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Spawning and Life History of Triacanthus biaculeatus

(Pisces : Triacanthidae) in an Aquarium
Katsumi Suzuki, Syozo Hiokr and Hiroshi Kirazawa

Abstract

The life history of the triacanthid filefish, Triacanthus biaculeatus (Bloch), is described
here in detail for the first time from their natural spawning under aquarium rearing
conditions in 1981. Little is known of the life history of this family (Ohshima and
Nakamura, 1941 ; Gopinath, 1946 ; Johnes and Pantulu, 1958). Parental 16 fish, measuring
175.0~261. 0 mm in total length, were collected from the coasts of Suruga Bay and Ise
Bay, Japan, and then, they were reared in an aquarium tank (1.3 m3 in capacity) with
several other fishes for 2.5 years or longer. )

Spawnings took place between pleural males and a single female at 18 : 00~19 : 28 from
mid-June to mid-August under a faintly lighted condition when the water temperatures
ranged from 23.0~26.8°C. Fertilized eggs were buoyant, spherical, colorless, measuring
0.73~0.78 mm in diameter, and containing no oil globule in the yolk sac. This finding
is clearly dissimilar to the egg characteristics for the other plectognath fishes studied.
Hatching took place from 19~22 hours after fertilization at the water temperatures of
25.6~26.0°C. Newly hatched larvae measured 1.67~1.68 mm in total length with well
developed melanophore and xanthophore pigments almost all over the body surface. The
larvae had a large ellipsoid yolk sac in which no oil globule was seen.

Larvae 9 days after hatching, measuring 2.50~3.33 mm in total length, formed a rudi-
mental dorsal-fin spine. Larvae 22 days after hatching, measuring about 5.88 mm in total
length, reached the early juvenile stage whose caudal fin was first nearly complete
among the serial fin formation in the larval stage. Juveniles 49 days after hatching,
measuring about 46.9 mm in total length, appeared a silvery body color similar to that
of the adult fish. They grew into the immature stage of 100.5 mm in total length in
181 days after hatching, ‘and 27 fish still survived for 535 days after hatching.
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¥ =< Triacanthus biaculeatus (Brocr) 137 F BF <~ & T, HBIUBLEO T v F o BERPEE
DIWREBRECHAL, BRHPEMNERECERREANEE L LTAAsh s (PIHEEGED, #KE5.
L LABEOEFEL EERETARFOMRAITIE LA AT, ATSRBE X 5 B {ro40%k &
TOMEREDTLE (KB« B, 1941) B ITERPELVRA v FERBETRESh LHTAD
8 (KB - BF, 1941 ; GorinaTh, 1946 ; Jounes and Panturu, 1958) #3554, WIFh b
B 7ciERic i » TV 5.

EEDIT, 18IFEERFLBENFEYWE CHETROAREOENC L 5 ZBINEB < TheFE
B L, 1982F12H31HHARLE35 HEOERIEBXZRAEHTHS. LORIE LR IEERED
LWL o0 FE%RD HHMETDOCTRE TS, AREO—TIXBEASTEE HARABEESFEST
MR i

MEEFE

EINBIAITI981E 6 ~ 8 R HEAXEENEEWEO BT AKE CHESD 16 B (£&175.0~
261.0mm, ¥ 211. 3mm) T, 1978411260 ¥ TR E L L TH AT ZRBRCI W TFEFET
BEIhLLOTHS. ABINRC X2 HECHAPEE TS -0 THELLTho BRULT
HTHS. :

BREOoFATRE ENSEERICTFHEBOTRITER L2, RRFHCE—KER CE LR
O+ + £4 Hapalogenys mucronatus (Eypoux et SouLeyeT) (&ARIT4, 1983) L3 A FE—
THHOTERTS. BLABOFRERCHEROARII VI + B0D T, WL2lA%KTy
5 AKHE (60x30x35Hem, 56.770) KEREENTHRE L, FLBEBURKED JWEKE 7
7Y AH T AKE (120x60%x60 Hem, 3000) @B LC LR E:A—FRTCHEL, 2008 #%LEE =
v 7Y — bAHE (160x80x100 Hem, 1. 3m?®) T19824E12HS1H RAER T MEHCTH 3.

R L T OREMEIKROBY THB. vA I XYHEY L Brachionus plicatilis O. F.
MuLLEr (B5{k 3 B4 52084 % C), Artemia salina Linng @ nauplius ([F18~62H1%8), HE
I8 (29 =2) (F20~85H#), &~ 3 v 2 Moina macrocopa Straus ([E60~80H #), fEfm
B (78D $ vy (RASSHBE). DERBERERL, BRI 2B LERIR TSR

& S

FEDD 19814 6 A14H ~ 8 AL2AC AF2IE0ENNEE S h iz, EITRE XL 18405 ~ 19528
5THB. BT TR BENETH T, EIEEKEIX23.0~26.8CTH -7,

AR O Y AT R EOMBEO K INIRETH 52, ENEROMD ZER,L SR TS
DT, fUOEE L BUPTTEETH oF=. HHeRBITE - EITENIREDR L. HELERO 1
~ 2BERIRNCIE, WA EOERE D, ERO 1~ 2L W EENER LD FTHE
EEREEEK T TERERNCRAONS. OFHEETEEE Lictk, RIEE Thhb.
B IEA D Dl & W X h B EEZEPBRPECER TS - 7op’, EMRT1EELBbh, T
thb, AFEOEINL 1L CITHhh s b o LS hic.



