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Induction of Ovarian Maturation, Embryonic Development and
Larvae and Juveniles of the Amberjack, Seriola aureovittata

Shiro Fujita and Toshihisa Yogata
(Received July 28, 1983)

Abstract The present paper deals with ovarian maturation by hormone injection and mor-
phological development of the amberjack, Seriola aureovitrata Temminck et Schlegel. Ovarian
maturation of the amberjack during the spawning season was successfully induced by injection of
either “Gonatropin™ (Teikoku Zoki Mfg. Co. Ltd.), or Hypophthalmichthys molitix’s pituitary
homogenate, or H. molitrix’s pituitary homogenate combined with “Gonatropin”. The last
dosage was evaluated to be the most effective and reliable. The spawning period seemed to ex-
tend from late April to the mid-May in the Sea of the Goto Islands. On May 14, 1977 the authors
performed artificial fertilization of the specimens which were artificially induced to mature by the
hormone injection, and reared the hatched larvae to grow to the juvenile stage. The eggs of the
amberjack are pelagic, spherical in shape and 1.27~1.50 mm in diameter. The yolk is roughly
segmented and contains a single colorless oil globule of 0.34~0.36 mm in diameter. The peri-
vitelline space is narrow. During embryonic development, many melanophores and xantho-
phores appear on the embryo and oil globule. Hatching took place in 96 hours after artificial ferti-
lization at water temperatures between 15.5 and 20.4°C. The newly hatched larvae were 4.45~
4.55mm TL and had 26 (124 14) myomeres. Characteristic features at the larvae were that the
oil globule was situated at the anterior part of the segmented yolk which was extended slightly
beyond the head and that the granules existed on the marginal fin which was densely pigmented
with xanthophores. The yolk was almost all absorbed when the larvae attained 5.23~ 5.45 mm
TL, 4 days after hatching. 1In a 9-day old postlarva, 6.25 mm TL, small denticles appeared on
the margin of the upper jaw and there were 4 opercular spines on the preoperculum. In a
postlarva 19-days after hatching, 7.5 mm TL, the notochord was turned up and caudal, dorsal
and anal fins with rudiments of rays were beginning to develop. In a 30-day old juvenile, 15 mm
TL, the coloration of the body was pale greyish black with the characteristic 2 yellow bands
situated at the anterior part of the trunk and the caudal region. In a juvenile of 40-days, 23 mm
TL, 3~4 greenish dark brown cross bands appeared on the posterior part of the side of the body.
The number of the bands increased to 7 at a size of 45 mm TL, but such bands had disappeared
in a specimen of 195 mm TL.

It was observed that the juvenile from 23 mm to 48 mm TL always stayed under the poly-
ethylene tube that was suspended obliquely in the rearing tank for aeration purpose. A piece of
floating Sargassum from the sea was placed in the tank in order to examine whether or not the
juvenile hid under it. A juvenile of 36 mm TL did not hide under Sargassum. The result of the
present experiment appears to demonstrate that the juvenile does not hide under the floating
Sargassum in the natural environment. Actually, there is no catch record of the amberjack juvenile
under the floating Sargassum in the sea.

(SF: Laboratory of Ichthology, Tokyo University of Fisheries, Konan 4, Minato-ku, Tokyo

108, Japan; TY: Taishu Fisheries Co. Ltd., Mitsushima-cho, Shimoagata-gun, Nagasaki
817-03, Japan)
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7Y Seriola quinqueradiata Temminck et Schlegel 2
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HABLEKRLEL RIS LT EOHREHZE Table | i
KXy, EHAH, FHLCrLrE vH, RADRE
XE, kE, WEEEONEM AR L. ME R~ E
VHEHBERIIF AT 5 fo. ERRT X TE Tl
ShicEBOBE R, IR AOYE i i w17
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L Lk 1977 F5 8 11 17y, o Ei s
PEOWIRPH ALy, T+ b r VBN LLTFG
EBERL) Flox—Eo ) vEMA (BUF S EBER)
HEM L., EHROT 1978 £S5 8 16 HICEXh
B, FIRIIIEE -~ 7 v v Hypophthalmichthys
molitrix (Cuvier et Valenciennes) D¢ FE{AD 7 v
VRS (LU P EIERY) &£ GarafilBcpii L.
S Tk 1979 - 4 B 30 Bl ShcEsifay
Mm-1 & WM-2 02 Ky, M-I &k P2y, -2 <
P EGEHM LI, FRIVTI 1979 45 J1 1 Hicif
X hiciBifir V-1 & V-2 2 Ric/Hid, V-1 i
EPDXZ, V-2 ik P& GHFH L. &7 <yl
TR VLB R fTH S THEBTEADT, iz
VESNTFE o fThleh ot BT E oM ME A
X E 585 mm, {Aif 2,500 g DD TH - 7.

