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Spawning Behavior, Eggs, and Larvae
of the Butterflyfish, Chaetodon modestus,
in an Aquarium

Yoichi TANAKA, Syozo HIOKI and Katsumi SUZUKI

Abstract

Spawning behavior and early life history of Chaetodon modestus TEMMINCK et
SCHLEGEL are described in detail from aqurium observations. The early life history of
the present species is the third record among the family Chaetodontidae. Spawning of
C. modestus, in captivity, and it occurs between multiple males and one female in the
night (between 18:00~22:00 hrs.), in almost every day during about eighteen months
(from Aug. 14, 1978 to Jan. 31, 1980) at water temperatures of 18.6~26.5°C.

Fertilized eggs are buoyant, spherical, and colorless. They measure 0.75~0.80 mm
in diameter and contain a single oil globule measuring 0.18~0.19 mm in diameter.

Hatching takes place 15 hrs. 50 mim. after fertilization at water temperatures of
25.8~28.8°C. Newly hatched larvae measure 1.40~1.50mm in total length, have a large
ovoid yolk 0.75~0.77mm in long axis, and have 25~26 myomere (12~13413=25~26).
An oil globule is situated at the rear of the yolk.

Early larval stages of C. modestus are described for eight days after hatching.

The mode of reproduction and the characteristics of developing eggs and larval
stages of this species are compared with Chaetodon nippon and C. daedalma both
previously studeid.

&

il

v ¥4 Chaetodon wmodestus TEMMINCK et SCHLEGEL X, AXFHF avFawv
ARBEL, RIWEBLUERELUME, 88, 74 V¥ yomasdons GEHIEDD,

¥ BEEEAEITEYEREIE AS6455, 200048 7 B14H524T ; 200042 9 H27HMEIE ; 20004£108 4 BH2H
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1988). AfEIX F 3 7 F a 7 7 X Chaetodon auripes JORDAN et SNYDER & ¥ T 2 ¥ 4
Chaetodon nippon DODERLEIN & & b2, B, REBBICEEL b >ARAEE LTI, BF
BUSEIG L7 B R WETH 5.

INET, KBRAEOEINER « FIHBEER I DWW T, LoBEL (1978) #3\Y 4 THR/KE
212X % C. fremblii BENNETT, C. multicinctus GARRETT B & U C. unimaculatus BLOCH O
3 I D\ T, NEUDECKER and LOBEL (1982) 23VH K Vg # THE & L 7z C. capistratus
LINNAEUS & C. aculeatus (POEY) 12D\ T DEITEIOHE £, Suzukiet al. (1980) D7k
BB 2y 7 a5 4 OEITENE» OFEEME L IIAFAE L L MFROBEEL, Thic
a2 ¥ > C. daedalma JORDAN et FOWLER (£7KiZ%>, 1996) DOIN - [FADERBICET 2k
ERRIICTER,

FHE L, REBRFEERIFEEYRE (LT, HfE LR TKEMTHORED, 19784 8
Al4H» 519804 1 A31H % TOM 1 FH¥ O/, ZIREHEMN =ML -0 2BEL, Ins
DEINEREIPAFREL LU AR E TOFADEBREELLEC T2 I LB TERDOTH
&7 5,

W, AREREO—ERIXITIEE ARKREFZSKERZTOBRKER S Nz,

MR EHE

BHAREOAF LABRE

FAZI97T4E T AR, FwHHEBEKTO=ZGEE BT DKELN~20m OWEI, FA
PRETIPUWELIBIRT, YZ2AROFFEVHECI > TERESh (Fig. 1), HEOHTF
K ARG EAE S 07118 (Tablel) © 55, BEHHICETFLI3I~0E (&K
95.3~128.4mm, {AH#23.2~52.7g) TH 5.

FBEKEI—TEAZARD D7) — 8 (REML. 36m?, Al .1lm, F&1.5m®) T,
—EBEAEED 530~130cm DF S DEESHENLTWE, BRIEHY, BRAXOEEII—
TIZid s,

W, 07TRE30~17R303 ORI AMEIEEE (KE L 1 m icd0W HEHIELT 2 LT3RE) »°
BITENTw3, HOBRLEL OERITORESZITRHEL X 5T, /KET3.8~4.8lux,
KIEET0.6~3.0lux BEEIE Nz, FABEKEIERIBERENSGIEZ», LPHCEIMBS L
T, KBIZEAEIFIZI8~26CTH - 7.

