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Fig. 1 Adult female of R. durbanensis.
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Fig. 2 Relationship between water temperature and
days of reproduction cycle of R. durbanensis.
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Fig. 3 Relationship between water temperature and
hatch time of R. durbanensis.
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Fig. 4 Relationship between Carapace length and
number of eggs of R. durbanensis.
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Fig. 5 Lateral view of R. durbanensis. a - |: zoea; m: postlarvae; n: juvenile.
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Fig. 6 Development of R. durbanensis. a - h from the first zoea stage. a: antennule; b: antenna; c: mandible; d:
maxilla; e - g: first to third maxillipeds; h: telson and uropods. | - g from the second zoea stage. i: antennule; j:
antenna; k: mandible; I: maxillule; m: maxilla; n - p: first to third maxillipeds; q: telson and uropods.
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Fig. 7 Development of R. durbanensis. a - g from the third zoea stage. a: antennule; b: antenna; c: maxilla; d - f:
first to third maxillipeds; g: telson and uropods. h - g from the fourth zoea stage. h: antennule; i: antenna; j:
mandible; k: maxillule; I: maxilla; m - o: first to third maxillipeds; p: first pereopod; q: telson and uropods.
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Fig. 8 Development of R. durbanensis in the fifth zoea stage. a: antennule; b: antenna; c: mandible; d: maxillule; e:
maxilla; f - h: first to third maxillipeds; i: first pereopod; j: second pereopod; k: telson and uropods.

F—fry - MAREE 1 RS MARERE - B
i 3 RE - 6 1 fiRilE 1 AR - S
551~ 2 EiRHEE B RIS LIRS - THRA 6 1R
T SMIEE 1 2 f8A 3~ 1 IRAARE -
THIA 1ARE SMIES IR 2 BT TR A 4 iRE (Fig. 9
-a) -

MR BRI e JE I 18 A

IRTE 55 AT K 1061 REERGRANE (Fig.

9-b) -

F—SE AR 4 60 5 1 EI5E 3 i
2% RA 3~ 1~ 2 MR- 26 4 i [HIn A 3 fRE -
SNBSS 5 IRAAIRE (Fig.9-¢)

SR AR 5 0 B 1 EISE 4 Hi
fZs% R 210~ 2RFE > 5 1~ 3~ 4 Fidh

g% 1~ 1~ LIRS > 26 5 HilHA 4 1R
& - SMIEIR 6 ARAHRE (Fig. 9-1)

F=SE C NIEST R 5 HiT - 2R 1 EISE 4 A
2% 111~ 2 1R%E > SMIliZEH 0~0 »
1~ 11R=E - 5 5 HilHin A 4 ARE - SN IEGGS 6
RAAIRE (Fig.9-9) -

B R AR 5 B 1 EIE 4 JiN
245534 120~ 0~ LIRS SMAlZEAH 0~ 1 »
1~ 11R= - 5 5 HiilHImA 3 ARG - SN IERAT 6
RAAIRE (Fig. 9-h) -

BRI R 5 0 B 1 EISE 4 Hi
{45354 00~ 0~ 2 fRE > SMHliZHEA 00 »
0~ 1MRE - 5 5 HilHinA 2 RE - SN TENH 4
RARE (Fig. 9-1) -



TEPE RIS E e 21

0.5 mm: ¢,d

" 0.5 mm: a,b,e-k

Fig. 9 Development of R. durbanensis in the sixth zoea stage. a: antennule; b: antenna; c: maxillule; d: maxilla; e -
g: first to third maxillipeds; h - j: first to third pereopods; k: telson and uropods.
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Fig. 10 Development of R. durbanensis in the seventh zoea stage. a: antennule; b: antenna; c: mandible; d: maxillule;
e: maxilla; f - h: first to third maxillipeds; i - I: first to fourth pereopods; m: telson and uropods.

