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

The slipper lobster Chelarctus cultfer has been known to be a wide-spread Indo-West Pacific species.
Yang and Chan (2012), however, found the species under this name in Taiwan and Japan to be different
species and described as a new species C. virgosus. Yang and Chan (2012) also revealed two subspecies in
C. cultrifer, which were restricted to more southern localities such as the Philippines and Indonesia. Ueda
et al. (2021) reported mid to final stage phyllosoma larvae of C. virgosus collected in the western North
Pacific (23°N to 27°N), describing the unique morphological characteristics. In the present study, nine
phyllosoma larvae (BL = 12.2 to 21.7 mm) morphologically assigned to C. virgosus were extracted from
plankton samples collected in the western North Pacific (14°N to 37°N). Mitochondrial 16S rDNA sequence
analysis for six of the nine phyllosoma larvae indicated these to be C. virgosus. Distribution range of C.
virgosus phyllosoma larva was confirmed to be further south than in the previous study, while C. cultrifer
phyllosoma was not yet observed.

Key words: phyllosoma larvae; slipper lobster; Chelarctus virgosus; DNA barcoding; morphology;
distribution
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O, ALRT ITICHMT o AR I T E 2R
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e, WMEIT C cultrifer D7 41 Y —<hE
BT BHMENNL D0 5% (Berry 1974;
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Table 1. List of specimens resembling Chelarctus virgosus phyllosoma larvae.

cruise vessel St. ID No. date coordinate (N, E) TL CL CW TW stageT
SYUO5 RV Shunyo MNA6 MNAG-1 2006/1/22 32,00, 149.00 16.3 10.6 13.2 6.0 VI
SYUO5 RV Shunyo MNA6 MNAG6-2 2006/1/22  32.00, 149.00  16.0 10.7 12.8 6.1 VI
SYUO8 RV Shunyo 2 MT30-2-12008/4/16 2298 14295 21.1 12.1 154 79 VI
KY08 RV Kaiyo U8 U8-1*  2008/9/1 14.12, 14235 169 11.1 134 64 VI
KY08 RV Kaiyo U9 U9-1*%  2008/9/1 14.09, 14230 154 10.0 123 57 VI
KY08 RV Kaiyo Ull Ull-1  2008/9/1 14.01, 14238 157 10.7 126 6.0 VI
KY08 RV Kaiyo U17 Ul7-1* 2008/9/2 14.15,14246 140 97 106 51 VI
SHUI1201 RV Shunyo CI5 Cl5-1 2012/6/7 2542,12721 21.7 128 16.1 8.0 VIII
KY14 RV Kaiyo MT002 MT002-2 2015/1/14  37.29,143.00 11.5 79 90 43 A%

*16S rDNA sequence chromatograms were not readable. Tbased on the criteria described by Higa and
Shokita (2004), Inoue and Sekiguchi (2006) and Ueda et al. (2021).
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Fig. 2. Whole body (A), anterior part of
cephalic shield (B) and posterior part of
phyllosoma specimen MTO002-2 (Chelarctus thorax (C) of a phyllosoma specimen U17-1
virgosus). Stage V. BL=11.5 mm. Scale bar=5 mm (Chelarctus sp.). Stage VI. BL = 14.0 mm.
(A), 1 mm (B) and 0.5 mm (C). Scale bar=2 mm (A) and 1 mm (B and C).

Fig. 1. Whole body (A), anterior part of cephalic
shield (B) and posterior part of thorax (C) of a
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Fig. 3. Whole body (A), anterior part of cephalic Fig. 4. Whole body (A), anterior part of

shield (B) and posterior part of thorax (C) of a cephalic shield (B) and posterior part of thorax

phyllosoma specimen U9-1 (Chelarctus sp.). (C) of a phyllosoma specimen Ull-1

Stage VI. BL = 15.4 mm. Scale bar= 3 mm (A) (Chelarctus virgosus). Stage VI. BL = 15.7

and 1 mm (B and C). mm. Scale bar=4 mm (A) and 1 mm (B and
C).

I  E ..
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Fig. 5. Whole body (A), anterior part of Fig. 6. Whole body (A), anterior part of
cephalic shield (B) and posterior part of thorax  cephalic shield (B) and posterior part of thorax
(C) of a phyllosoma specimen NMA6-2 (C) of a phyllosoma specimen MNAG6-1
(Chelarctus virgosus). Stage VII. BL = 16.0 (Chelarctus virgosus). Stage VII. BL = 16.3
mm. Scale bar=5 mm (A) and 2 mm (B and mm. Scale bar=5 mm (A), 2 mm (B) and 1 mm

Q). (©).