FEUVHARSI X, RE3LI~4H0B DMz, ~ YV H vt Monocentris japonica (HOUTTUYN),
IV ¥ A Pristigenys niphonia (CUVIER) ¥ 4~ 78, 9~EVEFFEHEBEIN T,

R LT, HIEHCRSHERCBEIAC, 7Y, 7H )k EOFERAANA LY
BREIYMLIEbDE, BIZERELARINLETRE L.

ESR{TEN O EREE L EESROERS
EITEIOBRZ X, FICKERTE? > DHRIC L o72h, FER, 35mm 4 X 71 X % 5
90 REE R AR
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Index map—r
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Suruga Bay

Omaezaki

13830E

Shimizu

Fig. 1. Map of collecting sites (shadow areas) of C. modestus in Suruga Bay.

O Lz, 70, ERCENEENTE R BEOENORRZ, 5, KEoRAO
WERE L 7e FEOBINRRE (8 7o —)VEL 1 600X 280X 300mm, HH120.106mm HE&E D
F v MRY O B ERE) NOINOBEHEIC L > THETL /2.

WIE S U - FROEE

ZREONOFEE TR L Tix, PEYIRESRRIE B2, /KT 2 FE S % 00 % TR O 2vE: i -1
TREL, BHARBKEZ L2300 BEAE 77 A5y 7&5% (WG 374 ) it
HL, FOBKRETVOOIKTHE Lz, 7, ENSHCEERINTE krs 5513,
e, FHAORINAKEANOINZFEFO L ETHE Lz, BUFAOEETRR, & L TR
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Table 1. List of main collecting species with hand trawl net from 31 July 1974 to 26
January 1979 at the site shown in Fig. 1. *

<t w o [t @ (a2}
Date N PN & & o
4 — ~— i — i
M = NN — NN M AN ™M A ~ N N N N — M~~~ N NN
Species TEATddccdmEassssoansgeddsloe s
5828888328282 8228882243.8882¢4837
Chaetodon modestus 211212 4931123211811 331741121121
Hippocampus takakurae . 1 217 13 3 1 3 1 1 21
Monocentris japonica 11 213 11
Acanthocepola limbata 3 1 2
A.krusensterni 2 1 1 2 2
Pristigenys niphonia 1 12 1
Pagrus major young 1 4 2 3 4 9
Hapalogenys nigripinnis 1 1
Kaiwarinus egquula young 8 1 13 2 1
Choerodon azurio 1 4 2 111153 11
Microcanthus strigatus 1 41 1
Triacanthus biaculeatus 2 13
Canthigaster rivulata 8 2 2
Sebastiscus marmoratus 5 2 2 - 1 1
Dendrochirus bellus 1 2 1
Chelidonichthys spinosus 2 153 7
Phrynelox tridens 7 4 1 1 1

A EME L CHEM LD, [BEKEBELE2ECENT, ZORSRYIREFES L LK
I E» AT Water bath R E U7z, KEREE > TIRFAIEH, E=—L« F—X
BV A7 4 LTRELZIED, @EKIENICIEC CREHEKIC L > THEYEHRAL .
FOBOFAEIE, PIHERELTyF S XV R AV ERE LT,

w R

EEDPRCER

EEIRIX, 19784E 8 HM4BIcHID THE I N, Dk, EHO L S iiTbivizss, BIROEINA
k> TR BE 2B LUEEI0H 9 Hr oBERKT LIz1980E 1 HERE TOHI16%
ARic, EINSHERS NP olDRBHOATH> T,

BEIOEMBIMEROBHIIE S » TR WA, 1 HOBRIFSIE2, 0008 F~#20, 0004z &
Hiz k- TESRBo oz (Fig.2),

PENREZIZ, ARERREAZ MEAT LT o 1 K300 D190 & 8 BEHIZ D01R303 £ T
D OEPRSNTH, 0%  FHTE 2 B S 4 R D198:3053 2> 5 21K3053 DI
Thhtz.