RLERIOFFAEL FFHEOAE KRB\ T
L, fBfE 1 kg 40 G500 HA7, Fiik S 120 Hify
HH O LD EAR KT EN LT, WTFhh—

e T DL

HIET % ES Lic. £ I ick\Ti, ARKE 1 kg Y4

h Pomg & G 500 HiLH D Hh Ui« i B AH
KiEN LT, F—fEkciiE oy L. P @R
CFLA TR B L CREKICERE I Tl L.
HE -1 TBEAE L kg 4D Pomg BMERHL,
M-2 TRAKE [ kg 49 Pomg & G 500 BEiL%x[[
—{HACHEA Lie. V-1 i fafkd 1 ke 40 P6omg
IR L, V-2 Tkl 1kg 49 Pomg &
G 500 Hifir % [F— @A gt L.

HINE TORATE LRABMEIUAIRE T4t
BRI/ B SRR L SX5X5m o/El4
FCHAR L, 4R 65 HElHl/cvL 70 WEEITERINL,
HAFIC L > TATRERX T - 2 ORIOMF KR
RZHEE L 1T 16~ 18°C DFEIRICH - 1o.

REJNOEE THEINIA GO/ HEH LRI B0
ERF ARG R HIZEITNCH O, FTD 6t FAKMCE
T LicHbfTAEL, SEMPICHAKOEA LK%
fTuiribsbSeh. IR E 0 KE T, 1977 £
15.5~20.4°C, 1978 it 20.0~21.4°C TH - 1=

SMEFBOFEE MAFAMBT It F3 6t OKEER
v, &, MARBEE{To7. SXEE s » v 7 TH
FLi-vA I XY AT L Brachionus plicatilis O. F.
Miller, WHIERITTHRE Lo =<+ — £, BELL
Tigriopus japonicus Mori, 4 & £ 4 Oplegnathus fasciatus
(Temminck et Schlegel) D& H{bfFfA, BNAED 3
vFR EERREIC Lich o Tk B S L.

HREEE

RLELBIEIRINKINE SRR £ I8 5 2 K
(RIpfa s/ ks Fa %k x 100) % Table 1 wRL7c. K
B 113G/t S oA T, SIIETIERL 2274 (2/9),
FBRMILP & G OBHHRTHRIIEIR 619 (11/18), F
B -1 % P B JHX TR 57 4/7), R M-2
2P L GoOUFRIXTHRIIERRL 5T% @/7), K M-23%
P DB CHEIEZ 60, (3/5), HRIV-21L P £ G
D PFFIXCRIIEE 100, (5/5) Thote. HHRILG
FHE S OIAK T VKL, PAEAIZR TS
Sy I, I, IV TTXT 57% L ECRi&E i
BEFEC Dol BEHEDIBLPHAHKE P LGOI
HXTix, JHRIXOHHEHIEL R Sl

HBBOFELRINOKE HRATNTOEKHEHEIH
(1 2,870~ 11,000 g T, FRINBTh B O (R EHIFH (. 2,870~
9,675 g, FIAEIL 5,47241,709 g(SD) THo1-. fk
RIS E L, 2.9~ 4.0 kg PR /B f Tin ek
D 56%, 4.1~6.0 kg TIL75%, 6.1~8.0kg T 54,
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Table 1.

Japan. J. Ichthyol. 30(4), 1984

Effect of injection of Gonatropin (G) or Synahorin (S) (Teikoku Zoki Mfg. Co. Ltd.),
Hypophthalmichthys molitrix’s pituitary homogenate (P) and H. molitrix’s pituitary
homogenate combined with Gonatropin (P+G) to the female amberjack, Seriola aureo-
vittata.

