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Identification for larvae of three species of

genus Thunnus by melanophore patterns

Yasuo NISHIKAWA*

Melanophore patterns in larval tunas were discussed particularly for those on the dorsal
and ventral margins of the trunk, the mid-lateral trunk and the caudal fin region. A total of 486
bluefin tuna, Thunnus thynnus (3.15 mm-8.20 mm in standard length), 516 southern bluefin tuna,
T. maccoyii (2.55 mm-11.05 mm SL), and 301 bigeye tuna, 7. obesus (2.65 mm-9.99 mm SL) were
examined. The results obtained are summarized as follows ;

1) Larval 7. thynnus have 1-4 melanophores on the dorsal margin of the trunk and 1-5
on the ventral margin. There are 16 patterns of these melanophores in larvae examined. Of
these, two melanophore patterns, 7. e. 2 each on both dorsal and ventral margins (2/2), and 1 on
the dorsal and 2 on the ventral margins (1/2), occur most frequently (38%). Other than these
marginal melanophores, some have melanophores on the mid-lateral trunk (21%) and internal
melanophores (4%). Most of larvae (63%) lack caudal fin melanophores and the others (37%)
have 1 melanophore on the ventral side of the caudal fin.

2) Larval T. maccoyii resemble those of 7. thynnus in melanophore patterns on the
trunk. Some larvae lack melanophores on the dorsal margin of the trunk, unlike 7. thynnus.
There are 17 melanophores patterns on the dorsal and ventral margins. Many larvae have 1
each on the dorsal and ventral margins (1/1) (37%) or 1 on the dorsal and 2 on the ventral (1/2)
(25%). Melanophores on the dorsal margin are slightly smaller than those of 7. thynnus larvae.
Some larvae have melanophores on the mid-lateral trunk (119%) and internal melanophores
(16%). Melanophores on the caudal fin often appear on both dorsal and ventral sides. No
melanophores on the dorsal and 2 on the ventral side (0/2), and 1 on the dorsal and 2 on the
ventral side (1/2) are the typical melanophore patterns in the caudal fin region. Lower jaw
pigments are the earliest to develop in 7. maccoyii among three species discussed, appearing in
larvae as small as 3.00 mm-3.49 mm SL.

3) Larval T. obesus are completely lacking melanophores on the dorsal margin of the

trunk. There are no internal melanophores. Nearly all of larvae have a melanophore on the
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ventral margin of the trunk. This melanophore is very small comparing to those of 7. thynnus
and 7. maccoyii. Caudal fin melanophores are typically of a pattern 0/1 where there is none on
the dorsal and 1 on the ventral sides. Pigments on the upper jaw and the first dorsal fin occur in
larvae of 5.00 mm-5.49 mm SL, being earliest among three species.

4 ) Malanophore patterns vary among larvae of individual tuna species but typical ones
often bear specific characteristics. Melanophore patterns in the caudal fin region are particularly

important to distinguish 7. maccoyii larvae from 7. thynnus larvae.
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Fig. 2. Divisions of the trunk and caudal fin, and of the dorsal and ventral sides of

the caudal fin.
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Table 1. Frequency of the number of melanophores on the trunk and caudal fin and
the occurrence of internal melanophore in Thunnus thynnus larvae.

Number of melanophores Internal melanophore
Total
0 1 2 3 4 5 Present Absent
Dorsal margin — 200 214 60 12 — 486 = —
Trunk Mid-lateral 385 85 15 1 = — 486 — —
Ventral margin | — 113 212 115 43 3 486 — -
) . Dorsal side 486 o= - e == = 486 = —
Caudal fin i
Ventral side 307 179 — — = = 486 — —
Internal melanophore — — — — — — 486 20 466

Table 2. Relation of the number of melanophores between dorsal side and ventral
side by trunk and caudal fin in Thunnus thynnus larvae.

Dorsal side
Portion Trunk Caudal fin

o Number of melanophores 0 1 2 3 4 0
g 0 — = - = — 307
&) D = 60 43 8 2 179
é* 2 — 87 97 22 6 -

3 — 40 54 17 4 —

4 — 10 20 13 — -

5 . 3 — . — —
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Table 3. Frequency of the number of melanophores on the trunk and caudal fin and
occurrence of internal melanophore in Thunnus maccoyii larvae.