EMOFRKRYiE, 1RBOMEEROBIC L2 7V —FERTH- -, FiRom<, EINgHREH
DRBEOHAIFII~ARESEHET I T Wiz, Y H QS ZNI D BRI 3 3 Lt
1%, SR EOHMOFBINIZTE T, HIidHAS»ICTE 1o,

PENNBIE T O F AT A DANRIF17.7~26.5°C, pH6.4~7.7, ¥ ME31.78~36.337T,
ZDftipAEZEE (Table2) WAREDE E ORFBE X RHE 2057208, BEINZAR
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Fig. 2.1. Daily changes in amount of spawning egg and temperature in the aquarium from 1
October 1978 to 30 June 1979.
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Fig. 2.2. Daily changes in amount of spawning egg and temperature in the aquarium from 1
July 1979 to 31 January 1980.
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Table 2. Water quality in the aquarium from 14 August 1977 to 31 January 1980 for the
parental fish of C. modestus are reared.

Hin. Max. Average
¥ 1T(%T ) 17.17 26.5 22.6
pl 6.4 1.7 7.1
Salinity 31.178 36.33 34.31
NO, -N(ppm) 0 0.106 0.015
NE, -N(ppm) 0 0.018 0.004
H-Alkalinity(ppm) 36.0 146.0 73.9

18.6~26.5°CTfTb 7,

EINTTE

HIR DA<, AREDEINIZAERAMI®RI, KEEOERTOBERE,ICZ T 5 EH»
D OF T Tz, KERICBY 2 RXBOEIMTENEIUATO L > CENSI NS,

EMO 2~ 5 BHATC, BRIz & 5, AR LE» S OHECHRIIRETH 7205, Z0
TEr oL Bbh 2 BB~ HREOM T, MECEVWHTE S THIMKBE IS (Fig
3-1a). O, BEEHIIERL MR, KEEIEOEES OB TYh % B D W T#ILREET
W5H, ZOEETIRERECHTHOMR ZHE Y (Fig. 3-1b), I OMEZ, FRTERI2H &
Bbh s A L > TERD» 58S AP REE TH 205, 7b L0ERICE S,

EEIRD20~30538Mc 72 % &, BEEOSIER Uik B & Sfa % iEn, HEh &KE F20~30cm
FCEAET2EOwinb (Fig.3-20). 75&, BAURHEHDIEZ,, HEBbhs 1 ~HENZ
D% ERT 2 (Fig. 3-2d) 3, MEIHUHEMTAEERCES (Fig.3-2¢). ZO—&EDIT
BIPEINOD 5 ~1053H1 £ TR YVRE NS,

0%, WRITEMIEEKL, KEERCETRHELEL 20, BMEHEOMIIN T 5840
BEBHICR S, ZDLDWREE LIXS ke L&, BAamidhE L clks 2o
Ryt 2441, KECE» > THU BT 28ER21TS (Fig. 3-3f). M izEiekic L&
L, W& L b KED > EEE—HEL L /RECHRA L B2 8L ¢, S 150~60cm
AEZHIHEL 782, MELSHINT 2 LIZIZARRCHED BB T 5 (Fig. 3-3g). M & FAI LAk
HIZA»> TAEFT 2, W aifr BEbh 2 BEOMEELENRE CALREL TS
D, B HEOREE & TR T 5,

BEIWE T, MEAEECR 2, BREMHECIEE 5,

FIERLEESE

1978 8 B4R OZRINMC X - €, JINFEA LBL 6 HE X COFADOTEEBIC OWTEEHT
3.
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| @l‘

Water surface ~

Fig. 3. Diagrammatic view of courtship and spawning behavior of C. modestus in the aquarium

(males: white fish, females: black fish).

1. From two to five hours before spawning, males pursures each other (la), A gravid
female stays at the bottom (1b).

2. About 20-30min. before spawning occurs, the female ascends to 20-30cm bellow the
surface of the water (2¢). The dominant male and other males pursues the female (2d).
The female return to the bottom separately (2e).

