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Identification of phyllosoma larvae of the slipper lobster (Family Scyllaridae).
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Abstract

Morphological species identification of the phyllosoma larvae of spiny and slipper lobsters has been
considerably difficult. Long planktonic period of phyllosoma larvae has made larval rearing extremely
difficult. Many phyllosoma larvae in plankton samples described previously were not based on correct
species identity. In this series of taxonomic notes, we introduce the results of species identification of
scyllarid phyllosoma larvae based on DNA barcoding and molecular phylogenetic analyses. In this general
remark, morphological characteristics of scyllarid phyllosoma different from palinurid phyllosoma and
those among scyllarid lobster subfamilies are briefly summarized.
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TA4nY =I5 A T 2RO H DO Form
A~E L EEMICREHEE D% 2 kol &

I ERHZOW TS HICE#ETHY . £<
DIFTEHRE TRADEIC AP B, I[RI &
Slil T - FEMFITF o TS (Bl 21X
Gurney 1936; Prasad and Tampi 1957, 1960;
Johnson 1971a,b; Berry 1974; Phillips et al. 1981;
McWilliam et al. 1995; Webber and Booth 2001;
Inoue etal. 2001,2004), ZD7=H, 7 41/ —
~ OHERIEIC DNA itz V5 D13 Z< A
Roifinn 52 % (Bl AIE Chow et al. 2006a,
b; Konishi et al. 2006, 2019, 2021; Palero et al.
2008, 2011,2014, 2016; Genis-Armero et al. 2017,
2020; Wakabayashi et al. 2017, 2020; Ueda et al.
2021), DNA N—a—7 4 7 O—fkfk, 7
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Table 1. Subfamilies and genera in the family Scyllaridae.

Subfamily Genus N?  Distribution®
Arctidinae & I = i} 17
Arctides HH¥VEIERE! 3 AP
Scyllarides & I T tEJg 14 A LMP
Ibacinae 7 F U = EHEFl 15
Evibacus AX¥> a7l b 1 P
Ibacus TFU TR 8 LP
Parribacus "7 ) “ ) 6 P
Scyllarinae b A+ I = EHEF} 54
Acantharctus "7 b A I bEE 3 A LP
Antarctus ;¥ a b AEITVUERE 1 P
Bathyarctus > 714 & A I LR 6 A LP
Biarctus YU ¥a /b AEITtbE 4 LP
Chelarctus Y At A I VbR 4 ILP
Crenarctus 7 X2\t A &I bR 2 LP
Eduarctus 7 R e A&ITtbE@ 8 LP
Galearctus 717 he A &I bR 8 LLP
Gibbularctus ‘I v AtEIxTtgE 1 P
Petrarctus =7t AEITER 6 ILP
Remiarctus 1At A It 1 P
Scammarctus 71 b7k A EITERE 1 P
Seyllarus & A I U 9 A
Theninae ©F U x EE REFdif} 5
Thenus TFTJTEERYRB 5 LP

!Japanese name follows B (2014). 2Number of species follows Chan (2010). 3A: Atlantic Ocean,
I: Indian Ocean, M: Mediterranean Sea, P: Pacific Ocean.

() =l L CEERT S, AU —XTiE
METHRESNDIEAZHEHIZL TS Z &
MOERHILIED 7 r vy —<ExtR T 5,
I (early) . ] (mid), % (late) E\v9
O3 ITRE T2 2 EFRIT RN &R 10-11
WREEChIVUE, 1 05 3 AW, 4 WiH
57 WiEtiy, 8 WLIEA %S (ki&lizs
o), & 6 WThILL 1 Hn 2 Hlzw)
W, 3 WD 4 W2, 5 WL 2 SR & (8
HANCHES LD LT 5, 748 Y =<DK
72T M A I R S BT D & v 9
WEENRBH LN, L7 N—T T LIZHOE
FOHB RV | BT oW T OEEN) 22 S
T, RV U =T, FBICESSHE
(Saisho and Nakahara 1960; Saisho1966; =i -
BLAT 1978; Ito and Lucas 1990; Robertson 1968a,
1969a, 1971, 1979; Kittaka et al. 1997; Higa et al.
2005; Matsuda and Yamakawa 2000; Kumar et al.

2009; Wakabayashi and Phillips 2016; Wakaba-
yashietal. 2017) 77 7 F AEARHFTEH—
HOMMNTREHEIN TV DL (Prasad and
Tampi 1957, 1960, 1975; Sims 1965; Phillips and
McWilliam 1968; Robertson 1968b, 1969a, b,
1971; Tampi and George 1975; Lesser 1978;
McWilliam and Phillips 1987; Yoneyama and
Takeda 1998; Webber and Booth 2001; Higa and
Shokita 2004; Inoue and Sekiguchi 2006; Palero et
al. 2016) ZZHIZ LT, BWEMNICHEADH
rER LI,

Fig. 1A FHBH 27—

(Panulirus japonicus group) 7 4 1 Y —< T,
H ) a4 tvx¥ (Panulirus longipes) @ 9 ¥~
gy —<&EN T35 (Johnson 1971a),
Fig. IBXYF U= EHBOIF IV o xE

(Parribacus antarcticus) @ 77 41 v —=
& &N T2 (Johnson 1971a) , F3HHICfE i
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HIEIL, KE (BL). % 1 filify (antennule) noctialis) D% (Robertson 1969b; Johnson

&5 2 filif (antenna) DOIFRERE X, 5 3 %A and Knight 1975) 1% Z OHIC—E L7208,
B Brd mxp) DM (exopod) DFHE, BEE SHOE_RENVLETH D,

