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MATERIALS AND METHOIXS

[ mot cp capsules of a few Comws species from
Cape Verde Llands by De. D, Rickel. The capsu-
les were megsured and a part of their walls was
cut off to count and measure the eggs. 1 ook pho
tozraphs and started o investigate the material by
SEM {Dehydration by aleohal; Critical Point-
Crmng: Gold - Coating ),

GENERAL ASPECTS AND RESULTS

In 1961, Kohn figured a generalized Carr eup
capsule and «introduceds the following three
rerms: hasal plate, stalk and exir window.

The busal plate is the disk-shaped, two-layered
hasal portion of the capsule, anached o the sub
strarum by a fibrous mucoid adhesive, which may
extend into the stalk (comp, [V Asaro, 19881

The stalk s the narrow shor shait, which rises
from the hasal plare and bears the puch-like ca
psule proper. Trs lomen is separated from thar of
the adapical pouch by the continuous inner Lami-
ma of the pouch wall (comp. LY Asaro, 19881,

So far, the pouch has been given no particular
name. Tn this paper. the term scapsule sace is sug-
wested. It contains the epgs embedded in a viscous
macrix. In course of tIIL'\'t]Rll.?l'l'll."nT.. CERs will turn
into dillerent stages within the capsule. The outer
and the central lamina of the wall sheathe both
the capsule sac and the stall and form the basal
disk. An additional inper lamina encloses the lu-
men of the capsule sac, In ¢ foridieres and € ja-
spadens, 13 Asaro found one outer and one central
laver:

L= a fibrous, variably cormgated external la-
mina, which has [ibres circular in cross sections.

Iy~ aluirly thick, fibrous hypodermic [central)
lamina. with cross-hatched fibres becoming partly
parallel o the long axis at the shaft and the basal
plate.

Similar results are published on € pewsacess
and © rattees by Perron (1982). The central [ami-
na is replaced by 2 mucoid plug in the escape
aperture (D' Asaro, 1988),

The exit window is a preformed area of the ca-
paule wall, cither located terminal or subterminal

{=ar or near 1o the adapical edge of the capsule
sac), The hatchlings will leave the capsule Ty this
«loop-holex, tor which I Asaro prelers the term
HERUELPE APeTTures, Th escape aperture seems o
become increasingly more hyaline in the course ol
intracapsular development. 1t is sealed by the ou-
ter and the inner laming and a mucoid plug in
hetween. By its distinctive microstructure i con-
trasts with the adjacent parts of the wall.

Within the same species, bevween different po
pulations or even within the same local popula-
tion, 4 maderare variability in size, shape and ma
crostruenre of the capsules can be observed. The
same it is with the egg size, the number of eggs
per capsule and the pumber ol capsules per ca-
psule mass (="cpg mass” ).

Capsules are usually deposited in clusters and
in many species, several capsules are connected
by conlluent basal plaies. The number of capsu
les, the number of eggs per capsule, capsule size
and the strength of the wall seem direetly refated
to marernal body size, Therelore, larger females of
the sae species nsually produce a greater number
of capsules per capsules mass, more cggs peer ca
psule and larger capsules with thicker and stron-
wer 1-.\'5|]]:, [Perron, 1982],

Plate 1

Fyp capsules of some Conws species from Cape Verde

Tslamds

Figs. 1 &La: ¢ atevalbis from Calhera Funda, Sal ool €
Fernandesh:

1 = dusicr of 5 .;-.|]u.|||\-=. with contluent basal p]:l‘.f."- lea. ..
rscape aperturck la = cggs embeiddied in o viscous
LT,

Fig. 2: €. pewnlatres froen Maio, Grabean (coll. U, Pernamdes):

single capsube fes... sac; st... stalk: bp... hasal pla
el the aren, where the cags are locited is borderad by
a dotged line and a dashed line marks the separating
lamina between capsule sac and stalk,

s, 3 & dar © merefer anct. from Mako, Cialeso deoll. Fer
amlesh:

3 = cluster of # capsuls. confluent I plages; 3u = clu
ster of cizgs embedided in o viscous matn and memal
surhace of escapse aperre

Fig, 4: € crendss from Babo Junce, Sal (coll. E, Bolan:
heavily ndged outer surtace o caralis (capsules mola
vedd from o chuster of thiee with contluent basal plates).
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rous layers of the wall of the cugmale sac,
150/ 140w 158

Figs. 4 & 7 escape aperiune surface of the auter Larrsi-
it | 140 B0
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L. mivifer auct
Fig. 1: eggs embedded in the viscous matrix.