. . Fork Body Gonad Eggs Successful
Experimental g(lnd of length weight weight ovulated GSlI ovulation
group ormone mm g g g rate %,
1 G 22
11 May 77 G 840 9,055 655 3 7.23
G 695 4,200 200 3 4.76
G 795 6,965 265 0 3.80
G 780 6,865 265 0 3.86
G 742 4,825 125 0 2.59
G 728 5,035 238 0 4.72
S 880 9,915 615 0 6.20
S 793 6,393 193 0 3.02
S 770 6,160 160 0 2.60
11 P+G 61
16 May 78 P+G 920 9,675 475 5 4.91
P+G 735 4,820 220 20 4.56
P+G 730 4,510 410 210 9.09
P+G 730 5,129 310 90 6.04
P+G 685 4,183 183 3 4.37
P+G 675 4,490 190 30 4.23
P+G 645 3,660 360 180 9.84
P+G 635 3,185 185 5 5.81
P+G 630 3,080 180 10 5.84
P+G 610 3,100 300 80 9.68
P+G 585 2,870 170 50 5.90
P+G 720 4,200 100 0 2.38
P+G 690 4,095 195 0 4.26
P+G 685 4,215 115 0 2.73
P+G 650 3,550 150 0 2.02
P+G 645 3,320 120 0 3.61
P+G 640 3,550 90 0 2.82
P+G 630 3,190 70 0 2.02
-1 P 57
30 Apr. °79 P 830 7,315 415 100 5.65
P 780 6,490 390 200 6.00
P 745 5,400 500 280 9.26
P 710 4,430 230 30 5.19
P — — — 0 —
P — — — 0 —
P — — — 0 —
111-2 P+G 57
30 Apr. 79 P+G 795 6,500 500 220 7.69
P+G 780 6,850 1250 722 18.25
P+G 745 5,540 240 70 4.33
P+G 680 4,980 580 330 11.65
P+G 990 11,000 — 0 —
P+G 800 6,900 — 0 —
P+G 730 5,000 — 0 —
IV-1 P 60
1 May 79 P 810 7.240 940 450 12.98
P 745 5,750 250 70 4.35
P 740 5,360 260 45 4.85
P 800 6,300 185 0 2.94
P 750 5,200 250 0 4.81
1v-2 P+G 100
1 May 79 P+G 815 7,150 450 210 6.29
P+G 790 6,000 200 50 3.33
P+G 785 7,260 360 70 4.96
P+G 760 5,500 270 25 4.91
P+G 5,460 260 70 4.76

740
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8.1~11.0kg Tit 29% TH-7. LaL, 90kg UL
DARBBIEFEL L S A EACRTTCEINRYTH -
fo. SMO—iliDRR T, IV B OFINF ORI
11 3~722g T, FH 1254160 g (SD) TEHLO XA X
b TAEL, HF L FINE OB IR B fRikited
bhichofe. Lnl, FE 4.5kg AT & 9.0kg LLET
TERIIR RS OMET 10g DTFEAL, Fi,
GEd S AR T, AE & B FRICERINEL X
ST Ieh ot

IR EER L BIMORE, RILE-FIEORFR
LR B0 IO JPEEAE e (VEER/AE X
100, gonadosomatic index LLF GSI &3 o#EibRIL
2.02~18.25 T, BHIBZ)EO GSI iz 3.30~
18.25, 3E35 6.784£3.24 (SD) TH - 1-.

GSI LI E OB, GSI A4 LUTF TN
S Lok &tk 1 fiZZidthh, 4LUTOBRA
MHDORIEL 73%, GSI 4~5 O Fifar HORIHRL
737, GSI S LUED#fnbOMRI 91Y% ThH-
fo. FRIDOGF 2 SOHBAX TIE, GSIALEINE
VCIEh b bTRIITE LA, IR TEThL ¢
DERE LD TAHL, PHAKFLIZP LGOHHIK
ICHEBE U THROIE RS RN TH - o,

DR EIR R L B E. (FHLcHrr = v Fl Bl ©
GSI & EINR% Fig. | wRL7c. GSI 4 LUF ORI
EIL ] BT TH - -0 IR 508, GSI4~5 T
IRERI BN 70 g E¥S 37 g, 5.1~6.0 Tidini 200 g
g 78 g, 6.1~7.0 TS 210g FH 150g, 7.1~
8.0 Tikfge 220 g 19 112¢g, 9.1~ 10.0 Tl 280 g
T3 155 g, 10.1 A BT 722 g F¥ 5008 TH-
1.

Fig. | 7> S8I0R & GSI & Dl ifE B A T
HMEhah, ~7VvvoRTERENE S HEHIRT
W T O SRIBRE IR O D R TH > D
TohbarE, £ O, I, IV Offix v CEIE
(W) & GSI (G) L DoBfRERD D &L ROFRKXDH B
.

