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Morphological Description of Flying Fish, Cypselurus hiraii Larvae (Pisces: Exocoetidae) by Jae Min Park,
Jong Youn Park', Jae Kwon Cho', Na Ri Kim* and Kyeong Ho Han** (Gyeongsangbuk-Do Native Fish Business Center,
Uiseong 37366, Korea; 'Aquaculture Management Division, Aquaculture Research Institute, NIFS, Busan 46083, Korea;
2Ulju-gun Metropolitan City Livestock and Marine Industry Division, Ulju 44663, Korea; *Chonnam National University,

Department of Aqualife Science, Yeosu 59626, Korea)

ABSTRACT

This study was conducted in order to investigate the growth and morphological deve-

lopment of Cypselurus hiraii larvae and to obtain basic data for taxonomic research. Specimens for
this study were collected using a scoop net (aperture @ 60 cm) at the Geomun Island in Yeosu-si,
Jollanam-do in July and August of 2013, and the mean water temperature was 20.6+1.84°C and
the mean salinity was 32.1+0.46%. during the collection. In post-larvae of total length 9.58~9.69
mm (average 9.6310.04 mm, n=5), the mouth was opened, and the maxilla was shorter than the
mandible. The length of the dorsal fin did not exceed that of the ventral fin, and the dorsal fin was on
the same line as that of the ventral fin. In post-larvae of total length 18.0~18.5 mm (average 18.2+0.22
mm, n=5), with the growth accelerated, the pectoral fin was developed broadly and their caudal
fin was differentiated into the heterocercal tail. These characteristics suggest the development of
swimming ability and resultant active feeding activities. In post-larvae of total length 22.4~23.0 mm
(average 22.7 £0.21 mm, n=5), striped melanophores deposited in the pectoral fin, and small spot-like
melanophores expanded in the processes formed on the mandible. The dorsal and anal fins were on
the same line, and the anal fin was situated behind the dorsal fin.
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MY X (Cypselurus hiraiiy= 52X = (Belonidae) & %]
I} (Exocoetidae)ol] &3t ol {2 Lo AHEA
£ Z3sE YR (C. agoo), 712 A (C. cyanopterus), ABE
| (C. heterurus doederleini), B]F22 X (C. pinnatibarbatus
japonicus) 2 'S (C. poecilopterus) 5 5% 1150] =49
AASH= Aog BuE o] Qth(Kim ef al., 2005). ALY =
Pzt Ex ¢} vlshd 7hEA L] YF EEA] AxX 1
et v o] ofefjE SAo] Urthe HolA EX|¢% AlolE B
eItk (Kim et al., 2005).
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g2 5] gt s dFEE Ao FELE (Park and
Kim, 1987a), A}2]¢] 9] &Z2¥ (Park and Kim, 1987b) ¥ &
732 AHE (Kim et al., 2001) o] +HEHAL, =9 A+
2 Hirundichthys affinis®] %7]%g (Evans, 1961), H. coro-
mandelensis®] & WA 2 z}o]¥e (Vijayaraghavan, 1973), 9l
B39 2z 9 u]F W (Dasilao and Ymaoka, 1998),
AYGR 9 z7|¥d (Dasilao et al., 1998), Cheilopogon
xenopterus®] Z7)1E&AF(Watson, 1999), WA|Z B8 &
2] 9] A A (Stevens et al., 2003), T]EZE2]o} DNA A
o (Nagase et al., 2005), 7F=mjgx 9] & Fe)e} AHghA7)
(Ichimaru et al., 2006), H. affinis®} Cheilopogon sp.2] 274}
S| (Castro et al., 2008), C. simus®} C. callopterus®] %7|
A ZAL (Shakhovskoy and Shtaut, 2008) 2 E75+4 AAE
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Fig. 1. Monthly change of water temperature (July O; August 0) and salinity (July A; August ) off goemun island from July to August.

(Shakhovskoy and Parin, 2013a, b) 5°| 43 = 3]t}

24 ANH o2 et ofgE £7]9
5 2 FHE /A2 ERIEE A4 9121 (Hubbs and
Lagler, 1946; Kim et al., 2001), SA A3 2] 9] 9 e H3}
7t Eobet choksil et AERjo] A17]9] ol 58 FHsHet
293 PAZ o]4E Ao F B 1 Qth(Kim and Han, 1991).

