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Morphological development of larvae of longtail tuna
Yasuo NisHIKAWA* and Shoji UEYANAGI**

Abstract

Morphological development of 15 larvae (3.75 mm-5.76 mm in standard length) of longtail
tuna, Thunnus tonggol (BLEEKER) collected from the western coastal waters of Australia and from
the Bay of Thailand is described. Larvae of present species are characterized by having the
following diagnostic characters and distinguished from all of other tunas and their related species
larvae; 1) melanophores present on forebrain area, 2) one to three melanophores occur along
ventral margin of tail, 3) melanophores on the 1st dorsal fin first appear at about 5mm SL, 4)
lack of melanophores at the tip of lower jaw. Among larvae of Thunnini, Katsuwonus pelamis
resemble present species in appearance, but the presence of lower jaw pigments and lack of the 1st
dorsal fin pigments at least until 7mm SL clearly separate K .pelamis from T .tonggol. As
compared with larvae of similar size of other large tuna species, morphological development such
as the formation of the 1st dorsal fin etc.in the larvae of T .tonggol is more advanced. Larvae of
longtail tuna were collected only in nearshore waters. It is assumed that the main spawning season
of this species is from January to April in the Bay of Thailand and the early summer in the western
coastal waters of Australia. A key to the larvae of Indo-Pacific species of genus Thunnus is

presented.
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ELFFEELEREPEL T3 (YESAKI, 1987), 1987 2B 1) 2 KFEO MR OB R 65,600 M, 12
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EL T3 (FAO,1987), —7, RETHBRESRBCIBO TIAENE L Fo THREINTFIEH S0
(h$,1969), HERISAMOIRIC L - 2 - OELERRTREI N Z L i3d v, BEELEETH S <
7 0 & (Thunnus) BEIZREDOMRER L L, AEAE TREEYa v /2K s7u~xru T.
thynnus, 3 7 3~27 0 T .maccoyii, *NF T .obesus, ¥/~% T .albacares, Y > F# T .alalunga,
y4xA43v=ra T . atlanticus O 6 EOLEADTZREIZHE S 92 ST w5 (MATSUMOTO, 1958,
1962 ; FES1E A, 1966 ; EA, 1969 ; MAR JUAREZ, 1972 ; MATSUMOTO ef al., 1972), & DFE
OBEEERIFREBMTRAZIN TV S, LiL, 2¥FHTOLHHIIONTIE, »>T, BELETE
EINERICESOTEE, 08X N7-3RE (MATSUMOTO, 1962) 135 % 43, FERBRICOVTIRE
A LE L X (MATSUMOTO ef al.,1972 ; COLLETTE et al., 1983), {FRIZKRMERD Z THESN T
Wiz, BT, YA BATHRESNZZ2HDFA BEKICOWT, FEPECEOARKROERE,
RERSE & SR KBICBE T 2 AARBIAI RICE D &, o6 DBEREF v FAOFALRAE, LEI N
(CHAYAKUL and CHAMCHANG,1988),

KRIPETIE, KEFHEMC L 2FEMBICBEVT, F—2 b3 ) TIAESBEKRS L U5 4 BN
THEX N, BEO~ 7 oEOAnOEEE b B2 2 £ < A2HF/ 16 EFEE T, BROFEZ LER
NEToBERaVFIAFALAE SN, N6 DFADEREECHASHRIICI DOV TELRT 2
LT, AVFHEEDTA Y —KFREZCHAHEES TOFAHORANEEEERL 72,

AL D, X EREL Tl Zu i MEEMZAGRRS & NEIEE S 2 ERBIRERIC
B BIELHTE, £2, ERAORE RN SNIKETRAEMBENL & TICHFHELOFEMEED
FHR, ZhoOFEMECERLEEERONEIZ YT 57 YIFRFMZEREREREO TR ICBHHEL H
3,

