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First Morphological Description of Ophichthus asakusae
(Ophichthidae: Anguilliformes) Leptocephali Collected
from the Waters South of Jeju Island
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Two leptocephali [total length (TL) 68.2-80.5 mm] from the family Ophichthidae, collected from the waters south of
Jeju Island, Korea, were identified using morphology. The two ophichthid leptocephali were identified as belonging
to the genus Ophichthus based on morphological characters: 131-132 myomeres; nine gut swellings; dorsal fin origin
above the middle of the body; five postanal pigments present from the anus to the caudal margin. Ultimately, both
leptocephali were identified as Ophichthus asakusae, as the total number of myomeres was consistent with those of
adult O. asakusae. Here, we first describe the morphological characteristics of the O. asakusae leptocephalus, and
suggest diagnostic characters for leptocephali belonging to the genus Ophichthus.
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Hieh 7 Ophichthidae) ool £8k= 711= W< Ophich-
thus) o5 M} o135 14 2 Biwom, HAAA
© 2 70%(McCosker, 2010; Eschmeyer, 2013), $-&ut2to] 4
F (7= Ophichthus evermanni, ‘5= Ophichthus ro-
tundus, =4 Ophichthus urolophus, A|Z=8FCHY Ophichthus
asakusae)©] E11E]0] Q131(Ji and Kim, 2011a), Z|7HA] =5

elef Aol HalE|al 9leiMcCosker, 2010). ©|AH /17|
TS o 7o FEISAC] A% Hils= why, ols 9

Aol 7] Fe| A= 5%(Ophichthus cruentifer, Ophichthus
ocellatus, Ophichthus gomesi, Ophichthus ophis, Ophichthus
A 2l5lH u]ggt A% o] th(Fahay and Oben-
o] & O. cruentifer= % E=9
O W(Richardson, 1974), o]

melanoporus) <
chain, 1978; Leiby, 1979).
5(Pisodonophis) o150l 43},

T 7kREW S Ophichthus) 2.2 £ % th(McCosker, 1977).
PAERS BAAoIsEe] W RS R ada)

7970, BEH SALESTBTA, FALejn]7)go] Hako)

8.0-69.0%% A Ad=E A|QelH &7+ xfo|7} Atk
(Fahay and Obenchain, 1978). 7Hx]E5Hl<4 o f= =5i%

(Pisodonophis) & Myrichthyss; o] 59} 37 B3 g o=
o ABEEEA 17t D asirtar AFE v 9o m(Me-
Cosker, 1977), | B A E8H A1 A7}, 742 Bl o]
HEBUS ol 9k Y7l 45 23S Ll ol Wang et
al., 2002; Ji and Kim, 2012). 0]&} Zro] njciull i} o] 7 ) &7F

AAE B2s] 5] AL vt Fo] 2718kl Bt
e Rt Basieh Aolo] Feho R Fb Bl 47§

qF o] of B A 27148879 FEiEA 0] o] & H &= &
Fo-=0] ot IR (Exocoetidae) 7+ Parin (1996), B}
2]o}K(Serraninae) ©15-+= Kendall (1984), Anthiinaeo}3} o]
= Baldwin (1990), Epinephelinae®}#= Johnson (1983)]|

ol & TIF O R GHESts FEF AR AHx|o] A]7]9] FEIE
AS ]‘lﬁ}oﬂ‘i} IR S AZuel(O. asakusae)S- A5
T FHI YA Edst= AoZ d#A QIrhKim et al.,

Article history;

Received 3 June 2013; Revised 12 August 2013; Accepted 19 August 2013
*Corresponding author: Tel: +82.51.629.5927 Fax: +82.51.629. 5931
E-mail address: taengko@hanmail.net

594

Kor J Fish Aquat Sci 46(5) 594-597, October 2013
http://dx.doi.org/10.5657/KFAS.2013.0594

pISSN:0374-8111, eISSN:2287-8815

(© The Korean Society of Fishereis and Aquatic Science. All rights reserved



A|FHch (Ophichthus asakusae) 9737019 Fef 574 595

2009; Ji and Kim, 2011a). & ¢1to| A= S2luet AlFE @
wafj ol A AlFEREchl GAFREO] 270 A7 @ sl o] 52 §
BlE A3 Rastar, ozt fAREED vlaL, i shaa
Bl=