3. The dominant male nuzzles her belly with his horehead and pushing up to the surface
(3f). Just before spawning occurs, the female and the dominant male swiming up
mutually in a circle. The other males try to approach and follow them. Mutual spawning
occurs and the other males dash and shed sperm almost simultaneously (3g).
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Fig. 4. Development of eggs and larvae of C. modestus.
A: Morula stage, 1 hr. 30 min. B: Formation of embryonal body, 5 hr. 30 min. C: 4-

myotome stage, 7 hr. 30 min. D: 18-myotome stage, 11 hr. 20 min. E: Immediately before
hatching, 15 hr. 30 min. F: Larva, just hatched out, 1.46mm in total length. G: Pre-larva,
1.43mm 6 hr. after hatching. H: Pre-larva, 12 hr. 1.80mm. I: Pre-larva, 24 hr. 2.25mm. J:
Pre-larva, 2 days after hatching, 2.33mm. K: Post-larva, 3 days, 2.39mm. L: Post larva,

6 days, 2.45mm.
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RDFAAR

ZHEINE, HWEK 1 EZE T 2 MEEHOKE S BEF I T, JIE0.75~0.80mm, HMIRE
0.18~0.19mm, JPfE®R & CIIARE R /G137 <, BRI,

ORPaFEA:

ZIE20531%, BAIOINESThbn T 2 MR E 25, Z0%IZ10~155 kR TEosE S,
1 B30 BRI A ZEHNCE ST 3 (Fig. 4-A). 4Rk, BRHICAD, BADEHRI NS,

5 BSFA305M%, WRRZ 2R D5/6 5B, IMEEESURShs (Fig 4-B).

7 BR300, IREEDSTER S 513, 7 v S—KIEHHEL, ARl ) 2oREA I 4
~5@@%€# R o5hD, Fiz, MEEIOIFEERE I IZEMREEDS-HEEREL Tw3
(Fig. 4-C). 11K¥[820530%, BRARIIN 2 I1ZIZ1/2E L, SEiEIsEIEz > 5. BElRAE
mén,%¢%i0%%&ﬁk%@ﬁ@i@§@@mﬁb 2 5NG, MERO—E I IIE R
BHEELTWS, ZOBETLREEORKLES AL LTRDS5NS (Fig 4-D).

15K5fEI3053 2%, BEE25. AP REOBARMIB LT, 7 v 3\ —KREEBECHEEL T
278, BV Y ABERENTHYS, LBOFE LD o h, EMIINERE» S BEREL T
B, LEXrsgEBIILSCEHERES (Fig. 4-E)., ZOBEAOIPE, BRI I ->THH&
o BEREHHRICHEZ S 1, BEIEL» 2 &b 3

RS0 BRI RO Tbh, 03058 TOFADFILKT Uk,

BT &

BeEZOFAIRZ, £RK1.40~1.50mm, JP#E O RE0.75~0.77mm, wMHEKE0.17~0.18
mm, SIEEIREYmE DRTAICRE L, AT L D ARiEE TORE1.456~1.52mm,
BRIZIPE OBIGICAIE T 5. PRI ZERRBORIEOETE L, JIEE & BRI IIFER
WHEYDEAEST 5, DIRZBR I BT, RIBAaRRLEFAL Tulnky, K
ARAEC B B, EEiIB12~13+13=25~26 (Fig. 4-F). FRIIIIE % iz L= EESA 0

BAREEC/AKmIcEE L TB Y, MRNCEIHRERS THiET 5.

i1t 6 BefEfE, £8K1.43~1.58mm, FHIEOBORMIIEEREL TEER 20, KEFR
RE[ITHER B H 5, FHEH12+13=25 (Fig.4-G).

PRAL120¥%, £5K1.80~2.05mm, BEREBEREEHEEEL T, RORIBRELGCIENY
RN, WEREEICOHEL W3, £, RORHIC, HtcBERoBEERI L EEGFR
FSHIRL Tw3, EROSEIZBEARIC L > TEbN, ORISR LE VY, Bzl
Bz on s (Fig 4-H).