BB L UHE

BN AEAR I EEEE (LT, AE L) 3.75 mm~5.76 mmOBEAF& 15 @k Th 3, 15 fEE
DFEAR T 12 BRI, YR AT IR KETREMEREA (1,362 ~ ) 2RV TEEA ¥ FEIZBL
T 1989 FICER LTz 3 I v/ adhBDOSHHABEDORICA —A b T ) 7TREREKSE CHRE S M
O 3EEIZFAE U L AKEFREMBEL (2,644 b ) O 1970 EOFREOIRIC Y A BN THES Wiz (&
1), EFERTHTHEL, BELOBARRAEERE G0mbi%) O " BRRRE (HH2 /v
b T 20 A4FE), BEREALIZIAHESR v NI X A REOKFERE (HE2 /v T L0 4M) Th2 CKEFH
2R 1972), %8, BENTEEREFR AL L COE 2m, K 6.5m, HEIHLOHEE 0.5 mmo
By, ERERXALL TR T3y b (OF70cm, flE4m, $E 0.5mm) ZHWV, Bl
FEFIIAKTFRE, BERHIOME,»OREAE TOERIRETH 2,

Table 1. Capture data for the larvae of T .tonggol

Towing Number of Size range Surface Depth of

) " o
el Lime Eosition layers specimens (SL mm) temp.('C)  water (m) CRES
30 Oct. 1970 02: 40 1000N  101°30.5E  Surface 3 4.40-5.05 28.0 63 Kaiyo Maru
30 Nov. 1989 20:50-21: 14 1659.6°S 12101.8E 12 8 3.75-5.76 27.9 116  Shoyo Maru
Subsurface 4

*layer shallower than 50m
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AR ETLU0% 7 + 0= ) VRICEE L7, IREICE W GERIFEOR 10% 5/ — 1V iRICE
LEZRE LT,

FRONEFFEDELE, 5B L UHFO I TIREREMS T C1To7, 72, BRSO
BEEMBCABLEERER YA 7 A —F — 2T 0.01 mmEAL F THE Lz FAOEEIZIZWIild
M 5 BEMEREEEEE 2 F Ve,

B, 1987 L 1989 FED 2 F 2 7 7/ u A S MRAEOBICALHEEADRHEAKRK LR LA —Z b5
D 7AbBEAKE TERE Lz A Y+ OBRBFA 242 Bk E AT, SR LERET b ITo 72,

f& S

1. BFRaOFERE

MR « 8 L 2 A RO 2K 112, BEERENRFLEAROESHOABREER212Z
NZIRLT, FAOHEZOLEKIIF L U THEERICE DL TITo 7248, HEL 22 - EED
By e b L 7,

AF 3.75 mm~5.76 mmO{FFUIFTEES, R, OFE»KEL, BEIZAMD 20, ARAIRT %, B
RRAK3.75mm (KMla) T, BERONAO%EEDZ (F2), BRREINT2BEBEOEEREE 3
75~5.76 mmDEHF A T 40~48%FTETH 2 (K 2), Wik 5HEE (nape) W0 TOEIBD LY
BASFELICTRETER L T3, YORTERIZRREEL TAE-> Twa, OBz kEL, FEHD
B AR 3.75~5. 76 mmO BT AL E L TIROFRATIEH 5, BFLFE—-FLE L TR D 5R, &
£ 3.75~5.25 mm TR K E 2B TH %55, FES.2mmTIEHREBBENTHEL2ELIHRD 2,
MEEE AR 3.75mm (K 1a) TERIC XK FHELTHBY, FHICTAR, THIC6ARDONS, MED
BRI DN THEM L, EATORAKEERETHE2EES.76mm (M 1le) TZ EEIZ 134, THIZ
LAFEBRL TW3, ARETONEEMECHR-> TERAFNETND YD, AR 3 mmEEETRAKIC
1k, M 3B, 2L THE S mmEBFICIEAIMFIcZzNZN 3HE, 5~6nd s, AiEEE
GO TEATICH 2 1 BIIMOBL D $ETREV, kK 3.75mm (K 1a) TREROEHIT L
FNEHLESTE Y, HEFHOBRTACTEH#HELRERLFED TwE, kK 4.86mm (K 1b) T,
BFROLANOEMIZE 5 1A, FE5.76mm (K le) THEFIISET T2 & L LI TEMBEOEED
BERR & 2 B, IR EBREIAR 4.86 mmIU EOEFETRD 512 (K 1b-e), HREBERLZD LEHRIZFE
WTHER v, RS, HEETRREENIC 1/NENRE T 5, BESE=ABREEL, MR
HE 3. 75 mmTIAEEDHI 50%D & & HICIET 2., A& 3.75~5.76 mm TRARE T 2Wiks &
ALFIRI% & COEBED FE3RIE 50~56 %R TH D (£ 2), ILFIIAPRIBOPDREBEHICIET 2,