W=42.35G—152.44  (i1=0.92, Bfs g)

FEONRR A BVIEHRBRC KT 5 e 5 <+ DI
ik, EEMCLZRBEORERDAZEL (Table 2), i
HENZACHINT S 4 BTH»S S Ahaickd 2004
DoFE, HEROBEOTH, S0k rE v HEHHC X
BERARBRER L EADHWL T4 A Fan 65 Adf
LEZBRD. KO 7V OEINLe 7 <4+ X Hh e
BLthE Yy, »oRKTT50, 4 ATFTA»BS AL
Wik, A UEBEHTHELRIGCREIhS Z EhH

b 5w DRY

so0-C
F L]
[ 722
[ -
400
L]
300
o
L
L]
200[ ot .
[ ]
oo [ 5
L]
L]
ecee
3 L] o °
° ..g
1 _ssgnamel® ‘m Q. " y
5 10 "8
G S I
Fig. I. Relationship between gonadosomatic

index (GSI) of the female amberjack which
were induced to mature by hormone in-
jection and the weight of the eggs which
were artificially stripped from them. O,
Treated with Gonatropin or Synahorin
(Teikoku Zoki Mfg. Co. Ltd.). @, Treated
with Hypophthalmichthys molitrix’s pituitary
homogenate combined with Gonatropin.
0O, Treated with H. molitrix’s pituitary
homogenate.

5. 4 AT L 5 AdEo Z OfpRO iR,
1966 E2 5 1972 sE DA L, BFEE T4 ATH
15.5~17.5°C, 5 A k4] 16.4~17.7°C, S AhA) 17.5~
18.5°C TH -7 (5HM, 1981),

BINEINRE b~y OMINLEEEWERP OS2
BEHEMINT | oy E L, IPECIkE AL D
%, DI ERI R <, PRI B v, DR
1.27~1.50 mm, ¥3#5 1.364+0.07 mm (SD) TH 5. il
%L 0.34~0.36 mm, 1 0.3440.02 mm (SD) TH
%. Table 3 £ EDORNH IBOIREMEBERL
fo. REBEOINI/ELICHE L TIIREARRR E VA,
HMERBRC I ERIIFZD bhich T,

PRS0 197745 A 14 HIT AT T\,
PRF A DK 15.5~20.4°C T, K5 96 B T.5 1k
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Table 2. Monthly catch of the amberjack, Seriola aureovittata, captured by the set nets at the
fishing grounds of Kogushi in the Goto Islands, during the periods January, 1976 to
December, 1979.

Monthly catch

Year — —— e — —
Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
1976 1.7 0.1 0.5 1.6 7.3 0.8 — 4.5 0.2 0.8 1.6 3.0
1977 0.3 0.02 0.03 2.4 7.6 0.6 0 0.3 0.2 0.4 — —
1978 — 006 0.03 30 9.0 0.2 0 0.1 0.1 — 0.4 0.1
1979 0.2 0 — 5.8 9.5 0.4 0 003 0.3 03 02 —
(t)

Table 3. Diameter of the mature eggs in relation to the size of females which were induced to
mature by hormone injection.

Total Body Diameter of egg Diameter of oil globule
No. length weight — o — - -
Mean4SD Range Mean+4SD Range
1 910 9,055 1.4740.02 1.45~1 50 0.3640 0.36~0.36
2 730 4,510 1.3740.04 1.27~1.41 0.3440.02 0.32~0.36
3 700 3,660 1.3340.04 1.27~1.41 0 3440 02 0.32~0.36
4 645 2,870 1.3140.04 1.27~1.41 0.3440 02 0 32~0.36
(mm, g)
Licl flliconwTiiote. CDINOZFERIL 81.6Y T 1.36 mm, JHEREE 0.34~0.36 mm T7 Y DHHRLR/)
BHoto. Frho ks 20.0~21.4°C » 1978 FE o S () 7Y OIITRINR A ORI R E A
D1 HITE, S CORTERHIL 76 BETH - 1. CREfadtizcv) MBS % 28 (N - @EEs,