ERIETE

20079 10 wrigakfeled Lafjo] YAk 2AF Al AlSE
v} 9(32°57'34"N, 126°54'08"E)ol| A BlchM ol £51= &
Apo] 270 A (A4 68.2-80.5 mm)7| Bongo netol| A 25
Aok YA T FEL 10% 22T Lo 1AEGoH, o]
T Y Askd(National Fisheries Research and Devel-
opment Institute) HA}x]o] F-4] 4 (Ichthyoplankton Labora-
tory)oll Ha}GITt 52 ZF H-919] Al4= W A 5-2 Fahay and
Obenchain (1978) 4 Tabeta and Mochioka (1988)2] HI'H-S-
e} 14 @0 (Olympus SZX-16) 3104 TABHAL, ver-
nier calipers2 0.1 mm S-]712] SA3} T}, o] whe] uj 4]
Castle (1984)= wsit}.

FEH7IA: A= FHsS H GgAteto] A ¢

Al&-2 Table 13} 2t} 5 sty SHE o] Qltk(Fig. 1).
el Zh 0] A gytae ool 1 qlrk(Fig.
2A). o] @ ujdA] 0T ofc) =& 2, ozt el F ol
orzof| 27119] H]Fo] 1} QIthFig. 2A). ol glo] $JE R} oF
Tt EE5 0] ArKFig. 2A). 223Hol= 97]19] A (gut swell-
ing)o] U 9lom, 508 = Folglk(Fig. 1). w2 4%
of 1, 2917 7kxZ(liver tissue)o| 9L, 1 F|= Ao] & oF
742 AA A= o] QJtHFig. 2B, C). FEAZ-L H4F2] 62.5-
64.1%2 FHE-2- =0] ZokH ) of7k H&of 9 3Hck(Fig. 1;
Table 1). 5A=2u]7]d-L 4742 46.9-48.1%= =K.} oF
7k SFzo] 9)x|5HcH(Fig. 2C; Table 1). A2 A% 7.6-7.8%
2 o WA, w7k A RSk mel el Al ZFAETh
(Fig. 1; Table 1). 7}&A=u], SR =] 4 Fx]-gu]=
Zhrgre] o] 9)la1, mej x| L ejn|= &4 4 o|th(Fig. 2C, D). 9
g 9 ofF g Ak, A7lE, Eduof of ] 7o) Y kA]
oFo] B 47} Eglo] WAE T Ao} At EZojls 2%
O A A2 7F A U, A A Z0ko 7t 14wl Ao
Zﬂ‘ HEITHFig. 2A-C). SIA =] 7| A of] 22 SA 4
7F AR Ao 2w kA U Qlk FE FIRE AS Y
w2} 570 ) Al 2w 7t £S5 o] wEHEth(Fig. 1).
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Table 1. Comparisons of measurements and counts for Ophichthus asakusae leptocephali and five Ophichthus leptocephali from United

States
Ophichthus Ophichthus Ophichthus Ophichthus Ophichthus Ophichthus
asakusae' ophis? melanoporus? ocellatus? gomesi? cruentifer?

Total length (mm, TL) 68.2-80.5 46.0-101.0 24.0-92.0 15.0-77.5 14.5-95.0 16.2-83.5
Number of specimens 2 40 35 58 67 29

In % of total length
Head length 6.5 - - - - -
Predorsal length 46.9-48.1 8.0-12.0 9.0-18.0 42.0-69.0 50.0-64.0 37.0-51.0
Preanal length 62.5-64.1 62.0-72.0 63.0-83.0 57.0-81.0 53.0-79.0 52.0-75.0
Body depth 7.6-7.8 - - - - -

In % of Head length
Eye diameters 12.4-15.7 - - - - -
Snout length 36.6-40.5 - - - - -
Upper jaw length 56.2-57.1 - - - - -

Counts
Total myomeres 131-132 158-170 175-190 128-142 140-150 145-158
Predorsal myomeres 54-56 11-16 13-17 47-59 60-69 44-55
Preanal myomeres 72-74 89-97 101-110 64-77 60-69 66-74
1st vertical blood vessel 11-12 - - - - -
Last vertical blood vessel 71-73 - - - - -
1st gut swelling 12 - - - - -
Last gut swelling 70-72 - - - - -
Postanal pigment 5 3 4 4-6 4-5 5-7
Number of nostrill 2 - - - - -
Number of gut swelling 9 7 7 9 8 9

" 14V+6-7 1+IV+W+4-10 1+I0+VI+3-9 1+0+V+3-7 1+ +VI+4-6 1+0[+VI+4-6

Dentition formular 1+V+5-6 1T+N+WI+2-7 1+0+W+2-6 1+M+W+2-3  1+II+WI+2-4 1+ +VI+2-4

'Present study, *Fahay and Obenchain (1978).
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Fig. 2. Leptocephalus of Ophichthus asakusae, Jeju Island of Korea. TL= 80.5 mm. magnification of head (A), anterior gut regions (B),
anal (C) and caudal region (D). Scale bars= 2.0 mm. NO, nostril; LV, liver tissue; INT, intestine; VBV, vertical blood vessel; PAP, post anal

pigment.

