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On the Metamorphosis and Burrowing Habits of the
Snake Eel, Muraenichthys gymnotus

Akira Ochiai and Yasushi Nozawa
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The leptocephali of the snake eel, Muraenichthys gymnotus Bleeker, were collected from
the inshore waters of Tosa Bay, Kochi Pref., Japan, from October through December in
1976 and 1977. The premetamorphic larvae are small, ultimately reaching about 70 mm
in total length just before the onset of metamorphosis. The number of larval teeth is
expressed by 0~1 (grasping tooth) -0~V (anterior teeth) 4-0~8 (posterior teeth) in the upper
jaw, and 0~14+T~VI40~4 in the lower.

The pectoral fin is feeble and short, about 5 times in head length. The origin of the
dorsal fin is situated slightly in advance of the anus. The total myomeres are 131 to 140,
preanal myomeres 66 to 70, and postanal myomeres 64 to 71. The anterior margin of the
gall-bladder is at level of myomeres 18 to 23, the Ist vertical blood vessel at myomeres 16
to 20, the last vertical blood vessel at myomeres 58 to 65. The alimentary canal is long
and narrow, looped slightly in 6 to 9 places. The pigmentation of the body is conspicuous
and characteristic.

From the results of our rearing experiment, it can be concluded that the metamorphosis
of the larvae is accomplished rapidly in about one week. The larval teeth on both jaws
are lost entirely on the 2nd day after the onset of metamorphosis, and the conical teeth
begin to appear on the 5th day. During the metamorphosing stage the position of the
anus slowly moves forward, then the dorsal fin originates above or slightly behind the anus
on the 5th day. Small melanophores are scattered on the snout, lower lip and dorso-
lateral surface of the body on the 4th day. The total length reaches its minimum size,
51.2mm in average, on the 5th day.

The juvenile stage lasts for about 20 days in the rearing experiment. The body is
well elongate, its depth is lower than 30 times in total length. The pectoral fin is scarcely
visible or entirely absent. In the last juvenile stage the dorsal fin originates behind the
anus at a distance about equal to the length of the snout, and the bodys are colored with
light brown.

The premetamorphic larvae cease to be planktonic and burrow themselves into the sand
bottom just before metamorphosis. The snake eel is a typical head burrower throughout
metamorphosing and juvenile stages.

(Department of Cultural Fisheries, Faculty of Agriculture, Kochi University, Nangoku
783, Japan)
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Fig. 1. Larvae just before onset of metamorphosis (A~C; 60.5 mm in total length) and immature
fish (D~E; 107.5 mm in total length) of Muraenichthys gymnotus. A: Lateral view of body. B:
Head and trunk. C: Caudal region. D: Head and trunk. E: Body.
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Fig. 2. Larval development of Muraenichthys gymnotus from leptocephalus (A~F) to

juvenile (G~H). A:
Just after burrow, 69.4 mm.

1 day before metamorphosis, 60.5mm in total length. B:
C: Ist day after onset of metamorphosis, 67.5 mm.