(cephalic shield) OFREL E X (CL) MK OME 5) e AEI Uil (Scyllarinae) TIIH
(CW). Ha¥s (thorax) DIERELME (TW)., I8 W E WG T — /= RICER > TWT, W
B (abdomen) | /% (pleopod) . i (telson) . bz “FAMR “Ic/io>Tn5b (Fig. 20),
JERE (uropod) DIFREL KX, S TH 5, M ZHUIARHERORHMTHY . EROET
(1st~5thpr) Lo S pFEEEEIC VLD LR ONINA B R T v Y —<
ZEEbH LM, EERERRZ N DR Y — =T AEY (AN

A TEB DR, 6) v F U HiFOYF T (Ibacus)
Izt 4 BROT7 v Y —~vOf% RUF U EE FXHF (Theninae) DI
Fig. 2 IZR Lz, A B R E IR 7 ¢ B 2 FoN— NG RTRR DS AT
0 Y —<&E#BT 570D NL ONDTF = v W25 AT % (Fig. 2B, D),

JRA v N ERILTR LT, O~ T v Y —<ETIEL EDE

1) 1=t B 7 vy —vhbkEIxE EREHTERWGEIZZ W, £, 5L
B7any—<2RRICEBTE2EIL. W< 2o0dbd, X, FEEEROMT 51
% 3 B Brdmxp) (ZHME (exopod) 23 TR IF IS B Jasus) TIEE 3
W2 ETHDHA, B L TWHEEITIEM SN AR DN VD DME B T d 5 (Gurney

DI GET D Z L5, 1936; Baez 1973; Lesser, 1978; Miller 1985;
2) BIxTbER 74V —<lE—HLTH#E  McWilliam and Phillips 1987). SEEBIEIZSUNT
IS RN, . AR 7 0 v Y —<I2 G TEERIE

3) AR T s n Y —<DF 2 filf HBIE LV B IRWAEITAD e < Ay (Bl 20K
(antenna) (3% 1 filifg (antennule) X ¥ §H Jasus . Linuparus . Palinurellus . Palinurus .
FZILELSBOEN, B3z 7 1Y Palinustus . Puerulus ., Sagmariosus) (Gurney
—<TIHZEOL Y72z Lix v, T Hidak 1936; Prasad and Tampi 1957; Sims 1966; Johnson
BORELFET S, £, IO 7 1971a; Baez 1973; Berry 1974; Prasad et al. 1975;
S Y —<TIHE 2 i3 2 HlkLTWD Lesser 1978; Miller 1985; McWilliam and Phillips
P T AR 1987; Kittakaetal. 1997), %7z, £ I=tF oD
4) Mafs (thorax) % f& @ K & I &8 74w Y — T b B A SR &V BAEE
(abdomen) DALEZ LD & & I = EHf WA HF VI E (dretides) b oD
(Arctidinae) (Fig. 2A) & v F U EHE (Robertson 1969; Johnson 1971b), Z D &L H 73
(Ibacinae) @' 7 U =t J& (Parribacus) Bl aMzET 2 LIRELT D X IR L D28,
(Fig. 1B) TlIMafBi&izH REAFIT IR ~EAEWIAETHNEL, —REZT TEKT S
ELAZATEY ., EEOMTIRITIERE X REERPHTEGECOLREAT S &
ULV MRV ETHICAIET 5, EI B koAt LeEIztB 7 rmny—
BECIEE 4 M ESE S M s im > 2 — ~OFANZIT I EH LW E Z AT R0,
(Fig.2A) . VFUZEHROY 7Y g

(Parribacus) CTIXEE 5 I ESE A3 Il 44 Vs B E s
\Z& 5 (Fig. 1B), HEBAEHE & RKIEHFEDOE FxBPoctI BT v Y —<EAR

ST v)EFE (Scyllarides astori <° S. aequi- FFEEAVERFFEDOLEDTHY, VFUTE
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A: Arctidinae (& X = EHif}) B: Ibacinae (7 F U = L HiF})

@
./

V)

)

D: Theninae (7 F 7 = &% K ¥ #if})

Fig. 2. Late stage phyllosoma larvae of subfamilies Arctinae (A), Ibacinae (B),
Scyllarinae (C), and Theninae (D) illustrated by Johnson (1971a, b).
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E X RSN OFENBIE SN, =% ) —
JVIEE SRR O2EG, B, B % ik
L. KK T, DNA fH IRl oo
—¥# &Y Bt 72, DNA O, PCR AR,
V= T AR, FRIEATIZ OV TIE Ueda
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2021) BEELTCVWDLIHDEEZ BN, £
DD, EIZERHIRENR T I ~v—%
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rome oxidase subunit I (COI) @ FB45HEIEK % %5
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DecaCOI-945R  (CCGGTKGGAACRGCAATA-
AT) Th D, WRE LRI i b AL
HHEMOREICIE BLAST BB x2 AWz, £
7o, I EHOBERRS|ERE T — 2 ~N—
ALY AFL, MEGAG6 (Tamuraetal. 2013)
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DT %AT > T2,

RO
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—RY —T 4 7EITIER ST EETH
Do T H D D H T DNA 7 — % N F 128Gk
ENTWRWRECEE B < [IARNFED ATHENE
DEW7Z oY —<bRELINTZ, Zhbb

O TRED D BAF 2/ LT <

EIf33
Kz ELODITH o> TERNRER S
YRR &2 W T2 12 W TR EEB TRAEFERT D /)N
PG — TR - L E T
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