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

Nineteen phyllosoma larvae (BL = 21.2 to 48.9 mm) of slipper lobster of the genus Scyllarides were
extracted from plankton samples collected in the western and central North Pacific. DNA barcoding and
phylogenetic analyses using mitochondrial 16S rDNA and COI sequences clearly segregated these larvae
into three clades (designated by A, B and C). Clade A phyllosoma larvae (n = 8) collected in the western
North Pacific were identified to be Scyllarides squammosus. Highly homologous nucleotide sequences for
eight larvae in the clade B (designated by Scyllarides sp-B) and one (designated by Scyllarides sp-C) in the
clade C were not found in the database. Nucleotide sequences of Scyllarides sp-B larvae collected in the
central North Pacific were similar to those of S. squammosus, but the differences were substantial (K2P
distance: 4.515 = 1.019 % SE in 16S rDNA and 6.788 + 0.844 % in COI). Nucleotide sequence of
Scyllarides sp-C larva collected in the western North Pacific was substantially different from its closest kin
Scyllarides deceptor in the clade C (K2P distance: 3.232 + 0.945 % in 16S rDNA). No distinct
morphological difference was observed among these phyllosoma larvae examined, but the ratio of cephalic
shield width to thorax width was significantly larger in Scyllarides sp-B larvae than those in S. squammosus
and Scyllarides sp-C larvae.

Key words: phyllosoma larvae; slipper lobster; genus Scyllarides; DNA barcoding; morphology
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Table 1. Distribution, larval description and mtDNA gene sequence information of fourteen species of the

genus Scyllarides.
The genus Seyllarides distribution' larval description rl;?\ls A COI

S. aequinoctialis (Lund, 1793)  W. Atlantic Robertson (1969)%, Santana et _ _
al. (2017)°

S. astori Holthuis, 1960 E. Pacific Johnson (1970)%, Johnson and _
Knight (1975)

S. brasiliensis Rathbun, 1906 W. Atlantic - o o

S. deceptor Holthuis, 1963 W. Atlantic - 0 o

S. delfosi Holthuis, 1960 W. Atlantic - - -

S. elisabethae (Ortmann, 1894) W. Indian Ocean Berry (1974)? - o

S. haanii (De Haan, 1841) Indo-Pacific - o) o

S. herklotsii (Herklots, 1851) E. Atlantic Crosnier (1972)% o o

S. latus (Latreille, 1803) Mediterranean Sea, - 5 5

E. Atlantic

S. nodifer (Stimpson, 1866) W. Atlantic Robertson (1969)? © o

5. obtusus Holthuis, 1993 E. Atlantic - - -

S. roggeveeni Holthuis, 1967 E. Pacific - - -

S. squammosus Indo-Pacific

(H. Milne Edwards, 1837)

S. tridacnophaga Holthuis, 1967 Indo-W. Pacific

Michel (1968)3, Johnson (1971,
1977)%, Berry (1974)°, Phillips
et al. (1981)%, Phillips and © o
McWilliam (1989)°, Sekiguchi
(1990, Palero et al. (2016)

!distribution follows Holthuis (1991); 2describing stages I to VIII larvae reared in the laboratory and stages
VI to X larvae in the plankton sample; *species identify is not confirmed. Nucleotide sequence data present

(0), absent (—).
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Table 2. Information of Seyllarides phyllosoma samples used in the present study. BL: body length (mm),
CL: cephalic shield length, CW: cephalic shield width, TW: thorax width.

