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Morphological Discrimination of Radula between
Two Species of Cellana
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Abstract: The radular morphology of Cellana toreuma and C. grata was observed by optical microscopy and
electron microscopy. Without central tooth ,the radular formula of two limpets was “1+1:0-1-1" ,indicating that
both had a lateral tooth and a marginal tooth. There was a curve on the firside of radulae where the teeth had
loose configuration and had obvious phenomenon of abrasion. The lateral tooth morphology of two limpets was
very similar; the lateral tooth was falciform,with a strong cusp,almost triangular base and a protuberance. Part
of its cusp was thin. However, there were some differences in tooth morphology between the two limpets: C.
toreuma had three strong cusps,with the second close to the third. C. grata had two cusps,with the second cusp
close to its base. The base of two limpets was almost triangular and had a protuberance. Seventeen parameters
were used to measure the radular band and the teeth on the anterior, middle and posterior segment of radular
band for comparison. There was obvious difference in the ratio of length to width of radular strip,indicating that
the radular band morphology of C. grata was more thinner. There was a certain relationship between these
parameters of three segments of radular band: the ratio of middle segment was greater than that of anterior

segment , and the ratio of middle segment was greater than that of posterior segment. It was feasible to use radulae
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as taxonomic basis of C. toreuma and C. grata.

Key words: Cellana toreuma; C. grata; Radular; Morphological comparasion
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second cusp of marginal tooth,fsd) \Zk %5 2 5
%3 R Y E BE (the distance between the
second and third cusp of marginal tooth,std) (
1o



-8 - LS

& Chinese Journal of Zoology 46 5

B1 28K MSEENE

mbw

NESHREE

Fig.1 Marginal tooth and lateral tooth of two species of Cellana
A MY BE % G mOMIYE; DR &,
fo: B —RU; s BRI TR o BRI =R mb . GG R
e MG ; b MG HEHS ; Fofdi s © 7 SCh st

A lateral tooth of C. toreuma; B: marginal tooth of C. toreuma; C lateral tooth of C. grata; D: marginal tooth of C. grata.

fc: the first cusp; sc: the second cusp; te: the third cusp; mb: base of the marginal tooth; c: cusp of the lateral tooth;

Ib: base of the lateral tooth; other abbreviations have already explained in the thesis.
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V 15.1mm x100 SE 500um

2 BETHEET
Fig.2 Scanning electron micrographs of the radular band
A B g WA E DA ; C DM 555 Y I T LA I 0,
LA 5 e MG me Geth s fo GRS 1 ARG sc 30 2 2R1G 5 e kIG5 3 Rk,
A,B: Frontal and lateral view of C. toreuma radular band; C,D: Frontal and lateral view of C. grata radular band.

1. Lateral radula; c:Cusp of the lateral tooth; m; marginal radula; fc: The first cusp; sc: The second cusp; tc: The third cusp.

F1 2% EEEEEMLLER (mm)

Table 1 The radular comparison between two species of Cellana

2 FE HrE e BT JaBLgE R W AR
Species Sample asw msw psw wrb Irb
1 0.63 0.58 0.54 0.58 53. 89
2 0.62 0.57 0.55 0.57 54. 14
% 3 0.64 0.58 0.55 0.61 53.52
C. toreuma 4 0. 65 0.56 0.53 0. 62 54.56
5 0.63 0. 60 0. 56 0.61 55.12
SEH4{H Average 0.63 0. 01 0.58 £0.01 0.55 +0.01 0.60 +0. 02 54.25 +0. 62
1 0.57 0.51 0.45 0.51 100. 51
2 0.58 0.52 0. 46 0.52 105. 02
g 3 0.58 0.53 0. 47 0.53 104. 64
C. grata 4 0. 60 0.55 0. 46 0.54 106. 23
5 0.59 0.54 0.48 0.54 108. 21
SEHIE Average 0.58 £0.01 0.53 0. 02 0.46 +0. 01 0.53 0. 01 104.92 +2. 83

BARSER LU FARP M + bR (SD) " Fom . RPHE W, TR,
Results were presented as the mean + standard deviation (SD). Abbreviations have already explained in the thesis, same in following
table.
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F, i TR ERY A D IO IE IR 25 5
BRI SRR, AT BUAR R B
HA RS (O (K 3B E) .
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WABTE, TERRIN TR B RSk
WMEARAHIE , 4332 (0. 60 £0. 02) mm F1(0. 53

