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Development of Color Pattern in Oplegnathus fasciatus,
Useful Indicator in Rearing

Kunihiko Fukusho
(Received December 12, 1974)

The development of the seven transverse bands on the sides of Oplegnathus fasciatus
(Temminck and Schlegel), which had been reported mostly on larval fish collected from the field,
was traced from artificially fertilized eggs to juvenile stage under laboratory conditions.
Observations on the growth, behavior, feeding, and changes of color and markings were made
on specimens selected with adequate intervals. The works were conducted in May, 1972 and 1973.
The observations are summarized as follows.

The formation of the cross-bands is commenced with the larva of about 8 mm in total
length about or 20 days after hatching, and completed at about 20 mm or about 35 days
after hatching at the water temperatures of 18.5~23.7°C. The process of cross-bands formation
can be divided into nine stages as illustrated and tabulated. Stages correspond more closely
with the size of the fish than with the age of fish after hatching.

The gathering behavior of larval fish toward floating seaweeds, as observed in the field,
was confirmed by placing seaweeds in the rearing tank. The behavior occurs first in the fish
about 11 mm (8~ 12 mm) long which is the Stage 2 of the bands formation. It is also confirmed
that the process of the bands formation is not affected by the presence or absence of the floating
seaweeds around the larvae kept in the rearing tank. It can be said that the development of
the bands during the larval stage is an intrinsic character of the species. Whereas, the change
of the ground color of the body into bright brownish yellow in the juvenile staying around or
among the floating seaweeds is considered as an adaptation, as such color change is less clear
in those kept in the rearing tank without floating seaweeds.

The diet can be changed from natural organisms to minced fish meat most efficiently in
the larvae of about 12 mm long which is about one month after hatching or the Stage 5 of the
cross-bands formation. It was suggested through the observations that the status of the bands
formation can be used as an indicator for determining timing in rearing fish larvae, for feeding,
exchange of tank water, transfering the larvae from the tank to the floating cage in the sea.
(Laboratory of Aquiculture, Nagasaki Prefectural Institute of Fisheries, Nomozaki, Nagasaki,
851-05, Japan)
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A > &4 Oplegnathus fasciatus (Temminck and Sch-
legel) DEMICIL 7 KO H Y, HERICE LIS
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WRIORE 5 \ (L PRIV TRE S >+ 54
0. punctatus (Temminck and Schlegel) L DEKRZHEA
CETARZEO MR oo T % (RA, 1937; EE
s, 1973).
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HINICRABE (RFE 3.5ke) 25, HEIREIEHL
Y (Yrh Y V) EHRC X BER00 « REX LR, T
INEmErs DA FINC K 3 5 H LK 47.6 %, BERIIFU X
T 251K 123%, SLFEH 10 FRAZERN 12t ki
CIE Lie, 88K E LT, <=#'% Crassostrea gigas
it (51L#g 4~11 H), >4 3 XY A v A< Brachio-
nus plicatilis (4~25 H), ¥ L8 Artemia salina © ) 7
7V v AghA: + Tigriopus japonicus (18~35 H) #5. %
THEB L. »tth25 Biclx Sk, [A27 i
—i#BA, KWTHE 35 HiZxeEr ARG, %
fE# 10 BTz 1 A4Y 1/3~1/2 DK X 5 1EK
T, ZOBIIWAKTRE L. TOMOFEKE X
18.5~23.7°C, HHEEFIIL EKIRT T 98~106%, pH
8.35~8.82 TH 1.
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Table 1. The rearing record of the larvae of O. fasciatus in standing and flowing sea water in
12 ton concrete tank in 1972.
Total length
Days Number (mm) Water Items
Date after of fish temperature of food
hatching examined Range Average Standard (°O) given*
deviation
May 25 1 20 2.10~2.64 2.31 0.12 20.5 —
2 10 3.20~3.24 3.13 0.07 20.2 —
3 10 3.10~3.30 3.26 0.06 18.5 —
4 4 3.35~3.35 3.35 — 20.3 a, b
5 8 2.90~3.50 3.31 0.19 — a, b
6 13 3.10~3.75 3.50 0.17 21.0 a, b
7 12 3.25~4.00 3.52 0.20 21.5 a, b
8 12 3.30~4.20 3.75 0.26 21.2 a, b
10 19 3.55~4.40 3.97 0.24 21.9 a, b
12 16 3.15~4.65 4.06 0.39 — b
13 12 3.75~4.85 4.52 0.33 — b
14 13 3.60~5.95 4.75 0.58 22.1 b
15 8 3.95~5.30 4.78 0.36 21.8 b
16 13 5.15~6.95 6.22 0.54 23.1 b
18 11 5.95~7.85 6.78 0.51 22.7 b,c,d
19 13 6.35~8.70 7.63 0.65 21.7 b,c, d
22 10 6.85~10.15 9.09 0.98 23.7 b, c,d
25 10 8.70~12.70 10.47 1.27 23.6 b,c,d, e
27 10 11.20~16.50 13.66 1.58 23.5 c, d, e
30 10 13.50~19.00 15.89 1.65 22.8 c,d, e
34 11 13.90~24.00 17.62 3.78 23.3 c,d, e
July 2 39 12 23.00~27.60 25.05 1.37 — e