cruise vessel st. ID No. date coordinate BL CL CW TW
SYUO05 RV Shunyo Maru MNA8 MNAS8-4  2006/1/23 30.00N, 149.00E 31.1 244 174 15.6
SYU08 RV Shunyo Maru 20 MT30-Z1 2008/4/26 35.01N, 141.59E 489 340 26.1 21.7
SY13-3 RV Shoyo Maru B3 SY13-3-17  2013/9/3 19.00N, 133.59E 23.6 189 13.6 11.5
KY14 RV Kaiyo Maru MT003 MTO003-1 2015/1/15 38.15N, 142.59E 36.6 28.5 20.6 17.2
KY14 RV Kaiyo Maru MT004 MT004-1 2015/1/15 39.00N, 142.59E 293 235 172 14.1
KY14 RV Kaiyo Maru MT004 MTO004-2 2015/1/15 39.00N, 142.59E 40.0 302 229 193
KY14 RV Kaiyo Maru MT004 MT004-3  2015/1/15 39.00N, 142.59E 246 19.6 144 123
KY14 RV Kaiyo Maru MT004 MT004-4  2015/1/15 39.00N, 142.59E 37.8 29.0 215 17.5
KY15-2 RV Kaiyo Maru 6 KY15-2-6-2 2016/1/20 25.59N, 170.00W 24.5 19.7 142 11.6
KY15-2 RV Kaiyo Maru 6 KY15-2-6-3 2016/1/20 25.59N, 170.00W 21.2 16.8 12.2 10.4
KY15-2 RV Kaiyo Maru KY15-2-6-4 2016/1/20 25.59N, 170.00W 278 22.0 15.7 124
KY15-2 RV Kaiyo Maru KY15-2-6-5 2016/1/20 31.00N, 170.00W 34.8 26.1 19.0 149
KY15-2 RV Kaiyo Maru KY15-2-6-8 2016/1/20 25.59N, 170.00W 27.3 21.8 162 129
KY15-2 RV Kaiyo Maru KY15-2-7-4 2016/1/20 31.00N, 170.00W 27.6 21.8 15.8 12.7
KY15-2 RV Kaiyo Maru KY15-2-7-5 2016/1/20 31.00N, 170.00W 27.7 22.0 16.5 13.2
KY15-2 RV Kaiyo Maru 7 KY15-2-7-6  2016/1/20 31.00N, 170.00W 37.0 28.2 20.0 16.2

~N NN

KY1604 RV Kaiyo Maru 1G9 1G9 2016/10/6  19.52N, 132.18E 24.4 213 14.7 13.0
KY1604 RV Kaiyo Maru 2A7 2A7 2016/10/20 22.0IN, 131.01E 27.1 21.6 15.8 13.8
KY1604 RV Kaiyo Maru  2D3 2D3 2016/10/30 22.29N, 128.58E 27.8 20.2 143 12.2

Seyllarides squammosus (MK783265) ]

2A7
MT004-2
MTO003-1

—
0.02 h;']];(;()tl- 1 A
MT004-3
MT004-4
100 MNAS-4 .

KY155-7-4

53] KY155-6-2

5o KY155-7-6

@ KY155-75 |

s4 KY155-6-4
KY155-6-5
65 57| KY155-6-3
KY155-6-8

———— Scyllarides brasiliensis (JIN701689)
82 MT30-Z1 :I C
0 Sevllarides deceptor (MF490148)
| Sevllarides haanii (MN817127)
100 Scyllarides haanii (JN701690)
9L Seyilarides haanii (TIN701691)
99 Seyllarides nodifer (U96088)
Scyllarides nodifer (N701692)

67 Scyllarides herklotsii (F1174906)
00 Seyllarides latus (F1174907)
97 Sevllarides latus (KC107814)

92 Seyllarides latus (DQ377974)

Parribacus antarcticus (NC_044424)

Fig. 1. Neighbor-joining phylogenetic tree based on K2P distances between partial 16S rDNA
sequences of seven Scyllarides species derived from database, 17 phyllosoma larvae analyzed in
the present study, and Parribacus antarcticus as an outgroup. Accession numbers are shown in
the parenthesis. Bootstrap values of > 50 % (out of 1000 replicates) are shown at the nodes.
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KOV B MDY K2P (XF 4 11272 +
1.948 %, 11.205+1.922%Tdh -7, ML EDZ
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kL 7 L— K C ® MT30-Z1 [ZOWTIEHE
DEFETE T, TNENEEWINC Scyllarides
sp-B & Scyllarides sp-C & L7=, o 16S
tDNA A5 31T 5 R J8 S AE R O -2 K2P 1%