In C. glars lor istance, there is 8 noteworthy
difference in cgg size between the populations
from the Northern Indian Ocean and the popula
tion from Palaw (440 mm versus 341 mm; Perron
& kohn, 1985).

Berween dilferent species. there alse are ditfe-
rences in capsule size, shape and structure, num
her of eges per capsule, number of capsules per
cpg mass and in egg size. For instance, langer spe
cies naturally produce larger egg capsules

Plate 3
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a3 12 9

Figr. 2: egg membrane and yolk granula, {50x 700

In Conny, egg sige and number of cggs per ca-
psule are correlated with the type of develop-
ment: species with a plankionic tvpe of develop-
ment have many small cggs per capsule (a few
hundreds up to several thousands), whereas spe
cies with a benthic type of development produce
a smaller nmmber of large eges per capsule (less
than ten up o a few dundreds).

In the genus Conus, a variable part of the laeval
develapment occurs within the capsule. This in
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eracapsular developmenr may end in the veliger,
which harches from the capsule and undergoes a
planktonic life leeding on components of the
plankion (planktotrophic peried),

When the (extracapsular] metamorphosts from
the larva o the crawling stage takes place, the am-
mal shifts to a bemhic life and a predatory leedi
no tvpe. In other Carws species. the intracapsular
development leads o the veliconcha stage ( pedi-
veliger) or even o the crawling stage. In these ca-
ses, metamorphosis either occurs soon after hat
chling iharchling = veliconcha stage) or prior o
Liatehling (hatchling - crawling stagel. The hatch-
ling exhibits a largely benthic (veliconchal o to-
tally Benthic (crawling stage) mode of living and a
reduced vagilite. The length of the plankrenic pe
rioed in velipers depends on the species and on the
locality and may therefore vary even within the sa
e bl.ﬂ.'(.‘i'l"-i- A Ic'nng-ﬁ\'l_-d \':]jgu:‘ i.j. ofren L';!”Ii.‘t] 2
apelagics lanva.

If we learn o estimate the degree of intraspec-
fic variability, diflerences in capsule clusters, egg
capsules and epgs may be uselul tor a raxonomical
distinction between different species. whenever
CEE IIWSSCS CAn be L‘II:GT|‘_.' attached (o certain spo-
cies. A recent research on the Connr fauna of the
Cape Verde Tslands done by Rolin may teach us
honw o manage this.

Plate 1 presents capsules of C. aferalins Kiener,
C pemulatis Hwass, C nivifer anct. and O coneo-
frax Beeve, In C ateralfs (figs. 1 & La), the figo-
red capsules measure 1416 x 5-9.4 mm tht. x
ma, width), the number of eogs per capsule va
ries from 30 to 60. Two capsules cxhibited re-
markable diflerences in the size of the eges within
the same capsule, whereas three capsules had
equally sized eggs (c.g. capsule of fig. la). The
nearly elliprical exit window is located below the
adapical edge and the eggs are clustered wt the
adapical part of the capsule sac, which has crenu-
lated edges. €. vemslutns Uig, 2) produces smaller
and stouter capsules (Agured specimen: 9.8 x 6.2
mm) with crenulated edges only ar the adapical
part of the capsule sac (capsule has not been ope-
ned). € wivifer auct. often exhibirs almaost
smoathly edged capsules (about 12.3 x 8-8.5 mm]
with a somewhat pointed tip (abour 33 cags per
capsule). The ege capsules of € cumealus are

clearly ser apart from those of the former species
by their distinetly smaller size {(about 5 mm in
lengrh) and their heavily ridped surface {eomlp.
Buslin, 1983).

