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A New Record of the Family Ophichthidae (Pisces), Ophichthus erabo
(Jordan and Snyder 1901), from Korea
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We report the first occurrence of Ophichthus erabo (Jordan and Snyder, 1901) collected in the waters around Jeju Island.
The morphologic characteristics of this species include rich brown semicircular spots distributed on the head, the back, and the
dorsal fins. Ophichthus erabo has a similar body color to Ophichthus polyophthalmus but can be clearly distinguished
from the latter by the number of vertebrae (152-155 in O. erabo vs. 147-149 in O. polyophthalmus) and the existence
of a white spot at the center of a semicircle (i.e., no white spot in O. erabo vs. awhite spotin O. polyophthalmus). We

suggest a new Korean name for O. erabo to be “Mul-bang-ul-ba-da-baem-gang-eo”.
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Ao = (Anguilliformes) HFCHH 2K Ophichthidae) o7+
AAA ] Aol E 2o 3 ¢ 9] AQte] 323} (Nelson, 2016),
AR A A L2 6345 344 (Froese and Pauly, 2019; Eschmeyer
and Fong, 2018), Yo 174 373 (Nakabo, 2013), g+=of| 7
< 13F(MABIK, 2018)0] 2% o] Qi) vtk o} 7.9] 5=
2 ERAER ojme] ge), FryzEe) wE, Sua)
714, A So] d#A 2l om(McCosker et al., 1989; Shen,
1990; Hatooka, 2002), 37¢]4|=2]u] ] §-Fo] ufe} A=jo}
IH(Myrophinae), H}tH o} (Ophichthinae) 2 ¥t} A=
wofze me A eulsh g W, siehilolzk TmelA|
2117} gL ()i and Kim, 2011) 53] vjchiolal= 7kst 1
25 o]-gsto] A o REge AH Ti= YAl =
2FAE-S- 3Fch(Nelson et al., 2016). 7F2| EW 4 Ophichthus)

o Hith o] &8k o F 7MY 2 B RTeE AA

AXLZ 800]F o]AH(Mohaparta et al., 2018), LEof 20%
(Hibino et al., 2019), =y o= 55 [7F*]=W(Ophichthus ev-
ermanni), 5-=%(Ophichthus rotundus), Z=%(Ophich-
thus urolophus), A|5=BIth¥(Ophichthus asakusae), =5
(Ophichthus altipennis)]©] 2i1%o] Q12 H(MABIK, 2018),
FITHA| = R|&H o2 AlFo] HAlE Al ¢t (Mohaparta et
al., 2018; McCosker and Peter, 2018; Hibino et al., 2019). &
A= 20184 1Y eutet AlS=e A7 Aol A As A
AE 7 EEG ol 7 7HA|9] Fe] E 24 45 AdAls] 7]
S0kl A= =T8S A QtslaLa) gict.
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Fig. 1. Map showing the sampling area of Ophichthus erabo (O).
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2H15}1o] Nakabo (2013)E whe} 54515 0 15% L2t
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A%, A2 8 §o1= McCosker (1977)% w302, H]u]o]
)7 2% ol §31o] 0.1 mm 917 24 eloict, S4E =
A2 A% (total length, TL)Y} % (head length, HL)ol| ofj gt
H] &5k (%) 2 & jighsto] Uef gl on 2554+ soft X-ray
(X'Pert-MPD System, Nethelands)E A-8-510] 29 & A|<=5}
Aot FHEAZE-2 oPAEF(supraorbital pore, SO), 2513
(infraorbital pore, I10), A A7} 3}t2-3-(preopercularmandibu-
lar pore, POM)Z A|5=513112, 71 2] w2] &2t F5Hof ol
= A== F(supratemporal pore, ST)S #5511 thJi and
Kim, 2011) (Fig. 3). 23222 =3l YA 22 TH(Marine
Biodiversity Institute of Korea, MABIK)¢f| 5-& 4! H#5]%]
CHMABIK PI00047344).