0.02

2-7 %R, FEPIERR T 0.2-2.6 % & TR
INTWDHZ LS (Lefébure et al. 2006;
Kochzius et al. 2010) . Scyllarides sp-B &
Scyllarides sp-C & HITMIL LI-FETH D &5
Aoy gl

Scyllarides sp-B ® 9 b 3 ik (KY15-2-4,-5,
-6) 122U T COI B%l (825-828bp) Z ki L
7= (GenBank accession number: OK350746—
OK350748), 2415 3 BLAZ k9" %5 BLAST f#
KOy 7Ty MNIETEIZEThHo T,
B CT — A _X—RA 2RI TnDHE
T g 8 flD COI BlsEHA O 16 Fls % i3
WU, SMEE LTI FIY =0 ColAL
B %N 2 TR ARV 72 (Fig. 2), BLAST
FRERDOFEF, T b Seyllarides sp-B @ 3 B
B DBRSNIRF SR Do oDy SR
MoFEI RO 2 (S. squammosus, S.

o3 [ Seyllarides brasiliensis (JX896755
Scyllarides brasiliensis (JX896692)
Scyllarides brasiliensis (JX896746)
66 Scyllarides brasiliensis (KF827966)
Seyllarides squammosus (MK783265)
Scyllarides squammosus (KX373665)

100]

94

o9l Sevllarides squammosus (KX373667)
Scyllarides squammosus (KX373666)

KY155-7-4
100) KY155-7-5 Seyllarides sp-B
BKY155-7-6

100 |: Seyilarides haanii (MN817127)
99 Scyllarides haanii (JN701655)

——————— Scyllarides haanii (MW699539)

Seyllarides deceptor (MF490045)

Scyllarides nodifer (IN701657)
Sevllarides herklotsii (F1174946)

99

Seyllarides latus (JQ306107)
Seyllarides latus (JQ306106)
Sevilarides latus (KC107814)
54 Seyllarides latus (JQ306108)

Seyllarides elisabethae (KX275387)

Parribacus antarcticus (KF009638)

Fig. 2. Neighbor-joining phylogenetic tree based on K2P distances between partial COI sequences
of eight Scyllarides species derived from database, 3 phyllosoma larvae analyzed in the present
study, and Parribacus antarcticus as an outgroup. Accession numbers are shown in the
parenthesis. Bootstrap values of > 50 % (out of 1000 replicates) are shown at the nodes.
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al. 2006; Kochzius et al. 2010; Matzen da Silva et
al. 2011), 16S rDNA B4 TOE R & [FERIC
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Scyllarides sp-B- DEREENLE 1L HPEBALAE,
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MDRESERDLZ PN RINTND, £
U L FERICE X = BB oRES A BRI R
WZ ENRFBINTEY (Robertson 1969) , 7>
EEPNE R RSN RAN 1P/ i S W

ZENRH D (Pollock 1992), £ D7z, KHHE
ik D ATREMED B D A3, A EIDOFERN G
Hrd- 4Lt X = B8 L Seyllarides sp-C D
7 4 m Y = YRR PO R B D
WM Seyllarides sp-B O 7 4 1 Y —~< G AEDPE
AR~ SR D L0 D T Eidmn
koTthasr, "UA A=t (Panulirus
marginatus) DOHNAEDY A ATHE TIFR L CTHIBL
L7pnWwZ &, A= (Panulirus japonicus)
WED AR TEBALREEIC RO TV D Z
LB (Chowetal. 2006,2011) . FRilES) A= 1
BIARWE XA A B EghE L FEICE
TEHHT 4 1 Y — < YIE OGS B b R
HBNTNDZ ERREIND,