* a, laboratory made trochophore larvae of oyster (Crassostrea gigas); b, tank reared rotifer (Brachinous
plicatilis); ¢, laboratory hatched brine shrimp (Artemia salina) in nauplius stage; d, marine copepods

collected; e, fish meat paste.
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A% 1 B4 E35%), ThBILRTETE, 2 BS
AL IEEDRE S A U, B OE & IR X
h, 4 BAZIZ—&, T LTRSS BAiXiEsA ERIT
ERRL, BE£BEFCIWTHOAED bR, JEKE
HEBAT 5. Z0H, eliErABREEL, Mk
R ST R Ay S BINF aI~NOB T2 RT. &
£ 4.2 mm OB T, BEHSOFEEL S Th, BEED
EBEBERE L TREEOFEE HDHHI, £FK 4.7mm
TIXREDOIER L FEL, TiEOMERENTELTS
L, BEEbho THAEEL A EBHEL 2k
8.2mm TIIZELIT H%k LT HESENEH (D. XI~
XII, 16~19; A. 111, 13~ 14; C. 19~20; P. 17~18; V.
L5 wEL, MAN~OBIIKRTTS. Lok K
Bl b biso THENEL, HED R IhERDRE
R R b, &K 60mm THBACET
5.

FEOT( FiFRCEER TR, BEER
TLBERIC L > TETAKFICH S5, B0 L TEH
wEAAT A BT, T RE LI Cho Pl RO
X3icih, PATREARY EAC kR THENEZE
T, KFECHS 5 WEEARD b, RETELERYE
HCiEL e EOBBHTHETY Lo sd., SER7
AEED B, BRWCIIAKTE « TEEEHAIC—ITig > fo s
» 7 (patch) R Lia® 5, H1LHk 18 BEHL- By
FEMB L e b, &EFIATELBCHECHE
L, BRiEms Bl s o & EXBTLT, IEKKEE
W, HACIBRAF 2~ TRDOEWHEDS.

K RO & PBUERIT Fig. 1| TRl
D THBHAH, BMRMCRTE IBHECSTbhs (Fig
2., ZZk, BROEELE, 7 &0 RERTL DR
T TE L, b8 TH P, i, FAECR:
CIES L BEA K LTS, & BAmTHLT
BETEW AEYAVIE IEBIThTRKRD X
51t b,
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FTHBH, ¥, FERORIVEHRTIL, BEEEAK
L FREE D&DTH - TEREREBUED /N X 7e aR
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5 2 EYp (Fig. 1-1, Fig.2-2): JEE X Y Wessd TORX
B, WEEAEITRS®, kX OFEHoRR L
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FhOMENTHECEERICHET S, Tcbb,
g~ 3o EHH A LICREETHEL T 5.
ChEXTLT, BEROSMFHEOEBRZILY « BEER
RO B & FES B E THO S,

53 EyfE (Fig. 2-3): SE2EYPE CREA L THIBR LB |
W~EIWIERFRTHECHE L, 2R TERIL
SHET 35, Lo L, ZoR0f 1EIEE L,
B 2WIIEOBIMIE T T LaEe T, B3I EN
A B35,

5% 4 E¥b (Fig. 1-3, Fig. 2-4): 8 383tk & fl+
RFDOME X D BH A - CEAsERCBR RO 5T
AR T S, ChEUFLT, HiE - BERERC
Bo TRERIIMRELMEL, A TE—-LT #
3L AAEE Ll BT 5, ok,
M 3o\ TR o BB O S A K558 X D Al
FHEEEL, 582EBMICkTERCE L~ 49
DERAIEE LTHET2HBE LR D LRI,

5 5 B (Fig. 2-5): BHABMTHE UIE I « 4
ARRA Lo iRIA BT, spRERO R IUE L
T, W+ 5,

% 6 Eyf (Fig. 14, Fig. 2-6): H4HFOHRBE LV ES
2 » CERRosmErn =R i T 5. &l
FRREIZIR > URERC BRI E D, BHEOEmC
ETAH, ChEPTLT, B BEREECH - T
LEFE[SELS. ZORICE 2HOTEMITIFEL,
MofEE R4 850 L TR &+ 5.

