J. Korean Fish. Soc. 34(1), 38~42

AR

g4, 34(1), 38~42, 2001

UZZMSF (Metapenaeopsis dalei)2
E

S| Tl ot Z2e] JHY SF

538 - EN2
SHRtD Yy Bs

Molt-staging and Setal Morphology of Metapenaeopsis dalei
(Decapoda: Penaeidae)
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Department of Marine Biology, Pukyong National University,
Pusan 608-737, Korea

Molt-staging of Metapenaeopsis dalei was determined by microscopic observation on their setal development of dissected uropods.
Five major stages (Stage A, B, C, D and E) were defined by the morphology of setal development. Premolt stage (Stage D) can
be divided into 4 distinctive substages (D,~D,) according to the premolting processes. The setal cones were formed at Stage B under
the old cuticle, and the setal shafts were visible at the end of such Stage Dy". The casting process of the old cuticle lasted less than
1 min. The molt stages in M. dalei thus are generally similar to those of other shrimp species.
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gue BaFe A A8l AA o5 AR, FF, MY
2 AAE A3 T B %L v, §3], f& #AFES
gy 7)& 9 F7lof @3 AF AHEL o5 AAY oYy
2 K& FE3c 2% 287 9 (Campbell, 1985). 22
2,85 7138 F)e FHEY 72, A3 29 2 3 gy
Z9] gz o5 L& g% W=t (Huner and Colvin, 1979).
olgid 4q dud #F A7 o ¥y vAY AL B
e o2 7tedy, 53 2uAdE 532 ATy F8
gyA71E E4ged 43 FHE ATEY.

TzZtHe gy #3 d5E Drach (19397} Cancer pagu-
rus®t Maia squinado® ©l &, ¢l &9 @I EAS sHAZ AEs
F4a, 4 gAEE gdHe gy 5L doH BAF
g 473 AF LAY, $2HA00 53], Scheer (1960) 41
93 A7 2udAs 29 A 9 (Stage D) 23
FEo} A% 72AZ MEZ S AT Robertson et al. (1987)¢)
Penacus setiferus$t Penaeus stylirostris] €3 @A & 6vA=2
L5913, Smith and Dall (1985)2 Penaeus esculentus) &3]
9AE SHAZ Urddg. gaxe 22 ggAd #% 2%
A" 97E (eg., Drach, 1939; Scheer, 1960; Smith and Dall,
1985; Robertson et al, 1987)2 FZ Stage DE HE&3c A&
FAoz o|RolH 2 ASFY EHEAE Bt A3
AN A early postmolt (Stage A)$} late postmolt (Stage B) 9] o]
HE 22 JesAY, ol a9 HeaHL AL FA3] 7]
A d7e BA gtk 53, o/ A% €3 @A (Stage A &
B)9 Ade #xEN w} xFHY o] Holm glog
(Scheer, 1960; Peebles, 1977; Hunter and Uglow, 1998), Lyle and
MacDonald (1983)% ¢ ¥ @A & 342 Fo postmolt T
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2 FAFe g

57 28 A @3 ojd dFAEY #F F AL FE
A9 1A (uropod) 9t B3 (pleopod) & ©] 43t o] FoJH}.
o A& o] 4% A7 2 Huner and Colvin (1979)°] Penacus ca-
liforniensis$} P. stylirostris§ ©]4-3t¢] 259 9379 257
& 93 A3} Smith and Dall (1985)°] P. esculentuss °l-%,
o]2] BYUAE ANT 2PeE BA BIF A o) it
BAE o433 AT2% Schafer (1968)7} Penaeus drorarum®)
gy dAs 297138 wel A, Longmuir (1983)7F P. mer-
guiensis®] ZE 99 #FE B A Fo] Utk wepA, AF
7 S5 oA dFs F2 g BA F g A9,
aRY YEES W, BAZE WHOE ojFojxd. A,
Peebles (1977)€ ol8id ¥wiog €y WA wag #iste
g o8 ge] o AHHY