Number of melanophores Internal melenophore
Total

0 1 2 3 4 Present Absent
Dorsal margin i 344 79 13 3 516 = =
Trunk Mid-lateral 461 49 6 — = 516 = =
Ventral margin =2 290 180 38 8 516 = —
Caudal fi Dorsal side 295 217 4 — — 516 — —

a

S Ventral side — 155 323 3 2 | 516 = —
Internal melanophore . . . = = 516 84 432
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Table 4. Relation of the number of melanophores between dorsal side and ventral

side by trunk and caudal fin in Thunnus maccoyii larvae.

Dorsal side

9PIS [BIjud A

Portion Trunk Caudal fin
Number of melanophores 0 1 2 3 0 1
1 48 191 42 8 80 75
2 23 127 25 3 195 124
3 6 23 8 1 19 17
4 e 3 4 1 1 1

Fig. 3. Variation of the location of melanophores on the caudal fin in three typical
melanophore patterns of Thunnus maccoyii larvae. A.: 0/2 pattern; B: 1/
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1 pattern; C: 1/2 pattern.
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Table 5. Relation of the number of melanophores between dorsal side and ventral
side by trunk and caudal fin in Thunnus obesus larvae.

Dorsal side

g Portion Trunk Caudal fin

% Number of melanophores 0 0 1
g

0 0 — 33 e
al

o 1 285 225 8

2 16 33
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bODEIE LD %L n 2 hERPOROFIHEGERE, 2O FHNERIE T2 L, 20 3EHTO
EOIZIRD & S TH D, OROFHHFERIL, FARICH2 EBD, THAGRDBREROHBRIZI I~ 0
ThHF< (2.50-2.99 mm), RWTA/NF (3.00-3.49mm), Z7u~v270 (3.50-3.99mm) DIFEE %5,
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Table 6. Comparison of frequency of occurrence of melanophores on the lower jaw, upper jaw,
and first dorsal fin in Thunnus maccoyii, T. thynnus, and T. obesus.

Thunnus maccoyii Thunnus thynnus Thunnus obesus

Standard Lower jaw Upper jaw Dorsal fin | Lower jaw Upper jaw Dorsal fin | Lower jaw Upper jaw Dorsal fin
length

— + - 4+ - + -4+ - 4+ - + |+ - 4+ - 4+ =
2.50—2.991 1 38 39 39 1 il 1 5 5 5
3.00— 3.49| 35 28 63 63 1 20 21 21| 6 28 34 34
3.50— 3.99| 54 11 1 64 65 | 31 40 71 71| 33 10 2 41 43
4.00— 4.49| 40 3 43 43 | 80 11 91 91| 63 2 2 63 65
4.50— 4.99| 83 2 9 76 85 [ 105 7 8 104 112 | 33 1 7 27 34
5.00— 5.49| 68 1 33 36 3 66| 69 17 52 8 61 48 45 3 26 22

5.50— 5.99| 61 1 57 5 30 30| 48 31 17 33 15| 33 33 33

6.00— 6.49| 55 55 52 31 26 25 1 25 1) 17 17 17

6.50— 6.99| 21 21 21 22 22 22 7 7 7

7.00— 7.49| 5 5 5 15 15 15 6 6 6

7.50— 7.99( 2 2 2 7 7 4 4 4

8.00— 8.49| 2 2 2 3 3 3 3 3

8.50— 8.99| 1 1 1 i e B (T 1 1
9.00— 9.49| 3 3 3 R S e e

9.50— 899 — — = — — = = = = = = = ] 1 1
10L00=109) — — =— = = = = == = = == =l == = = e =
10.50—10.9| — — — — — —| — - - - = —| = - — — — —
11.00—11.49 1 1 1 - = = - - -l - = = = =

+ . present
— . absent
% =

37 77 ufFRO RS O AR ZARER R b, Bl s 4 7OMo 2 18 &3 S 224
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FEMETIZED DT 5N TR, 2+ v/ oDFazRBOME, L) bIHENEMT 270~
7o BT ABRICRBEREEE LR NBL EEZOND, T, ANF EOFHANCH ZOFBEDOFIH
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Fig. 4. Comparison of the melanophore patterns.
A, Thunnus. maccoyii ; B, T. thynnus.
Upper, Caudal fin region ; Lower, Trunk region.

