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Abstract

A study was made of the reproductive phenomenon of Orithyia sinica
(Linnaeus) based on the laboratory rearing of instars and the collection of
field population. It includes gonad index, spawning, survival of instars,
intermolt period, instar size, growth factor and relative growth.

Spawning occurs once a year from June to November with peak spawning
in September. Main hatching season was October. The minimum size of
ovigerous female was 56.0az in carapace width. Complete larval development
composed of three zoeal instars and megalopa. Survival of instars was
higher in 20°C than in ambient temperature. Intermolt period generally increased
with the increase of number of instars, but a notable decrease was observed
from Crab—5 to prepuberty molt instars (crab—7). Zoeas and megalopa
reared at higher temperature regime were smaller than those reared at lower
temperature. No temperature effect was shown in the size of crab instars.
Growth factors fluctuate with the increase of number of instars, but there
was an overall trend of net decrease. Growth factor was 35.65~41.40% for
zoeal instars, and they were 18.00~30.91% for crab instars. Relative growth
of the chelar demension was generally isometric before puberty, and positive
allometry after puberty with a slight sexual dimorphism. Distinct sexual
dimorphism was observed in the growth of abdomen.

Relative growth of morphometric character revealed that puberty begins

at Crab~8.



In the field population, fishing recruitment was observed in August as
Crab—11 instar (carapace width: 32~45 mm). Mode analysis revealed that

the largest groups was composed of Crab—15 instar.
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I. #%

AEEY DNA 5837 FAd gEM 3] A% Hsted FEIMY LE
ol R oz A} wmstx Utk BE #F A 1¥I #H 9H 1HTE M3
o] MRS Y E # 5~T%ol SA T FHM FIAEE BES R A
ojA @oz t§ Eobd Aoz ogdrt

R FREE ASHS ARE A B ¥ & ded, Ashe FE BES
xifo] o3t BT Qlou, EEMOl VI 4N M R #AF HFRe
23 gol ¢al# H(Hudinaga, 1942 ; Egusa,1961; Ikemastu,1963; Oka,
1967a ; 1967b). ZE Y AR Hr: ¥A gov F2 ER EXHEEY 4
A9l 4£¥BHFZ (Kurata, 1959 ; Haefner and Shuster 1964; Tagatz, 1968 ;
Leffler, 1972) R IEZE XM E 9] Hzert 4 & Boltk (Hiatt, 1948 ; Ito, 1953
Kurata, 1962; Rice, 1975; Klein Breteler, 1975a ; 1975b; Hartnoll, 1980,
1982 ; Mohamedeen, 1984).

BEEEE ASE o 213F0] A oy ( Sakai, 1935; Kamita, 1941 ;
Kim, 1973) 0|53 4£M 3 RES0 ¥ ¢33 #He A9 8k

#%3) RS R BY BEAEL o T KBRY RE L£EN wEoR
Ho} o]E9 4 MFRE Y3 EEY JrE IR

FRESS MEY & O 299 AEHKE 29 7 AEd RES 943
o] oun HEEKS Afimes REN:= EHMHY REMREA R F
&% mEo] doldtt (Passano, 1960). IHEE R MES F7HAY &
%2 A#HsE3 Q=4 (Hartnoll, 1980, 1982), 2R E- MR KA (intermolt period
or molt interval) IR & MNE(molt increment)olth. #53] Fyffel et 43
(instar)®l, BREHIR 2 REEmMES BEhol LK HRE EHHH, o2y ol
= BHE AM BREQ #, 2&A 4R, I35 Amd BEREY Hol,

—1-



B 7, LS %o & 938E =t} (Hiatt, 1948 ; Hartnoll, 1980, 1982).

ol 4&#i olFol o o4 HES YAUA Ut AL 44 A4 RE 9
BEE A&ste 297 don, ofgd wtAY REE o= SHid dojuys =
3 FEid i 3 Ame B0l REARN oHy F¥& vAE ld d@ 9
Fo] & BAo] H2 Ut} (Hartnoll, 1980 ; 1982).

olg T MHMEES BA BT oluel KEJ BE A F8 S HERES
s EESHY, #3 K5kl e MHRE B o8 4£ERL I
8439 A&7 ¥t (Huxley, 1932 ; Teissier, 1960). AF9 &4 &N
olHE AIAM L 4IFE FoM 53 hEF4L, ok, oA, KE Fol 253
o2 7eBAslejo} Itk olE T HEAEL HEEF KHld e 79 ERE
& RIPolA &St Qold AREYN ZAY AEol k#HIY (Guyselman,
1953 ; Bliss and Boyer, 1964 ; Haley, 1969 ; Klein Breleter, 1975a, b), %7]
HA AR &% AAEY R¥o] A Twiesty] WE £iFE 27 2A
Ag BFog Q3o REA AR ol ILSF Aol Adolt. o T
AA-E FHIY A5t haHFE KHMTAAA dFLdM @R HET ARE
of 9ste] Z4iEsol HI LEF 3] ALE AAEY BE AR ZAIS
AFAAN AFA AQR ANEY 4F A5E B A3 ol HIZ #iE
9] AlolA g3t A Rt} (Mohamedeen, 1984).