CINET

Total genomic DNA+ o] #|9] 2 22 A= 180 A chelex
100 resin (Bio-rad, USA)& ©]-&3fo] &3t +&daa
A 2y8H-3-(polymerase chain reaction, PCR)2 Hw|EF =20}
DNA cytochrome ¢ oxidase subunit I (COI) ¥9-& thite
2 Y5t o, ARS-E primer:= Ward et al. (2005)2] uni-
versal primers ARE5FTE 10X PCR buffer 2 pL, 2.5 mM
dNTP 1.6 pL, forward and reverse primer 2+ 1 pL, TaKaRa
EX-Taq polymerase 0.1 pL (TaKaRa Bio Inc., Japan; www.
takara-bio.com) 2313t 2359 total genomic DNA 1 pL

Fig. 2. Ophichthus erabo, MABIK P100047344, 704.3 mm TL,
Jeju Island, Korea. A, Overall view of body; B, Lateral and ventral
view of head; C, Posterior end of caudal part.

Fig. 3. Dentition of Ophichthus erabo. MD, mandibular; MX,
maxillary; PV, prevomer; V, vomer.

& WK%, |5 R4S Yol % volume 20 L2 W
thermal cycler T-100 (Bio- Rad)& o]-8-3}o] th23} 242 =4
9] PCR Z2EZ2 A3Y35}9ith. Initial denaturation 95°C 5
&, PCR reaction 35cycles (denaturation 95°C 1+, annealing
58°C 14, extension 72°C 1&); final extension 72°C 5.
DNA sequencing= ABI 3730XL sequencer (Applied Biosys-
tems Inc., USA)o| 4] ABI bigdye terminator cycle sequencing
ready reaction kit v3.1 (Applied Biosystems Inc., USA)S ©]
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Fig. 4. Head of Ophichthus erabo. A, showing the lateral cephalic
sensory pores; B, showing the dorsal cephalic sensory pores; SO,
supraorbial pores; 10, infraorbital pores; POM, preopercular and
mandibular pores; ST, supratemporal pores; LL, lateral line pores.

&oto] Ak FAE A7IAEe] 4 E2 BioEdit version 7
(Hall, 1999)9] cluster W (Thompson et al., 1994)E o]-8-3}
o] A3k} 447 2= mega X (Kumar et al., 2018)E o]
25} pairwise distanceE kimura-2-parameter @ (Kimura,
1980)= A5 TE. neighbor joining treet= mega X (Kumar
etal., 2018)5 o]-8-5}0] ZA3}AL bootstrap+= 1,0008 =3§ 3}
et
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Ophichthus erabo (Jordan and Snyder, 1901) (New Korean
name: Mul-bang-ul-ba-da-baem-jang-eo)

Microdonophis erabo Jordan and Snyder, 1901: 870 (Type
locality: Misaki, Japan)

Ophichthus erabo: Asano in Masuda et al., 1984: 31; Ha-
tooka, 2002: 222.
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© 7043 mm, AHA7)= 201849 1Y 7Y, YRR DL A=
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Fig. 5. Neighbor-joining (NJ) tree showing the phylogenetic re-
lationships of four snake eel species of genus Ophichthus includ-
ing Ophichthus erabo (MABIK P100047344) based on mitochon-
drial DNA cytochrome ¢ oxidase subunit [ (COI). Muraenichthys
gymnopterus is included as an outgroup. The numbers above each
branch are bootstrap values based on 1000 replications. Scale bar
indicates genetic distance.

