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Fig.1 The morphological measurement of
planktonic larvae of R. venosa
a — b. shell height; ¢ — d. shell width
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Tab.1 Stages of embryonic development of R. venosa(25 °C)
R B R ) J%ﬂﬂj(/J\‘/Mm A
development development (K x %) .
. . morphological character
stage time mean size
P i (210 £1.24) x a&ﬁ%%ﬂ@&ﬁﬁﬂzgﬁﬁ,gﬂﬁéﬁo um%‘:é‘o‘%ﬁ,i"*ﬁgﬁﬁt)ﬁﬁlﬁ
cleavage H1~2K (210 £1.24) T H S — WA RIS A A, A A HE S T B R AT BN R, IR 2L IR
o G AR IR BE, S RE I T 2 20 97 4 240 i 301 A 22 4 i 40
Egiiy ] 536 % (225 £5.31) x 953 R,EMR R E AR, I RIS B AR R R Ab 25 225 wm, 4y
blastula (220 £2.35) 4R 2 8] (19 F BRI A, B0 Dk 4
J i T 4 5579 % (240 £6.16) x TR 2 22 A R e 0 D Mg e 30 5l 0 A A 8 1) T A R A AR
gastrulae (223 £4.14) JU i v S TR
I Py £ 5 4 e ) (285 £3.71) x JVR TR B0 PN HE A &l e BT DA A &)y i A0 IR iR L 5 1R
trochophore in %510 K (165_+.7 32) J&, R/ 285 wm x 165 pm, 1] 38 K AL, % B R 0] 8., 32
egg membrane o B Ju 5 P T A 40 B GO B R
AR A IR P TR A &)y L VR 7S S G TR L IR JIf e S AT DL IR
# } N 270 +2.59 L o
g 112 (CRSET S Sty WA 0K O LT 5B
o R A8 AR K
BRI SETE B, 2% 180 BURE 20, W] DL VR 58 S0 2, TR A TR K, R
X b 280 +5.72
L #1213 % ( D AT B LA 4B /N 280 pm x 200 wm, il
intra-membrane veliger (200 +4.97) ) =
TE J 45 95 42 5
B 100,70 g S, ISR AT L O R P RSURE AR 09 &)y Ak e 4 1
b . 330 +4.72
BAMESLI ey sk D kA AT R AV R LS A8, 4 A RO, — K
intra-membrane veliger (244 £6.93) ) o , " ~
ZIN T B R P AT A R S AT
I PRy T 455 4 e ) 16 % (340 £9.35) x P TR /N LB 2L, 4 (A s, K/l g 340 um x 280 wm, 7E K

intra-membrane veliger

(280 +8.36)

FIHT R A0 T UG R W 4 TR R B B

R2 BRABEBRHEREMBE(25 C)

Tab.2 Stages of planktonic larval development of R. venosa (25 °C)

KH BB K ] 5 LI i) %/ wm Fe i H B K R/ um Fe i/ 78 9L

development develepment time‘of shell heightt daily gr(mfth of shell height/

stage time duration shell heigh shell width
1 122 (WIE4k ) one-spiral whorl stage 24 ~30 h 24 ~30 h 320 ~340 35.61 1.254 £0.042
2 W22 Y1 early two-spiral whorl stage 2R 1d 340 ~ 380 22.54 1.314 +£0.036
2 W22 d ] mid two-spiral whorl stage H3~5K 3d 380 ~480 25.48 1.184 +0.049
2 W22 )5 8 late two-spiral whorl stage 6 ~TK 1~24d 480 ~550 44.45 1.274 £0.044
3 22 W) early three-spiral whorl stage %5 8 ~15 K 8d 550 ~780 19.51 1.272 £0.052
3 422 ] mid three-spiral whorl stage 516 ~19 K 4d 780 ~900 34.30 1.271 £0.047
3 422 )5 1 late three-spiral whorl stage 520 ~23 K 4d 900 ~ 1 000 38.40 1.355 +0.060
4 $2 2] early four-spiral whorl stage 524 ~26 K 3d 1 000 ~1 150 30.50 1.358 +0.037
4 12 )2 ¥ mid four-spiral whorl stage 27 ~29 K 3d 1150 ~1 300 39.23 1.366 £0.042
4 12 )2 J5 1 late four-spiral whorl stage %30 ~33 K 4d 1300 ~1 500 38.55 1.495 £0.061
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Fig.2 Growth of R. venosa during planktonic larval development

a. one-spiral whorl stage; b. two-spiral whorls stage; c. early three-spiral whorls stage; d. mid and late three-spiral whorls stage; e. four-

spiral whorls stage
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Fig.3 Changes of shell height/shell width of R. venosa in stages of planktonic larval development
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Morphological studies on the early development of Rapana venosa

PAN Yang'?, QIU Tianlong'?, ZHANG Tao'* , WANG Pingchuan’, BAN Shaojun'"’
(1. Key Laboratory of Marine Ecology and Environmental Sciences ,Institute of Oceanology,
Chinese Academy of Sciences,Qingdao 266071 ,China;

2. University of Chinese Academy of Sciences,Beijing 100049 , China
3. Marine Science and Engineering College ,Qingdao Agricultural University ,Qingdao 266109 ,China)

Abstract: Embryos and larvae of the prosobranch gastropod mollusk Rapana venosa were artificially
incubated and hatched from egg masses under laboratory conditions, and morphological changes during the
early development were observed. Fertilized eggs developed into veligers in about 16 days at temperature
25 €. Embryonic development included six stages: cleavage, blastula, gastrulae, trochophore in egg
membrane , intra-membrane veliger, and veliger. The planktonic larval development was divided into five
stages,including one-spiral whorl stage, two-spiral whorls stage ( early, mid and late) , early three-spiral
whorls stage, mid and late three-spiral whorls stage, four-spiral whorls stage ( early, mid and late ). The
highest growth rate of larvae was observed during the late two-spiral whorls stage with an increase of
44.45 pm in shell height per day, while the lowest was in early three-spiral whorls stage with an increase of
19.51 pm in shell height per day. The settlement and metamorphosis of veligers occurred in the mid-to-late
four-spiral whorls stage with the shell height of 1 250 — 1 500 pm. Morphological changes during the
settlement and metamorphosis of veligers could be summed up as:incrassation of edge of shell aperture,
exstrophy of shell aperture, disappearance in the middle edge of shell aperture, degeneration of velum of
veligers, and the broadened feet which could flex freely.

Key words: Rapana venosa; embryonic development; planktonic larvae; settlement and metamorphosis;
juveniles
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Plate I Observations on embryonic development of the R. venosa
1. Cleavage (1 Day) ; 2. Blastula(3™ Day) ; 3. Gastrulae (9™ Day) ; 4. Trochophore in egg membrane (10™ Day) ; 5. Intra-membrane

veliger(11™ Day) ; 6. Intra-membrane veliger( 12" Day) ; 7. Intra-membrane veliger(14™ Day) ; 8. Veliger(16™ Day)

B I BRABZFHRDEMBERELETE
LIRS 2.2 BRI 3.3 BURWIW; 4.3 BUR WIS ; 5.4 BUZWIN; 6.4 82 R 0 (K& 22 2500) 5 7. FESR; 8. FfEiR
Plate T Observations on planktonic larval development of the R. venosa

1. One-spiral whorl stage; 2. Two-spiral whorls stage; 3. Early three-spiral whorls stage; 4. Mid and late three-spiral whorls stage; 5. Early

four-spiral whorls stage; 6. Mid and late four-spiral whorls stage( settlement and metamorphosis phase) ; 7. Juvenile;8. Juvenile
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