W7, Orithyca sinica (Linnaeus)= WA R &3l G4 TUFoE
Ry WEHOIY HEAWNE PIB(ZI HKiKR) olFdA FI LA AAAA
AAee @ig el A &S 9 vigel A Aske #ig o EHMIT (Sakai, 1935 ;
Shen, 1982; Kamita, 1941 ; Kim, 1973). olg8i gt ¥ Ale] B A7 =8Y, &
guet BEHEd A4t HA B #£¥ (Kim, 1973), 27248 (Hong,
1976), SRR EM(Kim, 1983)59 Bt & Bojth. IHEE F HFre WA
HiEE R 4N FRHQY BRE At HH4HIFE Crab A 13 45WAA o 540
AP BERFEEY ARG RPN RER ARE ARSI o3t HAY &
B, KE R B 48 TESE HRIMUSG
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I. K 2 HiE

1. # #

* Hzeol (#H T WA, Orithyia sinica (Linnaeus): 19859 49 Y%E 1986
1146] 24 £ AE &332 253 2458 23 (Fig. 1)o14 beam trawlo]
ojste] R A

e AR AEE A%t KR HHAT HwIFF AL 1986 99 7H B
/A A FAA HRIFT FAR 200t & REGHY WREEZ &A% 1009 4373
$Z9] 20°C #7kolA @RI fAF st BH 5T Jol& FF3L °1EF aeration
& A BAAAAA fFHE FEIIAT. 2 F 949 159 17l FA (FIg:
65.4z2; FPE: 642mm)oA # 500 mtEle] fhiol LA

2 B &

1) fEseel HiE

% {Ef&citt g, FE-S Vernier caliper® RE 31Qx (Fig. 2), BES 45
B EBS 10w BE9 ALE FFIUH

SRR (AHMRER/HE) X100 22 AT

Rty BHE 55.0~79.5 ;25l: A T0RE U o= MIMBERAIEN Ys
{#0pE GRS RESte AF pumpE FIASIY MAKT F BEIAG. & EER
9P JHE 40~50 A A~SEl EEBMHS | WAL SAVYoE FF3
3, 7 IIME HEE A PTHS M I ERo s [N EIEE mImE
AT
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GRSl HEL MY & {ERRAA < 300kY E/EBRME3I AN AvF 40
f£2 AA 3 micrometer2 2+HI5M4 o}

2) HE FHHE

LT shachol M TEBT (EiE 90UlE]l & @3lo] 19861 99 159 FE 1988d
3UAA FEME 11.0~27.7 °C (F4#) 18.3+473°C)olA 300te], 18] 20°CE =
Y AFEFANA 60ulE] & FEFE 31~33 % (FH 8215+ 1.05 % )NA AHNY
. KB} FB HEL Pen Writing type (GH222,000) H®)I#kEHE &
Fsted &3t

3% #FHT 871 Zoea, Megalopa, Crab 27] 744+ Costlow and Book-
hout(1959), Rice and Williamson (1970), Mohamedeen (1984) Zo] g =
gt ol A (=7 :82X22%X6 sl 5.3X5.3%5.3 ar, 100 al §F<] zhuto]
2470) & ER 3t @REE NN BFold F71E AZ 5am PVCHO FAlubs
it A2 F7NE REIST AAF BELR B ¥ #ASA

Crab 3#fjol A 6874+ 300w/ &9 VP K20 EHIFE 3L, Crabo
HES w3} Crab 7T#joIA 108i74AE 1.5 ¢, Crab 118 Llfke 5 09 Y%
gl zo] Y3 aeration® A43IA AEEIAE

ke ouAE HEI Ax IHA FE3 A& RBIA FAEKE
#HsL EZole #ANAT. &#H F& ik L& ERY REKE SoU
2 ojavHoR BE RASH Wn FEr fAEKS F—-8 RE=2 §A8 A4
§HkE AQYY L AN ¥ F A4 ANE FERl #iGd FAT

e o] fAkle Zoea, Megalopa, Crab S 71A&= WLE Artemia nauplii
& %oJ3l93, Crab 6#ol A 8#i7AA &= ulAH(Tapes japonica)dl MRS #i]
g A3} Artemia naupliis 7 FH s o0, Crab 9 olFdl vl &9 B
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Fig. 2. Dimensions measured

A. Zoea

a : Carapace length ; b: Dorsal spine length c : Rostral spine length
B. Megalopa

a : Carapace width b : Carapace length
C.~G. Crab

a : Carapace width b : Carapace length ¢ : Chelar breath

d : Chelar propodus length e : Chelar depth

f~h : Maximum width of 6th, 5th and 4th abdominal
segment of female specimen

i~k : Maximumwidth of 6th, 5th, and 4th abdominal
segments of male specimen.
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Koz A Fk 5~6A7% Fo3a F& AAZ/:= g oklld AAsS F
Rk

8) thao WE

thi o) 2719 4% (instar) o] HIRIE ABNAL, haES) 2718 Zoeasl: @
A7t obd #h4AE BIESIAT BiEHE-L depression slided] LhH4g X {3}
o BE ¥ 4ol FIRE A FEE B/RY #He Rkl AA WnlF 3
A] micrometer2 HE (Fig. 2 A a), ¥ (Fig. 2 A b), #M(Fig. 2 A c)9 2
o1& FA33Urt

Megalopa ¢} Crab#fi= REBBE dAFE 52 44 Vo AH oA
micrometer& £ 3le] BESFY o0 Crab 6# o]F o] Vernier caliper2 H
£ (Fig. 2 C b) Ht§ (Fig. 2 C a), JA%Ee Qo] (Fig. 2 Cd), & (Fig. 2 C
c), #oj (Fig. 2 C &) MEie] vty (Fig. 2 C f~k)& Ao, HEY
HiEL AolglE Crab 1MYE HE3 AL

olsf Crab 1#foIA 3HI7AA = depression slideo] #H&& T F3] B& ¥
HIES 1% &S AAS BAESIE AL 3doH, Crab 44 olFdE Crab
9 k& RKME AA}NZ B/ES FE Bl A&3A AMeEsld 1w B
o HANALE FFIA



1 £mue ¥

2EE Foo] B3 RED 2HFE B AAF} FRAAX FHE 50 2z o]F
BRENMT £HESE 22 ¥ & AT FiRE smiFdos EHT BERY
F#7co] BRI#ME (Fig. 3)o1AM, & - & 25 50 =z 013t HIighte F& H3t
o] ML 058 d& Aol YUtk