Plare 2 and 3 present SEM-photographs of €
rivifer auet.:

The surface of the outer lamina is regulady cor
rugated on the entire capsule sac, exhibiring no
ditterences in the surlace sculprure on the escape
aperture, which is bordered by a narrow slightly
invaginared zone, The central lamina may be spli
into several dense lavers of [ibres with a partly
cross-hatched exture; the layers are connected by
a looser netweork of fibres. A similar fibrous cen-
tral lamina is also found in £ cmeadns.

Inn . wiwdfer anct., the egas measure about 330
% 490 um. This size predict a benthic develop
ment, the reduced vagility of the hatchling will be
at Jease partly responsibile for the restricled ranpe
of the species (endemic to the Cape Verde
Lslands), Where the cgg membrane is removed, si-
zeahle 1_.'::|k g‘r:mu]zl cian he seen [em... egg mem-
brane; v... yolkl.
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New investigation on the radular teeth of Conus
(PROSOBRANCHIA: CONIDAE)
Part 1
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ABSTRACT: Carnera lucida drawings and morphometric dara for radular reerh of 52 raxa of Conidac are
shown in the first part of this study. Scanning electron microphatographs ducidating important details of

SO HJJLI?:'LIHI I.'ﬂdl.lli.l.l.’ ltfl!] arc ;J]h'-ﬂ L“'I'I'I]'!llﬂ}-'t!d.

The majority of the drawings refers 1o unknown or previously not illustrated 1eeth,

To aid in idemification, shells of the species dealr with, are also illusteated. Although a critical review of
the taxa invalved s beyond the purpuse of the present work, some taxonomical comments were added
1o clarily the identification, nomenclarure or starus of the material examined.

INTRODUCTION

The tirst author has been studving the radular
tooth of Caaners, Illilfll[fn' tor a work ol coLnparative
analysis of the conid populations endemic w the
Cape Verde Archipelago, a research which was the
subject of his doctorare thesis. The second author
uses radular information as an aid in taxenomical
revisions and is interested in testing hypothesis
of  correlation betaween radular teeth and shell
marphology of supposed natural groups.

In a recent work Bolin {1993) mentions  pre
vions studics dealing with radular teeth of Cans
and some more recent works in which a classifica
tion of the teeth into "types”™ based on their gross
- morphology had been proposed. In that work
the old as well the new terms introduced by Rolin
11992) for application w radular worth morpho
metric analvsis were employed. In that work, out
of 250 available teeth, those of 55 specics of Ca
mas were selected o rather Musteate the gradua-
]'il".' ':VF 1'|'|:II'.|?_1?‘5 :IIJI:| L{k] jll'L‘P':.I::A.‘ HY l.}']u&[h{:tir;d
arrangement aft the teeth mio several evolutio-
nary lines,

MATERIALS & METHODS

During the last months many additional speci-
mens of Conty were studied: most of the material
was only suitable for radular examination, but so
me well preserved specimens were also dissected
in order to compare some  morphological and
pross anatomical characters. In some cases, the

molluse was dry within the shell and it was neces-
sary to dissolve it in a preparation ol sodium
[MAOTL Then, after a pressure wash, cach tooth
was re-collected under magni-fication, Teeth
cleaned were mounted on glass and fixed by
Eukitt. Line - drawings were realized under vision
of a camera lucida by the lirst author.  SEM
work was done by dr. Marco Oliverio an the
B.ALL Dept. ilniversita di Roma). For seanning
electron microscopy, teeth were partially eleaned
only in distilled water and then dried. They were
then coated with a laver of gold-palladium  and
examined with a Cambridge Stereoscan 200,

In a previous work Rolin (1992} illustranes
drawings of one and the same tooth placed in
several positions to show how it may appear dit
ferent in each ligure. Although representig an ob-
viously identical object, the represe-neation may
be influenced by its position. It is necessary 1o
place the reeth always in the same position to al
low a correct comparison. This position must
make visible the apical barb, the blade and the
spur. Since these prominences are wsually in dif-
ferent directions, if all of them are visible, then
this position s almost exact and slightly vari
Yet, the tooth I'ni;:h'l still be vne [rom the
reva of the radula or one from the lelt one. Being
specularly identical, it would be the same choo-
sing one from the loeft or right row, But we can re-
present it in different direction. Therelore, it was
decidedd here too, to employ the position in whi
¢h the spur and the blade are on the lett of the
abserver [ see drawings).
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In the present work the radular reeth of several
Conidae  will be shown: mostly of them are pre-
viously not illustrated in literature,  Also incladed
are a few weeth already represented in the past,
b om1 which new information 15 available or cor-
rections are needed. Generally, only one ligure is
reproduced, although in many cases the additio-
nal ligure of the enlarged apical partion will fo-
cus on important cdetails.

