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Distribution and Identification of Phyllosoma Larvae
in the Tsushima Current Region

Nariaki INout', Hideo SEkiGucH™ and Toru NAGASAWA>

Distribution and abundance of phyllosoma larvae were examined, based on samples collected in waters along the west
coast of Kyushu, southern Japan, to the Japan Sea coast of Honshu, central Japan, during October to November 1986,
Phyllosoma larvae belonging to three genera (Scyllaridae-Scyllarus, Palinuridae-Linuparus and Panulirus) and seven
species were identified, of which larvae of Scvilarus bicuspidatus dominated among the larvae. Two species of the Pan-
ulirus were identified: Of those specimens, three specimens in middle stages were identified with Panulirus sp. while
one in middle stage was with 2 versicolor- Any phyllosoma stage of S. bicuspidatus was collected, specimens in early
stages being mainly found in waters around Goto Islands while ones in late stages being in waters along the west coast
of Kyusyu and also along Shimane Prefecture (in the western part of the Japan Sea coast of Honsyu, central Japan). The
present study suggests that phyllosoma larvae of S. bicuspidatus would mainly hatch in waters around Goto Islands to

be retained through phyllosoma larvae in coastal waters east
that dense populations of Panulirus Japonicus have been fo
phyllosoma larva of P japonicus was not collected in the pr

process of P japonicus in waters around Goto Islands.
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and south of the Tsushima Current. It has been known well
und in waters around Goto Islands. It is interested that any
esent study. This is discussed as related to larval recruitment

yllosoma larvae, recruitment process, Tsushima Current
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Figure 1. Map of the study area and location of sampling stations. Open and solid circles: stations with sampling by
80 RN net and both 80 RN and 130 RN nets, respectively; dotted lines: isopleths of 200 m depth.

HEBLUHE

BRI 2 EOREM A - T, 19865F 10 13H ~11
A20HOBIC, TRk & B RN E G H Y it
EIR O KEER 5 & ONF OFMEIBRICERE Sz 67, BE
IR B8 B HE A & LIV rh o -KEEM &5 & O 2 D Fhgsk 12 3
XN 44EBTHFDONE (Fig 1), SHFEEEHTRERIS
Bz <, 80RN 3 v I (EFE80cm, ME32m, KB
HA&10345mm) & W TRET7Sm (FOWTEE TIRIEER
b)) »5EREE TOMEFREIZLBIRENMTHOh, &
7=, WEWEERO 10E S K OH S HIELERO 19 E T,
8ORN F v k& HbHET, 130RNF v b (% 130cm, il
B4s5m, HEETHEV0.691mm) ZHWT, 50mE”S
EHE COMERE AT Fig ). T3V ViRl
A ET10% kL= YilERKICEDEEL, EAOEER
MEETIT -7, SFEERTIE, FREBLUEE (10,
20, 30, 50, 75, 100m) OKBOBM 4 FmEFAK & XBT £ /-
IECTDIZ & » TIT - 7.

KFHEIZ L L L AN A4 AHATOSHEEA B E L
T, RET HAMER KRR > TEES N, A0
A A HHEAFO AR AROIZKRE20~-50mIZH BT &0 5
(Murata, 1990), KIE75m» 5 REHE TOEEETH-> T
5, 749V —<HEOamPOIEERIEERBNIEID, &
HHZ AR 100mBLEIZ S B bl TV 3 O T (Rimmer
and Phillips, 1979; Phillips er a/.,1981), KWFETIL, 74 @
V= S OFEEEFITRDE X T E 2 d Lk
WV, L T a2 EOBHERA Y s,