g 1~ 1~ 1 2 1RE > BB LATTHG 6 RARE (Fig. 10-h) -

RE - HNBTESE 6 IRAIRE (Fig. 10-9) - B R T AR 5 6 B 1 EISE 4 fi
SR AR R 5 0 B 1 EI5E 4 Hi HEE% A 2> 121 2 1R SMIlZ%AE 0~ 1

g 2~ 1~ 1 3R SMIEEA 0~ 0 1~ 24R%E - 27 5 HilEIG T 3 IRE - SMRTEIG A 12

1~ 21R=E - 5 5 HilHinf 4 ARE - SN IESGA 8 RARE (Fig. 10-1)



TEPE IR EgE 23

B BT R 5 B R 1 EISE 4 A
%A 1211 21R%E - SMUEEA 0~ 1 »
1~ 1AR=E - 5 5 HilHinA 3 ARTE - SN IHGA 8
RAIRE (Fig. 10 -j) -

F=AE BT R 5 B B 1 EISE 4 A
%A 110~ 21RE - SMUEEA 0~ 1 »
1~ 11R=E - 5 5 HilHinf 3 ARE - SN IHGA 8
RAIRE (Fig. 10-K) -

FV9S R - AR (Fig. 10-1) -

FElm © B Mg R RIS BAAIR
T~ HiEE 3 EVINF - BN Mg R
20 IRAHIRE - SN T i& e Mig e 25 IRAIRE > Fp
AL 1 AR (Fig. 10-m) -

(V) ZB/\Hf

2K 6.0+0.0mm 5 4.8 +£0.0 mm - §#L
IRFfH 21 K (Fig.5-h) -

SERRHH RS LA 6 -

S Erase 1 S MITE ZERE
PO 1 ARNH] - fEratnes 1 20128 3 faisa
10 ~ 5~ 7 IRMIRE - WA 2 RAAIRE - Sb
s 1 2 MR 5 2 fiiEEH 5 IRE (Fig. 11
-a) e

M B A b I A JES 25 M
ke (Fig. 11-b) -

S MO Ry 4 8 0 58 1 FIES 3 i
HZ%IRIHE 3~ 1 2 1R% - 56 4 filHInA 3 iR
E MG 1 RE - SN ERS 6 IRAPIRE - &
EAMAIE LARAIRE (Fig. 11-1) -

AR IR 5 B 0 B8 1 FIES 4§
g5 AAE 2~ 2~ 0~ LR - 28 1 2055 4 fish
g AAE 1~ 1~ 1~ LR » S EHA 6 1R
E - JMNEEIAE 4 IRAIRE (Fig. 11-9) -

=g ARy 5 B 0 BB 1 FIES 4§
{E#5 A 20~ 0~ 4 1RE - SMAZREAE 020
1~ 41R% - 56 5 HilHmA 4 RE - SN IHERE 10
RIARE (Fig. 11-h) -

F—A R T AR 5 Hi 0 5B 1 FIES 4§
g5 A 2~ 11 3R SMIEZAE 0~ 1
2~ 21R%E - B S HilHE 3 RE - SN HIRE 14
RIRE (Fig. 11-1) -

B R 5 E 0 BB 1 FIES 4§

G 2112 1R%E - SMIEZZEAE 01
1 2R%E - 56 5 HilHmA 3 RE - SN IHIRE 14
RARE (Fig. 11-j) -

AR R 5 B 2B L EIES 4 Ji
A 110~ 2 1RE - JMIEZZEA 01
1~ 2R%E - 56 5 HilHmA 3 RE - SN IHIA 16
RIIRE (Fig. 11-K) °

FVUA R - Ao Ry 5 B 0 28 1 EIES 4 Ji
G 110~ 2 1RE - JMIZZEAE 01
12 R%E - 385 HilHmH 3 IRE - JMXEA 6
RARE (Fig. 11-1) -

FhAR - HBIERAZE (Fig. 11-m) -

Fh : BW TH 5 HIRE - {lgh 3 ¥
/INRI - R A T A b PRI 23 ARAAIRE - Sb
5T B iEH 29 IRAAIRE @ S RIA 1 ARH]
(Fig. 11 -n) -

() ENH

ZE74+00mm - §&E 55+ 0.0 mm - L
HFfE] 25 K (Fig. 5-1) »