Vi

Paleroetal. (2016) OEICIHKSEx, I =
B n Y —=<gEo VIL# G XIH (K
&) & EFT HIREIEIE % Table 3 & Fig. 4
WZR LTz, BEIxEEFEE SN 8 ERDH
%% Figs. 5-12 |2, Scyllarides sp-B @ 8 fE{KD
[\i{4 % Figs. 1320 (2. Scyllarides sp-C @ 1 il

aoNf

120°E 140°E 160°E 180°E

160°W 140°W

120°W

Fig. 3. Map showing collection locations of 18 phyllosoma larvae of the genus Scyllarides.
Open circles: Scyllarides squammosus, closed circles: Scyllarides sp-B, closed star: Scyllarides
sp-C, circled plus: Scyllarides sp. not registered in the DNA database.
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Fig. 4. Whole body, anterior part of cephalic shield (antennule and antenna), and posterior part of
thorax (abdomen and 5th pereiopod) of stages VII to XII Scyllarides squammosus phyllosoma
larvae (Palero et al. 2016). VII (A), VIII (B), IX (C), X (D), XI (E), XII (F). Reproduced with
permission from the copyright holder © Magnolia Press.
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Fig. 5. Whole body (A), anterior part of
cephalic shield (B), and posterior part of thorax
(C) of a stage IX phyllosoma sample MT004-3

(Scyllarides  squammosus). BL=24.6 mm.
Scale bar=5 mm (A), 2 mm (B), and 1 mm (C).

Fig. 6. Whole body (A), anterior part of cephalic
shield (B), and posterior part of thorax (C) of a
of a stage X phyllosoma sample 2D3
(Scyllarides squammosus). BL=26.2 mm. Scale
bar=5 mm (A) and 3 mm (B and C).
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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 stage X phyllosoma sample 2A7 stage X phyllosoma sample MT004-1
(Scyllarides squammosus). BL=29.4 mm. Scale  (Scyllarides squammosus). BL=29.3 mm. Scale
bar=5 mm (A and B) and 1 mm (C). bar=10 mm (A), 5 mm (B), and 2 mm (C).

I — —————
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Fig. 9. Whole body (A), anterior part of cephalic ~ Fig. 10. Whole body (A), anterior part of
shield (B), and posterior part of thorax (C) of a  cephalic shield (B), and posterior part of thorax
stage X phyllosoma sample MNAS8-4 (C) of a stage XI phyllosoma sample MT004-4
(Scyllarides squammosus). BL=32.2 mm. Scale  (Scyllarides squammosu). BL=33.9 mm. Scale
bar=5 mm (A) and 2 mm (B and C). bar=10 mm (A), 5 mm (B), and 2 mm (C).

I — —————
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Fig. 11. Whole body (A), anterior part of
cephalic shield (B), and posterior part of
thorax (C) of a stage XI phyllosoma sample
MTO004-2 (Scyllarides squammosus).
BL=35.1 mm. Scale bar=10 mm (A) and 5
mm (B and C).

Fig. 12. Whole body (A), anterior part of cephalic
shield (B), and posterior part of thorax (C) of a stage
XI phyllosoma sample MTO003-1 (Scyllarides
squammosus). BL=36.6 mm. Scale bar=5 mm (A), 2
mm (B), and 1 mm (C).
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Fig. 13. Whole body (A), anterior part of cephalic Fig. 14. Whole body (A), anterior part of
shield (B), and posterior part of thorax (C) of a cephalic shield (B), and posterior part of thorax
stage IX phyllosoma sample KY15-2-6-3 (C) of a stage IX phyllosoma sample KY15-2-6-
(Scyllarides sp-B). BL=21.2 mm. Scale bar=5 2 (Scyllarides sp-B). BL=24.5 mm. Scale bar=5
mm (A), 2 mm (B), and 1 mm (C). mm (A) and 2 mm (B and C).

I  E ..
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Fig. 15. Whole body (A), anterior part of
cephalic shield (B), and posterior part of
thorax (C) of a stage X phyllosoma sample
KY15-2-6-8 (Scyllarides sp-B). BL=27.3
mm. Scale bar=10 mm (A), 5 mm (B), and
I mm (C).