£ dFdMe d98 29 Fo)d 3¢ 97 208 gges
Metapenaeopsis dalei®] P9} £EARA 9 d2iH L FE31,
Zr A9 APR ) net gy QA BRI H, A9 g7
& ANste gduAE dey EAF FRY dsE e
7] BRE nAE o] &3 A7 2 EAE o]&& 97 AHE
e} AolAg M, AEFA.
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Ag) X AH4d Metapenaeopsis dalei (%243 13£2 mm)e
A 59 (34°, 30'N, 128°, 40'B)l A 1999 3¥ X E 59 Alo
Nz o] g3te] £4 % 25malAM AJHUt AAE AAe
A BN Ax A APAR A, Zekrg Adgz QL)d
ME ARSI (20£2F, 3421%). AHS 5 2 AAE 29 A
AA7IE 7128 &, dd 29 Aol BE AAE Aty
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2y #3 ¢ 9AE dASYc A4 AAe AR g 9 E
o] 8t Ao} e AHZ vAE AYEA 4 €5 dA Y
A3 Azke] g #2 A& A AAG vAe #F € E9¢
A8 ARG ol Yol 6~TNT TYL -10~-5C2 YF B&
B WEE rAE &ols Fe2d $ H AW FHLE
Yol Olympus BX-5 &rlA 9 40, 100, 200809 wf&2 4 #2
ZYsgch F9o) A4 YES ASA 25 AZE Zet Y&l
o ¥l o Fe Wol g gefaty) s W AF Aluict 57AA
ol WEE MAG AMF AAE v Aol #Ee A
e o7k ge Ao vEygd gddAe 7] E3d9 A
g o] &% 97 43E (Oh, 1999; Smith and Dall, 1985; Scheer,
1960) vl 3te] BA3HY20, Stage D Scheer (1960) % Ste-
venson (1972)°] AA & 2+ 3¢ @Al2] S wel 5EA (D,
D), Dy, D; and D) E A58 93, Stage D1 ©HA IHZ A
£3}3kgih
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Metapenaeopsis dalei®] €9 9AE FEHER} 2Ry 2E 4
elo] w2} Stage A (early postmolt), Stage B (late postmoit), Sa-
tge C (intermolt), Stage D (premolt), Stage E (ecdysis) 59 5
gAZ FEHADL v A wpgte] #RFAS @AGAY 71A
of AHEE folv ZAxe A JehhAdd (Fig 1).
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Fig. 1. Metapenaeopsis dalei. Diagrammatic representation of
uropod and setae indicatiing terminology used for desc-
ription of molting-stage.

1. Stage A: Early postmolt (Fig. 2A)

AN2E JEF4L Fegdn Mingch 28 £} epidermis?) cellu-
lar matrix2 Y29, setal base?}t cellular matrix2 A YA}
o] Z1ZE e FHYol Wi AAR, HolE 4ol A ¢skeh

2, Stage B: Late postmolt (Fig. 2B)
Stage Boll A= setal basedl internal setal cone®] HAH 7] A

et o0, setal coned cellular matrix’7} 5B d& F
7} SR8 A3, setal base= epidermis®] matrixZ A YAk

3. Stage C: Intermoult (Fig. 2C)

Stage CAA = 9 FZo] "H3A]7] AFsgon, g4 4
Ae 75 718 20 Z setal coned] AT FHE ZF7)
N &8} Setal cone R FEAME w1 F9 cellular matrix¥Hol
#2359t Setal baser= epidermisZ ©]Fo X AU

4. Stage D: Premolt

4-1 Stage Dy: Early premolt (Fig. 2D)

Stage Do (apolysis) = FEIEZ2 H¥ epidermis7t 4%, £ 5
Aok 27de oI EBAS BEAEI] AFAY, FldE
setal base 7|%oA FEIZEH epidermis® 27} AYPHHA B
o F3g A Feirt Jepd