+0.01)mm, HIEZE A APBIMTEE (£ 1),
TERR KT |2 Al BEAR KK
25 MR R s iR AR AR
2,40 M2 f5(1.93 £%) .,

2 Mg WA I A R WL AR 2, o
Irb Fl wrb #4052 BR R/, 72 THE |2 R
ZHRK S HE Zohig 12 4%, B TR
P&, A K/ ST B E |
I BIHLIEA 6. 85, RIVHE 25 155 7 1 B 5t
W7 A SRR B E(E S K (10.13) , B
AT R ST S 10 £ A4 . BRI AH
b2 F SR B0 & iy sAE X i B X
53R 1 PSR g S
KEMHNKSZ 40K 1265,

R2 2 EEFESHER

Table 2 Parameter comparison of the radular band between two species of Cellana

= ,m;% 2 J}J\: SHE e J/J\: /”"% // . e
i I L T i I W
Species Sampl Irb wrb I 5E Average of T Irb/shell height
pCLlCS dmp e (mm) (mm) lrb/wrb (T) Verdge 0! b/ she. (‘)lg
1 50.82 0.54 94.11
2 53.52 0.59 90.71
& 3 47.28 0.54 87.56 89.54 +2.88 6.85 +0.50
C. toreuma
4 46.37 0.53 87.49
5 44.80 0.51 87.84
1 100. 51 0.51 197.08
2 105.02 0.52 201.96
“HE 3 104. 64 0.53 197.43 198.72 +2.33 10.13 +0.27
C. grata
4 106.23 0.54 196.72
5 108.21 0.54 200. 39
BARLE DL AR TIME + AREZ (SD) "R, 18 AOSEPRIS R RS2 1H . 7. 09 mm, SEPRFE 58 M SF-{H 23, 62 mm, SEPrR
SR :30. 30 mm; SR B9SEBRSE E 2 E . 10. 36 mm, SEBRSE 55 U 08 . 24, 74 mm, S5 FRAEK E H{ .
31.91 mm,

Results were presented as the mean + standard deviation (SD). The practical mean of C. toreuma’ s shell height,shell width and shell

length was:7.09 mm,23. 62 mm and 30. 30 mm, respectively. The practical mean of C. grata’ s shell height, shell width and shell length

was:10. 36 mm,24. 74 mm and 31. 91 mm,respectively.

2.2 fUERIRE 2 MR ROk SRR,
IR ER T AN, ZER A =M Hak A /b %e
A, FET R LA R (K 4A [C)

SR BRI BRI A AR
K, VB (A S/ 5E) 463 1. 6, A EE

Z TR WV EEANE(Y, =1.53) ; HHIE
WA ", SR X, E (I Y5 555 FE
M5 56) 23 0.36, MK 1Y X, (290 0.43
(%£3),
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Fig.3 Light micrographs of the anterior ,middle, posterior segments of radular
band of the two species of Cellana
A B.C.oralhtg W& G 3 B DB F g AR P S 3 B
A = C the anterior, middle and posterior segments of C. toreuma’ s radular band , respectively;

D - F. the anterior,middle and posterior segments of C. grata’s radular band , respectively.

S0pum

4 RET2#ME HNESHKE
Fig.4 Light micrographs of lateral and marginal radula of the two species of Cellana
A B I RIZAG; C DMK IS RIZk G