A9 56 2z o] F9] MASANME BEREIT LY BV BRI o,
51~55 22 Q1 #ARAIA = ARIFY MEREIT LT BT 4Bz At o
2gA 51~55 22 o] §iko) &MBHBR LR LR AFHY, EHR 2 Frlske B
€ 602z LlLo] HRER #HEY & Utk FAY ALox 56~602x & LWREY
BiRkoR2 38 71 Aok R EIE Fpsle ERAME 49 ¥H
RIS Bmstsl AFste] T8RN peakE Yehta, 1 & AA3] Fasdte
11930 B/MEE JERAQTE 453 FiE 66~70 an FolA 7¥7F o] peak$} 10
fA) ZL modert JEIRT HiFE 76~80 nz Bl 78] peak 9 9YUA
mode 7} WEbstth  welA 56 Llbol ZERS MY RERLE®A AN FH
e 56~80 2z GRS ZA A L & U LS & F ATk

A9 6laa LI LoIA B A% MEREIMLE B3 4~59 ¥¥ MA3 #n
87 Al&ste] 10874 0] peakol E3tn Litk FA3te] 11972 MEEH 10 UT
9 ¥ Zoz U

FHEMEREIT o= XY gol £E3AL WE BMYE 2 AUV T
FESHA B SAEISES FTHE7 408 P& BiiE GRME 69 Lifkoln ME
e BmAflE 79 BB (Fig. 4). FR A9= T99H REREBT =
& Eifsol BB OJEL 10¥47AA A& AN,
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Fig. 3. Monthly change of mean gonad index of Orithyia sinica by carapace width

class during 1985—1986.
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Fig. 4. Monthly change of gonad index of Orithyia sinica during 1985— 1986.
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FH9 A9 TEREH RERWI =& BRSO LB 104974A A% #m
3t 1090] mAZGE dEdth & 4RL 79 F3RL 9¥d] |AZE UEd
. 2882 gARg $£A0] 249 A A BMEREC] LR

&0 H3led slm LlESE 2EMYI RES LRERS ARl #{LE 24
(Fig. 5), ¥R A 497 ¥ AEHER 52 BHS0 LRSL 79d0= B
BT 400 LS dE EifSo] 68% & A AT 8 Litks MEREMIT =
o fEieEUr Az Bosha, 99 Lifkdls AERBUT 22 EENs E3 oo
1€ Ltk 3.0& P& ERES 3 HolA ah.

olE ¢ AL B HIMERY LRSS XL & & A



NUMBER OF SPECIMENS
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Fig. 5. Frequency distribution of gonad index of Orithyia sinica by number of
specimens during 1985~1986.



2. 195 4Rk

Figst JRRERO BWAS 29d (Fig. 6), FiEsSza LIT MASNA= IRk
ERO] 059 LITE BMBEE 71 ¥3ton 552 Lo+ @i o 1.0
~15.9g o2 #Fo] At HEH JRAEES] VAN FIESmE HiRE 31
B0l T30l B =Y FRRERO] 7Y HIlE 6882 oA 159 g o= BE AT

HIpBES] BT FiE 5522 & AAZ EASY £ I FigHES 55~70
it =Y Figo] #\myel wiet Jgie] ERE THAAE Bk B Yol
ou, KEIRBEANE 2 EHilto] BIA

a8y RS BRS ] 746% LlLol HIE 62.0~68.0 zz #il ] AREC Fo
B, 2 37| group& FENEOLEZ & & U Higol 0m LlE & FAEL G
A & {AteE 4.8% BETO My J8E ¢ F Ak

R E ] WL it A#/= Ao, e o] PRERRLS FF R
Lot

ol ERRE S LB JRRERS ARRLE RnA (Fig. 7),69 3l&d F4+F
o] $A9R% FERECl YEU AFsld 99 $47 109 420 7HF gol Mg
AZEOl WHEL, LItk A ®HASH, L1BwE7A #H5PF EHE0 RAdd

HErpE Wige) =)ol wel @msiol BE 7002 Ll EANE A @ she %
% ol ch(Fig. 8). #HIT AR BM/)A7A HIE 56.0 =z fEHRA F$ HwIIKE
390X 103 A on, XA A WA Z71Q B 79.5 ax A HIIERE 530
X100l A tH(Fig. 9). I8y JAIIIM= FiE 68.8 ar o ¢Ao]A 1073X10°
Koldth {aIPAY FHFIEL 63.6 m, FIHRIIME 542X 105K 0] Qi th

9pel & KfolAx, FREY =718 A Fig. 9914 BE v 2o i
SREVHA BRO) S IR 712 um (543~913 um) olYth
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Fig. 8. Relationship between number of eggs and carapace width of Orithyia sinica

during 1985~ 1986.
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Fig. 9. Frequency distribution of egg diameter of Orithyia sinica during 1985~1986.




3. RE % BRE

1) B4 4 pEedt

19865E 98 150 @0lele GAAA LT hES BEHIFEFES #R 38 Zoea
thes 1#§9) Megalopa #h4S AX Crabffiz 4k HEHS 4 9
B pR#ts e 2o

(1) A 1 zo)o} (First Zoea) (Fig. 10 A, D. F)
e AR © 580 (4~9H)
PR : 1.22z (1.08~1.26 z2)

Py M, UM, {ire 712 (Fig. 10 AD) ML w9 A9 Eifs ¥
AA 3, T PEHS ERGOIT TS A 2. B FAWdEe ke
$2E0 U £ #HoR Bl maso Utk

s sAMES BEE ot (Fig. 10 F). A 2 JEE FF Rl
ZRE 7HAY, 3~5HETS Hitkiol AP MIEELS MR-k 4~5HES SFF
of ojel @ hRELE /1A

2~5iEHe] SHY TR E 3 RIEI Ul REY FIAWL Ho
A AAYoln] BEMLS A Kol 3719 Aol Aok REiS FIAEAE 4%
o 2 FAIG ) HERLE M

KEAE ZiErt 93, A 1EM ARde a9 927 e, Rike st
g2 5o 3, & vrees 2-2-1-2-59 HIEZ} U Atk

A 2WMe ARl 49 f9E7 glod, Rike sutdE He A3, & vt
gol 0—1—-4719 RIEZL 4 ok



Fig. 10. Zoeal stages of Orithyia sinica
A : Lateral view of first zoea; B : Lateral view of second zoea ;
C : Lateral view of third zoea; D: Frontal view of first zoea ;