5 7 By (Fig. 1-5, Fig. 2-7): 56 BRE T4 Ucsg 4731
wHO=MAiRo BEaERoSMEL, BRTcE-
TEHREET S, 0T, B - BERERCB-
TRELCBAEREIA—L, #4HEHo8EL, 8BS
M6 EE LI KL, T BHEEEDEEIK
DEIRCLERIE L, Ei AT M ENR
(5T %, HEROREL BREXIIATET
VR LB 1 e LTHBRT 5.

s 8 pufit (Fig. 2-8): BHOEETA U AR O K
13, FORHHO aERS ETHECERE L TE S
MHESEIRT TS, £ LT FEWOLETHEmEDORMA
FESFRI ETemELTY « BREECk IO, &
DHBTET B,

£ 9 pybi (Fig. 1-6, Fig. 2-9): 5 8 BPETE Sy L ik
LB 56T 5200, Mkcsrh, &4
HMOmLETHTih, £FHNTERTS.

1972 EECALSL - B LicA ¥ 514 141 B (&

£ 9.1~27.6 mm) kT 5 EEBOHBO LB T L

Bl Fig. 3 RTEY TH A, Ticbb, BHEFEHR

25



fakE2eMeE  Japan. J. Ichthyol. 22 (1), 1975

Fig. 1. Development of transverse bands in 6 stages shown in O. fasciatus reared in tank. For the
stage numbers, see Fig. 2. 1, first to third anticipative bands developing (10.9 mm in total
length, stage 1); 2, first to fourth anticipative bands developing without passing the stages 2~4
(11.5 mm); 3, fourth anticipative band still united with the third (13.0 mm, stage 4); 4, fourth band
establishing and the fifth anticiptive band differentiating from the fourth (14.2 mm, stage 6); 5,
fifth to seventh anticpative band developing as the large patch of melanophore along caudal
peduncle (17.7 mm, stage 7); 6, all seven bands completed (23.4 mm, stage 9). Posterior half of the

body, nearly transparent, is not shown in the photographs 1 and 2. The line in each picture
denotes 5 mm.

PEELTHHE L EEILE81~9. 1 mm (51Li% 19~ 1973 ‘EEED 1 >~ 24 (&R 6.1~23.2mm) 134 BiZ
22 H) T, £BWErIER IR A DIL 15~16 mm (27 A DUVTHENIER, 28 6.1~70mm 09 (HA&TILIE
Wit%) A5 19~20mm (30~34 A) =4 % (Fig. 3). -+ THE R B OFEEY A5 0RTHE L B EL

T, BRI ) DBROIF, B B, HIEL Tkbd, &Rk 71~80mm o 6 (i{FTixEE 1 gD
DR LEREEROWM LTS = LML I hi, Bk 3, FLTWiWifd3, L TL£E 81~9.0mm
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Fig. 2. Schematic representation of the process
of transverse band formation in O. fasciatus
with the growth of fish. Each stage may be

denoted as follows: 1, body surface anterior to
the line connecting middle part of spinous dorsal
base and posterior edge of anus showing balckish
color by development of melanophores; 2, dar-
kening of upper parts of anticipated second and
third bands; 3, anterior 3 bands completely
isolated; 4, the third band expanded poster-
iroly; 5, the fourth band isolated from the third;
6, the fourth band expanded posteriorly; 7, the
fourth band established, and the anticipated fifth
to seventh bands formed in a lateral band ex-
panding on caudal peduncle; 8, the fifth band
established and the anticipative patch of sixth
and seventh band; 9, completion of all seven
bands.

D9 EFETIEE 1 BEHIEL TG Wk 2, 1 B
6, TLTH2EM 1 Thoto. FHUBD £LEHIT
T 3s\) 5 RO LR O I BLARE 1L 1972 £ EDIZA
DHE L IFRAKETH - 1.
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Developmental stages of bands
Fig. 3. Frequency polygons to show the 9 stages

of transverse bands formation in the larvae of O.
fasciatus referred to the size (total length in
range) of the fish. See Fig. 2 for the pattern in
9 stages of the bands.

B L OB EEMRET A EXAMELT, hv v
SERFABEKERHEALTHE L. FO/FR, &0
FABRCEE Y D BEROTHERIL109mm, Eod
ICHIA D LTV A fiEfE 14.0mm, FELICEDOFIZA T
@k 15.7 mm TH - - (Table 2).

AEOBESY 1973 Fi bR, @EHF = — 7122
oo fBfkE BELT - Tit 4l BERREL - & =
A, FOLEOFEHYLEHEMAIL 10.66:1.0l mm (7.85~
11.95) Tth - 1.

FEDBIEAE RN b, BICD X iR B & BB
BRIAR I —303 5 2 & RS R, X BT, BN

Table 2. Size of O. fasciatus larvae and relation of seaweeds in the rearing tank.

Total length (mm)

Relation to Number
seaweeds examined Range Average Standard deviation
Swimming to 22 9.60~12.60 10.86 0.80
Swimming in and out 10 12.60~15.50 13.95 0.96
Staying among 10 14.00~18.20 15.68 1.36
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