HE 3.5 mmTRIEEOTRIIEEICKFEETH2 (K 1la), FHEL BREIEBIFAETEREL T
BY, ZOREBIELAFORERAERE (K 1le) TEMTEZBO TFABEDOE EBETEL B> T2 iEH
BES RV, ERPOR/IMER (K 1a) TIEEEIZERZSEL Ty, BEEDSEIZEE 4.86 mm (]
1b) TEHFREL/NELEEL L THIO TR DOND, FES.32mm (K 1d) TiZ 1L 2 L4
&, &K 5.76 mmTi3 1 RS MEHLH R 52, FEBIIAR 3.75 mmTIER7ZHMEL Thukn, Mic
BRL T wds, FEHMIIAER 4.3mmT2ABMEL TED, BRICON T D% 4 mmE%¥E T4
K, 5mmBEBRETSE, ZLT5mmEEFETIIT~8ENSELTWD, 52 &4 L BEDRER L
A 4.86 mm (K 1b) THEEH & L THIEL T3, WL b, HEEENTDO SN DAHT, KL
DI REE TEEBIHETE 2V, MEBEIBEAE 2 LEBREEL, £E 3.75 mm T3 FESRIEE
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Table 2. Measurements for the larvae of T'. fonggol, which were good condition of the fixation.
Numerals in parentheses indicate the percentage to the standard length. SL:standard
length ; HL :head length ; Sn.L. : snout length ; ED : eye diameter ; HH : height of head ;
HC : height of caudal peduncle ; HD : height of dorsal spine ; SA : distance from snout to
anterior margin of anus ; AC: distance from anterior margin of anus to posterior tip of
notochord or hypural bone.

Measurements(mm)
SL HL Sn. L ED HH HC HD SA AC
3. 75 1.48(39.5) 0.50 0.50 1.00 0.19 = 1.86(49.6) 1.89
4.40 1.91(43.4) 0.59 0.59 1.85 0.20 0.30 2.28(51.8) 2:12
4.86 2.10(43.2) 0.60 0.69 1.60 0.24 — 2.51(51.7) 2.35
4.89 2.07(42.3) 0.65 — 1.71 0.29 0.33 2.55(52.2) 2.34
5.05 2.10(41.6) 0.75 0.62 — 0.25 0.58 2.85(56.4) 2.20
5.25 2.26(43.1) 0.77 0.75 1.75 0.40 0.50 2.65(50.5) 2.60
5.25 2.50(47.6) 0.76 0.76 1.81 0.36 0.71 2.90(55.2) 2435
5.31 2.50(47.1) 0.84 0.76 1.84 0.40 — 2.91(54.8) 2.40
5.32 2.36(44.4) 0.76 — 1.75 0.36 0.74 2.75(51.7) 2.57
5.76 2.75(47.7) 0.87 0.80 2.05 0.46 0.75 3.01(52.3) 2.75