8ORN F v b & 130RNF v M OFFEH R —fE L T,
BROBNZ DO TIIRHIBE & A G o7z,

BT 4oy —<HEOR, B XUHEOREICE,
Sekiguchi (1986b) DEEF & V2, f Lz FhaoxT e
(Linuparus) W& 7 4 © ' — < 24 O & O [6 52 13 Johnson
97N IZEDWThE &N, A BT (Panulirus) BT 4 O
V7 DU (stage) 12 Braine er al. (1971) IZK:D %, k&
A& 3T (Sevllarus) BT 4 0 — v SO B Phillips
and McWilliam (1986) % & USHIEHE A (1985) I HED W\ Tk
L, MHB LU T 4 o -2 SR DREIZRD &
SIZLTIT-7. EFRYNICT oy —<d% 2 HichiT,
KIZBE T 4 v —wEORIERIC, —HOYE—FH
74 —vHhEOBEERE T « 0 -~ EDOER L
iUz, 74 a v — v EDOEREIZIEF OS2 6 B
figmEmE ce L, THREAEHEEHCCLImmOEET
i L7z,

B R

KPETHRE ST 4 0 —<SEIX 174K TDH 0 |
BRI E R0 el ik, WEICEREZNED
FIBMAEKTS 57, RESHhAET 10V —vH4E, ¢
A& 3LV (Sevllarus) BO T X3 A X I T K (S bicuspi-
datus), & X+t I T (S cultrifer), FHAUEAELILE (S
kitanoviriosus), S. martensii (% 7%& L), /NI T Y (Linu-
parus) BO/NT LY (L torigonus), 4 I Y (Panulirus) &
DT R LY (P versicolor) ETELDRENTE kh 7=
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ABIERIC B2 7 4 0 — <k nsd & FE

Panulirus sp, O2F3IBIHTH -7, BEXh=7 41
S =HEDENTIE, I T EEDNEN 166k E £
X, TDI3BTANLAVILEDT 4 0 — 5k R
150 {4 & %2 < HBLL 7= (Table 1).

=7, AXZEROT 4 o - IEIEb T8 {Eik L
MREEINT, 2035, A LIEDT 10y —<wHhED
AIREESDE 2 5D Panulirus sp. 13, RENEILTEH»
52fffkA, MK, S 1{AKSREZNZDATSH -
7z (Fig. 2). 72, A X RO 7 4 0y —=5%id, 3t
BERRO T MBI & 72 2 BRI, JBEUE s S ONEisEw
W & BHRE SN A d -7 (Fig. 2). BT, fExh
72T 42 =2 ERRRIZDOWTRAR S,

Table 1. Species list of phyllosoma larvae collected in the pre-

sent study
#l [ £ [EL 31
Scyllaridae Scyllarus bicuspidatus 150
Scyllarus cultrifer 1
Scyllarus kitanoviriosus 11
Scyllarus martensii 4
Palinuridae Linuparus trigonus 4
Panulirus sp. 3
Panulirus versicolor 1

EITEROT7 s OV —<4E

a. 7%/\k X+t ITE (Scyllarus bicuspidatus)

B SR THBEIMETOT 4 u Y —wHhpn
FE S, FREMEEZI50HETHE 72, B1H»5E
SHID 7 4wy == EEhEh, 3k, 118Kk, 15
fEfA, 23k, 3T, 38k, 15(fk, 7{HKk ERE
Nz (Fig. 3). F£72, KHETH 2 I LIRS, 51
NTHBH, ERNPFEEL TS -0HAEHMT 52 L
WHETH 5727 4 0 —<HERTEETH 72, F1H
PEEIMOT vy —vhEDEREBEEZhE R,
1.1~1.2mm, 1.4~1.7mm, 2.1~2.4mm, 2.8~3.5mm, 3.6~4.9
mm, 5.1~7.3mm, 8.2~103mm, 12.5~143mm T&H ) , &H
OEREHIZER TS Z & idhh -7z,

Sekiguchi (1986b) DMEEFERIZ LIS, TERB & A
W Seyllarus sp, akBEE NS, LarL, 783 43
TINS5 877 4 9 — w4 & FE Ui
SIE (ZEEAERSMN LY 5 —, BEK, FE), Sol-
larus sp. ald 7 2N X EIZVCDHETH B, HERE
2 5 AEF (1966) 43 Scyllarus sp. Form AL LT, 4 ¥ F¥E
%* 5 Phillips er al. (1981) #3 Seyllarus sp. b& LT, AED
T4 u—wHEELBL TS,