U S4121Q1 HoflA Bitiolai(Ophichthinae)ol] £k, &
By BA4R5} S, GRA 2135 949l HellAl 7
=<5 Ophichthus)®| <3t Table 1; Fahay and Obenchain,
1978). 3t AlFEAF Ao o] HA| LA 4= 13113274
2 el Hare 72 =S 45 FollA AlFaiehia 2 o
2] 89O (A =R 124-1347) vs. 74 B9 150-154
7 vs. SE2 178-1837 vs. Z=W-2 135-1387H), 4+
A| vicpgiolal o F 53('d578o] Echelus uropterus, BFCHY
Ophisurus macrorhynchos, &7 |B}c}Y Pisodonophis cancriv-
orus, ==Y Pisodonophis zophistius, *+7=W Pisodonophis
sangjuensis, A= Brachysomophis porphyreus)i-= 2| 5=%
2= 19](137-2097)01 4 L 215H4] 9Xkek(Ji and Kim, 2011a;
2011b). wheba] AFEAF Babtol 27 AElehe] 94
Aolel 202 2% B1E et

T I e e P D E e P
of 5%} u|iste, HEF FALERTL AU QAR
0]9] 7 57HQIH] 7R =S Akl = 3-T0E 7HA 1
Qlofl 3=, e = AlTRteh ARt 974,
O. ocellatus Y O. cruentifer 83417} 97}, O. ophis 9 O.
melanoporus BAAF17F 77, O. gomesi GAAA7F 87ME
7}A &7k 2}o]E YERf 9tk Table 1; Fahay and Obenchain,
1078). A2 R Aol A= AZutehl Aatol7 S eju]7)

Aol A O. ocellatus, O. gomesi, O. cruentifer FFAL] 2} &
AXSHATHA| TR GAIRFO = 46.9-48.1% vs. O. ocel-
latus @AAFOI= 42.0-69.0%, O. gomesi F/FAol= 40.0-
64.0% vs. O. cruentifer G401+ 37.0-51.0%), O. ophis 2
O. melanoporus /32t b= T 20| & UErH ATH O. ophis
8.0-12.0%, O. melanoporus QA1+ 9.0-18.0%) (Table 1;
Fahay and Obenchain, 1978). ]| 235 FglolH, 714 &4
& o= FAL S Aol & Koo, SR =u|7 | (wm Y A
1ol AlZFvs. 59] S o] 5ol A2}, FHEF] S A2 (571
o4 vs. 471 o]s}), FEA =874 o) vs. 77K ofshol| Al
2709] T15(O. asakusae, O. ocellatus, O. gomesi, O. crentifer
vs. O. ophis, O. melanoporus) -2 2 5% +=d|(Table 1; Fa-
hay and Obenchain, 1978), o]|&gt FEe|EA 0] 7HA| &%
o BetEgTe djdekzt] Qo] FRo o8 4 g A
ofck. whebA] M SAATA(3-77, thi 4-57)eto] 7t
A EWMES t#ote 354 ¢ FA= Kk g o] B
1] ufeholz} @ ApAol ol bl Bk, AFEEM(P, sangjuen-
sis), ‘&573OI(E. uropterus)h= FEF SA S ER (AT
W /Aol = 57 vs. A E il FAAbe ek EB o] ARt
= 87H)oll A =3 o] FFE-Eth(Ji and Kim, 2010; Ji et al., 2011;
Jietal, 2012). E3h 712594 2 250 ol /= 58 &
F7og ad#A gl=d|(McCosker, 1977), GAR017] S|
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A FEH SALLLOIBUS 652 67 olols 28
W) 4ZEN 132 87) W BA ]| A BB 6
pe)

&2 w2 70.0% ool AlZL S A 152 =
©]90% o] 5-of] AlZhof| A & -2 5 A Th(Ji and Kim, 2010). &
5 ZEud gARo] S ] SR Eko] AA|S | AT} o] &
o]z oF & Zlo|t}.