— not measured

72E L Tk, Mg RS MR 4 mmEe OBFICEN, O LT 6 THicH > TSRO
DHEITT 2o AR S mmEE¥ITIIMIEEC 2 BRI KA SN S, ERETERIARS.25mm (M1c)
THREWCSA, BAW IARMEL TH D, ERER (B, 9+8) OMLIIAKRKE5.32mmTRH 51
% (K1d), & 3.75~5.76 mmOIEA TIZAFEHIE 39~40ETH 2,

2. B % R ¥ K

&£ 3.75 mm~5.76 mm& OB IUFADEEC B T 2 AR BRIT SEICKIETH 2, FAOERIC
HIRT 2 BERMEIZ, BERTIHIRERE, P OEERTE, SEL, EARCED SN 5, HEEIRE
HOBERRITEATERE2ET 5, 72, WEICHKERT 2 REFRIL IO L BHMOBFRD
RIHERD 2 7 FRICERD &2, —F, FHOBERIEEROR-SH, BHMOBEGH: & CREE (5
FZDOO PRI COAREBEL T3, BREGOEAERIEREE2EL, PR TH 2, 4K 5mmbl
LTRE1IEEOBEICEARENFER T2 (R3), Ihs0REHRKE, TFEHROSMLICIONTES
DEBEDEEBRA L AR L2 L L bICBRVEE L2 5, 72, B, BEESOERGRIKE
WONTEFREIERL, BFED X DBRE L2 5, THOLRTICIE, SREFAZE L 724K 3.75~5.76 mm
DIFfATREAEREIED shk» -7 (F3), FEARTICB Y 2 ZERRAFOERRCIEFER
BHONEH, ERES.ImmBE,LSLTEETLILDOLEDNS (£3), B4 RLELI L, BH
CRELCHETIEAERORIEFRC L > TEENLASND, EATRENRC 1~ 3HOBROR
IR 2, FAELAEART, BHC IEEERELHET 203240 46%, 1L 2HHRT 55
EMENEN 2T % TH oz, £z, BECITEARENLERL 20WHE (40%) & 1EERT 256
(60%) iR ez (F4) 28, 2EUERBAREIHIET 2HIERAD shkdr o7,
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Fig. 1. Development of larvae of Thunnus tonggol. a:3.75mm NL;b:4.86 mm SL;c:5.25mm SL;
d:5.32mm SL; e:5.76 mm SL.
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Table 3. Presence of melanophores on forebrain, upper jaw, lower jaw, and 1st dorsal fin
in the larvae of T .tonggol. One specimen which is cut in two parts of body not
included in this table. This specimen could not take an accurate measurement of

size.
Presence of melanophore
SL (mm)
Forebrain Upper jaw Lower jaw 1st dorsal fin
375 Present Present Absent Absent
4.30 Present Absent Absent Absent
4.40 Present Absent Absent Absent
4.51 Present Absent Absent Absent
4.86 Present Present Absent Absent
4.89 Present Absent Absent Absent
5.00 Present Absent Absent Present
5:02 Present Absent Absent Present
5.05 Present Absent Absent Present
5.25 Present Present Absent Present
5.25 Present Present Absent Present
5731 Present Present Absent Present
5.32 Present Present Absent Present
5.76 Present Present Absent Present
Table. 4. Frequency of number of melanophores on ventral edge of tail and on caudal fin
in the larvae of T .tonggol. Numerals in parentheses indicate the percentage of
occurrence.
Size range Ventral edge of tail Caudal fin
(SL mm) 1 pigment 2 pigments 3 pigments No pigment 1 pigment
- 4 4 T 6 9
BP0 76 @7) @7 (46) (40) (60)

DEDFERD S, & 3.75~5. 76 mmOBIFRADBORREROBHM2ENT 2 L, ORGOERES
{AE 3.75 mm» S FINERICRIRT 2, QEMIESZIC 1 ~ 3 HAEOERIHET 2, @ FHAEEIZIZE
E5.76 mmU T CREAZMIFRBEL 2, OFES5mmTE | g BaERNFERT 5, Zo0
5hb,