Ark(Fig. 24, 2B). 50l BE51 4173 0] Fejg Wrl,
o]0 o] T mapo] Hu| o] 1 EAISIH, FulBe

A& 7PgAE] o $1A] gt

2 o) BT 27 o FF50] Bl X P29
5 7PgAbE S EA At o o] Pej= YEU R 2717 A
o] Fstal GrtE-e-m A H-2 o Hol| 194 qltt. $15<] A
o= YU R o]Fo] 1492] AZA|7} SlThFig. 3). oF7t
o] 7L 7GR =] 7] oA FA G- 7R =g
Axg= 157]0]t) SR =Bu|= BE538tH ofprbu] 7404
Za FlolA AlZtElo] 1] ZoflA] lem $7HA] o]ojZITt. SA]
Loju|= FHE HERE Flof|A] AJAbE] o] SR =2fn] Eat 22 9]
Aol A Bttt me] F2 WEsh wEj x| =2ju]= lokFig.
20). MFEFF(SO) o = Aol & et zF A & 37Y, 2bsh=
S(10)2 671, HAHBIIZFF(POM)L 8717} A3t 2,
opRako & vg] 5590 S FE (ST 4717} o 7 &=
B7s-0] B32= Fig. 49 Pt HE-2 5t £ oA
AJEtE]o] Jre] Foll A 2 WA 19%2 S S &
o FFE T} FZol $A|gict,
H| A4

A = AR O = 2AE v, wE2 S|eh(Fig. 2A).
Chgt 2719 FoRh 24 ko] ol o e b F
ofl 2719 242 Kol WAE = & Kk e|o] e
wR O "R Za 2 sk o gt SR w who] EA4)
gteh(Fig. 2B). 7hs Al =2m|ofl= 5-67]2] 2= Wk o] sju]s}
Al 1o SA=2uloll= w2k vssHAl 11 BRl g 2] v
o] AT Hijeh v x| =2 u]of M= wh o] glom Hijx| =2
ol 3o} Zawy g & AN ARz 2o A s
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QEA o2 Wisln] Bo] whge Eeis] A SA=v]
o Wix|2ju]o] whEws Ro] SRt FRzlE
& 5330} Fnjsi7) 2,

s

=t AlFE(E A9h), $-38l(Golani and Bogorodsky, 2010),
B JE(Masuda et al., 1984), 5ZF=3l(Tang and Zhang,
2004), TH9k(Ho et al., 2015) 3o Eza}m, 2241 200 m ©]
ol AAlgtcMcCosker, 2010).

Table 1. Counts and measurements of ophichthus erabo

=AREA

u] B 2o} DNA COI 991 2] ¢17] A& 480 bpS 0]-8-5}0]
TR EWE o F 452 vlugt Ay}, gkt AlFmollA] A
72 EW4: o] 1704 (MABIK P100047344)= Ophichthus
erabo} 98.3% YA|ste] eFzke] 5% po|7h ElE it
Z Lo A= A|FRIchN(O. asakusae)T}t 15.5% Ao]E 2
3L ZH S (O. lithinus)T 52W(O. rotundus)TH= 7¥z¢
16.7%, 17.3% 2ol & Hof Hes] = qleh & A= 2
ZA34(NJ tree)ol| A tuFAF Ophichthus erabo (KU885618)%}

Morphological Characters Present study Jordan & Snyder (1901)  Chiu et al. (2013) Nakabo (2013)
Number of specimens 1 3 - -
Total Length (TL, mm) 704.3 609.6/571.5/533.4 - -
Head length 63.7 - - -
Count
Pectoral fin rays 15 - - 15-17
Lateral line pores L: 147 / R: 145 - - -
Preanal lateral line pores L:82/R: 83 - - 82-83
Number of vertebrae 153 155 158 152-155
Predorsal vertebrae 5 6 7
Preanal vertebrae 80 78 76
In % of TL
Head length - - -
Trunk length 44.8 - - -
Predorsal length 8.6 - - -
Preanal length 53.1 - - -
Tail length 46.2 - - -
Depth at dorsal fin origin 3.7 - - -
Depth at gill opening 3.8 - - -
Depth at anus 3.2 - - -
In % of HL
Body depth 43.6 36.4 - -
Snout length 19.4 211 - -
Pectoral fin length 23.7 23.5 - -
Gill opening length 16.1 - - -
Gill opening 55 ) ) ;
length interspace
Upper jaw length 421 - - -
Lower jaw length 38.5 - - -
Interorbital width 181 - - -
Suborbital width 6.8 - - -
Postorbital length 68.6 - - -
Head length / Trunk length (%) 20.2 20-20.7 - -
Eye diameter / Snout length (%) 40.5 40 - -
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100%2] 32 bootstrap Zt2 2 37 = A ThFig. 5).