4-2 Stage Di: New setal development

Stage D, (setogenesis)< epidermisoi Al ME& ZE7F 445
H, o] GAE 2Ry W Axol ntet A 3719 AxgEA (DY,
D/, D& g F gt

4-2-1 Stage D,': Setal tip formation (Fig. 2E)

Stage D/ 5% & epidermis2 %8 A2 setal tips7t Ve
on e setal tipse FEE7HA vAA Z@ ol epi-
dermis®] 584 YANA dtor] gdu9 FPo] e %
oA ©¥A uetxct

4-2-2 Stage D,": Epidermal invagination (Fig. 2F)

Stage D't AAE 7229 9 294 #9)o] HH epidermisZ
AT, Q)9 ARl 329 §718 7t vdetdo &
e & 23 EAA FE 7t T dEReH w-
bular sheaths?) 24 #AE & §l3, epidermisd XWL &7
g Fet

4-2-3 Stage D,": Completion of epidermal invagination
(Fig. 3A)

7489 wgo] HUY epidermis FYL2 Uzt A3 A
B I, FE Rl FRo] FEH A, Epidermis®] &
28 E7HT 2Yo|n, epidermis Wl A2 HAHE setal
shafts7} Ho|3L, epidermis’7t £5 8 FH & FEA A< barbules
7t %9 Epidermis® 4%FolA wbular sheaths®] 440
B,

4-3 Stage D;: Exoskeleton synthesis (Fig. 3B)

Nzg FEjgo) gAsA Fde 25, Eobd 249 setal
shafts Bei7} F28l 218N epidermis] Aol o] A3
A vepdoh, A4E AR} setal shafts®] vPgo2 o7t $o}
220, epidermis®] #£%22 FHHH FENX ZR barbu-
les7} Vebd ot

4-4 Stage D;~D,: Late and final premolt (Fig. 3C)
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Fig. 2. Photomicrographs of uropods and setae. A, Stage A; B, Stage B; C, Stage C; D, Stage Do; E, Stage D/'; F, Stage D.";
F, Stage D,”; cm, cellular matrix; co, matrix constriction; ep, epidermis; in, epidermal invagination; sb, setal base; sc, inter-

nal setal cone. Scale bars=200 ym.

FEEF el e EAE) N2 AE ZEE FY99Y, se-
tal articulation®] HER7} FR3A JeERGE, N2 ZEI} setal
shafts B2 2 ¢HA3A fof LET) & EZojo) Byt AP
€ AAolgtn & £ e dAolch

5. Stage E: Ecdysis (Fig. 3D)
g9 Zo] WAAH, setal shaftsZHE N2 2RIt dAHSHA

43 ezt 9o

a

]

B Ao #2H Metapenacopsis daleid B3 712, ©A <
7R 292 b2 2% M*F (Leander xiphias and Pro-

cessa edulis edulis by Scheer, 1960; Homarus americanus by
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Fig. 3. Photomicrographs of uropods and setae. A, Stage Di"; B, Stage Dy; C, Stage Ds-4; D, Stage, E; ba, barbule; nes, new
exoskeletion; ns, new setae; oes, old exoskeleton; sh, setal shaft; ts, tubular sheath. Scale bars=200 ym.

Aiken, 1973; Parastacoides tasmanicus by Mills and Lake, 1975;
Panulirus marginatus by Lyle and MacDonald, 1983; Penaeus
merguiensis by Longmuir, 1983; Crangon crangon by Oh, 1999)
oA BN RH & Aolg HolA et

A7 gy 71&s Fre ddd #¢ d7e A o
AGES o7 g8 F2 EXE go] o)43 A (Longmuir,
1983). A%, Smith and Dall (1985)& A& °o|§& BugdA
o] BFe ER9 thdg AT u|H FRo 93 epidermis?
oA E H3tE #As] ojFdu Bty 2y, M. daleid]
n2g o]§g £ dFoMe Ao us) 42X s} g
3, 2 7t Ho] epidermisd] WIE THEIIIL LolUS
wob opYzt, plMARS 9 A7|7t A, FRe FEE ol&
Ho] FAo] Hjg) Hol HFS FF wHol Lol WA,
A7 gy 7g 2 AR ddd 3¢ 438 9% 2 &
e A7 49 A2z AN,