E : Frontal view of second zoea; ¥ : Dorsal view of abdomen of first zoea ;
G : Dorsal view of abdomen of second zoea ; H: Dorsal view of abdomen of
third zoea. Bar scales represent 0.5 =.
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(2) A 2 Zojo} (Second Zoea) (Fig. 10 B, E, G)
hARAR © 6.26F (4~8H)
F#E © 15922 (1.44~1.7422)
K5 AL 17] Zoea fHHES Fon, b 2 BLEO] A
& BN EEso] RiFE JHA (Fig. 10 B, E). i RB&Hie F3AH
o 49 3 HEEoldd 3~4M9 JHES /1A (Fig. 10G)
A 1~25M Y e £& 6719 I FIEI Ao

(8) A 8 Zolo} (Third Zoea) (Fig. 10 C, H)
theE#AM : 6.86H (5~11H)
R 22411 (208~2.42 20)
KEFY ERL 2 Zoea WD Tout T L WLEO] Atk
pEEie ehgE REE =o A3, 2~6igEie MEkols Wik EHI Jehd
o 1EY FEsdmo] 119 RIETE Atk B BEiY BHEERAs 149
fio] glou, B higsds 5549 3 fzEiE odd Mg JHES TR
o H—AdE EER JdEun, KHEds AEEER detdd. 81~25E
B AREols 44 89 1 927 Ak

(4) 97123 (Megalopa) (Fig. 11 A)
#ha:#AR : 5~13H (8.81H)
R fg: 2852 (2.58~2.99ax)
B E: 284iam (258~2.9922)
B 59 FEH09 #& A o AxA A Aok FWHS T
B30 %7t ol 2 Yo ¥ UME X GHET AR 7L AX
zesio] B FFA o MM FEEI Ao

ol

it

i






A% HHE T TET e $RE2 €Y Utk MEEE 69 S o
o] ¥ RHEiZ Ho don kb & dgsd ok

(5) A 1 #&  M& (First Crab) (Fig. 11 B)
EhARER : 9~158 (10.6H)
2 T8 : 3.67 2z (3.33~3.922x)
B E: 364m (3.33~392m)

T2 Foin ZAqz ZA wA g B9 ZEREN AR, HH= on|
9 o] IS FHIV Ak HEL wngoln ¥ SAVIAE 33 49ER 3
2o e FE3Th. HHENE: sl $2EE YHUon it R W
meg myetA Qo



2) HARIRR FZMBEHAM (Intermolt period)

4 hARF REMBHR-S 4 @y AP wal dulF o PolRe
Zgoltt (Table 1, Fig. 12).

20°Ce B9 Zoea 1~3#9 FiHiMIL &% 66H, 7.1H R 7.7H0] Yo,
Megalopa 9] F#) IR KHIEHML 88H0I%th 283 Zoea 1#iIA ¥ E Mega-
lopaff] 714 & sHAEHM S FHHML 30.38 oYtk

hEREHRS Fiio ¥3le Fig 188 Zow I HY= 21~24°CEA 7
F2L 20CEY E3th. Zoea 1~3# I Megalopafls] #$ RERIMRLIMLS
%% 5.1H, 54H, 6.08% 6.8H=Z K#fiuich 20°CY B¢ Bux o 1~2FMY &
et melA Zoea 1~MegalopafiztAl o] FiRARIL 20°Co) AL BT # 1
ARl &St

HEME O] IR ZRARRAAR-S 20°C ERIOIM 9 H$ RIS Crab 1#fo]A F
¥ 10.6HE #41F3te) Crab 13819 F# 1526 H74A ®WmMsIA (Fig. 12),

a2y Crab 6, THilA K37t Crab SHARE ThA] #BMdks Aol F=
¥ it FiR (1L0~27.7C)ME IR EMBLIMS #8He KRHOZE Crab
12874 2] /st oo, 20°Co] &R} 2& A ¥L B (Fig. 12). 28} Crab
4~63o] REFHRLIR-S F#40~56H2 AJon ol 453 BAiEM (Fig. 18)
o sF=s, 2 F Crab 87t BASATH} A @Ml FA4E A

WK ERECA fAEE MY REMBYMY #{ts Fig. 14, Table 1.5
2o #to P& Fig. 149 WYY T80 Figol 7.40 mm BEIY] AR
T E7Z4H #mE Jerdgicyl Fig 9.10 zs, 10.90 zzc A= UG EREQY
|m7E BA3L, 40mLltk A FEALEA @2 Ao

MRS XML M 5% &2 (Fig. 15, Table 1), & - ol 9
ol A¥ & 001 GXHE F940] ARod, & EEA AdME fA40 Atk

(P>0.05).
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Fig. 14. Logi intermolt period (days) plotted against carapace width of crab stage
of Orithyia sinica reared at 20°C and ambient temperature.
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Fig. 15. Logie intermolt period (days) plotted aganist female and male carapace width
of crab stage of Orithyia sinica reared at 20°C and ambient temperature.



3) & % #& (Survival rate of instars)

Zoea h4-S 7Kl 20°Co) fEfFolAel 4BEL, Zoea 1#9] 6072 & 100%
2 3UE B MR £BEL Zoea 2#S} 3ol £EF 95%, 91.6%0]%, Megalo-
pafjol Al = 86.6% (Fig. 16,Table 2) ¥t

i F 23.8C (21.0~24.0°C)oN A= 4£BFH0] Zoea 2H~3Hi7} &% 86.6%,
83.3%, Megalopa’} 80% 2 MHZEETF7 £& 4£B%FE et 28HY &F
ERMFIZ #u 20C BFEMRY & A7 £BF0 ¥k 20CEM(Fig
16, Table 2)¢] -9 Crab 1= 54069 dztol B Crab 138714 M 45% 9] &
BEg Pt 4£HEL Crab 3#jd1A Crab 6ol F33] W23t Crab 7H#
A REE B ¥ 98%013 £BFEE BAT