Fach woth will be commented within the wext,
mentioning irs size and measurements ol the shell,
the origin of the specimen and, il it is convenient,
some ratios, references and taxonomical noges.

Since in the past errors of identfication or use ol
synovms  have often nullified  the information on
the radular woth, we have preferred 1o illustrare
even the shells of ohvious identification 1o spe-
cies.  taken from the original lou examined or
from material however considered conspecific by
the authors.

Tt may be usehul to recall thar:

A single raclular tooth s employed each time by
the animal, since it ig injected inmo the prev It
consists of a hollow mbe carrying the venoum sul

ficient to paralize ar w kill the prey so to then cat
it easily. The tooth is known to be usually projec-
ted against the prey in the case ol piscivorous,

Supposed mechanism of aperture
and spreading of the vensum in
A a vermivorous wath,

Bl a prey-selective tooth,

L} in a piscivorous wooth.

Db im €7 Brasclorniue.

but some vermivore were observed 1o refain the
base of the tooth within the probeseis during the
cAprure. I-'|'|-|g|'|'|:,I some species {Le (. |"i'r.f|[k.'.lr.ll.|'1'-'.| is
known 1o have a very small radular apparatus
and 1o swallow its prey without stinging it Kohn,
19591, A large base (BA) in vermivores is ofren
halded by muscular nerves ar the proboscis tip
during the arrack. The sharp apex of the woth is
necessary Tor a good penetration of the beely ol
the prey. The apical bark (B funcrions like an ar
vow. The blade (T is like a sharp knife which fa-
cili-tates penerration. The additional two barbs
(B in the piscivorous and the cusp () in vermi
vorous, prey-selective and generalist reeth act as
a hook and will break the woth when the capru-
red prev pushes in the opposite direction. In any
backward-movement, the denticles {D) of the
sermation (81 hook  the prey rissues and facilitate
hath the opening of the apical portion and the
consequent spreading out of the venonm inte the
buody of the prev. The unusual apex of the woth
of © baschores, suggests that envenomation may
rake place alter contact and rorsion and genetic-
tion of the apex into the hard prey tissues, rther
than by direcs injection. Spreading of the venoum
may be subsequently facilitated through  rotation
of the lateral bark opening the adapical whole,
[See illustrations),

c
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Comments on the radular weeth will be running
according their arrangement within the evolutive
lines proposed by Rolin (1993, The terms “om
nivorons” has been replaced with “prey-selective”
(Tor amphinomids leeders) and "generalists”,
Terms emploved are indicated in the diagram-
matic figures hereunder,

Radular teeth are in Tables 1-X1: SEM micropho-
tographs are in Tables XIL-X1V; shells are dlustea
ted om Planes 110,

Fig. A Terms employed for definirion of radular
rooth clements:

A Apex or Tip

B = Barb. (B1-B2 -B3

5 Saw Cwithout denticles) or
Serration | wirh denticles).

()] Dienticles

F = Blade or file

C Cusp

W o= Whaist

Vv Smaft

SP =  Spur

BA = Basc

Fig. B. Terms emploved for morphometric defini-

tion of parts of the radular ooth:

DR = Dent or tooth of the radula (lengih)

ABS = Angle of the base of the saw or serration

BDS = Border with denticles of the serrarion

BOD = Border opposing the saw or serration

PA = Tan proximal 1o the apex, defined by W

PB = Part proximal to the hase.