¥ = Triacanthus biaculeatus (7 7 H¥ <F) OKEHER & LEE 133

Table 1. Development process of egg of T. biaculeatus.

Time after

Developmental stage fertilization Drawing No.
hr. min.* in Fig. 1

2-cell stage 00 50 A
Morula stage 01 38 B
Blastula stage 03 05
Gastrula stage 06 22
Formation of embryo 07 12
3-myotome stage ; Kupffer’s vesicle appears 10 55 C
6-myotome stage ; optic and auditory vesicles appear 12 23
12-myotome stage ; melanophore and xanthphore pigments

appear 13 26
16-myotome stage ; Kupffer’s vesicle disappears 14 50 D
28-myotome stage ; heartbeat begins ; immediately before

hatching 18 20 E

*Water temperature, 25. 6~26. 0°C.

SHEI TRIMIIE 0.73~0. 78 mm, EEFWHORMH/BEHINICT, WML, FEE T
o RS X OPRERE R EERRD bR,

AR E PARERBOEES Table 1 wiRk-d. FH 19BHE 8 48, RUOR L rgEsh,
Z0H 3EEBITIIE LA EOIINIEE L. IIAREFROREKER 25.6~26.0C TH - 7=

FifEe BEZOFAIZEE 1.67~1.68mm, JIERERE 0.82~0.86 mm, 41X 0. 52~0. 58
mm, FHEH 12~14+14=26~28. FIELEMIIWR I D BIT~EHT5. Mg gcn -
THETS. GOHER»HENE « BRI BAaFRME 50~60 8, HERIRN 20~30 BHEIRS

(Fig. 1F).

IR(Lo4REREIEE, &8 1.78~2.11mm, JIEORINH HHERE 0.37~0.46mm &7c%. HEHK
8~ 9+13=21~22. M 1 R I %. BRACSREGRENEROR, WiEH» bETiES, B
®BH, BEEL BRFRcBERRBEAREIEEL, HELCIEERSS. BERRIIIEL
*hE, BAFRLGERLBCEERYEL (215 (Fig. 16).

#EUFAR L3 E®, &K 1.87~2.06mm, i 8 ~11-+13~16=23~27. I
5. LML, BixBATs. BILEORENE LV, B .- BARKEOMRES XL 0%
I t24efith & BRE otz e (Fig. 1 H). fFRKEMTER#K L, EOoEEMERT.

B9 HE, £F 2.50~3.33mm, g% 8 ~11+413~15=22~26. B i34 L H
o LhbIRESEARLh, EXARETS. LHECEAHETS. BFREFOTRE Lo B Rimn
HE+5. EEREARR YR, DRI, HREAK, @M%, HEY . BEcEEL, 6%FE
LRFRFCLFERD> NS, HAKRLBER UMNBRAMTS. ELHFRTHOoBEBEMT
BEEL7en (Fig. 1D,

(L13H %, &5 2.63mm, FHER 10+16=26. ENAXILHET. WELHFONHE Ll
M I MEEYE0E 1 BB CoRTE 2HE, F2ERETORE+ R LCBE S ch Thit
B+5. H2EHE8 % BHEIOS MEBlLLOBEENEBRTS. BRBETEROREML, B
OHFTHHMETS. BEAFIBERY, #$o¥F - BECSBEHE TS (Fig. 11).
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Fig. 1. Development of eggs and larvae of 7. biaculeatus.
A. 2-cell stage, 50 min. after fertilization. B. Morula stage, 1hr. 38 min. C.
3-myotome stage, 10 hr. 55 min. D. 16-myotome stage, 14hr. 50 min. E. Im-
mediately before hatching, 18 hr. 20 min. F. Newly hatched larva, 1.67 mm
in total length. G. Pre-larva, 24 hrs. after hatching, 1.78 mm. H. Post-larva,
3days, 2.06 mm. I. Post-larva, 9 days, 2. 50 mm. J. Post-larva, 13 days, 2.63
mm.
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Fig. 2. Larvae and juveniles of T. biaculeatus.
A. Post-larva, 13 days after hatching, 3.40 mm in total length. B. Post-larva,
16 days, 3.53 mm. C. Juvenile, 22 days, 5. 88 mm. D. Juvenile, 20 days, 10.35

mm.
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Fig. 3. Juveniles and young of 7. biaculeatus.

A. Juvenile, 24 days after hatching, 13.2 mm in total length. B. Juvenile, 37
days, 27.5 mm. C. Juvenile, 49 days, 46. 9 mm. D. Young, 181 days, 100.5 mm.

FALI3H LI, FROBBCMEENTE Lizoicic®d, FROERPEECERY T k.