o E
g AR F@E s oA AR E o7 1A= 7HEAI=

eu|7pdrd s o] Qlal, me| x| =efn]7} EAEHA] o= A
7| & viehol(Ophichthinae)ol] <510, 95 whet S8E
717k EAHAl &AL =o] Yol bl AT H, 7HsA =
o] 71587F H& A, SA=7E 7R A =2 u] Yol e A,
oFelz} AlZel 1999] AW} U 9t H 58 ZAR 713
2414 Ophichthus) /5.2 2R3} Eet vjele} 2% 71
2u)-5%, SALu]o] 7o) S dhRo] BEsu A3
=71 1537191 A3t FEA =4-54>(Preanus Lateral pore,
PLp)7} 82-837121 ol A & 7R A& Ophichthus erabo= -+
S tH(McCosker et al., 2012; Nakabo, 2013). 7] 2 (Jordan
and Snyder, 1901)0]| &3}, 7ol thgt A 12.8] W i) (%) 7}
36.4%S1 Wl E 7jA1 = 43.6%2 7.2%2] Ao|E B, F
ZHHL)O]| et F=5o] AolollA %= A7 A= 21.1%, & 7HAl=
19.4%= °oF{F 2fo] 5 HItK(Table 1). AT A7 2
Chiu et al. (2013)°]] 7| F% A =2 n|F-SA| =2 n] e 2=
Z47[6-78 in Jordan and Snyder (1901) vs. 7-76 in Chiu et al.
(2013)]2}F A A 2153=Z<~[155 in Jordan and Snyder (1901) vs.
158 in Chiu et al. (2013)]91 4] o] 4|3} X}o] & K ¢ ©1} Naka-
bo (2013)2] HFZ40h= 2 U A|}9It). & 7)4|= Nakabo
(2013)] 7}&7]1-2]1] 7] 222[15-17 in Nakabo (2013) vs. 15
in present study] Y g+ ZA4154°[82-83 in Nakabo (2013)
vs. 82-83 in present study]= 2 A X5} tH(Table 1). & £
7HR| B 4s 015 2 O. polyophthalmus®} 717 §-AFshL}, 23
=(152-155 in O. erabo vs. 147-149 in O. polyophthalmus),
FEA ZM-54(82-83 in O. erabo vs. 73-74 in O. polyoph-
thalmus)o} §HE 5930] 21 70] §2HE0] Fogo] 21 o] g
thin O. erabo vs. ¥Hz-2] F-4oll 21 o] Qlttin O. polyoph-
thalmus) 514 2 FAEIT S BE A2 o] 4
3 ] mal, 2 50 Bof ZAlo] €17 i ehelge] e
7HA = HEA, Y R] 452 ZRAA] ool A A of| A SR T
(Ji and Kim, 2011). n]Ex=¢2]o} DNA COI ¥7]4 492 1|
S A O. erabo®t 1.7%9] 7412 2ol & K 3l=T, 1088%-2]
thgt o] 75t 2= mtDNA COI 4714 &5 Bl #4135
Ward (2009)0]) 951 Z7F 717 0|2 2% Ko} ¥ AT
ol 4 1.7% Aoz F1] ol } o7} Apm et
Al AL

H A= | FARE(Ministry of Oceans and Fisheries)
Abs}, s S =AY Marine Biodiversity Institute of
Korea; 2019M001001)2] ofj4F 2] -8 Rro} =2 & 5 o}

A% - A - AT -

A - SEL - 1S
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