EPB = Enlarpement or reintorce of the basal
portion (P
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Radular teeth - Alphabetical list of taxa re-

presented in the 1 part:

abbreviaing Reeve, 1843

% .r::.er;gu!'an Larmarck, 1810

| adenensis LA Smith, 1891 (N, Somalia)
adenensie A Smith, 1891 (Mozambique)
" wlgonses sincple Sonrerby, 1838

T awradis Gimelin, 1791

amerriratis L., 1758

* amstralis 1lolten, 1802

i Im_rg'q'; Binckel & dablotta, 1979

SOOI nnn

T

. Galteates Sowerby [, 1833
Barthelemys Bermrdi, 1861

-

Bt Sowerby 1L 1881

Busebarsms Moolenbeek & Coomans, 1993
Bulblatus L., 1738

caprtanelius Fulton, 1938

carmalii Soowerby [LL 1379

© cermicas [L Adams, 1569

""‘-i";i"uf"..-'"".l-"‘:

| erenmcisng Born, 1778
clerii Beeve, 1543

| consors Sowerby T 1853
carallinus Kiener, 1543

= dorreensis Peron, 1807

< deffri Peuch, 1992

& rl'.:'g.wr': Sowerby 111, 1R9S
© episcopatus da Moo, 1982
T erytbracensey Beeve, 18435
. Hlavercers Sovwverby 1. 1834
. perinaicis Thorass, 1792

-

212 LR IRLE

01 0

T hyherdnr Kiener, 1845

iperialis L. form pirididie Lamarck, 1810
FrscTaines Reeve, 1843 (Aden, 5. Yemen)
saspidens Gmelin, 1791

tckely Weinkauff, 187 ( var. Diilwonzil

O dermeres (Halbwe, 1905)

€ bimonbitad (Kuroda, 1956

0 doend (Raybaudi, 1993

(7 feebemand da Motta & Risckel, 197%

oo

In Ll
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Bivaghir ooanensis Moolenbeck & Coomans, 1993

H

" meapay 1., 1738

o emelrards 1lwass, 1792

T wmorelery Crosse, 1858

T wrmicns Hwass, 1792

o marmocanns 1 hwass, 1792

T nanas Sowerhy 1, 1833

el alatals)

. mepiunus Recve, 1843
. meress Pemach, 1979

. migramacntatny Rickel & Moolenbeck, 1992
[ arrprofnetaf e Sl‘l‘l\'{:‘]‘h}' 11, 1857

O armbmins Dwass, 1792

' PRIPTERS freriedag Walls, 1979
7. parvarny tharmionsrs Wils, 1986
. pasrmensts Rehder, 19650

€ paseliecerae Sowerby [T, 1877

(. pealer Green, 1830

(2 pitdienas Sowerby [L1, 1887

. proxcesns Sowrerby 11, 1879

= lll.luvm_im}'a'm.'.r.l'!." Blairwille, 1518
O guercinus Lightfoot, 1780

T rogmareine da Motea, 1952

. rhropennatus da Meoia, 1982
st Korn & le}'l)u‘llil.“. [

ol

IR

T nawrge oa Mo, 1982

shidmamear Coomans & Mooleenbeck. 1956
spelevrclidulng Sowrerbay 1, 1833

aponsalis Tloeass, 1792

T arictics A Adams, 1534

stocks Coomans & Moolenbecl, 1990

'_ _\.l'.l'.':nrrrv}'.".w': [.II'I]'C. ]3’:‘?

. sedeecastanus Kosuge, 1980

© sanderfandt Petuch, 1987

seturatuy Reeve, 1844

tespadaties Born, 1778

5 :rj.'u!':rr.'."rn.'-' CGmelin, 1791

o eimiens Reeve, 1849

il nlielsiein i

oy

Conries sp. alf. agassize Dall, 1886

Cowras sp. all. .I'wpuw“ Tomlin, 1936
(r.-r-n: . aft. prewdedfenind da Motta, 1952
I_I rﬂur.ll VWREREE R('hd{‘r 1544
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In the vermivorous line:

Figs. 1. € parvarus sburmesensis Wils, 1986,
(PL 1, Fig. 1)

Sanganch Reef, Sudan, collected in 11 m depth,
Shell length (LC): 133 mm. Badular tooth (DE):
.41 mm. Tooth relarively large: LO/DR = 32, PA
small (PA < 1/2. DR/PA = 250 F extending al-
mast to the waist (W) ABS small, F=53% PALS
with only a few, coarse 2 arranged in a single
o,

Wils (1986) introdeced this subspecific taxon for e

population of © parpates lving i the Bed Sea and
showing a more dashed patern, a broader Last whorl and
& larger average size compared with the  Indian Ocean
;J|||N!|:1Ii(m.
Moolenbeck & Coomans (1990) however, reported iden-
!il.'.'ll :\IH']I:\- o []rll:l.ll. 1\":‘(' I'|:|'\.'I.' =0T hhi'”:\ Froum ]'_Hﬁl
African Jocalitics which seem o intergrade in size and
pateerm.