#H 4 BEol= tiEo] YEE Crab 1fidlA REE #3 £B%E T
¥ ¥ 4 Jgdon, 2 £E= Fig. 173 2ok Crabfie] #7 £BE S 2RI}
ol B FEEEMIA Crab 9, 10818 RFitkste] & - 59 LR/ wWyas
Ao Roly ojufd £BEME 7oy LTol=E #3 £B8%F¢ dag
T B7= Y. FEEM (11.0~27.7C) (Fig. 17, Table 2)9] Crab 1=
54044 7tel EF Crab 138714 # 10% 9 £BFE B 20C BERY [FE
—% Crab 13#i74A9] 45%°) HEslol &0 des] Re £HFo|h.L£BHke] #
fee @R A9 Crab 4fffolA HE Crab LI#i7A, £R¢ A$ Crab 34l
A Crab 97t & FF3) WL Z¥S Roly I LRRFEHE £FFg Ay
o] A9 gtk FE&E EMY B¢ IFY £BFY HoE 12AKAAN 6EXAA
9 {BrkiEiol et (Fig. 17).
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Fig. 17. Survival rate of crab instars of Orithyia sinica reared at 20°C and ambient

temperature (Mean :
of ambient temperature were shown at the bottom.

183°C; Range: 11.0—27.T7C). For reference the changes
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4) #5271 R BEK

(1) gh&fel =27 R BEE

e A7l & SHHA we AL @BmInE & 452 PE PHE [
ES BERCY I #R: Table 39 Zrh

Zoea 1#f #hEQ IV = 200C9 FiE(21~24.0C)ERIIA 2R g 29
L} Zoea 2, 3% H Megalopad #$ RFEEMNZ REJ £R7 Yol (P<0.01)
ERTINA £h4EEL 20C ERFRET FEO] 0.01~0.11 2z FHgto} o] & 20°C
BN FHET HEES 270 K3 £ 0.62~4.03% F2 FRolh

EF PR, PRETS APRE Zoea 1N HAFRENZ B0, FEY F$ &
R71 g2y Zoea 2, 39 AL FEAAE 20°C EM Rox 0.01~0.0222% 3
9. olRAL 20°CEMAAN F\FET #H4EEY =sld K3l B HRES
0.19~0.45%, FMKO0.18~030% BE7 Aoyt M BEEM A7 oM =
=9 {437t AB AU (P<0.01). Zoea I ¥ 2 #o FHREEL 35.65~41.41
%Nom Zoea 1#%t 28 BE H#Estd B Zoea 28] HEZ L Zoea 1H#f
o REFERT 20°CY AL 2.74%, EFiR(21.0~24.0C)9 ZA$E 576% 4 =3tth
=3 ANES BTHEY REHL Zoea 1R 289 REFEL X% 19.66~21.06%,
22.52~24.01% Q29 Zoea 1#i% 2MiE &ZE& H#E3lH RWA Zoea 2o HEXL
Zoea 139 BEXAT 20Co B¢ WHES 1.23%, HHEL 094%, =&Y 3
- BHMES 0.62%, FHES 1.37%4 =% 284 20 4 S48 BE
2§94 AR AH =9 27 JAA(P<0.01)

BEEY I7d Bt § hAMR REHT 2719 REHR 2718 BA Table 4
o 2o RERY Z71% Y 4H9 MHREEY dagHy #A4e 25
ol AALE 7tA Y 453] Zoea 1Hi7} 7kiliol WA GOl Zoea 2, 3HRTT & A4}
FE et E olEY MRS W¢ =& FEME et 28U Megalopad
ME Free BLE Ao nR HEM JdeudA G Hol HR3IHTable 4).
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KBRS g #LE 29 Zoea 1~3#9 A$ 20°C (FAF 0.4985~1.5742)4
Hlste] EiRol Z(FAH.2289~1.4891)0] Wb grh. HREMoT Eo LH4HE 1}
X3 Crab 12 ##E3 HMEEL 20°CEMAA fHEY ERSO EEEM (210
~24.0)01A FAFE ERE 2o ZHMNCE Z BHEEY HRE 1A $

(2) Crabe] =7 2 H#8E

% SH9 R gt 22U BES AL @I W EERMAAM #AF S
Crabe] BPEZ Hige] &R Table 5 < Fig. 18, 19914 BE A} 2k

SRR PO FHES] Bie REERMAAM ERIL ol$ 22359 (Fig. 18)
Crab 11178 20CEMAA fHET BHS0 ZEAA FAFT B kil =2
71 #7F B3 AAE A& € & don, & $45 Ty PiEY FHEY KEJ
Al FEEZE 1D (P>0.05). =3 Higo] oM & -8 2R W BEER
X =5 HFEZ7F AT (0.01<PL0.05).

FEY #me FiES B fAR 3%e Jehiz A0

SR RES B A BEEMAA A9 AX 319 (Fig. 19) Crab 11#%H
0°CERMAA fAFT Bitsol FRAN FAFT Bl Hatod 27 £ AR A
A& & & oy, o] R FiEY #m FYH 2oh

a8y FEE U AL Crab 818 #7172 3t ME #®MY Fol
getAt} (Fig. 19). Crab 9#folA Crab 10 #1714 #& |z ®&2L =AU
7} Crab 11#i%8 o] 73] #@mch

(3) Crabd] EZXE

Crabel HEZH-S PFig, f2Fo HlEES=2 ¥H AL I (Fig 20, 21,
Table 6, 7).
Hig lEZ9 #{L (Fig. 20)= Crab 13#f714 20°C Rl A = 19.83~30.84%,
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FREMAAE 17.82~2973% k. & &SHiY #@mel et B3 F¥E
HolAgk ARHo R H—3A BAINA ¥ BEY FFE& B

BEBEEL Crab 2fo]A4 30.84% (20°C), 29.73%(FEi# 11.0~21.7C) 2 BH%
& 20|15 Crab 3#j%H Crab 6] 712 333 B HUAT} Crab 88i7AA A
3] ThA] B

m BEEMANA 25 & - s 4FEL t—FFE ¥ HRE P<0.01<0.052
1z FEEI ¥tk 2 @EFC GE t-AFAME HEES QU
fE BEHR(Fig. 21, Table 7) #ifl= Crab 13#§74A 20°C ERIAM 7261~
115.32%, FEiREMoIA 58.86~129.14% Xt}