SElfFE : EHA EARE 6B -

S M AEANEE 1B 3 Fa RS 12
4~ L3RR - Mo K 2 61 » 25 1 BRI 3%
H LRE 58 2 i’ 2 IRIAIRE - SN Fy 4
0 568 1 ERmA ISR 136 0 55 2 BIERE
P B RSP HERSH 13 58 3 JilHinf 4
RE (Fig.12-a) -

SR ¢ B s Rl S JER S 29 A
WRE (Fig. 12-b) -

e PRy 4 B 58 1 15 3 Hi
G 4~ 3~ 2 IE - 26 4 Hi[HmA 3 IR
E - SN IHERE 6 IRE - BEOMIIE 3 IRAIRE
(Fig. 12-f) -

R AR 5 B BB 1 EIES 4 JiA
{55334 3~ 2~ 0~ LIRTE - 25 1 5 4 fish
HER A 1~ 1~ 1~ LIRS » 55 5 HiiJHbA 9
RE - SN JER A 4 IRAIRE (Fig. 12-9) -

=R PR 5 B BB 1 BB 4 Ji
S5 RAE 12~ 16 IRE  IMIERZHE 0~ 1 ~
1~ 31R%E - 58 5 Hi A 4 R%E - SN TS 12
RAIRE (Fig. 12-h) -

F—A R T PR 5 B 2B 1 EIE 4 JiN



24 Wil - EA

0.5 mm: a, cf

—_
0.5 mm: b

e

1 mm: g-n

Fig. 11 Development of the R. durbanensis in the eighth zoea stage. a: antennule; b: antenna; c: mandible; d:
maxillule; e: maxilla; f - h: first to third maxillipeds; i - m: first to fifth pereopods; n: telson and uropods.
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Fig. 12 Development of R. durbanensis in the ninth zoea stage. a: antennule; b: antenna; c: mandible; d: maxillule; e:

maxilla; f - h: first to third maxillipeds; i - m: first to fifth pereopods; n - r: first to fifth pleopods; s: telson and uropods.
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Fig. 13 Development of the R. durbanensis in the tenth zoea stage. a: antennule; b: antenna; c: mandible; d: maxillule;

e: maxilla; f - h: first to third maxillipeds; i - m: first to fifth pereopods; n - r: first to fifth pleopods; s: telson and uropods.
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Fig. 14 Development of R. durbanensis in the eleventh zoea stage. a: antennule; b: antenna; c: mandible; d:
maxillule; e: maxilla; f - h: first to third maxillipeds; i - m: first to fifth pereopods; n: telson and uropods.
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Fig. 15 Development of R. durbanensis in the twelfth zoea stage. a: antennule; b: antenna; c: mandible; d: maxillule;
e: maxilla; f - h: first to third maxillipeds; i - m: first to fifth pereopods; n - r: first to fifth pleopods; s: telson and uropods.

R BT R S BT 5 1 EISE 4 iR
2% HAH 3~ 3~ 0~ 2RE - 55 1 256 4 Fidh
2% 1~ 1~ 1~ 7TIRE > 58 5 AT [HInH 4
RE - SNBJEIRE 8 IRAAIRE (Fig. 15-9) °

SR AR 5 0 B 1 EISE 4 Hi
2550 3~ 1~ 3~ 23R - SMAEZRA 0 »

0-~3-81R%E 5 5 Wil 5 IRE - SN IR
16 fRAARE (Fig. 15-h) -

e T AR Ry S B 5 1 EIZE 4 Ei
#E I 005~ 201RE > SMIEEAE 00~
3~51R=E - 2 5 HiilHGE 5 IRE - 28 4 {5
BRI - SNBC B 22 IR (Fig. 15-1)



30 Wi - FEEA

B BT R 5 B B 1 EISE 4 A
2% HA 32~ 1~ 8 1RE - SMIEEH 02 »
3~ 3MRE - 5 5 HiilHInH 6 MRE - 5 4 HiRE 5
FiERCESIR - SN B 24 IRAARE (Fig. 15 - j)-

F=AE TR 5 B B 1 EISE 4 fIA
2% HIH 35~ 2~ 9 IRE - SMIUEIEH 17 »
117 1R 55 5 HilRIn 2 ARTE R 4 ARoA 25 1~

2 12 AR50 SN TESR A 22 IRAAIRE (Fig.