Figs, 2. C. parvatus Walls, 1979
(PL 1, Fig. 2}

Malindi, Kenva., LC: 188 mm. DK: 0.5 mm.
LC/DR = 37, Several T in S, arranged in reversed
position adapically. Proportions of PA and I are
similar to the woth of C p. sharsiease, which
ditters somewhat in relative lengeh, in the fewer
1. in the shightly depressed BOS and in the BA.
Kohn (1968 reported on the ecology and [eeding
habits of (. parvatus from reefs of the Maldives
[Mustrated as 2 C. moscces ) C parvarns feeds
mainly on errant polychacts of the families Nerei-
due and Eunicidae,

drlly established a5 a subspecies of © s, ©
T s now 1l|]3ﬂi|'l'll'lll:1'|_'.‘ considered as a disting va
lid species. The status of © ceplenewrss Tloass, co-nocur-
J'il];l, with € mefcur udl|_1.' in somie areas is sl wnelear
(Kohn, 1993,

Fig. 3. C. musicus Hwass, 1792
{PL. 1, Fig 3}

Mew Caledonia, on reefs. LC: 19.5 mm. DR:
0,45 mm. LC/DE=43. A woth similar in structure
to that of C parvasns, and to the other specics
of this group ( €. spomsalts, C. sawas). PA small
(DE/PA= 2.60 a F covering 74% PA; Apical B
poory evident; about 14 small and rounded D ar
ranged in a single row within 5. ABS small (about
300 and BOS tapering without dellection,

Figs. 4. €. pascwensis Rehder, 1980
(Pl 1, Fig. 4)
Easter Island, in shallew water. 1O 2 246 mm.
[IR: 0.47 mm. Tooth relatively small: LCSDR

32, PA < 172 DR, S very wpical of the vermivo
rewss line, with a single row of 13,

Comparison with the woth of © wedfary rom E.
Australia shows  ditferences which, in combina-
tiom with the known different diet, shell morpho-
lopy and remorely isolated range, scem o indicare
thar this population has evolved into a distinet
species.

Kol (19781 mude comparative analysis o @ significan
number of specimens and recognized the distiner shell
|'||'::l'|'|'|||||||||'_'!.'I ax “":'“ HES rllill'piln::-rlll.'l I'll" (Jill('l'l‘lll'l':\
Letween the radulac, He reported on the ccology and
teedmg kabats of the Carns pepulatson livings ol Faster L:
it has nocturmal activity and Feeds alimost exclusively on
1::Inuph:|jr|c_ a f:].rru|_1.' of pn]}'r'hu:,qm rarely fed ey hv
ather o

Fig. 5. €. maliaris Hwass, 1792
(PL. 1, Figs. 5)

Morth West Island(Capricorn Group)Queen
sland, LC: 287 mm. DR: 047 mm, LC/TR=41.
PA slightly shorrer than half the taath. The shafe
15 wider than in O paveerrsss, especially in s PB.
A similar teoth was illustrated by Bandel (1984,
tig. 334) as C fadgetenne |, trom che Red Sca. Also
.. #aratus, (in Nybakken, 19700from the Estern
Pacific has the same woth stracture.