& S @mel gty Hoshs AL BolAT LEHOE WA gx
B Bt g FFE Beld. BREREZELS 20ColA Crab 10Hj6] 115.32
%, FilmolME Crab 1#fo] 129.1%Jth. #EHoZ B HE, FIiE, #EY B
BHRL 419 @l wet Boodte BYolAT A 1AM SHIAA F43] B
A7 648 Ltk @ F¥o] B

Eigol JoIME 20CH Z 49 BT A¥E ez Aok EBES Bk}
e 200CH ALAME 1, 2 $NA 26~30% 9] =2 HBMBE 21, I F 54
AR A2 @A A SHS Binel et & BHEEL 22~23% & PlLoE
% 5% IFEEL 2 THAMY LA #7532 A (Fig. 20).

(4) HHEBE

@ Hig (CW)3+ B (CL), & (BW)Y HHBE
Aigel XY BFE ¥ HBE) HANRES RATEEEMS R #AE 248 I &
£+ Fig. 22, 23 5} Table 854 vt HiEH FR HI MEHKE AL 20
‘ColA Crab 1~T#] 7tA= Log CL=0.97762 Log CW+0.01161 (r:0.9994), =
=2 Log CL =0.98429 Log CW+0.00449 (r:0.99851)01% %, #45 BAE By
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Fig. 22. Regression lines of Log) carapace width for pre- and post-puberty post-puberty
male and female of Orithyia sinica reared at 20°C and ambient temperature.
See table 8 for regression value (Mean values only shown on graph).
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20°Coll A @A Log CL=0.97936 Log CW +0.01002 (r : 0.9994), %i%-& Log CL=
0.99578 Log CW —0.00355 (r : 0.9996) 01 ™, 43-& 20°CollA} Log CL=0.97609 Log
CW+0.01298 (r:0.9995), Ei& Log CL=0.97711 Log CW+0.01092 (r : 0.9979)
Rod, MEBEERMAM £%& E9 S JedSith

EF Crab 8#f LitkY HHBERERS 20ColA Log CL=1.02299 Log CW—
0.04461 (r :0.9992), E{& Log CL=1.01957 Log CW—0.03967 (r : 0.9994)0] 3],
MREAE 20CEMIA 4R Log CL=1.02578 Log CW—0.04835 (r :0.9991)
{8 Log CL=1.02357 Log CW —0.04408 (r : 0.9999)0]% 3, &AL 20°CE Rl A
Log CL= 1.02069 Log CW—0.04144 (r:0.9991), #i&8 2 Log CL=1.01378 Log
CW—0.03261 (r:0.9989)8 mMiEEEMA 25 ES HEMS & & A

Figel U BFEY HENBEL Mol Yeuds A7 Ade AY % BAHEKE
€ 39 Mol Yeluds AlY] Foe AUAAR ASE B HNBEES o

=P FAEKEEMS 2R A

Figol H3 @ES HHRE(Table 8)2 Figs FEY A9 A 2L ¥4
olRom HMMHEEMRKE B MHREIAL

@ FAAE (Chela)d HMRE

FALY IZNE 4H7 #@md et m BEEMAAN 2E ALHoz AR
t} (Fig. 24~26, Table 9~12).

FiEo]l HI FALY Aold HT HHRE BAAL Crab I~THAA #5
BAANM HE 20C EFEEMAAY AR Log CL = 0.90015 Log CW — 0.27789
(r:0.9960), FiB2 Log CL =0.92347 Log CW —0.30348 (r:09958)0]n], $A L&
20°ColA] Log CL = 0.89736 Log CW — 0.27742 (r: 09948), Ei& & Log C.W—
0.26970 (r : 0.9953) ] X t}.
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Fig. 24. Regression lines for Log chela lengh plotted against Log carapace width
for pre- and post-puberty male and female of Orithyia sinica reared at 20°C
and ambient temperature. See Table 9—12 for regression values.
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width for pre- and post-puberty male and female of Orithyia sinica reared at
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Log CL =1.04964 Log CW —0.42526 (r:0.9943), %i& Log CL =1.09159 Log
CW —0.49796 (r:0.9974) 012, AL 20ColA Log CL = 1.05377 Log CW—
0.43343 (r : 0.9935), ¥i& Log CL = 1.09688 Log CW —0.49860 (r : 0.9955)0]%Q
o FfEe] Y FAL Bole HEHERES t#Eo Ui il (RA}:
0.88340~0.92347) A9 FHHMLES 39 MH0l UElue Blikd:s HNKRE
Y (Al 1.04964~1.09688) = FRol HHMRES P (Table 13). §8/ MO
YEhdE BlfiATolY kol M BEEMAAM 25 Fo HME 8 4 gk =
Bl # AAL 18 Fold MHEELS ALY FeS A e FA4L U
B S #R0] YEtd = RRRT tERol UEUE iR s 22 Agoy

® Mo HHEE

BBl MEEHS #ERol UBuE: BHiEIQ Crab THIAAE ¢ - 49 £7} 4~6
MEEl M fEe Z7F A9 Qlon RFEKEEMA £ v (Fig. 27~29, Table
183~17). Higel #HI EhgEEol 3 ERBRERLS Crabl~THAA HRBAGA
BY 6 @S 20C HFEMIA GR-E Log AS = 0.90992 Log CW —0.88640
(r:0.9953), i Log AS = 0.94831 Log CW —0.91809 (r: 0.9932)0]n, 4
& 20°ColM Log AS = 0.86814 Log C.W —0.85603 (r : 0.9921)0] %t}

Mol Jetds BH LI Crab 8% LItk HNRERS #HABANA B
W86 e A9 20ColA 4R Log AS = 1.32550 Log CW —1.38061 (r:
0.9956), Ei{& Log AS = 1.20882 Log CW —1.21482 (r:0.9868) o0, $H &
20°Coll 4] Log AS =1.13108 Log CW —1.15234 (r : 0.9953),5{& oA :Log AS =
1.13108 Log CW—1.12646 (r : 0.9881) 0] ¥ t}.