Fig. 16. Whole body (A), anterior
part of cephalic shield (B), and
posterior part of thorax (C) of a
stage X phyllosoma sample KY'15-
2-7-4 (Scyllarides sp-B). BL=27.6
mm. Scale bar=10 mm (A), 5 mm
(B), and 2mm (C).
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Fig. 17. Whole body (A), anterior part Fig. 18. Whole body (A), anterior part of cephalic
of cephalic shield (B), and posterior shield (B), and posterior part of thorax (C) of a
part of thorax (C) of a stage X stage X phyllosoma sample KY15-2-6-4
phyllosoma  sample KY15-2-7-5 (Scyllarides sp-B). BL=27.8 mm. Scale bar=5 mm
(Scyllarides sp-B). BL=27.7 mm. (A) and 2 mm (B and C).

Scale bar=5 mm (A) and 2 mm (B and

O).
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Fig. 19. Whole body (A), anterior part
of cephalic shield (B), and posterior
part of thorax (C) of a stage XI
phyllosoma  sample  KY15-2-6-5
(Scyllarides sp-B). BL=34.8 mm. Scale
bar=10 mm (A), 5 mm (B), and 1 mm

©.

Fig. 20. Whole body (A), anterior part
of cephalic shield (B), and posterior
part of thorax (C) of a stage XI

phyllosoma sample KY15-7-6
(Scyllarides  sp-B). BL=36.6 mm.
Scale bar=10 mm (A) and 5 mm (B
and C).
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Table 3. Morphological characteristics to determine VII to XII stage phyllosoma larvae of Scyllarides
squammosus according to Palero et al. (2016).

stage BL (mm) antenna 5th pereiopod abdomen  pleopod uropod
VII 14.9 3-segmented, I-segmented bud not reaching none bud
reaching middle of coxa of 5th
antennule 2nd pereiopod
segment
VIII  19.5-22  4-segmented, 2-segmented reaching none bud
almost reaching coxa of 5th
antennule 3rd pereiopod
segment
IX 22.3-26.8 reaching middle of 3-segmented exceeding bud bilobed, not
antennule 3rd coxa of 5th reaching
segmert pereiopod posterior margin
of telson
X 29-35.6 reaching middle of  4-segmented, reaching bilobed bilobed, not
antennule primary  exceeding posterior exceeding
flagellum posterior margin ~ margin of posterior margin
of thorax thorax of telson
X1 37-40 S-segmented, 5-segmented, exceeding bilobed bilobed,
almost reaching exceeding coxa  coxa of 4th exceeding
antennule tip of 4th pereiopod  pereiopod posterior margin
of telson
XII 51 well exceeding 6-segmented, exceeding bilobed bilobed,
antennule, lateral exceeding coxa of 4th exceeding
process widens abdomen pereiopod posterior margin
of telson

KOG % Fig. 21 (2, FNFE TERoTz
1G9 & SY13-3-17 DEif§ % Figs. 22, 23 K
Supplementary Figs. S1,S2 |Z7K L7z, Table3 &
Fig. 4 ORI AL, ARBRE SN I
7 4n Y —<hAED S B 1 EK(MT004-3)
(BL=24.6 mm) (Fig.5) 1 IX #1 (5 2 fify 1%
4 H#iCHebmITEE 1 ARAEE 3 EICm<. B S M
JENE 3 8 IR Se i A3 5 S I AL 2 i % 5
MERE IR BRA . RRRIE 2 sy U RIS E L
7200 4 fE{A (2D3,2A7, MT004-1, MNA804)
(BL=26.2-32.2 mm) (Figs. 6-9) XX # (F
2 il el X5 1 il HEE I JE < VBB S M
T 4 i Coeim MR A Bz 5. IR
MofBiteimicET 5. T 2 ok, RBEIEE
HivilCET 2) . 3 & (MT004-4, MT004-2,
MT003-1) (BL=33.9-36.6 mm) (Figs. 10-12)
I X1 (55 2 filvf 1 5 f T OeRi s 1 il
U AIRIEET D, 5 M 5 HiCoim N
4 ML 2Bz D, NEERJCANER 4 Ml
fizz s, BRTESmRZEZ2) B %
Hivie, Scyllarides sp-B D7 4 71 Y —< 4