M. dalei9l Stage A A2 7R setal baseo cellular
matrix’t AAAE A7lZn Fogd 5 Ank o] E A= Oh
(1999) ) ol&f AXE C. crangon®l ¥ 2} setal basel cellu-
lar matrix7} A¥AE A7lgE R Longmuir (1983)°) 93] P.
merguiensis?l A € ZE7F FH9E cellular matrix® A YA =

A71ee @7 E e FA8FA9 . Hunter and Uglow (1998)€ C.
crangon® Stage A QAE setal lumenW$ cellular matrix?t 4
257 NFste Aoz Ao, ogd d4e & A7
A BESHA gt AR B AT AT Stage BAA setal lu-
men W matrix®] FFo] Fa3A FEHEHAN2H, ol2 UK setal
lumen®] % $93A ST, internal cone®] A 7] A3}
t A& B2 £ AUk welA, Stage BE setal conel setal
lument 8] matrix $% 22 cellular matrixg #3217 A4 <€
A7 & 4 9. ol dF dfe EXE 5% 349y 4
7} (Longmuir, 1983; Oh, 1999) %% ofug} v|A & o] &8 A7
AZdME ettt (Scheer, 1960; Peebles, 1977). 23y
Reaka (1975)% internal cone®] @& Z3 7fAl] iz} Fejr}
¢ e Aoz Bandgen oyt A7 AR 4dF dAE
£ Stage A%} BE 3t dAZ AdFH7E A (Lyle and
MacDonald, 1983). Reaka (1975)%} Van Herp and Bellen-Hum-
bert (1978) < nervous fibers®] 4/l @2t Stage A%} BE v+
e Fdgou ¥ AFoME M. dalid) Stage A%t BEAAA
nervous fibersd] A& FEFAoY, AP AATY Ao
7} Rol BNEAE TR o) &8 e WA, 1A
£ o] &3 Stage A9t BY T'H internal cone A4 #*F7}
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8% ®y 7|go] E ALE RoPT.

Stage D& A4 7Y 23 7oA Fol gt 718 dFE sub-
stages 71 @79t} Stage Dy Jenkin and Hinton (1966)°]
A A5 wpe} Zo] apolysis7t goluhs BA, F JEHLEZRH
epidermis?t ol A 9| Z A9 Helst F3isHA vehte Al7|olh
o]# 8 AL Longmuir (1983)% Oh (1999)e] &JdA = HiH
21t}. Stage D2 Scheer (1960)7} L. xiphoas, Processa acutirost-
s L P. edulis edulis?l A HHA A3 Zol M. daleid] YA &
Zr7t BAEE A719th Longmuir (1983)% Stage D//oll A 4
e FE7F BAY FYRYEG BN BB oHT,
AAE e A7) T3 ol7} ttn Bansn govh B d7A
E 2R HAo] ulxA HZF uzd A7l H4HE RS
A&3stgh Stage D" N4 Longmuir (1983) P. merguiensis®l
A setal base spur7t UEhdTta B st s, Oh (199) < C. cra-
ngon®l M tubular sheath’7t YEbdtia Baddch AW, M
daleil A= setal base spure FEE A ¥ O, tubular sheath
7t #EH A

@] oF
I =

Metapenaeopsis dalei®l €333 2 713 7337 A8t
1999 3YHE sYAtoldl B9 £2E F9 HAdA HHE Z
243 13+2mme MAE AT FRY 293 gede
oA BRg HJ drFez FAe 1 oAFEE HFLE
AAAt M. daleid]l F €A 5/ (Stage A, B, C, D%
E)2 Y& & AU Stage BAAE setal coned] 44& &A%
& ANen Stage D"NANE setal shaftss FEE F SIATh
ga 3 (Stage )& 5 w2 Jgso], 18& 2H434A] §
ket
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