I  E ..
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Fig. 7. Whole body (A), anterior part of Fig. 8. Whole body (A), anterior part of cephalic
cephalic shield (B) and posterior part of thorax shield (B) and posterior part of thorax (C) of a
(C) of a phyllosoma specimen U8-1 phyllosoma specimen MT30-2-1 (Chelarctus
(Chelarctus sp.). Stage VII. BL = 16.9 mm. virgosus). Stage VIII. BL=21.1 mm. Scale bar=
Scale bar=5 mm (A) and 1 mm (B and C). 5 mm (A) and 2 mm (B and C).
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Fig. 9. Whole body (A), anterior part of
cephalic shield (B) and posterior part of
thorax (C) of a phyllosoma specimen
C15-1 (Chelarctus virgosus). Stage VIII.
BL = 21.7 mm. Scale bar= 4 mm (A), 2
mm (B) and 1 mm (C).

D7 41— LEE R LD EEE R
Lz, DI, 7T 27 b UAERFNE C.
cultrifer D7 41 Y —~<AEZERY 21T LT
WHRTREMEIZ®H D, L2 L7ZeA b, Uedaetal.

(2021) 2 BRERRE B Mo OV/INSE IR 1o S8 T3
THEINTERAPTRELIZEAEI DY
R Z vy —<dhAEFe AIoE, i
DNHEVN Chelarctus aureus = L CTEZ L X
Chelarctu J& © R H FE & & 2 b 1
% ?Chelarctus sp-1 ® 3 fEToH Y, DNA E5
23 C. cultrifer spp. & —E3 HEAILHBL L T
W, Eo dEREAEETERES NI T T
V7 NUERNBIZINLOMICE A I
EHlif 7 4w Y —= SRR 5 R R S
NTWDR, Wb Ccultrifer D 16SDNA
AT —B Ly CREXRT—4), C
cultrifer spp. AR D3 ARIL 7 4 U B LI & &
NTWwWaZ &5 (Holthuis 2002; Yang and
Chan 2012), 2D 7 4 1Y —~HED L
FRIZA [EE ] U 72 sh AR AR AR o 54 Rt D T

bk Ch HAbkE 14 EFHI LY 51
FTIZ D, & D WIT AR 23 A I R
LITWDATREME S & 5, il Genis-Armero
et al. (2022) NZEMAEEFDO Y > TN S
Chelarctus auresus . C. crosnieri . Crenarctus
crenatus3 FEO NG HEMEM T 1 v Y —< b))
ERWE L TCWAH M, C cultrifer spp. & DNA
DB HEEIHIE L TH2RY, UEoX
I C. cultrifer spp.D 7 4 1 Y —< TR
IR TH %, 7=, Wakabayashi et al. (2020)
& Ueda et al (2021) 2MEML T2 & 91T,
FEHE & BRAEALE 2> & W 941X Higa and
Shokita (2004) & U Inoue and Sekiguchi (2006)
25 C. cultrifer & L CTHE L7 1Y —~4)
EHbeAEITEEZEZTINTHA I,
Higa and Shokita (2004). Inoue and Sekiguchi

(2006) . Uedaetal. (2021) M OAHBFFEIC X
% V-VIILZE DR & SRR & Mg o kb

(CW/TW) % Table 2 [Z/ L7z, 2415 DOHF
JE A IR E 2 EfE T R S ey,
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Table 2. Body length (mm) and ratio of cephalic shicld width to thorax width (CW/TW) of V to VIII
stage phyllosoma larvae of “Chelarctus culifrifer” by Higa and Shokita (2004) and Inoue and
Sekiguchi (2006) and of C. virgosus by Ueda et al. (2021) and present study. CW/TW are shown in

square bracket.

stage A% VI VII VIII
. . 9.08-1195  11.89-1649  15.59-19.00  19.47-22.20
Higa and Shokita (2004) [2.04] [2.09] (2.12] [1.97]
— 9.4-11.1 11.5-13.5 15.3-18.3 21.0-233
Inoue and Sekiguchi (2006) 5 |5 3 (2.0-2.3] [2.1-2.2] [1.9-22]
8.45 12.66 18.61 207
Ueda et al. (2021) [1.92] [2.12] [1.84] [2.06]
Ctud 11.5 14.0-16.3 16.9 21.1-21.7
present study [2.09] [2.08-2.20] [2.09] [1.95-2.01]