45 3.40mm (FHMEISHE), M 11+16=27. & 1I9HEE L MR L, WIS D EET
5. MfEo T HEECERE S BT 5. 82 5EE19%, BiE13S%, MiE12&0 & Birbhs.
BB EPRTY - Rk X OBEBCR b5, §i « BET S X OMEERO FAFRITERT
% (Fig. 2 A).

45 3.53mm (FHME16H£), Ffifi11+12=23. % 15 1 MoBH T 1iEENEDBRS.
%2 T5KE20%, BEI6S, WES13KDESI ML bhE. GREOVEOZENZEL L. BEED
AR O£ K 8. 40mm Offifk L ziFRETH S (Fig. 2B). fFRITKREKTE T2 HK
AN B EE 2 5.

FRFAE FOKIREIL20.2~26.3CTH - 7.

HARUER 42K 5.88mm (FHML22A %), #1640, 52 5kE220K4%, WSS, B
118k G, BHE18IKS:, IHEE LN Zh ChIER Eh, AR AEOERCEL, WA
CAS. B LB URHERE L TREME LR SN 5. WHEE 1 B & [HEEH o FRmic &5
DN D D, FEIMCBERELSEARD N, GETE IOY - BiE LCEARREEDED
bR, GRARLPREREL D, HEEER IOHEEEFOFREBIIL- 2D Ly (Fig. 20).

££ 10.35 mm (fFL20H %), HEAKAKESL. FEECLHOR - HAFR1BD LR
5. BREENSTERTS. BT EW LS (Fig. 2D).

£ 13.2mm (FHE24R ), 5 1FHEE 1 YTk L O EERCIL F R HEEAEET S, X
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Fig. 4. Growth in larval, juvenile and young stages of T. diaculeatus under aquarium

rearing conditions.

FEoOEEP IVBBIEW TR RBEOMEBENN DS, B 1 THEERIEGLLS
(Fig. 3A). MAIKEAEI A = -V B0 ATHECAZEAS DD, = 0B
L REETH oI

45 27.5mm (FHML37THHE), 5 1S 1 ik XOBBOBEAEATS. WKk X OBHIET
@R+ % (Fig. 3B). :

&K 46.9mm (FHL49F ), THERORAAELE LY, GREABYEL, BRBET Tl
BEETHDH. BRBOBEN o2 FE L VAERIMEL, BEOBANEE LS (Fig. 3
C).

45 100.5mm (FHL18LEE), @FiX\v » % 5 M, HAOHAMEIL. FHIEEEOM
e RaromL, Efeay (Fig. 3D).

B 535 B CoORBIIELISL B LI LA YER. nk, REORFRERC I 5]
{LE#~FFL 385 HEO & REL¥MR TS (Fig. 4.

A
A

ﬁi“li

AEOFZREINIDBEFEMINTH B8, T OEERAEMIMERRE CINENCTEREL R  RICiTBlgky
Brhs. 7 7 HOWRERLBEAEL, MEUMINCER T 7 ~F, 2vFFhv ¥, 7
7 &F (BEM, 1962 ;132 &, SBEEEMIVEZET~ =7 7 (Breper and Crark, 1947 ;5 (323),
»~YxvAEvE (Watson and Leis, 19745 A » 8K, 1979), = v E ok (Les, 1977 5 343)
RZKRAIERS. LaLehd B, ZEIE X CHHFR0INRCHRAFETS. &
DR, HREELRWABOWHMEIRERNTHS. 7 7BUATHERE R BRSO flic
4 v vA Kareius bicoloratus (BasiLewsky) %1k U HARREECIOBESGbh S (KF,
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1961, 1963) #5, ZOBHERXTHTHS. F~HCROTREE Shb <=0 v A+ POFHEES
BERMTHB. FroFRckT 3 £BOBREFIEMD 7 7, » v ~FHRHoLERIEF
(BEM, 1962) Lzt A LRABETH olc. F~RREBHOLDREL LTRELZFAL, T F
AWK TS 7 7EENORA LIERHERE YR T 52, BEERE Lo S EOREEED
B EkR b ch s, FiiifRoTENR R JCEEREOERIIRAD TR IIENT
FLLEL, c oW SIHANCEET S EEEXE TS5, ChboREXHL MY
KT HFREETEBHRINSD.

198242 5 A16H L KA SRR R CARE/ N AEEH 500 B (&K 78~135mm) MHEEI L.
AEZEREC XTI ok & SEBACMEMAIE, BLHT7~107 BRCHEYTIHFRLEEShS.
LIz TR bRREBIRE TN 7L — FIciliE {, BEBRT 3 ABOEIIL, X&
o il (1941) 23MFE « ZEHET “6 ABA~T7 A2V i—Fx 8 A” & Lico L izig—%%+
B. HBABPEDOKERENOHKDE 6 ~8 A Thol tEMHRBL TR SR,

&

Woo®

RIS RIBALIFEEMEE (LR Ik B, BERERRROBHEDEZT CTrdh i
bDOTHB. RFBRFUHEPIERTHFE—EmCd B2 Z0 . EXR2EYEO MR —EL
it 7 7 BORBEGT OWTERYEV . B KHORENL L YV ABEEROERSK 2 HIE
Thte. BELIBHLELETS.
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