ﬁﬁ%éo?&b%,WM%EK@?%@&%L&m&%i?iﬂﬁ%@%é,%%@Eigﬁfﬁ

DTIHES
W (ANFTHUN)

xw%@%t@%ﬂmﬂﬁ%éfé:tmﬁaﬁ,ﬁﬁ@iiw,éimwﬁ%éwﬁ
mMif,Z@E%@§ﬁ®%ﬁ@ﬁxn%f@mqﬂﬁﬁﬁb,m@y4fu9&wﬁgéﬂ%?n&,

HEORERSH L I EMNERE D,
% e

< kD5 b, (FROKERICEGRIEORERT 52 1 Fprua<wsa, 2FIv7aBLUTXANFTO
SEKOwT,wﬂﬁ6Uu%%i@é?@ﬁﬁﬁ@%ﬁtﬁﬁﬂ%@ﬁbm@ﬁ%%%to




v~ 7 o BiF Ao #Ei 129

1) 7o~ 7 odfFAoWil 6 RIEEE & EEICH e BT 2, HBEARROBIEmT1~4
8, MEET1~5MEERBASNLHS, W EMEEC 2 EHRT 280R 6% <, HmUTIE 2/2 8
Y12 BIERLTwE (FL, £2), FEEMMNG, BRUTFEHRTOEERS, BRE LG
L7 RNEERIEDEE b BE s vz, BEOOFRIIHIL 20uHln% < (63%), HET 35513E
FEDIERAETC 1D A TH 572,

2) 9 I~ s offROEIERILETSERECHRT 2, £/, 7o o0RE LR, Kt
OB L ANEERIIOIFIEABIE S 72, A TIRFEIEARD 15%12 572 2 EE THROEEIZH
FRDHEL 2 WHlpsERZE s Wiz, ROEHES L OMEEC BT 2 AR 1 ~ 4 B ZE PR
S5NBH, Wy VEHRT 2885 LE <, HMERE LT /1 BHEEINThH -7 (F3, £4), &
FEOORIZ 7 0~ 7 IR TNS WAL R S 1L, REEO GRS ERE CEEIEHRT 2 2
D% (T0%), BHEC b 43%0EIG THFRERASHBEL, SANTIE 0/2 8 1/2 BB TH
3 (F4d),

3) ANFTREOEBEIEEIC DAL 72 (1~ 2{#), HAPED 2 WIENE B REOEFE IR E
XN h o7, &6, MUEEO ARG TN SERRLTRESADPTWETH S, EfED
M IE A COEETIERENC 1EFET 255, MICREBOETHEIC LEHET 2n8Z s n:
(#5),

4) MBS LU 1 WO ORI, WTOBETL TESRLFL, 8, § 1 5BOIECH
WUtz, FEAKOERMIIIMOTTIRIIF I~/ o TROFEL, FHBIUE 1 EHOMOFIE A
NF TR BHET S Z eaBigani (386),

5) FEIDEEROSICBEL TE, AVWCERT27o~vs oL i+ 37 oolT, BELOGRE
DRI S pAdEN R o7 (”4), 7o~ 70T, SAEEIZEMT /020w L 0/1 B AT
HEOWHLT, 3F3°70TRELDIA ThHsoh, 0/28, 1/28, 0/18, 1/1WA%L 45
iz, 2Ok nBEEOHRROSAEMORHLE, WEFAOBINCR LA FEEEEL 2052
Hlr sz,

X [

KOHNO, H., T. HOSHINO, F. YASUDA and Y. TAKI 1982 : Larval melanophore patterns of Thunnus
alalunga and T. thynnuns from the Mediterranean. Jap. J. Ichthyol., 28 (4), 461-465.

MATSUMOTO, W.M., E. H. AHLSTROM, S. JONES, W.L. KLAWE, W. J. RICHARDS and S. UEYANAGI
1972 : On the clarification of larval tuna identification particularly in the genus Thunnus.
Fish. Bull., 70 (1), 1-12.

EHIEG < EEOAM 1964 1 < 20 e O FEHOHB T (1D, ~ 7 nfEMRiF#SER 16 pp.,
XK EENTSEAT

EHIRARE 1969 a @ (FROHIRI L D &7z 2 2~ 270 (Thunnus maccoyii) DEJIAEFRE, EEEKIFER,

(1 A=k,

1969b: 4 > F - KFPRIC B 2 ~ 7/ lFHADOSM—8 > F A EINEOHETE % 1l & L 72iRE,

&5, (2), 177-256,

REE e EHIRRE -EUAM 1966 1 7 o~ 7 o QFIIERR U F 3 =7 uDfFRICDWT, FEANERE,

(23), 95-129.