Higa and Shokita (2004) . Inoue and Sekiguchi
(2006) . Uedaetal. (2021) K OVRHIFETE
#FIhseA®IzEvrD7 0y —<HhED
FMIcK STl EOLMAEREST S &
Johnson (1971a) MAHI TN LM E Lo
Scyllarus sp. A (figs. 47-53) (fig. 54 |38 & 7>
{ZBIIFE) | Johnson (1971b) K OF Johnson (1977)
IMENENAT A DBEWE LT Seyllarus sp.?
(fig. 34) & Scyllarus sp. (fig. 1) . Johnson (1979)
DS HARIRENBHE LT Seyllarus sp. 1, 9, 13
(figs. 5-14) . Webber and Booth (2001) 3=
a—Y—Z R bls Lz VI HIBLEO
Scyllarus sp. Z (figs. 6-10) 1%, Uedaetal. (2021)
M TITREBL TS L IcaTe AEIT
ECh D AREME S mVY, 7272 L, Webber and
Booth (2001) F#i¥z 10 ELTWnHLLd
2. BT L DIREFEHES K E < T
18.6 7>5 30.5 mm (2.5, Higa and Shokita
(2004) . Inoue and Sekiguchi (2006), Ueda et
al. (2021) K OAHFIEDREAR N 331 2 Fefk
NAET2Smm Z 25 LDITEETHDZ &
775, Webber and Booth (2001) AT (5
IR DFEBIRIE L T D ATREME "V, 72,
H E5(2000) . 7 (2004) K Of Genis-Armero
etal. (2022) 3L TV 5 L 912, Phillips
etal. (1981) AEHA > RIEND  (fig. 4).
# L C Sekiguchi (1990) 73ALPE A FPED B #H

HELIe7 2\ AEIxb (fig.2) ("Scyllarus
bicuspidatus” = Crenarctus bicuspidatus) D&
7o y—~ghEFeAIZEDT 11
Y =~ HEICEET %, — 77, Robertson (1968,
1971, 1979) 1FKWEFEDO L A I = 3 T

(Scyllarus americanus, S. depressus, S. planorbis)
D7 v Y=< EDFREE TR L TWDHD,
ZFDHH S depressus D7 4 1Y —< AT
A It LEEEIT 5 (Robertson 1971, figs. 7—
10), 2OLIIT, A F—REFETITE A&
RTEDT v Y =< HAEITE ORRIRIE
REHURFEUC L o THLAE ) BEkBI T & 525, 43
TR TP R VBN T D IZHED LT

(Davis et al. 2015; Ueda et al. 2021) ., KPELEED
S. depressus D7 4 1Y —<HEFTE A I
EDO7 4 m Y —~< i LRI IIE T 5
EWIOHHZRE A LN,

T q4n Y =R E < R
EREZ L T2 2 & b ifgeE o Bk 2 0
T&EIfed, MR REITFEFICZ D DD
ZRIET D Z L IXREE 728555320, Holthuis

(1991) 1Tk A& I = e fliAHIIT 40 FHELL E
GEND L L, Z D% Holthuis (2002) (2 X5
P % CBIME Tl 13 & 54 Rt s T
% (WoRMS 2020), Z 0D & 9 (ZHEE A2 < |
S 51T Uedaetal. (2021) AVRIER L7Z & 91Tk
LN ETED R THRINTVDHE Ak
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W LpE 11 FETH D (Palero et al. 2008,
2011; Genis-Armero et al. 2017, 2020, 2022;
Wakabayashi et al. 2017, 2020; Ueda et al. 2021)
5% DNA N—a—F 4 VT2 o>TTF—4
N—ZRFRET D & & B ITBAR TR R F )
NELICHEERbDERDTHAH, Fhd

BT, EAEIEEALS T TR 7 42
VSRR IC B TR REIC L BB % —
NEHINLHZENEEND,

BIEE

AHFFRIC I\ TRl U 7oA K T i3
A MSBATE R K o T IEHE S A7z TFRL 20 4
FE=aR vy 7 XEEIRG A RER A | | TSRk 26 4
JEAL K EPENHR AT A - Vo~ AP
A R OUKENIE « 2B HAE TR TR A A (e
HUT & o CTHEME S 7z PR 17 4 A
BB EEHEERA ) SR 20 (RET I A W
BN TRAT ) | TERE 24 RS TE R B ThIc s
F 57 m~ 7 TR ISRV TER
LI, HERRE SIS N LET,
Fio, SREMMBEOERAETREEL T2
TIRERE Y — 2t v 7 — DOl RK,
IKPEBPRAIZEAT O 1 B K & ARG
WCTHEEZRa A MWW 3 408G
FHIEH = L E T,
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