The taxooemic status ol .I'.'rl'g"n'r.'r.r.'.' Strwertsy, 183 s
debared. Kohn (1993 designared the lectotrpe, whose
dering the populations of © sy Trom the Red Sea
and Eyukyu & Philippines of intraspecific geographic
rank, Still Kobn (1961) reported on the evology, eges ca-
peules, larval development and food of € peifiarre at the
Llaaaii and the Maldives: the nominal species feeds pri-
marily on ercant palycheats of the family Funicidae,

Fig. 6. C. sponsalis Hwass, 1792
(Pl 1, Figs. &)

Philippines, on reefs. LC: 204 mm. DR: 0.47
mm. PA short. F prominent. The basal angle of §
(ARS) 15 = 307 and BOS tapers 1o W withour any
deflection. . sporsalis is known to feed on Ne-
reidae and Eunicidae (Kohn, 1959 Also the
tooth of C wex, a close relative From the T, Paci-
fic, has the same structurelsee Nybakken, 1970).

Figs. 7. €. manuz Sowerby I, 1833
{Pl1. 1, Fig. 7}

Malindi, Kenva, in 1 m depth. LC: 183 mm.
DR: 045 mm, TLMDR=37. Tooth similar to the
previous one (0, spassalish but also similar e ©
Pargalns.

The status of C manws, often considered a sy
nonym of € sporsalss, is stll uneertain: white
shells vecur sympatrically with C spersalis in so
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L

il
i

me localitics, bur also only white shells or shells
with traces of some patern  occur allopatrically
in the E. Pacific and the two taxa might be two
distinct species (so Kohn, 19430,

Information on foed is scarce lone recovered Ne
FEIY WS Pepol |l_'l_| ]'\l. Kl’1|1l‘|. 195%9),

. wanees s very often misnamed C ceplanenses,
therelore we are not sure of the information gi-
ven by other authors (e, a vermivorous feeding
mainly on Nereidae ace. Mybakken, 1990],

Figs. 8. €. abbreviatas Reeve, 1843
(L. 1, Fig. 8)
Chan, | lawaii, in shallow water. LC: 197 mim
D 041 mm. LC/DR = 48 A typical vermive

roms tooth, characterized by a very elongated and
slightly prominent I, covering  86% PA, James
(19801 ilustrated this tooth by SEM,

C. abbreviatay is sometimes considered a sub
species of € mriliards; the teeth are similar. difte
ring as follows: in C abbresiater DR B8 larger,
the shaft is more slender, 8P more prominent and
BA, i reinforced.




E. Bovan - G, Bavsarnt Massiniy- MNew investigation on the radular teeth of Comes

Figs, 9. €. dorreensis Peron, 1807
(Pl 1, Fig. 9

Cape Leewin (5.W Australia). In shallow water
u[]dq_-r I'L1L'|'<$ ]’f‘ : 22,5 mm, TR -0, 34 mm.
In spite of its unusoal shell sculprure and pecaliar

zoned - pericstracum, the radular tooh is very
typical of a medium sized vermivorons, Too rows
ot small 13 within the % and F extending along the
83% PA, which is only slightly smaller than half
the tooth: DE/TA = 1,92

Fig. 10, €. tessulatus Born, 1778
{PL. 1, Figs. 10)
Mozambique, in shallow water. LC: 51 mm.

DE: 0.45 mm. Also represented by Peile (1939)
and Rabesandratanall973). A very small vermi

vorous tooth: LO/DR = 113, The posterior part of
BA s strongly thickened and ABS is very small
{about 157). Juveniles of this species have often
the Lasr whorl entirely grooved.

Fig. 11. €. sueserarns Beeve, 1844
(PL 1, Figs. 11)
Caloundra, South Queensland, Avstralia.

L : 359 mm. DE: 039 mm. A smaller number of
I in 5 is the first visible difference with the pre-
vious one, Tooth very small: LC/TDE = 92, PA <
1/2 DR, slightly curved. F prominent and long, ex-
tending almost up to the W BA relatively larger. It
is similar 1o the previous one (C fessufatus) in the
DRPA and F/PA  proportions, in the reinforeed
BA. arrangement of 17 in 5 and undulate BOS.
Also the tooth of C. cparorfems Adams, collected
in the same locality, is very similar, except for mo-
re I arranged into two rows (higured in Rolan,
1993). Kohn 8 Weaver { 1962). reported on the
animal of O seterains.

Fig. 12. (. zeylanicus Gmelin, 1791
(PL 1, Figs. 12}

Mogambicue, in moderately shallow water. LC:
50.2 mm, DR =1 mm. ABS = 30°. A fresh mol-
luse (in alcoholl [rom Reunion I, was observed:
dorsum. sole of the foor, rostrum and cephalic
tentacles decp orange. Siphon decp orange, with a
median blacl belr.