A,B: the lateral and marginal tooth of C. toreuma; C,D: the lateral and marginal tooth of C. grata.
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£33 2ME MEEZSEEIELE (Mean +SD,n =30)
Table 3 Parameter comparison of the lateral teeth between two species of Cellana
e P M/ v shg e/ v A/ AV 3 3 58/
o I 4 5 45 {4 5 4 5
pecies adular ban Ul Vl Wl Xl
. T Bt Anterior segment 1.63 £0.48 1.53 £0. 31 1.06 £0.39 0.44 +0.02
C * h Bt Middle segment 1.65 +£0. 36 1.55+0.28 1.14 £0.53 0.45 +0.03
RN
oreuma J5 B Posterior segment 1.63 £0. 28 1.51 £0. 19 1.13 £0.24 0.41 £0. 18
iz AT B Anterior segment 2.38 £0.21 1.57 £0.09 1.25 +0. 18 0.36 £0.01
é B Middle segment 2.42 +0.11 1.59 +0. 13 1.26 +0.05 0.36 0. 05
. grat _
grata J5i Bt Posterior segment 2.40 +0. 08 1.58 £0.23 1.24 +0. 11 0.36 +0. 04
2 Fidg WEATETR S 3 BeIe i 4 S E e U, (&N R/ %65) b2 Fiig 5t
B 240 545 %Wﬁ% MTUUREL2 fidg R T BB R ER, & WU, HAN

TS 3 BeMIG Y 4 A LB S BUE R # £
T HE 3 B 4 A S 18] AFTE &
FPOCE, BITP B > A Be B > B, sk 3
g BV, H(1.55) > RV, {H(1.53)

>JEBV(1.51) 383 3K

HBLUfE

(2.42) > 5B U {H(2.40) FPBL U, H(2.42)

> AT U, {H(2.38)
2.3 BEHIES

3 R, T A AR R B

SO Svsy
HAP R A IR 1 06 R
=ML (# 2B),

M HAT 2 Ao i R ik 2 5h

HA 3 45tk
552 R A

S5
9&

W5 2 AT Y He g /) \Hszﬂﬁﬁﬁjﬁﬁo 2
Tl GRS A S T B =
TEELIR A /e g | JE350 by 3 JE AH 3% 422 (& 4

D), BAGWRT H (1A

7 AR A7 T ) 1) ML o

1.78 BNt K2 e i 1. 78 £, ik W U,

3T 2.5, RIZIAK2 T80 2.5 5,
SLRAFE AN (£ 4)

g Mg

JIT LAARRS

2RI MY, (G 1.2 R
B/ gkse) BRMBEMBENZS, &

Y EZ00. 46 , W1 1 2t 554 2 2tk
PR IER) 0. 46 17, T 115
SRV 54 2 SV I B 5 2 U F A

1, R 1

[&] {4 R
1Y, R

B, e Y, H LS RRA IR R, &=
AU T 2 B GBS ER (£ 4),
B 7, (SN 2 3 R YR 2
ﬁﬁ) 5y, R ESE  HE N LA
th 3 RG22 5%, WY, > Z,,
FRLAGAR S 1 05 555 2 214 19 A PR T2

2 FHER

3 AU IR, BIER 2 Stk SEIEE 5 3

(R ) A —E R R,

Rik(FE4),

R4 2R KEESHBLE (Mean £SD,n =30)

Table 4 Parameter comparison of the marginal teeth between two species of Cellana

_ \ " \ " \ S 12 LK 23
o Gk, GESMEKS  GEmEK, g cab 12 R
ﬂ:’% l}i%'ﬁ? D1 e L) e PRI L1 e )df[lETh”rE/ J\JlfllETJEE/
_ Gk 5i Gk 5E Gk sE Gk sE Jo Jr
Species Radular band SV £ S
U |4 14 X
m m m m Y, z,
1% HiB Anterior segment 1. 78 +0. 39 1. 60 +0. 35 1.21 £0. 31 0.47 £0. 15 0.45+0.17 0.40 £0.09
F B Middle segment 1.80 +£0. 47 1.61 £0. 58 1.22 £0.35 0.48 +0. 19 0.48 £0.16 0.37 +0. 11
C. toreuma
J5i Bt Posterior segment  1.78 £0. 52 1.56 £0. 45 1.20 £0. 26 0.42 +0. 16 0.45+0.19 0.35=+0.12
i HiBt Anterior segment 2. 48 0. 12 1.63 £0.09 1.27 £0. 11 0.40 0. 06 0.97 £0. 12
c B Middle segment  2.49 +0.23 1.66 +0. 13 1.29 +0. 05 0.40 +0. 08 0.98 +0.09
. grata
J5i Bt Posterior segment 2. 47 0. 31 1.64 £0.08 1.27 £0. 16 0.37 £0. 08 0.95 +0. 16
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