Syl As AA7IA 27 AR o] A7) vEhg
L SAAE vk L FeREel B Q75 2R (Park and
Kim, 1987a)0)| 4] 4B AP L B o} 2 I3} o] FoA =
A7} o]2ol 7 gk Aol

weba 2 Atolxs A-E AugA] Aol FEH E4
= A F A4S A% 2R dFY 712ARE 9]
gstu} @

RE folAze

Mz H U

AlRE 20139 79RE 897 A oAl ARE 3199
4 7HEE FHa mamE 2E] OM Z4 (5 960 cm)E
o] gate] ATt 2AIZE B F AT Aol 2570
A2 F 58S 5t 10% FHZ2L-ol| nAstA, AA|
& 1|7 (Nikon JP SMZ800, Japan) 3tofl Al 1~408)-& & 23}
At o) 2L 93 55 H 7] (Nikon JP V-12B, Japan)S
o] g3t zt Bjuttt 0.01 mm7tA| EAFEL, AT 5
Qb 2 9 HEL F2A4557%7] (HOBO ware)$t 254
71 (YSI556)E ©]83te] =4 1m Zo]9] &FoA 24 104]

£ 7|1&0 2 13/d &A1 o, Roj9] FE= Kendall et
al.(1984)°f wskch.

4 il
1. MAIREA
AR o= 20139 7TERE 8ETA] A AG¢A] AR

= 9 4 7Hre FH =2xEE R oA HY SR
ot ARG YL 17.6~24.9°C(HT 20.6+1.84°C)
Fi, GEL 31.0~32.8% (B 32.1+0.46%0)°] A h (Fig.
D). AAZALE 54 10~15mE vieho] 23 YZo] 4
o AN, ZARE (Sargassum fulvellum)©] HASFIL QIS
o, 228t FHoE= 2T B2 (Sebastes schlegeli), 7N =2HX]
(Petroscirtes variabilis), W =2} X (Parablennius yatabei), %
o] (Mugil cephalus), 13 ] (Rudarius ercodes) D Z7§0|
(Trachurus japonicus) 52 o177} WAl Fdof 23 A3
Hou & F9 ol AAEHA s

st7] 915kl QAT Aol AP A4FA
IR E TES A} Okiyama(1988)7F 11
gt Aol gAEG =T BE Ao wEW ARgR| 9 2
BHo| gemol Mazt XA,
13.0mm |4 o offE sito] E7]7F FAENLH, 13.4
mm o4 wf SMAEZ BIR] = oA e RE7t
A eutt] o MAx7E At A% 23.0mmY o 2+ 29
H A=gu £7] & A=Y 13~1470, RA=2n] 7~
1074, 7FEA=8u] 15~16702 & AtolA H-E Aol
frAFSte] AujER] o] 7] 2ol 2 FH 5T

3. X{012| 2R el

AT A B A AL Aolo] RgY S4e BAT
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Fig. 2. Morphological of larvae of the Cypselurus hiraii (A', B':
dorsal view; A%, B%: ventral view: A%, B: lateral view). A: 9.63£0.04
mm in Total length (TL); B: 12.8+£0.11 mm in TL. Scale bars=1.0
mm.

A3} oS Fig. 2, 33 2tk A% 9.58~9.69 mm(9.63 +0.04
mm)2] 7170z ¢do] dF UL, g o] offE R} &
Ut SAL2u] 9 dol= WA =gn|E dolA A ok, F
AL-ul= iR =gulet 22 Ao YA SAEE=
UR7HA] 2efo g wof QISlaL, 50| oA FE ZeAF
7THA 22 S0 FAH U 7HEA =2 n| 9 vjA| =
Hu| 8| ERE = SMLax7E B J2FE] I, F5l
€ ALYt AREE BEEE ZeRE2A] YR7HA|
Hefol A7 PAE Ui ZF B A =g
£7] = A gud EE4 A= 1), EXE A= 771,
SA=gu 570, s A =gjn] 470, RA|=2jn] 570, B =g
o] 14702 FA= o QL 3iTh(Fig. 2A", A% AY).

A 12.6~12.9mm(12.8£0.11 mm)9 F7]|=}oj= mg] of
A HEY AxE o SMAzTE AZE UYL, Rl
= 2719 By mgoR IFEo glflen, 7tEA| =]
o v =gu|ol= 7R B¢y ST F7HEE A o]
RIS 7HEA =R Y £7] e BAR A2 1242
Z7FtAaL, A =8u] 770, s A =2 n] 67, KA =2 n] 97,
wA=Hu|7F 15702 F7Fstgnh. 7 =du| s RAE
Hefolla, A WA EEA Ax Ve Algn] o2 A
A=l o Umz £71E27H &= YU (Fig.
2B! B% B).

A% 18.0~18.5mm(18.2+£0.22mm)9 &7|&toj= W7
2o JAEUY S ZT7L 7SR = 7tA] GA 2
ol AN, 7k} WA =gn] ol FEox= gHFE o]

C' D!
- D2
C2
- D3
C3 -
E

Fig. 3. Continued (C', D": dorsal view; C?, D*: ventral view; C°, D%,
E: lateral view). C: 18.2£0.22 mm in TL; D: 20.7 £0.22 mm in TL; E:
22.7£0.21 mm in TL. Scale bars = 1.0 mm.