Do H 2 fER (KY15-2-6-3, KY15-2-6-2)

(BL=21.2, 24.5 mm) (Figs. 13, 14) % IX #1,
4 fA{k (KY15-2-6-8, KY15-2-7-4, KY15-2-7-5,
KY15-2-6-4) (BL=27.3—-27.8 mm) (Figs. 15-18)
i X ., 2 fER (KY15-2-6-5, KY15-2-7-6)

(BL=34.8,36.6mm) (Figs.19,20) 1% XI 4] &
B x biviz, Scyllarides sp-C (MT30-Z1)

(BL=48.9mm) (Fig.21) (I (XI) (5
2 fil A eI EE 1 i e A B R D RIZek
WERLE S i 6 #i CREER e 28k 2 5 |
RSN 3 5 4 MOHIELE 2 122 N ci 2 5
B4 LR RO ND) EE XN
7o, FRIEN TE 220> 72 2 iR (1G9, KY13-
3-17) (BL=25.8,23.6mm) (Figs.22,23) (% IX
BN,

AEFFRTHNT LIz 7 4 1 Y —~ShAEM KW
Paleroetal. (2016) & Johnson (1971) (24X %
Iz T u Y <AL ICEHE R
N NIRRT, Seyllarides sp-B DFH
I T IRV A Z T 72720, D7 1
RN—=a Ao THRE L7 (Fig.24), £
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Fig. 21. Whole body (A), anterior part of cephalic shield (B), and abdomen (C) of a stage XII
(final) phyllosoma sample MT30-Z-1 (Scyllarides sp-C). BL=48.9mm. Scale bar= 10mm (A) and
Smm (B and C).

fEd, BIx v (Fig.24 O) & Scyllarides sp-
B (Fig.24 @) & HITkE (BL) ¥+ 5
(oI CEANE - g (CW/TW) A3
DB R SH, BiE OMBREKITAE TR
MoT=N, BETIIHE Th -7 (p<0.01),
1 e D[] Jt L AR OO 22 1 22 BT I s o T
(ANCOVA, p = 0.593), BIRICIZAEZENR &
72 (ANCOVA, p < 0.001), FEFEN T 7%
23> 72 1G9 & KY13-3-17 (Fig. 24 @) bHE4E
W S RHET 2 LB I = B Th D AREMEN
B, IS 2 AT —FE I DT
—ZZMAZTHRBRDOFERD™ G ONZ, T2
DB AR % U T, Seyllarides sp-B D CW/TW
EIXEIT LD BARICKENT LEARE
ATz, £ 72 Scyllarides sp-C (F#&3H1) O CW/TW
EIE2 72 D/ E W2 (Fig. 24 %), X0 #EW
AT — T Seyllarides sp-BEZ I LV
INSVVEZ RTAREEIE S B, i EOHE M
bEIxzbtn7uy—<ihiEs ShHER
O CW/TWEE BT Lize 2 A, ~"T A

TEREE ST RIS 4E (50.7 mm) @ CW/TW
fliZ 1.259 (Johnson 1977), =2 — W L K=7
TERE SN EEMYE (48 mm) D CW/TW
fEix 1.172 (Michel 1968) T -7z, HiHIX
Scyllarides sp-B 1Z1EL T CW/TW {73 FLHZHI K
ZUMEZ R L (Fig.24 A), #&EITEI=E L
[FERIC B/ N S VWM A 7~ (Fig. 24 A). &
D Z Lt Johnson (1977) NIt & LT
WMELEANATALHADO 7 40y —< AR
Scyllarides sp-B Tod V| THERARFFED S DT
EIZETHDH I EEIFTDH, A%IBIC
Fre DYk, REICERE SN TR O T &
A METH A 9,

