
goodalli, among others. Iredale (1931), without providing either reasons or a
géneric diagnosis, separated C. teres in the genus Talostolida. Schilder (1932)
and Schilder and Schilder (1938-39) included four species, C. goodalli, C.
rashleighana, C. subteres and C. teres, in Talostolida, and recognized it as a
subgenus of Cribraria, thus allying the C. teres complex with C. cribraria and
C. chinensis. Cernohorsky (1960) retained the four species in the subgenus
Talostolida but transferred it to Bistolida (as momen pro Stolida Jousseaume,
1884). Most recently Schilder and Schilder (1971) have included C. goodalli,
C. rashleighana, C. subteres (as a subspecies of C. teres) and C. teres in the
genus Blasicrura with C. coxenz, C. quadrimaculata, C. pallidula and C. interrupta,
with Talostolida as a synonym.

None of the arrangements is satisfactory in that each includes cowries with
conchological differences; with mantles of different textures, color and decoration:

with radular teeth of different styles; and with female genitalia of different
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types. Jousseaume’s (1884) Stolida includes shells with coarse apertural teeth
extending across the base of the shell (for example, C. stolide) ; animals with
pale yellow mantles and sparse, fine papillae (for example, C. goodalli); and
C. erythraeensis). Schilder’s (1932) Cribraria includes species with the mantle
rough and textured and with the central radular teeth with denticles (for exam-
ple, C. eribraria), and species with the radular tooth with a single anterior cusp
and lacking a bursa copulatrix in the females (for example, C. chinensis).

In contrast to the mixture of characters found in the species complexes men-
tioned above, the four species considered here—C. burgessi, C. rashleighana, C.
subteres, and C. teres—are distinguished by a consistent set of conchological
and anatomical characters, and it is suggested that the four species are usefully
distinguished as a species complex. Whether the complex is recognized as a sub-
genus within the genus Cypraea or a separate genus remains to be determined
as the taxonomy of the cowries is clarified by further anatomical studies.

Acknowledgments : —Dr. C. M. Burgess, Mr. Stanley Jazwinski, and Mr. Roger Schmeltz
provided many of the specimens utilized in this study and I am grateful to them for
their help. I also thank the trustees of the B.P. Bishop Museum in Honolulu, Hawaii
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