Atk AsA=n)7t AgEs RERE neRe TREL
A 9% olzom SHAETL Yatulo] AT, 2700 &
A 7hzw RU7} SujshA et et B2 B0l
AEALHEE AR WolAL, BelHel | R wA BE
A Az e o ddse] et A mene £7] 4
28 Az 67 F 7 B Rio] F 2= roly

<

o ZolAwA $gule] Fei hebdrh(Fig. 3¢, €% C).

% 20.5~20.9 mm(20.7 £0.22 mm) <] Z7]|A}o]& of7tu]
A% weAT BA A Z2A hE T 34
Hol 9, 75Tt WAz uos wgmoke A%}
B2 Wso] gglow, FALn gHE A% P2y
of glgich. ool ke ureh mope] B717H Pyl 9)
I, B2 AREE Sie] S YFE et
AgALEn] 7] Sk 14702 ST, SALne &
7 Sk 1A Frhskgon, meAnaue &) Sk 18
A2 $7kssich(Fig. 3D, D2 DY)

A% 22.4~23.0 mm(22.7+0.21 mm)<] F7|AojE 7k&3A]
Lejuo] ZRY gejel SALA FakEo] g9, WAL
ujol AutgoR SALTIt HE o] YR, offd
of BAHE B7lel Ao vy mopo] FALLI ol

At TR F7] = WAZ FrhetER, 22 A
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Table 1. Comparison of larvae melanophore distribution in Exocoetidae fishes (present: +; absent: —)

Melanophore distribution

Species TOI?IlnlriI;gth Snout  Otocystic Occipital ~ Isthmus Pe%tl(l)ral Ve{ril;ral D({)ir;al ab\c/g;tlrigllllal
Qe i 21 e - e e e
gﬁféﬂfgﬁowma) 1197 - ’ ’ ’ ’ " " v
(Csy}faflftl:gvusiil;n:rfd Shtaut, 2008) 175 - B B i ’ * * )
(Csy}faflftl]’f)rvusigl;uailgesr@ut 2008) 8.60 - * " " ’ ’ } ’
Qrebrwieemedeielent o - e e
Watson 1059y 25 - - ’ ' o '
Hirundichthys coromandelensis 507 + + + i n _ _ +

(Vijayaraghavan, 1973)

o 9AE 51 AALuL AR =n)7} SR
Azoz 93 sit (Fig. 36).

2w

Aol AL 4Tl et B T 4o et ofe)
7HA] FEE HEEE AL B 5 It (Kim e al, 1992). &

3] G x| o] 7= G X< (Genus Cypselurus), 324 (Genus

V2|4 (Genus Exocoetus) 5-°] =t ©] &
o= g2 O/\]'b']’ o] glo] ERET ohlz}t 27| WEAE
935]7] 9t 2R 01719 Fej2A7E E 28k (Park and Kim,
1987a).

A= 4~ 109714 A7) E 7Rl AR dEA gl
(Park and Kim, 1987a; Kim et al., 2005), ¥ Ao A= Ay
G| Zolo] 2HA7]7F 7T~8YR] AL R Kol AudX 9] 4t
TA7|7 G fARE Ao g wahEw, ARt 9 e
ol Ags] WA A gob 3k AEfEHHQl AL AL
4a% Aog Azrer

ARgA] 2ol o] Fejd ER ol HS thE GA T} o7
o vlus] Hepth mER=gu]7t £ AP UFojAe Al

71& Bl EH AudR o HL, A% 20.7£0.22 mmYA
wYALu| AFYgo] AFLE So7tHA F A= Uy
o171 Zo] FAE L, ot Fo] 1_]551:]- A wasigich
] (Park and Kim, 1987a)= 3} & 1794 AA 17.6 mm
d o FEe, A= F3 T 1194 A% 12.0mm

Parexocoetus), %

2 AR B Do)z} g2 uf WEstgl 2™ (Dasilao et al.,
1998), C. xenopterus= A% 36.4mm= Av|GX 2t 4%
o (Watson, 1999), &&3st= Aoz Yeht Futtt EEA|7]
of ZfolE H it