by
JEREFETIEHEE 2 O FEICN T TEI
v, Ao T eI (S haanii) |
F U CHERRMNELEID S, astori D 3 FHN3ART
b EENTWD (Holthuis 1991; Webber and
Booth 2007), L2 L7RH3 6, A lElH 758 H
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Fig. 22. Whole body (A), anterior part of Fig. 23. Whole body (A), anterior part of
cephalic shield (B), and posterior part of cephalic shield (B), and posterior part of
thorax (C) of a stage IX phyllosoma sample thorax (C) of a stage IX phyllosoma sample
1G9 (Scyllarides sp.). BL=25.3 mm. Scale SY13-3-17 (Scyllarides sp.). BL=23.6 mm.
bar=5 mm (A) and 3 mm (B and C). Scale bar=4 mm (A, B and C).
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Fig. 24. Ratio of cephalic shield width/thorax width (CW/TW) plotted against body length (BL)
of phyllosoma larvae of Scyllarides. Open circles (Scyllarides squammosus), closed circles
(Scyllarides sp-B), closed star (Scyllarides sp-C), and circled pluses (unidentified Scyllarides
phyllosoma larvae). Phyllosoma larvae of “Scyllarides squammosus” from Hawaii (Johnson
1977) and New Caledonia (Michel 1968) are shown by closed and open triangles, respectively.

L 7= Scyllarides sp-B K (¥ Scyllarides sp-C D
ERFNE, Bz, avkeIixzvlid—%
Lo le, BUEREicn T srEI=t R
14D 5 5 7 FET 16S rDNA Fl4l L | 6 FET
COI FlF 23 B gk S 4L TV 2V (Table 1), £ D
25 S astori & S. roggeveeni (W3 AL 144 72
L) BHEBRHEZ 04 % 2% (Holthuis 1991,
Webber and Booth 2007) . Scyllarides sp-B 73
NHEDESL LN TH LD PREMEILIERENICE 2
THAKVY, E 72, Johnson (1970) & Johnson and
Knight (1975) 12X 27 1 vy —~h4E (%M
~HHEH) AN S astori THD ETIHIR, £D
AEDE 5 MEESE M %5 AL E LT
V. &I=xv, Scyllarides sp-B. Scyllarides sp-
C WTFND7 4uy—~<ihAdL BRI
%o AR L= X 9127 4 v v —~ShEDE
RGP IIIER TSI TELL LY RGN
TWb &35 & Scyllarides sp-B 13~V A 7
BRI o3A L WD ARFLHED 7 o 1 Y —
VHETIIRNWIES S D OV, BUET
— A R—RCHFHFEINLTDLEIZED
DNA FEH34 T EL AL AR -E & SN AL
BAIZESSLDOTHY, "IAALOER

TEEEIN TV DHEITEEMIC/E L7z dfifE
HDHWIRIFETH 5 AleEME S & 5, Scyllarides
sp-C (MT30-Z1) % DNA [E#H A 721 o R
W29 % S. tridacnophaga D FJREME S & 5 73,
ZOERIZONTHHR TIIRORFEN TE
720N, Scyllarides sp-C & FEffE & 2 WIIARFD
WD T 4 1Y —~HhETH D ARENEDNS X
b b,

RV =X TEREDPRINRTHBITE B
ZEERHEBME LTSI, B TERE ST
T TR, b2, EIxZED7 11
V= AR LB E S, AR
Scyllarides sp-B & Scyllarides sp-C & 0,
CW/TW EZRWTEETEITERY 1 1
V=W EEENT DD DR ARt 2
WZIEEL o7z, 7272 L. Johnson (1970)
K OF Johnson and Knight (1975) 73 BUEB A1
DAV T FIN=T BN HE L2 S, astori &
U Robertson (1969) M WEERARVEIFED T Z 7
N REARH N ST LW D S aequinoctialis
FEIZERTIEARAKY VI ZEREDT 4 1
V=< AETH D ARt fEfM T & o, Fx
DFEFMBIELVOTHONITEIZERELE Y Y
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