Higol of 3 iREn] AARRES MRl e BsHIET (7 A} : 0.86814~0.94831)
e AY %F BHEES sHY o YEtu: Big (7187] 1 1.11897~1.82550)
ol HEREREZ AD3] IA BLsto B AHEEE @} (Table 18).
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Table 13. Number of insiars, number of specimens and regression coefficient (b),
intercept (a) and correlation coefficent (r) for the regression of Log. reference
dimensions on Log, carapace width for males and pre- and post-puberty females
of Orithyia sinica reared at 20°C and ambient temperature

:j;n:rma::;in Sex Instar { No. a b r
Pre-puberty females 11— 7| 127 | —0.27789| 0.90015 0.9960
20°C Post-puberty females 8—13 | 80 | —042526| 1.04963 0.9934
Chela length Pre-puberty males 1— 7 | 185 | —0.27743! 0.89736 0.9948
Post-puberty males 8—13 92 | —0.43343| 1.05377 0.9959
Pre-puberty females 1— 7] 45 | —0.30349| 0.92347 0.9959
Ambient temp. | Post-puberty females 8—12 11 [ —049796] 1.09159 | 0.9974
Chela length | Pre-puberty males 1- 7 75 | —0.26970| 0.88340 0.9953
Post-puberty males 8—12 19 | —0.49860| 1.09689 0.9955
Pre-puberty females 1— 7| 127 | —0.70048 | 1.04008 0.9938
20C Post-puberty females 8—13 80 | —0.90437| 1.22201 0.9938
Chela breadth | Pre-puberty males 1— 7| 155 | —0.67996| 1.01616 0.9908
Post-puberty males 8—13 92 | —0.87842( 2.20468 0.9953
Pre-puberty females A 45 | —0.71481 1.05653 0.9917
Ambient temp. | Pre-puberty females 8—12 11 | —0.99419| 1.28399 0.9969
Chela breadth | Pre-puberty males 1- 7 75 | —0.69183| 1.02417 0.9944
Post-puberty males 8—12 19 | —1.02099| 1.30418 0.9966
Pre-puberty females 1— 7 127 | —0.92898] 1.02255 0.9888
20°C Post-puberty females 8—13 | 80 | —0.98800| 1.06874 0.9935
Chela depth Pre-puberty males 1— 7 | 155 | —0.92075| 1.01116 0.9912
Post-puberty males 8—13 92 | —097276| 1.05844 0.9923
Pre-puberty females 1- 7 45 | —0.94053} 1.03585 0.9847
Ambient temp. | Post-puberty females 8—-12 11 | —1.07908] 1.13836 0.9953
Chela depth Pre-puberty males 1—- 7 75 | —0.90886| 0.99866 0.9889
Post-puberty males 8—12 19 | —1.04158| 1.11305 0.9909
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Table 18. Number of instars, number of specimens and regression coefficient (b).
intercept (a) and correlation coefficient (r) for the regression of Log, reference
dimensions on Log, carapace width for males and pre-and post-puberty females
of Orithyia sinica reared at 20°C and ambient temperature

Temperature 1
pe Sex Instar | No. a b r

and dimension

Pre-puberty females I— 7| 127 | —082141| 096014 0.9962

20°C
Post-puberty females 8—13 80 | —1.26447( 1.33096 0.9959

4th abdominal

Pre-puberty males 1= 7] 155 | —081915| 0.95523 0.9956
segment
Post-puberty males 8—13 92 | —1.07084| 1.17906 0.9968
Pre-puberty females 1- 7 45 | —0.83803| 0.98229 0.9969
Ambient Temp.
Post -puberty females 8—12 11 | —1.10878| 1.22338 0.9971
4th abdominal
Pre-puberty males -7 75 | —081817| 0.96305 0.9953
segment
Post-puberty males 8—-12 19 | —1.05414| 1.17486 0.9959
o Pre-puberty females 1— 7| 127 | —0.84319| 0.92513 0.9959
207

Post-puberty females 8—13 | 80 | —1.33776] 1.34775 0.9951
Pre-puberty males I1— 7 | 155 | —0.80497| 086758 0.9926
Post-puberty males 8-13 92 | — 117802 1.19993 0.9954
Pre-puberty females 1--7 45 | —0.86193| 0.9499% 0.9946
Post-puberty females 8—12 11 | —118171| 1.23322 0.9882

5th abdominal

segment

Ambient Temp.
Sth abdominal

Pre-puberty males 1- 7 75 | —081978 | 0.8920] 0.9930
segment
Post-puberty males 8—12 19 | —1.14576] 1.18455 0.9967
c Pre-puberty females 1— 7| 127 | —0.88640| 0.90992 0.9952
20"

Post-puberty females 8—13 80 | —1.38062| 1.32550 0.9956
6the abdominal

Pre-puberty males I— 7 | 155 | —085802| 0.86818 0.9927
segment

Post-puberty males 8—13 92 | —1.15235| 1.13108 0.9952

Pre-puberty females 1- 7 45 | —091809] 0.94831 0.9931
Ambient Temp.