M r24B5E%E, ©R2.25~2.35mm, BEEOEARIIECRI ALY, B0
& TCEbLNS, —F, BHMOBABIUVEARRITLRL (HEREE T 2. EHMHHEK
12 (Fig.4-]). FRARFABTABOERICKED T, BT, SERCEREHET 3,

Jefl 2 HE8, £R2.33~2.50mm, JUE, WBkE HIRIEBRET 205, LFIBEHFRI DR
RBF L. OREAE LTERINBD TS, REFABCI>TEbhTWS, R
RO EERENVHEL, BB ns, AEOREREERIIZIRO®RS £ T -
Tw3H, BREHE S TPIEO b 0 RIUEERC S Y, TERERANOBE»RD Sh b,
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HOEBCHEERELA D BRONTESE I TEL, BEHO b O REFEE i biEs-> Ty
5. EEmHEisll (Fig. 4-]). 8

HHMF &

ik 3 Hg, £82.39~2.52mm, FPE, Bk b2 TRINLR L S TBRIFAIICA
3, OB E, EFOFENIELT 2. WENHRT 2, BARIL, ZOKEPEEGEE I
£33, HAERMEYES X OTERIL VERE S Hficblo TRERCHEN S, &
7z, HRRREEE CHAREOHRENIED s h b, HRHH11+10=21 (Fig.4-K).

Mt 6 Hik, £&K2.42~2.55mm, #HHIOBRARILTEI» O/, Kb o TILAREH
BEELT, AREMEIFIF T EHOTRZ 2, BOBK EHEBEORENRD NS
(Fig. 4-L). FAREBNOHTED 5 REIZHT THEL THERICERL, BT, oy L
RYRT LY %BETIRTLEEINS, LrL, BESHEZ TCOEBT LT/, FRE
WHII-ZLERED ok o7z, W, EHINOZERIZH0%, BEFREFHI00%TH-
7z, DIRFEEhOZREINDEE AR IX25.8~28.8°C, {FADEEKIRIZ24.6~26.3CT, I -
FAEEPR RO pH 136.7~6.9, HEOIEEIX33.57~34. 220 &FHTH - /.

g

=

BIRL7z & D, FavFa v A RAEOEERERI - FRAOBRICHT 2HE X% <
K, AHRTHESNIBEREEBERS LB WY, FTHFMEERERTo vy 7354
(Suzukt et al, 1980) BXU=zv ¥y ERiED, 1996) OZFh L DEENCEIL T, LT
WET9 5,

BRISFMICBEL T

BHBRBICBITS2Y 7354 OKAE, SHEMEOKE0~40mETY 7 754
Sacura margarvitacea (HILGENDORF) X F #'/NF ¥ 4 Pseudanthias elongatus (FRANZ) 72
EDONFFTLEDED, 4 b XS5 Cirvhilabrus temminckii BLEEKER, T v b X/30L
Sebastes joyneri GUNTHER £ ¥k & b iCRH a2, LerlL, Frursz¥81L1o58E, 20
EORBEWBTCRIFEALRS Z LWL, FAEI~20m OMRECREI KB o
IRFWADURE T BT, VAV T4 R4 T Choerodon azurio (JORDAN et SNYDER),
<& 4 Pagrus major (TEMMINCK et SCHLEGEL) DEfZz X eiic B & (Tablel),
B OBEEEMcRIERROSNS, Fh, Fru2d4ik, FavFavvdRBEaEELT
&, FavFavvd e bZFARREOHRBHCEESASN2HPLVE XK,
1985) O—D2ThHh3 I L IZHFHEMUIEZ 5.