Ab AL
L- \_1_1__ %‘j/]‘rj\]'l—l‘o OHO‘]O']Z]— %O E‘i o) : RP_
2013-FR-058)2] 7] 910 5 o] =0]%.0.m, 2] lof) ZAF= 2LT).
2uEs

Baldwin CC. 1990. Morphology of the larvae of American An-
thiinae (Teleostei: Serranidae), with comments on relation-
ships within the subfamily. Copeia 1990, 913-955.

Castle PHJ. 1984. Notacanthiformes and Anguilliformes: De-
velopment. In: Ontogeny and systematics of fishes. Moser
HG, Richards WJ, Cohen DM, Fahay MP, Kendall AW and
Richardson SL, eds. Allen Press INC., Lawrence, U.S.A.,
62-69.

Eschmeyer WN. ed. 2013. GENERA, SPECIES, REFERENC-
ES. Catalog of fishes electronic version. available from:
http//research.calacademy.org/ ichthyology/catalog/fishcat-
main.asp.

Farhay P and Obenchain CL. 1978. Leptocephali of the ophich-
thid genera Ahlia, Myrophis, Ophichthus, Pisodonophis,
Callechelys, Letharchus, and Apterichtus on the Atlantic
continental shelf of the United States. Bul, Mar Sci 28, 442-
486.

Ji HS and Kim JK. 2010. Molecular and morphological iden-
tification of ophichthid leptocephali from the South Sea of
Korea. Korean J Ichthyol 22, 279-284. (in Korean)

Ji HS and Kim JK. 2011a. Taxonomic review of the snake-eels
family Ophichthidae (Anguilliformes) from Korea. Korean
J Ichthyol 23, 46-60. (in Korean)

Ji HS and Kim JK. 2011b. A new species of snake eel, Piso-
donophis sangjuensis (Anguiliformes: Ophichthidae) from
Korea. Zootaxa 2758, 57-68.

Ji HS, Lee SJ and Kim JK. 2011. Molecular identification, on-
togeny and evolutionary note of Echelus uropterus lepto-
cephali. Korean J Ichthyol 23, 217-224. (in Korean)

Ji HS, Lee HW, Hong BK and Kim JK. 2012. Four newly re-
ported ophichthid leptocephali species revealed by mito-
chondrial 12S rDNA, with implications of their occurrence
in Korea. Anim Cells Syst 16, 415-424. http://dx.doi.org/10.
1080/19768354.2011.652168.

Johnson GD. 1983. Niphon spinosus: a primitive Epinepheline
serranid, comments on the monophyly and intrarelation-
ships of the Serranidae. Copeia 1983, 777-787.

Kendall AW. 1984. Serranidae: development and relationships.
In: Ontogeny and systematics of fishes. Moser HG et al.,
eds. Amer Soc Ichthyol Herpetol Spec Publ 1, 499-510.

Kim BJ, Choi JH, Chang DS, Cha HK and Park JH. 2009. New
record of the snake eel Ophichthus asakusae (Ophichidae:
Anguilliformes) from Korea. Fish Aqua Sci 12, 236-239.

Leiby MM. 1979. Leptocephalus larvae of the eel family
Ophichthidae. 1. Ophichthus gomesi Castelnau. Bull Mar
Seci 29, 329-343.

McCosker JE. 1977. The osteology, classification, and relation-
ships of the eel family Ophichthidae. Proc Calif Acad Sci
Ser4 41, 1-123.

McCosker JE. 2010. Deepwater Indo-Pacific species of the
snake-eel genus Ophichthus (Anguilliformes: Ophichthi-
dae), with the description of nine new species. Zootaxa
2505, 1-139.

Parin NV. 1996. On the species composition of flying fishes
(Exocoetidae) in the west-central part of tropical Pacific. J
Ichthyol 36, 357-364.

Richardson SL. 1974. Eggs and lavae of the ophichthid eel, Pi-
sodonophis cruentifer from the Chesapeake bight, western
North Atlantic. Chesapeake Sci 15, 151-18]1.

Tabeta O and Mochioka N. 1988. Family Ophichthidae. In: An
atlas of the early stage fishes in Japan. Okiyama M, ed. To-
kai University Press, Tokyo, Japan, 58-62.

Wang CH, Kuo CH, Mok HK and Lee SC. 2002. Molecular
phylogeny of elopomorph fishes inferred from mitochon-
drial 12S ribosomal RNA sequences. Zool scr 32, 231-241.
http://dx.doi.org/10.1046/j.1463-6409.2003.00114 .