D: 2nd day, 65.3mm. E: 4th day, 60.5mm. F: 5th day, 53.1 mm. G: 9th day,

53.9mm. H: 13th day, 55.5 mm.
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13.3~16.7 (14.7) f&, fkEo 8.9~13.7 (11.1) 5.
T shEnH D, EETIE 1+1V~V+4~8, THET
1+V~VI+1~4 T % % (Fig. 3A~B). B ic BA
L 3 AP I HIfiR LT 4R 68.0~73.4
(70.2)mm r7c5 (Fig. 2B). thixoiz v, &R
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(16.5) . Sz A EBEL, LEFETX 04+0+1
Floie <, TFHET 04140 th5 (Fig. 30).
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<, R THEwE» S LIET.
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Fig. 3. Lateral view of head of leptocephalic larvae before metamorphosis (A~C), meta-
morphosing larvae (D~F) and juvenile (G~H) in Muraenichthys gymnotus. A: 1 day be-
fore metamorphosis, 53.9mm in total length. B: 1 day before metamorphosis, 60.5 mm.
C: Just after burrowing, 73.4mm. D: 2nd day after metamorphosis, 65.3 mm. E: 4th
day, 58.9mm. F: 5th day, 60.5mm. G: 9th day, 50.0mm. H: 13th day, 53.9 mm.
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EHES AR D 6 $hA kAR b INHE L T £K 46.0~
60.5 (51.2)mm (Figs. 2F, 3F). C Ok & JxFHL
THEREMOBEARD 72.9% YT 5. £RIEARD
10.4~12.3 (11.3) £, A0 24.2~29.5 (26.9) £,
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98.9~107.5mm i E & w3 BORK AT RO
%% » T\ o (Fig. 1D,E). £EIEED 10.6~10.8
(10.7) &, @D 41.3~47.1 (44.7) =, WHEEE
2.0~2.1 (2.0) 5, AACME 2.1 f& EEEATE AT
LotEHCHh, TOMEIYE L HRRE . HEX
WED 5.0~5.7 (5.4) fz, BEO 14.0~16.3 (15.3)
f&, DERED 2.6~2.7 (2.7) £ WHEITEEO M
WARTEIIC 25, #HEMic | Fha 532y, 7 ke
CEE, #$E L 1 I sHME S5, ZOwEIL
AMICRE It Bleeker (1864) % Schultz (1953)
DB LVFHH E X< —FK LT

HRREES I L < #E L (Fig. 1D), #HAm <k
Schultz (1953) % Nelson (1966) ® [ & X < {LlTu»
%75, HR#AL (postorbital pore) A AEEA TIL 2 fi,
Schultz &DBHIKDO L DX LI TH B s RS, L
L, SOBETEAI v F—KEELL MbhTW5
19 fin 5% (McCoska 1977), I i X7+ T d X
<HBILTV%. McCoska (1977) i3 3 s X7 =8
% 2fJE (Muraenichthys L Scolecenchelys) =433 1:
B, ARIYHSEERYE D L, BRI DN Z &,
W RILOMIC 2l O REIAHDH = &, WisagEs 1~2
e ST &, ErELLERTHILIRET Scole-
cenchelys @3 %.

i Fiji g Castle (1964) p3 Muraenichthys
australis? L U TG LA OSER, HrsEnwc
L (&K 48.1mm), BHORNOMTI, WHLE B
e ERPERPT VB2, BrkEC &, BEEHRE
M & v BEHehDZ bl TRIL B, %, Castle
(1965) Hit+—A + 5V 755 H b LT Muraenich-
thys sp. & LicfhRio 1 ghEix, KB, KEEOMES
FFERRE, RUDOELT, WEDOMA DSl EAE
PUTWB2, HhirkE< (179mm), FGHEgs 172 &
#Z 1< %\~ Schultz (1953) 2T DOERIZIZI T
N LA O FREGE EEE LCEAR (& 5Tmm)
3, ZR\DH L TEERBIOLOLEEZ LI S.

Az HTHRATS 20ecm Rl TH 5. Schultz
(1953) X hiE, b Marshall PR OBHEL B -
Tk 4~142mm o 57T B0 5 b, KEKMEEL
EALKBINEHF > TN WH ZETHB. COfMHE
ERTHEREHPLHAN  EFEL, wlRE R
ZENEBBMTHS. RUEERETHE L R T S
= T, FRECL Y RRKGEEY D RDGBRRIC b0

27~29 AEE LIS (HBAIEH, 1978), AETSHMH
Thbh, 27T HATTCRHERRCEL, HTH»AL
»71z 5~6 A 100 mm {iBciE L. #ETD
BELARRATORELILT LI —FKLIWH, Th
Th LR LICERELRE T D L, ERETD TOR
HELRBOKCIIRAE L - TEIRL, SMELCfFRR
2~3 » Al L THREEK ->cob, 11 ATERCE
IR A » CERET B et » 5. Castle (1972)
W EAUEAS v PR EECER L TARBISE &N LD

v i~ $q Benthenchelys cartieri indicus Castle |,

BAEN 150mm ThHo, ML LEBBIELER
80 mm fijfEAs b BIRATICERS b 120 mm i T X <
BT 5 E S

COWREID FLDBCHlco THELRBER I
L&, LELXEY RS ShICEERF REEFIEE
DX BLEHLET .
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