EIKRICEAL T

KiB21.2~25. 8CTHEBEIN YT a5 4 T, EMBTbhOR A b23°CLLED
23.4~25 6COERIZH o7z, —FH, SEIOF >z ¥4 Tk, KRl7.7~26.5CTHBEESh
Twiz (Fig.2-1, 2-2) 28, EIRM{Tbit/-D1x18.6~26.5°COHEHET, vy7a51DZh
WHARTEAKRTHERINTONS Z EPERINT:, ZOR»S, Frurd4idy7asy
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AN AR TEABERESECLEEET, LROXRBRECB T 2MEOSHRHROEEE b
BT LDIKFELONT:

EIREMICEAL T

BRI L T, Yy7a84esyrurz s 4 mEr b IRRFRAT, % iX18~221F
O w{Thilz., 73, NEUDECKER and LOBEL (1982) SPEAVEEE TEHEZ L 25RO R A&
H2BOENIWTIN S HEDTHHSEIRICTONTE Y, AUISEOBREBRSIHLTE 1 KHE
EPBZIThbh 2D L IHET 2ERER oL, ZOEKEAL T, KEE2ToAKEDH
BIERIVFEBEINTED, IO LNENRAOBECEZE L bDELFZONT, %
P2, TS IEME AR OFEEIZOWT b TEL, C. capistratus TIXimHE D 9~ 4 HLA,
C. aculeatus TREHADH D 5 iZ 2 HENCENBN{TbilzE LTw3, Ly, AIRL &
S ABOENIENRCLZEIR >N b ODRITELThbN:, ZORCEHLTARKLED
BE SRS &, ERSNREENEZIZFA LA OHEE YY), AL OEENR
BREFED oo, bokd, SHEAENEAET SN TWIAEL, 2<{KXBCHOEE
PZIT5IELOEVENCREINTEY, Lrd, HERAL»OENE THRIAMEZEL T
Wicle s, REREIE L T L Bbh3ERY X A Eﬁiiﬁﬂ%%bfl{)k bordEzIoh
5.

EIfTERER b YT aF A L5 vur ¥4 ZIEERETH - 1205, RATOEINTEISSELA
DFavFavrdTRAEN T EINTH % (NEUDECKER and LOBEL, 1982 ; THRE-
SHER, 1984 ; $7KI1Z#>, 1996 iZh) O L T, 2ETR1EOMWL T 1 BDEN
HEDIE 1 ~ RO L 2 7NV —7ERTH o7, ZORCEALTS, WINATFHETT
DEEEHBT LHRAATCOEREEDOEC L 2THOMEEL bEZ ST,

IR AR

FRINE, vTa54, Yruryg, avBr0 3L b IcEaEHORE S BTN
T, MEZY S a5 4 T0.70~0.74mm, 7 ¥ > T0.70~0.73mm, ¥ > 17 ¥4 TO.75~
0.80mm &, ¥F5aF A4 L2y B UPRIREIKT, Yol F8 4 TPPKETho72, Ly
L, SIRFETI, MERECERRESYSHET 5 ARWERO—E»INERE» 5 8§
3k 8% OEPENRH S,

FROFEIZEL T

BEEZDOFRORE SR, ¥YyZ7a84D£E].45~1.53mm, 2V ¥ D&2E].45~1.53
mm, ZLTH a2y 4DLEL 40~1.50mm & IZIFREET, WiE» SHiF IRl % K8
O EFOIZ L, WMEROMUE (IBRERCUE), AROFNREEVNOEFELELR Y, 3EOD
HETREIEELT 2, LrL, ¥F7a5 4 av ¥y T, BEif»5EBHEHTC» I TOE
B L UHERICERRD 2 W IZEROBEREBEEEET 208 LT, Frury4 T,
SERCR O B ARSI EROPIERICEF L CTHEET % L o EENRD S hiz, BLl2rR%
DFATIE, Y7a54 tay¥ryoRasl UEaRiE, RCEFoiE», BlghA» S
BERB AP TOEE &£ BEEmCERL CTHET 208U T, ¥rur ¥4 0REER
&, BEEEERiEe, ReREEERISORRcEhEnEF L TEET .
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P24 B OFATIE, Y5354 Loy rOfRlloEaRIIES, BNE bIcHE
B3MEP DB DKL T, Fru s 84T, EOEERRBITIEECENY, figzE
EREOHHE & IFIZRME £ 225, BOERREINELEB204THS, B2 HE
DFATIE, 7 ru 754 OBEBRIIELT E T2 2130, B TREREELALIEL D H
BonsDixdLT, ¥7a54 ClER L EROEOREPEMICERERAILD %1%, JHEK
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