15-Kk) -

FVUA L + AR Ry 5 B 5 1 EIEE 4 HiPIH]
EgoralE 120~ 13MRFE - IMABEAE 1~ 2
3~ 16 1R - 25 5 HilHbRA 4 AR - 28 1~ 2 FfiPafl
G 12 R3] - SN TEIR A 18 IRAARE (Fig. 15-1) -

B E - BB Ry 5 #2581 EE 4 HiA
2k AAE 322~ TIRE  SMAZEA 05~
2~ 17 1R - 26 5 B HSR A 4 AR > 25 1 2 fiA
5 1 ~ 2 R% (Fig. 15-m) -

VKR ¢ BRI R IMNGER RN %
5 L Uk ENBGERARTE 56 2 £56 5 kNI
EEiu% (Fig.15-n,0,p,q,1) °

Rl @ B IRG —HRukset - {iEa 3
ERGIRZGE - it - H 5 BBUIRZER - B
IS T & ke MR 53 IRIAIRE - JML P& A
&H A IRMIRTE SME RIS LARH (Fig. 15 - 5)°

(+=) &HE

2£E99+00mm #4E 7.0 +£0.0 mm - L
IR 52 K o BRI LD I Sl - ki DAvk 8
B (Fig.5-m) »

SHM R : BHARSAE ORAET - B EAIIER
BiRTE 7 &~ BRERA 265 A TEA 108 -

i AN 1 PR - AR
W ETEEABINTBEOYIN - ¥E Ry 11 5 - HifE
H%E - SMFEFTHIEIL - SMEsT Ry 6 £ - 28 1 JiR
AR LIRS > 552~ 3~ 4~ 5~ 6 HiifE P
FoRbEAMESSH 1 € (Fig. 16-a) -

S ¢ R AR R IRTE & (Fig.
16-hb) -

H—HE IR Ry 3T - 5 1~ 2 FIAANE
%oy 3~ 1 RE - 5 3 Hil WA 2 IRE -
S TR 12 1RE - EERSMIE 9 IRAAIRE (Fig.
16 -f) -

BEHRE I R S Ef 0 BB A EfER 0 B 5
Him - 58 105 4 fiMiE&sHE 4-2-0
0fRFE - 26 1 256 4 EisMIEZ I HIH 03~ 0
15 1R - 26 5 Hi [ 17 #RTE - SN TERA 8 1R
MiRE (Fig. 16-9)

F=REE R 4 H 0 58 3 BB ENY
% - 5f A EilHA 4 BVINRI - SN TR 12 IR
WR=E (Fig. 16-h) -

g ARy 5 BT 0 58 4 TGS 5 i
ToRZE - 5 4 BS RGE 5 BilHinA T %% - Sb
e - R Ry 12 - THIH 20 fRAAIRE
(Fig. 16 -i) -

B AR 5 BT 0 BB 4 FTAGE 5 i
o - 5 4 BS% KGR 5 B HinA T %% - Sb
e - RERIARRY 12 - THinH 14 RAIKE
(Fig. 16 - j) -

AR R 5 H BB 1 B 4 B
S8 AE 2~ 0~ 2~ 12 1R - SMAERZA O ~
4-~0~15MR% - 5 5 fi[HIRA S 4 AR - 55 1~ 2
FIRMAE 1~ 2 IR - SRR R 1/5
[ 12 iRAIRE (Fig. 16 -K) -