3. BORES L UMfEE D&

A THEL - 72 AR, O K X WHEROFE, fiMEEROBIRMK, ZAR2ET 2 BEHO
Ak, HERADBOEMEENKRFIEETH 2 2 L, HEIBLKWWBETHS 2 L, BLULENZEZH
Wi &~ 7 o fE Thunnini (Thunnus, Katsuwonus, Euthynnus, Awuxis) BT 2D ¥ h
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3, 7, BOREERCET 2MEO~@ORE %2, ~/ nEAEOBRAEOMRBLHE T2 &, &
MEOFAERIZASE (Euthynnus) £13Q, @, @DOE#, » VA (Katsuwonus pelamis) £13Q,
QoM EHAET L, VUIHIYVARE (Awds) FATROOREER/ LWL, MAT, AVER
STV VI HY A BFAIRBEES (isthmus) 8 & CHLFIERTOMEANIC BERBEAHRT 2 Z & (MAT-
SUMOTO, 1959 ; NISHIKAWA, 1988) %MD fIC B \» TADEAER L IZEBICHRET 2, & V4 DFAIL,
®, ®OEHICOWT, TEERTOBORBHIERN 3 mme B » S5 BT 27, 1 E#E~0G
FH D E 2 DO RAEER 7-8 mm LBV (KER, 1955 M, 1964 ; AFF9E) 2 L 28, FEERLAEEL
T3,

P EDER»S, AMEKZ~ 0B (Thunnus) CET2bDEEL 5N, HIEOO~@DREM
WELT, QRABOLTORBEEEEL, @, QRO THINS»HET 2FENH2, LrLD
WOWT, RET2EEN S, FERC2=— I RBHERED Nz, TASDI Lhd, AER
M, KEDS bME—, R L TEREIN IV FHT  tonggol DIFATH LR]EEENE W EHIr &, U
TIBRZEEBHRME M N E2EFTI20LELON D,

KRR DOFABFES NI A~ REOL —A + 7 ) 7HEREARESOBEMAS L ¥ 4 BWIZ, K
BaAVFHOSFRTHY (COLLETTE and NAUEN, 1983), HIE DA TEML 7-BENOAE (K
EEFFRTZEER, 1990) T®, 2¥F W ORANHMBTEEINL TV,

#%if, CHAYAKUL and CHAMCHANG (1988) %3, ¥ A BN THREL HERALS v FH LHES N
BIFRICOVTHE, TEL T3, FBcEaREnHEL, BB 1~ 3EH0EaRN
DHIRT 2BMIIAER L L —H L Twd, LizhoT, RREDERIZaYFH T . tonggol DRER
FRYXEELTEIEIZVWIDEEDbDNS,

4. A DO T

KB % 5> NICBFEDOREER (CHAYAKUL and CHAMCHANG, 1988) #»&, I ¥ #{FfA D HIERAKE
ERADOSHHE L HICH 2R LT, ABRALE S Y FEE, Y FEE2BECERFEA AT TO
4 ¥ R —BERFEORER (REFEEAE) CHHT20, FANFESNLORIABEL—A T
D 7EEIO2KETHZ, WAL b3y FFOFAPRESNIzDIE 200 mBIERDREMIAE TH > 72,
B, YA BTIRANE (K1) 8L UBFEORERR (CHAYAKUL and CHAMCHANG, 1988) & b,
FEIZ 100 mPARDER WAL SFEINTWE, A — X b7V 7THEEIAR TIX 1977 ELIE S FHEZEAE
FEEC X > THBOMARIC X 2 REFENERS N, G550 HORMEIT-72 (K 3), FAEAERI
BEI» o AERE TRED, ZOM, 3V FTOFARNTEZATRLEROIBEICITEL 2
WMEORABELSTOARESN TS, 2O 5, AEOFARMERIZEAMHMLZVEERDR, &
O FEFEFBD TIRRITEE L FEWAKIRTH S 2 LB HERSN D,