Post-puberty females 8—12 11 | —1.21482| 1.20882 0.9868
6th abdominal

Pre-puberty males 1- 7 75 | —0.85603| 0.86814 0.9921
segment

Post-puberty males 8—-12 19 | —1.12646( 1.11397 0.9881
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v. #* 2

HEME 489 71 $a¢ 542 BN REE sk R0y KR 9314
SAHQ BES P (Passano, 1960 ; Mauchline, 1977 a,b). o}&d ZE 448
B A4E0l RES 2 #AAZ dovi(Hiatt, 1948; Hartnoll, 1980, 1982)
53] RERBAIE, KEE HHEE £8FS5 REA 348 BEHESL BHEY
EEEEM QoM MF FAG BREOIT

—i o2 Sul B REMES 48 tdEo Bmsle £g5d wiy
#eh= ol Adoltt (Williams 1968 ; Dawirs, 1982 ; Hartnoll, 1982 ; Moha-
medeen, 1984 ; Nagaraj, 1986).

a3y SEEmel e REMBHMY B FAFHAM ALHQ BmME
Bolylx 33 iEEe BEHE HolVlE k. 2L M FLAME REME
o ALHQ |/ Ex WS Rol: #I7t Carcinus maenas & B¢ Willi-
ams (1968), Dawirs(1982), Mohamedeen(1984)= o] A9 REMEY T~—
EY BE FFL fAFERLE LA3NA Gr] HEoHn T ok
HA e CrabfdE o] 29 257 20°CE EB3HA A8 3¢
A7} Qe FRIDANE REHREC BESIe AHLE v Fo] S REAIR
| F%-e fntg & Aol opdrt BHE

Y F2EANAA fFHFEREN Tty RERBHMN-S #3o mRidAM f\F
2 EBHREL BRIAAM #HEE A& B REMREAIRC #ot ¥ (Kurata and
Omi, 1969 ; Lucas, 1972 ; Chittleborough, 1975).

PAY AL RAFREKRGC] B EifdA fHFE BESS 20C A
52 EiRsd vistd mkEHdE: REMRELHMEC HotAx EKkEHdAs 4
ol kMt vl VP BAh oEFy AYL & AE dME B &
#A 9l H(Broekhuysen, 1941 ; Turoboyski, 1973).

= 28 2=



o2 REMM-E B =27, 45, Ko o] ety W/ = §t}(Tagatz,
1968 ; Meixner, 1969). WA 9 REHM BE:H AdM Crab 6,789 #b
FEol e Ao T v #HHH0 YU AFT B REEH 1~20E
MREr MRECHIM Sl w o Mol JEYS] ARG Bk 3T Bmes MR
ol Yetr] A Zg rffe] A2 B0l At Ao BHED.  Mohamedeen
(1984) 8] Carcinus maenus®] fHFARE A REYPHES A&Hoz mmsty
tefol JEts] AR Ltkol 333 ®/mdts 248 1o

B EENEY 4 ABEL o8 BRREERY #AERAA Jio #&rdd
(Kinne, 1977). REEE M= ki ¥ 59 9T A A 249
B E HEE AL Ao vy oo KkED #HyY R KA &
weo] wal th2r}( Costlow, 1968 ; Costlow and Bookhout 1959, 1962, 1966,
1969 ; Costlow, Bookhout and Monroe, 1960, 1962, 1966; Mohamedeen,
1984, Nagaraj, 1986).

F HRA BR 20CAA FEFT LhES 4Bko) FEAA HFY RS 2o
EBF0 & FRAT 2 A H4& FEFHMF P kB FE (210~
24.0°C) #AF f&t 20°Col [ALSID, I FA] BUgkifiol 71718 BERMAAM &
BEo] Fh= BRE 9& F JA

a2y o) AL —#ol old #l EX Utk oW MEANE Kt % 4
£o] 43 UA ¥ BE R LY AN FAFHIE |f AR =L £BEL
Bolg Aol £F9 AL 9 ASAAM ¥3A M Rochanoburanon, 1974 ;
Mohamedeen, 1984 ; Nagaraj, 1986).

PR RER 2710 HE BEY B4%ES KEXE (growth rate)& @
K&ty —E3ltty ERoy HERS 25~40% 9 #ilzlz B3 =Y Dyar,
1890 ; Brooks, 1886 ; Fowler, 1909). 139 W& HHREA J3td REFL
fAERF R O 27 ohe Aol &Rt oL SN = BEXY ®Y



(Olmstead and Baumberger, 1923), fEol =14 %+ A% ( Carlisle 1957 ;
Vernet—Cornubert, 1958 ; Leffer, 1972)9} iR ZEo] #@msls A& HEF}AT
(Green, 1956 ; Mauchline, 1977 a, b, Rice ; 1968 ; Crothers, 1967).

Rice (1968)= 71&9 FAF BHERHES AT &R PREY FHREXL
223% 3 HESNAT. B Hr KRS J3d S #m R KR
#mel wety REZE-S #/Fo( Hiatt, 1948 ; Sweat, 1968; Childress and Prise,
1978). HA S A BEEL B Bt —EHA Fou ANHA wR %
T @B HAY B$ Zoea 29 HEEL Zoea IHRTF =40 Crabd
A& Crab SHiZAA ®:D3ta, Crab 68 Lltk okt #@mndtw, Crab 108 Ltk ot
Al 3T

oy YAHFA FL WE HES UEFY ALdx #E 1A Meek,
1918 ; Veillet, 1945; Needham 1950 ; Crothers, 1967 ; Hogarth, 1975 ; Klein
Breteler 1975 a,b). WA HEREELS Zoead B¢ Fi 35.65~4141% A0
o, Crabd] A% 18.9~30.9%ch olAT HEHSY FE-E& Carcinus maenas
(Crothers, 1967 ; Klein Breteler 1977 a, ; Buckman and Adelung, 1964)$} Call
inectes sapidus (Tagatz, 1968)9] W EZEET} 43t £& Wolty. 53| Zoeaf]
BEEL o= o 4R EHE(Rice, 1968; Rice and Ingle, 1975) BU % EA
Yetsich ol SEEY Bk FIH KEEFRY £ HA £+ BEE fHAFR
Ho HANERY KRt BEhd

REE AERES MR, Mo JYEd: HlmE 29 F3 oy R3] F
A R e et 2704 & Jdeldti(Dawes, 1934 ; Huxley, 1927, 1932 ;
Needham, 1950, Teissier 1960 ; Hartnoll, 1982 ; Mohamedeen. 1984). WA <)
B¢ AALY =7 9 BEE HR R0 dEYE BEE T Bo 33 e
g, o159 HENKE HROE Hol Crab 8HiINFH thffol velvdt: W 2tx &
4 Qltk. Crab 7#174 2] FARY dol, &, Aole HHES AT Crab 8 ¥
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