FVUA R - Ao Ry 5 B 0 28 1 EIES 4 JiN
GG 3226 IRE - IMIZZEA 34
3~ 11HRE - 28 5 HiTHI A ke 4 AR - 55 1~ 2 i
WA 12 B - SNCREERT R Ay 1/4 > JH
i 14 IRARE (Fig. 16 - 1) -

FhAE B 5 i 58 1 FIE 4 Jil
GG 12~ 0~ 9 IRE  JMIEZHZEA 05
2~ 9 MR 25 5 TN SE A 4 AR 58 1 26
A 1~ 2419 (Fig. 16 - m) -

V2 P~ 1 Ak R AAMBGERE R A
#R=E (Fig.16-n,0,p) °

ek BRI —ERuiksett - [iga 3
EPRGIRZERE - TighH - 5 BIEGIRZER - B
I T ke g R 45 ARIAIRE - SN R g A
%A 33RMINE FMgARI A LIRH (Fig. 16 - q)-

(+00) HiR

2107 +0.0 mm > #EE 7.6 + 0.0 mm - §F4L
B[ 55 K (Fig.5-n) »

SE R ¢ EEA ERRRORNETRTE 7 B - BHATR
H2w HANMEE11E-



TePE IR EsE 31

Iy
;L ",\%1]:'
3/

_—
1 mm: a,b,h-m,q

"1 mm: c-g,n-p

Fig. 16 Development of R. postlarvae. a: antennule; b: antenna; c: mandible; d: maxillule; e: maxilla; f - h: first to
third maxillipeds; i - m: first tp fifth pereopods; n: first pleopod; o: fourth pleopod; p: fifth pleopod; g: telson and

uropods.
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Fig. 17 Development of R. durbanensis juvenile. a: antennule; b: antenna; c: mandible; d: maxillule; e: maxilla; f -
h: first to third maxillipeds; | - m: first to fifth pereopods; n - r: first to fifth pleopods; s: telson and uropods.
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Table 1 Characters of R. durbanensis larvae reared in the laboratory under 27.0 + 1.0°C, 33.0 + 1.0psu

Phase Stage Characteristics
Zoea 1 Sessile eyes
Zoea 2 Stalked eyes
Zoea 3 Telson and uropod separated
Zoea 4 Endopod of uropod appeared and Bud of first pereopod appeared
Zoea 5 Bud of second pereopod appeared
Zoea 6 Bud of third pereopod appeared
! Zoea 7 Bud of fourth pereopod appeared
Zoea 8 Bud of fifth pereopod appeared
Zoea 9 Bud of pleopods appeared
Zoea 10 Endopods of second to fifth pleopods have formed appendix internae
. Zoea 11 Inner diste_ll end of fourth segment produced into bud of chelate
finger of first and second pereopod of endopod
Zoea 12 Fourth and fifth segments forming chelate of first and second
pereopod of endopod
Postlarvae Postlarvae Planktonic live style into benthotrophic live style
Juvenile Juvenile First to fourth pereiopod without exepod
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Studies on Larval Development of the Rhynchocinetid Shrimp
(Rhynchocinetes durbanensis)

Chen-Cheng Cheng” and Wann-Sheng Tsai

Penghu Marine Biology Research Center, Fisheries Research Institute

ABSTRACT

The larvae of Rhynchocinetes durbanensis grew through twelve zoea stages and one postlarvae stage and
metamorphosed into the juvenile at 55 days cultivation under the 27.0 + 1.0 °C, 33.0 £ 1.0 psu. The major
morphological characteristics of each stage was described and illustrated. The number of eggs of each ovigerous
female varied from 267 tol,764. The eggs were hatched at 9 days after spawning under 29.2 + 0.3 °C or at 18 days
under 22.0 £ 1.4 °C. The reproductive cycle was 10 days under 28.2 £ 0.5 ‘C or 20 days under 21.9+ 1.1 °C.

Key words: larval development, temperature, reproductive cycle, Rhynchocinetes durbanensis
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