A o7 Aol= FAAN7S FE7E =
Fole FARA FoT TS vk ST FAA
of £ FHIE vwEH AHEX= AF 9.63£0.
A o F5o] BoARE LYARTR] A22 £
7FEA =guet wijx|=gjn]o] ZR 7
Z]‘:-a‘]]ﬂ' AZE = RERE BT
Z] (Park and Kim, 1987a)= 53} & 7
B AR W mope] SAAES} 1 BEs
QALen] 9% Qofw WAe] BALEI BRI
ag A (Dasilao et al., 1998)= #3} 25 2 HA |
o o A 27 Ak, 7k B A=gu|o=
2heo] QA gteh #3F 3 114A = 5ol 4719 7t2 &
FYH7F FAEUJL, 7k i, SA=u|o] J2sHTh H.
coromandelenszv(V1Jayaraghavan, 1973)= £23} A5 AR
423 mm% wj ¢ Fj0f B 7| A FE] U7 2ok
SA227F ZAEJQY, A 507 mme = B AA7F 2
A= 4T}, C. xenopterus (Watson, 1999)= A%} 12.5 mm
o ) ] R o] B1E WRE A4, WA
lol AutA oz UR7HA] meFe] SAAZT7E 32hE o] QgL
S, H. afinnis (Castro et al., 2008)= A% 9.0 mm¢¥ o o}
Sz g o] 4H 42 W mopel SHLs AT
t}. C. simus (Shakhovskoy and Shtaut, 2008)+ A% 15.5 mm
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o o) Wl RE F 2R v DR BRI 1}
2717 mepe] ZAAEA AREo] AL, AF 17.5 mm
d o SA offEor Szt AsHA A EC C.
callopterus (Shakhovskoy and Shtaut, 2008)+= A% 8.60 mm
A o SEET 7HE, A=) Hol AL SAz7E 2
Ho I, M2 SIRRoARE meAT E7HR] & HA
o UE7}A meko] ARy d¥a o] gt &
A} ojfFe F2 fFofA7lo] S LZTE JAE AN,
EES] Fo] FUA UR7HA BgY Mz E YEhfgl
T} (Table 1). SMAZ O BZLAX = Fol ot Zol7b U
Agk AEEAE GolA7]o] sAHY AR ZEEA ek
g B8l 7t2E2F Y9 FE7t A C. xenopterus (Watson,
1999)= 67119 7I2E2 R Y 7F Uehgta, A8 d A (Dasilao et
al, 1998 4719 4R ek AuEA g Tl &
Bk

A o)7]| 2 o]&st= A|7|E v EE AHER]| Aol A
A 2274021 mmY w712 ZME olYstA] I, EA
(Park and Kim, 1987a)= £3} & 1044 A& 11.9 mmo| X
o712 olashi Ao Mol WAl AMdA BT B @
& 0 Aoj7lo] ol Ao BT

QA ol FL AoiAlsle] UNHOE ofelE B/17t
At Fott 719 79 FE7F o, ol & & 3t
o] EFFAE A3 ok AuEAE AA 20.7£0.22mmE
ol ol 8 &E7|7F FEERNL, C. xenopteruse= AR+ 12.5 mm
4 o 7|5 7FFTH(Watson, 1999). 28U X, H. afinnis,
AHEXA], H. coromandelensis, C. simus= Ao]A| 7] =7]
7t FAEA ot Au|EA o Apojet FEjA Y o5 HHA
o} (Vijayaraghavan, 1973; Park and Kim, 1987a; Dasilao et al.,
1998; Castro et al., 2008; Shakhovskoy and Shtaut, 2008).

A3} ol R BRFLo| Sxbuict o2 HolH A3l o

+ ERTez A Aok (Kim er al., 2001). @A7HA] £
guetol A Big X7 A ojo] tiet EFAA= S
o] QIA] g2 AHjolx, HET 2AE YA e B FEe
AT 2 AR E R she] Foj7tA] AbsS T 2718
A 8|3 ARt ERAA S-S AT 2A 228 A
oz ABzhet

o OF
pf -

L

At AHEA] #Aoo] 27]0f wet FetES XA
of £73tA AT 7|ZRRE o] &3t} AASHYTh AR
FHE 93) 20139 7ERE $U7A A oA ARE
EA4 (FE 060 cm)E o] &3t AAsHH L, NAGA
$2L2 20.611.84°CH T, Bt FE-2 32.1+0.46%0°]

ET

ATt A 9.58~9.69 mm (B 9.63+£0.04 mm, n=5)2] 7]
Aol= Qo] & S, g o] offig ot BTt FA=
2u] o] Aol X =gn|E dolAA] sk, FA=u|=
iR =gju) e} 22 Mo A5ttt A4 18.0~18.5 mm (B
I+ 18.2+0.22mm, n=5)2] &7]|x}o]= At wal 71454
Laju] o] Fo| YA wgstqla, mejAajn|7t 2RPu|E &
3ot= ZoR Hol Y5 WEE U3 Ho] HHEF
o] &ta 7 Aoz Bty AR 22.4~23.0mm (F 22.7+
0.21 mm, n=5)9] $7|&ol= 7HEA =g n|o] 7Y FEH 9
S Lz7F JFED, o g FA4H E7)= &2 ut
q B sALxTt SFE QT 22 Aol X T R
ALguz FA=gn7t FA=u| Rt FHEOo2 92|54
=3
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