TANEALIZEDT 4 0V —2YED GRS HO
HWEBSEE % Fig. 41287, 784 AvITEDT 40
V=i SIS INTEE S & BAREIZ A T ORISR
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Figuer 2. Distribution and abundance of phyllosoma larvae of Panulirus sp., P versicolor and Linuparus trigonus.
Solid circles: sampling stations; numericals with solid triangles and squares: individual number of Panulirus sp.
and P versicolor, respectively; numericals with open circles: individual number of L. trigonus; dotted lines: iso-

pleths of 200 m depth.
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Figuer 3. Stage composition of phyllosoma larvae of Scyvllarus bicuspidatus.
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Figuer 4. Distribution and abundance of phyllosoma larvae of Scyllarus bicuspidatus as related with frequency dis-
tribution of developmental stages. Solid circles: sampling stations; numericals with solid squares: individual num-
ber of the larvae; dotted lines: isopleths of 200 m depth; numericals in vertical and horizontal lines of graphs: indi-
vidual number collected and development stage, respectively.

B L 7, —0F, o FibEbvkis 35 X 0SB a0 4
5 BHROREAMIZZHEE L s -7, YIET 40V —
wEE, LT, BT 4 oY -2k EES B
KETORFES R, 72, F2le®3fo 7 10—
VHERREIS L EEBORIAIRTE S IRE X h -
—77, P (B4E» L Eel]) BEOUOBRE (GE7HILES
W) 71wy —<idid, dBEES 5 BRIEO AR
UMD FEER R KIRIZ £ < HIER L 7=,

b. b X+ I TE (Scyllarus cultrifer)
EETmmOESHD 7 4 0 — < 1 kDL ER
Rt & iz W TR E &z (Fig 5. Z 113 Sekiguchi

(1986b) DMFERIC LML, THERM,I L 7 45 4 & 3
IVOHEEREXNS. L L, b2+ 3o
NEB/lT su - HEARBELAERCLWE (E8
EOKEER T v v 4 —, MHK, TMfE), BEZTIZT7 43
EAEITVEELTHREINTNE T 4 0~ it
Bl A IZTED T4 2 —vhETHS, 4V FED
5T ANEAEITIEDT 4 vV~ L LT Phillips
et al. (1981) 7%, B> F#» 5 Scyllarus sp. a & L T John-
son (1971) A%, ¥V T7FARKE» L7 4/ xEI L L
T Sekiguchi (1990) A%, AFED 7 4 v v — < HE AT L
TWwd, HEEB»GIEZ, 78X I LT
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Figuer 5. Distribution and abundance of phyllosoma larvae of Scyllarus cultrifer, S. kitanoviriosus and S, martensii.
Solid circles: sampling stations; numericals with solid triangles and open circles: individual number of S, cultrifer
and S. kitanoviriosus, respectively; numericals with open squares: individual number of S. martensii; dotted lines:

isopleths of 200 m depth.

Saisho (1964) # & U Sekiguchi (1986a) (&0, AfE7 4 o
V= ERRE IR TW 3,

c. ¥F2EX+3IIE (Scyllarus kitanoviriosus)
BSHO AR, B 2tk K UHE MWD 1{HkD
7 A T =7 HE RN B L CERB IR B THRE X

iz (Fig. 5). HSHI7 4 0V — < EDKEREIL41~ -
59mm, F6M T 4 0V - EDKEIZS S mm & 9.2 mm,

M7 40— HETIIEREIL 185 mm TH - 7=,
Yok - BUAT (1983) 13, BERIVEIL CHREE X h - AR %
W7 4oy —vkd =2 b2 CRIB L, LT
3. HASLHEA 513 Seyllarus sp. & LT Shojima (1963) 4%,
Scyllarus sp. C & UTHYEF (1966) A, HAWOELIL 5
FIEE A (1985) 23, KFED T 4 0/ — < hEAHE LT
W3, T 7T 5 Seyllarus sp. & L C Prasad and
Tampi (1959) 4%, B> F A & & Scyllarus sp. Ak LT
Johnson (1971) %%, A ¥ F ¥ % 5% Seyllarus sp. & L C
Phillips ef al. (1981) BAFED 7 4 0 — v St 4 E LT
W5,
d. Scyllarus martensii (F1& % L)
BOMID MR L ETHO1ERD 7 1 v —vShksn, B
I, FEEE, BRBOBRED LAWK 45 b
SIREE NI (Fig. 5). BT 1 vy —<vhEDKER,
TANT45mm, FTHT 4 0V —vPED KL 6.2 mm
Th o7z, HEEWEH &1 Seyllarides sp. & LT Shojima