Y ABRNTHFAOFESNEHIZ1~2A, 4~6 A, 9 A(CHAYAKUL and CHAMCHANG, 1988),
BLUI0R (RHSE) OIZIZAEICDI>TWwb, YABRBY 33T FOENOERIZ, FARDOE
£# (CHAYAKUL and CHAMCHANG, 1988) %0, AADIIEDEIIARE (YESAKI, 1987) » 5, dt
HEVA—VHI(1~48) tHEESNS, A—A M7 ) 7HAKEB TR ABEOFAIZ 11 BiciEZN
72o BRERISA R W OFERAIL Z LIZV R R WY, F—R T ) FEEIKRICE T 2 KEOEIE
BEFEROYVETH 2 LB RD,
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Fig. 2.  Capture location of larvae of Thunnus tonggol based on our records (@) and literature (@) .
Dotted areas indicate the range of distribution of adult fish.
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Fig. 3. Distribution of larva-net stations towed by Shoyo Maru surveys (1977-1990) in the eastern Indian
Ocean. Black triangle indicates the station which T .fonggol larvae were captured.
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MATSUMOTO (1962) & D, a¥ )74 & L TS - BIRFaERR, BEEaREEROREICE
WTARRED I v F VAL B »ICHELTE Y, 7/, HERH (7H) LA (BB~HERY!
Bt »oHLTru~xro T.thynuusDIFREEZ o b, ARET, 2vFrF 27037 0bff
BEBAT 2R L TET T2 BEGOBARRIMA Y — ORI, 7o~ offA0EaERRE
BROMEEZE (F)1l, 1985) L#EEINn D,

CHAYAKUL and CHAMCHANG (1988) #3#RksE L 72 fFA DK & 12N, RFEDERTET/HIE W
2, IZER—OREEREEZ oh, BEERROPAKEE B3 2@aAn AN, 2720, FEE
D BEERFEH S, CHAYAKUL and CHAMCHANG (1988) Ti, K 6.1mmTH2 L LT3
DXL T, FERTIH, LD/NSWEETHEEL TV (R3),

AR DOIEA B X I'CHAYAKUL and CHAMCHANG (1988) DE# L 72HEAIC BT, AEFEDE
ERBHMELT, $1EEORES L UREMNAOREBRBOABR MO £ < SFEFAICHERTRENZ
EBLURINER I BERREARRT A Z LafEfand, Lo < 2MFATE 1 T EQRMNFE
T 2 FHEREIZ TmmiTR TH 2 (LW, 1969 FE)I[, 1985) DIZK L T, 2 ¥+ 4 TldfAE 5mm
BETHCRBELTWS (£3), 28, FIEETCIEOREIEESREVLLZT TR IBOME-FED
F—DEEOMOD £ & A2FFRICHEL TEATWAEE NS 5, 72, o F < 2EFATIE, &E
10 mmAl#E T2 & FINERIC B EFREAIFEBT L v (KENUZA, 1966 0 BB, 1964) 23, I3+ 4 Tid
FEEIMME» SEIECHERLTWE, 20O X3, A—0FEEOMD F < AHICHEL T, 23+ 4Tl
SERMICHRBEBOEA TV 2T, 2y PRERNIT, BREBICERLISMRREDY A £ A4
Iy=7aTHPALLICENTE D (MAR JUAREZ, 1972), a¥ F AR ¥4 4 I3v~vr a2
DL TR/NNCET 2EETHENICED 55 2 L IFFEKREY, 20X RBKPETI2HEHICD
WTIEBES TR WY, ARBRE EWEAE) v 20ERO—D»LEbils,

