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Effects of Starvation, Water Temperature, and Water Flow on the
Metamorphosis of Leptocephalus of Japanese Eel Anguilla japonica

Dae-Jung Kim*, Nam-Sil Lee, Kyung-Kil Kim and Dae-Soo Chang

New Strategy Research Center, National Fisheries Research and Development Institute, Busan 619-705, Korea

We determined the effects of starvation, water temperature, and water flow on the onset of metamorphosis in lep-
tocephali of the Japanese eel Anguilla japonica. Leptocephali larger than 50 mm (ca. 200 days old) were reared in
10-L tanks under different feeding, water temperature, and water flow regimes. Fasted leptocephali metamorphosed
earlier and faster than did the fed ones. Metamorphosis was faster in the high water flow tank (1.2 L/min) than in the
tank with flow at 0.6 L/min. The duration of metamorphosis was slightly shorter at 26°C than at 23°C. To conclude,
starvation induced the metamorphosis of artificially produced leptocephali larger than 50 mm TL. Increased water
flow and water temperature both appear to induce and shorten metamorphosis.
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Fig. 1. Diagram of rearing system in the experiments.
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TL: 53.88+3.38 mm
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PAL/TL : 71.48+1.46 (%)

at the start of experiment
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at the end of experiment

Y,

>
>

amga

o
L]
]

[

'
]
"
i

i . - N___
t
i

TL : 71 TL: total length
! ' PAL: pre anal length
BD: body depth
PAL/TL:(PAL/TL) x 100
arrow: position of anus

Fig. 2. Changes in body shape and morphological characteristics in metamorphosing Japanese eel Anguilla japonica leptocephali, from the
stage S1 (start of metamorphosis) to S5 (end of metamorphosis). Arrows: position of anus.
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Table 1. Metamophosing rate of Anguilla japonica leptocephlai in different food regimes under the water temperature of 23 C and the water

flow of 0.6 L/min
n TL (mm) BD (mm) DM (days) Metamorphosed (n) Metamorphosing rate (%)
Starve 6 53~56 6.8~8.3 8~20 5 83.3
Feed 6 52~57 6.5~-8.5 11~30 2 333

n, number of specimens; TL, total length; BD, body depth; DM, duration for metamorphosis.
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Table 2. Metamorphosing rate of fasted Anguilla japonica leptocephali in water temperature of 23 and 26 °C under the water flow of 0.6 L/

min
Temp. (C) n TL (mm) BD (mm) DM (days) Metamorphosed (n)  Metamorphosing rate (%)
23 3 53-56 6.7-8.4 0 0 0
26 3 53-57 7.2-8.7 7-10 2 66.7
23 3 50-58 6.2-8.7 8-12 3 100
26 3 50--55 7.0-8.2 8 1 33.3

n, number of specimens; TL, total length; BD, body depth; DM, duration for metamorphosis.
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L/min 2 o2 ARS2 A0 A Hel G a8 2ARE 7S
Table 30 LFER LT 625 0.6 Limin A8 oA 13}, 23}
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Table 3. Metamorphosing rate of fasted Anguilla japonica leptocephali in water flow of 0.6 and 1.2 L/min under the water temperature of

23T
Water flow(L/min) n TL (mm) BD (mm) DM (days) Metamorphosed (n)  Metamorphosing rate(%)
0.6 3 53~55 7.5~8.3 15 1 33.3
1.2 3 53~56 7.3~8.5 14 2 66.7
0.6 3 50~54 6.8~8.0 8 1 33.3
1.2 3 50~55 7.0~-8.2 12~22 2 66.7

n, number of specimens; TL, total length; BD, body depth; DM, duration for metamorphosis.

Table 4. Metamorphosing rate of fasted Anguilla japonica leptocephali under the water flow of 1.2 L/min and water temperature of 26 C

Water flow (L/min) Temp. (C) .n TL(mm) BD(mm) DM (days) Metamorphosed (n) Metamorphosing rate (%)
1.2 26 4 53~57 7.5~8.7 10~12 4 100
1.2 26 7 50~58 7.0~9.1 8~11 5 714

n, number of specimens; TL, total length; BD, body depth; DM, duration for metamorphosis.
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Qlo] 28t 7102 AZFElglet. A1V A WAolRe] 1
B A7 2918 oF 4] ol A QAL BISkAIRHPeiler
1999; Otake, 2003; Miller, 2009), A& Aol Al A& A&, &
ol tfst &3ko] X 1% 9 tH(Okamura et al., 2012).

o] Afoj= WE|7E AlAtE ol B0l HEH (Pfeiler,
1999), He  AAXZ 2150 A7 A] 82 T Blsf HE
£0] & 7o) Ay Ao g FHol | th(Okamura et al., 2012).
2 AR Ao A A AS7E AL ol o] Hlsto] HEfE0] 2
o] otor Hejaa A= Abmgoito] vl =g wEA U
et

T2 WAl at of 7 Zpoj o] A WEof sk agle
2 B EQIth(Arai et al., 2001). F5AF W7ko] o] 2o} = 15,
20, 25 Z12]a 30O W] Y-S ARSSto] BlaskGlS o,
25CoA Hef&o] 7 &8kal thEo] 30T Foh(Kuroki et
al,, 2010). Z1e{uh & AP datof A= 23Tt 26T A HE
£ Fo4dS 831 & 4= gl 3T 2ol = Ao f
O]#Ql Aol & Rl = ofgfzo] AUANY Aoz A7
o, HEA 0 U2 23T HEY 26 T7F A A3 e, =
& 20| HE|G 5 f50= o] A Y] Kl &, 5ol 5t e
B 2ARRE Aol A W R R thE & 20 A BIE| 7}
Erh= s AshHA HEols Aol 10T o] 49| 20|
Zasty 10T ool 20 2255 He&ert 571
3= S 815 (Watanabe et al., 2004) 2o} o 2]k} gt
= Qlt} (Table 2, 4).

&S Gofsto] MRS ¥Rt A, 23 Aeglol
0.6 L/min® th= 1.2 L/min®] 3-&o A Hel&0] =3ton] ¥
Blof Q&= AR 2ol 7} 4] ghQktH(Table 2). oF4] Q15
Aol o] thefistoll= SHAZF Qlo] FAR R Fof3t AE
EET 4 9l S 2G40 50 mm o]4F0] At E A R E AR
o QIE obd=ol A3l
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o] ezt FARE XZol R, 53] Aol R HAF9] &
ol A]7] FejHslE A7 = U x}HE(true metamorphosis=first
metamorphosis)ol| 419 1A% 22 (Thyroid hormoe)2] W
Slof| AL 714 3L A1 9tk (Yamano et al., 1991; Rous-
seau and Dufour, 2012). o| 2|3}t x}o] 9] A2|st4] Hsh= &7
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AEEE 58 253k 2 (Miller, 2009), HEl <1 Ao 5
Zlol(Ariosoma scheele)?] F)EAZ-ZA7) sl 123} 717
AL o] A o2 W sfjoll A Eol 6] o€} Indo-
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7F Aol W At oA BAE= Ao R Pt Afo| 7k
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(Miller et al., 2006; Chen et al., 2008).
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