(1963) &%, Scyllarus sp. D & L THEF (1966) A%, KFED
T4OV—vHEAREL TS, BT 7Y hilEs 5
S, martensii & UC Gurney (1936) 2%, 4 » FEEH» 5 i3 Scyl-
larus  sp. & U CTHBIAT (1966) 25, Bi s +» 5 1% S,
martensii & L "C Johnson (1971) 4%, KD 7 4 0/ — =%
EEREL TS, F—2 b7 ) 7ALEAKIS TRt X h 7
74\ —vHEE S LT, Phillips and McWilliam (1986)
BAEOE 1A, o588 (Ril]) cnr7 10y —=
WAL T 3B,

1TEIEROT7 OV —-v 44

a. I %I K (Panulirus versicolor)
ARR2ImmOFEH 7 4 0V — w4k LR A3 LN 5 757
MISB O THRE X 72 (Fig. 2). 4 ¥ F¥ 4 5 Prasad and
Tampi (1959) % & U Prasad er al. (1975) 4%, FAASEEH 6
Murano (1971) 4%, R 745 Johnson (1971) »%, KD
T4 —vhEERE LT3,

b. Panulirus sp.
NEOMEAd B & LIRSS 5, FhEhaftke |
@%@%6%74n7—7%$ﬁ%$éhwga,%WW
RAHIL8.0~100mmTh -7, Zho WIERER B & )
WL, A LZCBDT 4 0y —<HETh s & I1EHE
Thotz. HREBIZESET 24t CBORKIZT 75
AEIV, TUFILE, ZvFI, f 41, /34
TILE, YVA LI EDHETH S (Yoshimura ef al., 1999;
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Figuer 6. Horizontal distribution of water temperature at 75 m depth during October to November 1986. Solid cir-
cles: sampling stations; solid lines: isothermal lines at 75 m depth; dotted lines : isopleths of 200 m depth; areas
with vertical lines: water temperature less than 20°C in waters along western Kyushu; areas with horizontal lines:
water temperature higher than 20°C in waters along the Japan Sea coast of Honshu and north of Kyushu.

Sekiguchi, 1997). Sekiguchi (1986b)i= k#uiE, Mo BEi
ICEEA R o222 LB HF LT, AT 7 HA &
IV, OVFIVEVvFIEDT o uy—vHETIE L
W, AbIV, Foa4 bzl LI VOB T 4
oy =<, EEOEER X UERIE & WENED H &
DIEEFEATE S (Sekiguchi, 1986b). LA L, SHEHODH
W7 4oy —<3%E, EROEEL L UTERIE & g
D5 FEIHOWTRTH B EFRETS I LI TE
Lhote, LidoT, 22T Panulirus sp. & LT
Pz,

c. /NOAIY (Linuparus torigonus)

FAE () 7oy —<HED 2k, EsH () 74w
V= HED RS L OB (7)) 71 v —<whED
LR, MO T & UREIEEE B (T o AKisk A & %
XN (Fig 2). 47 1+ 0V —< o 2lEOKE
FEBIZ4ImmTHY, BsH7 4 2V —<44E135.6mm,
B EIZ8.5mm TH - /-,

KO T vy <A, B2 S iES S Johnson
(1971) PWEL T3, 72, W FiEr o xh-H
Ui oL S g2 E 17 oy -4k g, WH - [
(1974) HEEHH L T 5,

REEEROER

FUNAEE AR A & B AMGETEESIZ 2> TOKE 75m B O KR
i, 8~20°CHDOMTEILTH D, ARFIEOTERE, 5

BARE OIS @, - T, KiE20°C L EDBEKDIED
H LR BN (Fig 6). —F, WINEE» 5L 5t
AR KL, 22~19°CEDBITELL TE D, L&
BA & LM ROBEEIZIE, KE19°CE D &AM
A3 T 7= (Fig. 6).