Rachilar rooh represented by Peile (1939) in a bad
drawing {Peile mentions a possible prominent cu-
sp at the end of serration). This woth is enough
vpical of vermivores and it is similar in shape w
the previous ones (O, fessadatis, ©, satieratns 1, bt
it is larger and more robust and could  be transi
tienal to that of the 1n1p|‘|1m1m|:|t feeders:
LC/DR = 50, (therefore its length is more than
doubing that of €. tessnlates ina shell which is
even slightly smaller). The shatt becomes robust,
the BOW wider, Bl prominent. I larger and shar
per, F prominent. Close relarives of € zevlanicas,

12

have similar reeth () arenatur represented in
Thiele { 1929}, Peile {1939 and Bandel (1984), C

aeguipunctatus, () caracterssticns and C. palicaring

Fig. 13. C. cavacteristicns Fischer, 1807
(P1. 1, Fig. 13}
Phuket, Thailand, in shallow water.

LC : 17 mm., DR: 0,41 mm. LOADR = 41,
DRPA= 234,

A rooth similar ro the previous ones (0. fesmlatn,
swtnratns, sevianicns), in having @ robust shafe, a
shorr PA, undulate BOS, reinforced base. This
tooth is from a juvenile specimen and yet, it doe-
sn't show any characrer of immaturity: future exa
mination of adult specimens might however show
2 rranstormation of the F and C | like in the nexr
ome, . puficariu.

In the “prev selective™ teeth line:

Fig. 14. C. pulicarius Hwass, 1792
(Pl 1, Figs. 14)
Philippines - LC: 438 mm, DR: 1.0% mm
Only 10 tecth within the radular sac,

MNybakken interpreted this rooth  as once of his
"Type 17 teeth. James (19580) represented the
woth of . palicarins and our examination con-
firms that I'is  already transformed inte a B2
and a prominent C is projectng trom 5. Alchough
the sharp I are still numerous, the woh may be
placed structurally with those of the amphing-
mids feeders.  Kohn (19599; Tavlor (19860 repor-
ted . poedicarins ws leeding on nereids and echin-
rovels.

Figs.15. & duffyi Petuch, 1992,
(PL, 2, Fig. 15)

Los Rogues Archipelago. (Venezucla).
Li: 34.3 mm. DE: 1.1 mm. Tooth similar o that
of £ regius. Four barhs: Bl is similar 1o that of
the typical tt'nuuur!:b B2 mav result from the
transformation of I The internal barbs may re-
pressent the C and a modified lower D,
This recently named population belongs to the €
anrantivg species - group and, in fact, it shares
the same type of tooth, [t presumably feeds on
Amphinemidae, The teeth of this group of species
may be differentiated only in the proportions of B
and D, Animal colour is red in . diuffyr, a fearn-
re ohserved in all the species of this group exami
ned up Lo now.

Figs. 6. €. imperialis L. 1758, form viridulus
Lamarck, 1510
(PL. 2, Figs. 16).
Matal, 5. Africa. in 35-40 m depth, LC: 35 mm.
DK 0.82 mm. Tooth  almost identical ta that re-
presented in Kohn, Nyhakken & Van Mol (19721,
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The texoth examined belongs to @ dicp water torm, which

appears to be dwarfed. reaching about 33 mim in lenmgth:
weak, obsolete coronations, unusually brown, finely da
shed pratiern: mot the same as foren fascdlug

¢ furcatus Boen, o consistent variant of ©. fwpertaiis
from Eastern Advica and the Mascarenes, is said to o
cur commualy also in Reanion where 1he typical £ dnr
periclin s also rarely found 4] G Marin, pers. comi.
Tuai),

Fig. lba. . imperialis L. 1758
(PL. 2, Fig. 16a)
Reumion Island, in 23 m depih, among algac
covering basaltic outerops, Diurnal activity.
LC: 36 mm. DE: 0.92 mm. LO/DR = 39, I is ba-
sically identical 1o the previeus woth, although
ditbering somewhat in proportions and in T













































































































