BEXEES | IREHY 20 2) T3 1 408l (Fig. 2A), 6 I ¢ mo- 1958), v 7 =Tk PiFE 2% i U T i
rula i (Fig. 2D), 19 IR 40 4> THEB X I D 8/10 g > 7o MBI L.
TRB, BhROREENED IS, 21 BEiE 40 47 Tix FHAEDOHE StEko {F & (Fig. 2K) 3, &8
MNE 4 Erfiz oh, RianBEL, BEosrpHiss 4.45~4.55mm, OIEOEE 1.82~2.00 mm, il 5k %
%. 30 B[ 30 DRI 7 MK 2 Bhs. 40 1 0.32~0.36 mm, WA 124 14=26. [Pt fatkor
MBI 15~16 Az bhss, FEMLE REODBINEFE 12 HRET, PEOHHE LR
572 B bitieus (Fig. 2G), 46 BEEHCIZIBER s & M THI<. 32T, BIRBOELEL T
ORI TR b, MR 19~20 (8238 x bh v, IIIERBMECAEaurH D, KO
5. SHEH DRI E BIMA L &bk B B ey, IRk b Th iy Bz TE ORI, BRI INE O
FRreEARysbh 5, I Bk lindion. 55 WAL B A RS o S DR B 2 L b h B
R BIC I BIEINE A i, MIAHE) 2 i b h A%, Fig. 2K TxAM Uiz, BRENHATHREE, &K
%. OBEF BRI IR & Bk B Rl & # a4 FioWmE Eimie 1 FhCIEr, hERO#E, INEOH
T52, WEECREMTE -2 D bk (Fig. #, BEORRCH TS, HONRERE, Ak
21). 94 GBI A2 N A @i | L, Ramth DIk OGO EFFR, hERLE & RS HH3
DEIPICE LT 5. FHEBA BRI E 5 IR (K L & sk 5. & TS OB (YT, BITE,» SR
FBafEiEORAREL TV S, ¥ EcG i, BNEERD BRI 2 TIE GG o o e N e
Ak o e BB Bhigu (Fig. 2)), Stk oo L ToMiL, Riffadkbciks.
2 BB T b, S 24 151, 28 5.0 mm OFAITIIEE 0.59

TYVDOIB XOPFELEE € 5~ FRILETH L KRD A mm, IR 0.23 mm, INE DTN H O T L
MRELB. (1) 79 OIITINES 1.18~1.3¢ mm F L, BREINEONRICH 5. PECIEH1HB. O
1.25 mm, #fERE 0.30~0.33 mm (NH « EHEH, ERLENT, HICBAERLWE L. FRlEsE
1958) THHH, bt I =3I 1.27~1.50 mm FH DEONNTFEICEL T 5.
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Fig. 2. Developing eggs and reared larvae of Seriola aureovirtata (fine dots show the xanthophores).
A, 2 cell stage, 1 h 20 min after fertilization. B, 4 cell stage, 1 h 50 min. C, 16 cell stage, 2 h
50 min. D, morula stage, 6 h. E, gastrula stage, 8 h 30 min. F, appearance of embryo, 19 h
40 min. G, 15 myomere stage, 40 h. H, 20 myomere stage, appearance of melanophores and
xanthophores on the embryo, 51 h. I, advanced embryo, 68 h. J, 2 hours before hatching, 94 h.
K, newly hatched larva, 4.55 mm in total length. L, prelarva, 3-days old, 5.1 mm. M, last prelarva,
4-days old, 5.45 mm. N, postlarva, 9-days old, 6.25 mm. O, postlarva, 19-days old, 7.50 mm.

St 72 i, &K 5.0 mm offf (Fig. 2L) (3, 26, S{btk 24 RS 72 FEOMO RO MR E D
PIER 0.33 mm, JHERER 0.22 mm THRAESEL 124+ 14= ST . EE e VRIS, BRI O R
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CHn., NHEE, ARBOEESEL, lEoFIE?
LT3, BEEHORFICES B0 THE LU
i, DPETm, BETmcRalnsd b, KAty
i, s LOCRMON I, IE T ik X ORI
ST 5. (FRBEEOH G Fig. 2L ICRLIC L S e
T AERDO LI ULEiRc> T 5.

51 96 IERDF 4 (Fig. 2M) 1k, £5& 545 mm,
A 124+14=26, DPEXEEBR I TS, B
TR REL, MEBTHRGET | ROWAHD LN S.
S S O hhE U T w5, BB BRI AT
T, Hlik OB BEEREIAREEL, Eoluiyis
iR, Benfil, BHomSciEEx KR L Tuw
5. FRBESEOFEOKIITEE &SR Lo
Miho> T 5.