z =
REBHROER

R SOWEMARD , OO KREH, & H AR
IZA B BIBRORIIC DN TIE, ZAIESiRIEiTeE, &
DVEMEDOEICED ThE ZO0NEE M T 5 MR
BB ELC R T30 ENHD (1A, 1974, 1991).
Lanl, WEhiZ LA, TSRS 203 FO—E2 H A
WA ARSI - CHIRMEIC E TRELTNWB T L FHET
&0, KPEEAT DN LEVE B X UTEIE B RIS
B EBHROBMETIZHEEWAE, IOZEEEETH
3, AESSOEH 6 BIREOREHICH, - TR LN
7=, K 20°C L EDMEKDER O Uik, 5t EBEFHRAKD
FHEAERLTWEEELLNS (Fig 6). —F, WHERR
DU & 7= 2 IUNPEF ORBE IR, BlolglT
IZRES IEENE D DR E N T D, PEKREIETL
BEHIARRIZHE» > T ZAEFNTBEEEILN TS
(e, 1989; LLFE - i, 1989; EEIEA, 1990). ZDZ
EMBHML T, REMEREEED UINTEREOWEHRIZR
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FIEIEREC BT 2 7 ¢ 0 — v ko5 kR

5N 19°CHED ML, JLINTE A O iR A RO B A
WADB|ZALERL TS EELBNS (Fig 6). 7=,
KFATMBROEE L LOKRBOKESMIE, FlokE
75 mBOATRS A & FROER AT L Tz,

TANEAEIIEDT « OV -7 HEORH

KO BWERIZINIRT 27 4 0/ — v @EEEEE, K
FEOMRBRLII R L > Ta, 72& 213, TErls TIEE
JEZRB U TiIThh=#{E T (BifrEs, 1983), 74
NeAEITV (EFFeAEITV) LFavb b3
ITED2MD T 4 g/ —wHENE RE XN, B

DEFBTI4~11 HizfFbh=gE i (FIEIES, 1985),

FAVUEAXMIZVEDT 4 O —HERBELEL TS,
7o, EINMEERER U BT A~ 10 HIZiTb -3
Tid (Sekiguchi, 1986a), 7 #/3k A+ I Tt (EFiFe
AEITE) DT 40 —vHEREFEINTIS,
=77, LN RE S & O H AR O X BIRFS CIThbhu A
FETIE, 74 AITEDT O —FHENEL
BFEXN, kAL ITERFI L A LILVEDT 4O
V—vHHEIREEAETRES WA o, RELNS, K
HARBTO L A+ I T EBRFEDORAD S HIZBET 55 R
BHEDIZEZLOOT, BiBEO 7 4+ 0 -0
HIEOMEERED IR EHBORN T CERTEILE, B
BHEIC BT L,

Fig. 4 1SR ¢ & 7E RO REMRARE & SO @K KON
HA b K UBBEISROMELS 5 PT-duE, LESEEY
KIBFTHEENAT7 I AL ITEDT s uy—<ihE
i, REIZE S B2 FHEANE - SEET - T 5 L
Bahs, Ueoid, LEMEEEESE oL LTIk
HIAND, D F OBk & BIRE OB REKIRFEND
ik - FHECTH D, &SV EDIF, LEVEEIAKEA d
D& UTEAND, D& D NI /iR A~ O i
®ETH B,

KPEEBE TIHE X724 E A I EDT 1 2
V=D SR L T (Fig. 4), 28D DRRNTE S,
O L2, [REARESTHRESREZT7 1 0y -4,
AN ORI E BT 2 AT S A S h
2] EOSRIRTH D, 50D, [RFEEES T
EExh/z7 vy —<dEik, ozt B4 58k
T 5 AE AN & N7 ISR B IR A% - e h-]
EWVWHFIRTH B, EITVERICIBWNT, = A MEET
fil# L 7= Robertson (1968) 35 & UfIto  and Lucas (1990) 1= &
UL, Kilh20°C~25°C DFE FIZ81T 3 S americanus & 8.
demaniDF1~3HOBZEE, WL 2 I24~5HOEX T
btz FBOT 2N NALIZVEOYHT 4 0y —<5)
AL FERO R X DGERB A & DL iul, AFE CHE
ENFIH T vy =TI L B 4~5 H IO YE
THy, F2MELEIHT 4 0y — <7 - F it
H5~8H LM L%~ 3 HARB L ZMETH B LHET