EIAT, $SAHETFAOERAE T M, FilE L BEIE&ICHRIET 2 EARPORHRICB VLT,
AVFAFREAYAFRLBENL TEY, WEOFRANOMESRIVEL LBbNbE, 22T, &
WEOEREF UL A=A b7 ) 7HEAKBETHRES NI Y AHFA 242 EEREZBE VT, MM ELFE
LSBELUIER L2, ZOFERE, Q2+ 4 TRER S mmiTE tF 1 ¥ cEaRE s HET 3
DIHLTHY A TREE TmmBEMU EICE SR bE ZOBMICHERLEY (R5) 2k, @avs
FIIAEE 5 mmal TR FTEARBCEGRELER L 200 L T Y+ TRER S mmEE,» S
BBz BERENFEET 2 (R5) 2k, @2V ADFARERTOEBICHM N BORRAFKIET 3
FInEEINTE D (B4, 1964), 4EH 2FABEMBMAEOK LR TZOIFMICRED o5NTz (F6) 23, 2
VFATEHEDEI BHlEASN TRV Y, @FE3I~4mmD A Y+ DFADETES (BRI
W) OEREAREEARTRESBRICHERT 2285wy, @AV TRESEGCHERT 32
BERERE 1EOBENEL (R6), 2HOBETHEREE LLREL I1EIMNERIBETHSZ
L, ORFELORBFIEI A YA TR LEDHENS W (£6) 53, I3+ 4 TR I DEICBFEM
FERL VI ENHW(EL), TETHEET S, 72, VA ZEERD SYI T TOELSEAS
BEREITYHRH L RS> TWBDIIH LT, ¥4 TIREREEISILEER H» 28Uk % 2 UM
W<, WIIRIEIZYL L TARE> TWw 5, L EDOFEREE2ER T2 2 L 12 & > THEER 5 mmEELIT 0F
FUC DWW T & & BARICERAIHE R 5 Z L SRR S Ml
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BE, MHOETHRAL LD, AEOFAIESBREAELSHET 20T, D& D LEEH
HRLEEORICEE LR 25,

Table 5. Presence of melanophores on forebrain, upper jaw, lower jaw, and 1st dorsal fin in the
larvae of Katsuwonus pelamis .

Forebrain pigment  Upper jaw pigment Lower jaw pigment 1st dorsal fin pigment

Size range

(SL mm) Present Absent Present Absent Present Absent Present Absent
3.00—3.24 6 0 0 6 6 0 0 6
3.25—3.49 6 0 0 6 6 0 0 6
3.50—3.74 11 0 0 11 11 0 0 11
3.75—3.99 16 0 0 16 16 0 0 16
4.00—4.24 21 0 0 21 21 0 0 21
4.25—4.49 21 0 0 21 21 0 0 21
4.50—4.74 23 0 0 23 23 0 0 23
4.75—4.99 40 0 3 37 40 0 0 40
5.00—5.24 25 0 2 23 25 0 0 25
5.25—5.49 18 0 3 15 18 0 0 18
5.50—5.74 12 0 3 9 12 0 0 12
5.75—5.99 10 0 5 5 10 0 0 10
6.00—6.24 7 0 5 2 7 0 0 7
6.25—6.49 10 0 7 3 10 0 2 8
6.50—6.74 5 0 5 0 5 0 2 3
6.75—6.99 4 0 4 0 4 0 2 2
7.00—7.24 3 0 3 0 3 0 3 0
7.25—7.49 1 0 1 0 1 0 1 0
7.50—7.74 2 0 2 0 2 0 2 0
7.75—7.99 = — = = = — — =
8.00—8.24 = — — e — — — —
8.25—8.49 = = = = — = = —
8.50—8.74 = = — = = = — —
8.75—8.99 1 0 1 0 i 0 1 0
9.00—9.24 1 0 1 0 1 0 1 0

— no sample
Table 6. Frequency of number of melanophores on ventral edge of tail, dorsal edge of tail, and

on caudal fin in the larvae of K .pelamis. Numerals in parentheses indicate the per-

centage of occurrence.

Size range Ventral edge of tail Dorsal edge of tail Caudal fin

(SL mm) 1 pigment 2 pigments No pigment 1 pigment No pigment 1 pigment 2 pigments
160 82 209 33 27 211 4

3.00—7.74

(66) (34) (86) (14) (11) (87) (2)
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