SMEE9 H, £ 6.25mm OHEMYTHA (Fig. 2N) T
3, fFEnkEL b, HEA L FEEL, RECE VE
U, BfEE 4~5 Kofird s, BEX 1 HEEEL T
WA, BT, RS, R Ak <RI, R R R
i, WEk, BOEFAISREL, & CRBOBEE
TREER | HEHFEHR LTV, HkhoFRYA
BTRDEZD 1 WEHITEHOD D OELE LTED
bha., FLHE> TURBEROEXZELTWA,. fFAR
FoOEOELEHER L, BT BECEL TR
MR H T TH B, RimAE AR/ NRE
FarEBHETH. T, BHEROBAR S — IR
PIZBALTV 5.

SE® 19 3, £E 7.5 mm o#%{FH (Fig. 20) (3,
BEIALRLRSNIBAETH - 1208, sk E T4
< h LI CHEMA & < R LATME R S ik s
ha, FRo®m LR L, TREE & RIBESROFL
AEbh T35, FREEIERFS CEENIT < tth
PEL, BEENCEEE, B0 KERER LOEROT
BAMGEE - T 5. SHHA LRIICE % k& ke
fa, BARs IOBEIAECHHL, BE CE#MO
HHEOHE LR L T 5. IFEEDEESBIEIIT S 1,
RO RFANC | MoRBEalE b5, RIEIHK
ELCRRBORBOKAS S, HkhoOFREAER TS
BETASCHELTHENREL, FERFIXBERELHFOT
WBED, FEIESTLHFRDOD BIEE L TRIBOEAH
RO HRKRERBEERCHZ S.

S8R 30 H, £& 15 mm ok o fiax fFTHO
iz HA B &, RET 5 TUVTF KU TR O BT
fil L EBOBEHORBEMCHOTELH D, HARH
BOLEOQOXHAEOEDHTDOL A2 S, KEREK
BoLEH ) BRBEEM2 HINCKIBOWRE LY H D

LORHZ2AB.

SAEH 40 H, £5 23 mm off (Fig. 3A) 1%, 1
TPEE T B, 2 TEES | OBl 34 ks, B2 BEBE 1B 20
ks, hErikE <, hinxeRo 334%, AFAlOEH
TR, L Ly ThigFROEEL, BfhRX
h BN GER O 3~4 LD Xz LENBbh
b T A, 1 TEES, 2 iR L OURERIIRER
o, Woigs RIBIEOENTHS. HREREANTL
mwHEceE ST rvE v ARRES.

Skt 48 H, &£ 45mm, kF 12mm O &
(Fig. 3B) (1, HRIBEOLHOT ) TWHFGOMMITIA
W HREHEHT T HFERED 7 £ I LEND
D, BWE»SRLTH20L0LHE4DL DR VER
ELTW5. ¥t, BREEETCEBEH1EH DR
WETHS. o176, #2 5K BEIRBEAT
FHEDIE T RERSAFEEL TS, HIFEIAEL
BEEOThRIICBERIREL V2. B8R
L, RIEBIBEOTEEOMERII T VWIRATH
5. OB TIMISRKOEEXE LTV 5.

AL 55 H, &8 79 mm, &% 21 mm DOfE A (Fig.
3C) DI OAEE 5 TUVEE T, FAl T £O0FZ
WED LI ULELDHD.

St 69 A, &£ & 158mm, (A& 125mm, k&
40 mm, fkifi 53 g O (Fig. 3D) 1, MWHX 53w
BEYHOLEOT, SEAMLTEAITT 05T\
BREOEDIZULENELIh LD, JkEFCiizolz U
FIHAEMEL TS, BRE» B2 CHE2ERD
LOLEAFADOLORVFRELEL, BHETH,»HHT
FZFHOLDRIARBEE TS B2 DTS,

St 77 H, £ & 195mm, £ 155mm, k&
120 g DD AEIL 5> T BOEHOICTRETHRA
DI UFREMELTS. F1FRETH FH2HEE]
B34 Wkg, B2 EEBE 1OBE 20 kg TEEE, Mo,
REIRPPRTALCEN. BEIKA. BHEILER
LWL GEOTHRRBIIEARAEELTERETA T
5.

SREROTE, B SEEBNHEE CofRR, 5
A FIC L OKPIBREL TV S, SHEEFEAVL
I HofFRECIHx T, B#f% ki LCENEHTK
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Fig. 3. Photographs of reared juveniles of Seriola aureovittata. A, juvenile, 40-day old, 23 mm total
length. B, juvenile, 48-day old, 45 mm. C, juvenile, 55-day old, 79 mm. D, juvenile, 69-day old,

158 mm.
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