25, ZOZLrHHITIUE, 725 A I DY)
M7 qwv =<k, LIZHIM7 40y —vHEDS
M OCHPLBIBRIIZS 5 Z &3 (Fig. 4), 2h 50
W7 ¢ v =< E b 5 VI EERE L CE
DREMMEE A & A EIFRPUZ IR - S h7=0 Tk
<, KRR TEAE ENZ L ETRERT 3.

X BRI G AGE 70 5 B FIEILER 12 201 T AR
T, 7HNEAEITEDT 4 0y =W ERERE XN T
WRWI & (Fig. 4), REERNTEEh=AKED 7 4
0 =L, TOTEANERE - IR TwsnT &
FRET S, ZOZ&IE, e IE, WNEBEROTELES
BELTwa, bbb, UMNEMORE KR IE RS
B2 AL L L TR D, Z OBEROTFEL LN TR %
THERZT 40y —<HED, MW EEEEAE 5
FHEACERZ 2 1 TORIEA DL - FHAE T T3 L&
Ahehs,

HES SRR & 5 BN & 52 BIRIEORE
AIFIZFPIIZORT, 78k AITEDT 10—
CIEDFEBARWA TG, PHlT s uy—=%)
EREEHEL, PH2LEE T 4 0y — < ihE S
W2 T3 (Fig. 4. ZhuE, sTEEERIC & 5 AN H A%
fi~D% - SEOFRTHB EELIONSE, —FF, LB
BRI & R AR AN S IO T T vy —=
PHEDFREREISHTLEMA LAV, #1741 o
V= ERLEEEL, PP LB T 4 oV — YR
FEHRIZIEZ T % (Fig. 4). 2D 7 4 vy —<HEDM
W OPECE 2SRRI, WNTE R O X BRI & 2 OFU,
b B NI E DIRE RO ik & OWEAKIHOD TFEE A
BlE5LTWaThsdH. ABIESHTOREKETIE, B
IR BER OGS ZET) & BRE O EESOkmIZE B LR
AR X Tl D, AV OREBIER & R
DI S RO GFEESRE T3 (Ei, 1989;
TR - SHiHb, 1989; BEIEA, 1990)

P EDR#E? 5B Or0ifiamATES, Thbb,
() AFEETHEIN/-T AN ALITIEDT 4 T —
THHEDOREE, S Ik, LEHB LI A A
ENZBDTHD, ) ZThbD 7 4 0 —HEENE
BEROHM S U < IEmElo LN PG 2 & A0 B Al 0
AR X, RBIRHR A Z 2 TEOMAE VO i
Ik PG A A 5 oL S AL ERRR FAHED A O ARk -
S E R,

A EIEROT7 OV - HEORTE
L DAESBFREENT 2L AL I T DA LR

D, A EZEBDT7 4 ay —vHEESHEKE NS T
KAEINICTELR D (Fig 2). TOI 54 LT ED
T4 ) =2 DTS B B Panulirus sp. 13T 23
HkTh 7. WEKRIZEALIZCED T4y —7
HENREBL, AL EBOT 4 a0y —eHERSEBEN
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5 &5 ARIUE, OKKTERENA TS, A=+ 35
U7 EAKRTOHREEIZ LT (Rimmer and Phllllps
1979; Phillips et al., 1981), 74 b A ¥ I TV (FEEFEIL
AEITE) BT 40— 7%ii£k@ﬁﬁ<1§<&
WL, 4 v YIED Panulivus cygnus® 7 4 1) — 7 314k
WA VRIBRIZE THMH L TV 5B, SEMNMEEL BRI B0
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