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Role of puberty in the migration initiation mechanism of the Japanese eel

Hagihara, Seishi
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We investigated the reproductive physiological characteristics of
pre-silver and non-pre-silver eels In summer through rearing experiments in a large outdoor
experimental pond that simulates the natural environment. The results revealed that eels, which
begin silvering and migrating in the fall, began puberty already in early summer.

Then, wild female eels were collected and analyzed in summer. Pre-silver eels showed higher body
condition and significantly higher lipid content in the muscle than non-pre-silver eels. Ovarian
histology revealed that pre-silver eels accumulated oil droplets in the oocytes to promote
oogenesis. In addition, blood 11-ketotestosterone (11-KT) levels in pre-silver eels were
significantly higher than in non-pre-silver eels.



5%

()
1 2 ()
(3 step model  Tsukamoto et al. 2009)
@] 2 11-KT(
) (3) 11-KT

(Sudo & Tsukamoto 2013, 2015)

( 471-972mm 4-22  Hagiharaetal. 2018)

( 2019)
) 300 -
( ) OR:DI=HA
(Hagihara & BRAZAREIEA
- _ 250 1 | AsmERAZARALHA S S e .
etal.inprep 1) 3 o e A
w200 1
&
£ 150 e
K :.
I =
1004 .
O..... - 51
o SRR O BEOFF (5RE)
55 63 78 88 98 108 1A 128
1.
1
50cm 39 6
20 8 : 19 ( )
PIT
11 Okamuraet al. (2007)
( ) ( )
(Pankhurst 1982) 100
20
HE
2
8

40 (  508-810mm 156-837 g)



100
@
11
34 (
7 27
)
11-KT
2
8
um 7 )

HE
87%) 7
(
( )
( 2
40
(150.2-199.2

(69.7-130.0pm 33 )

(3

( 632.3+ 82.9, 545-810 mm)

123+14 10-14

(  579.8+4586,

20
(11-KT E2)
| 6B
, peEwsn
5 ¢ l@ore )
£ H#IFE
B
0 +r—r—rrr—1+++++1+ Tt
*l111AmEm \
2
£ EUFFE WoFE
=1 (
0 +—+—rrr 11+t T T
SRIBIER8IBIZEIER
e ADPEEORMR (um)
2.
8
7| BEFE
6 - (n=33)
. ESFE
g, (n=7)
2 - -
1 .
0 A

0 20 40 60 80 100120140160 180200220
ERADREFIREE (um)
3.8

508-709 mm) 11.2+1.8 7-16
472+88 34.6-
62.5 mm/ 47.3+7.1 36.3-68.3mm/
(4
(

200 ns 900 sk | 2 *£k 1] ns
£ o " g |5
@ é Q “ é Q = B,

:]: * :L:’D ok ?: * : dokk

EERIES
=
SETERRIEES

o —

f
HCEES
R
— ¥

vz

BB me
PE FE

4.8

"BE BE
FE FE

" RE e

FE FE

HE e
FE FE




11-KT % sk 1 T
“ EEI = L
( 6) E2 8 5 g
( ) : : B,
11-KT .
FRER  [EhF 588 [mOnfF FRER  [ohz
FE FIE FE FE FE FE
6.8
(7
RAIL?
KBEER? : ,
m11-KTOLS SR{E_(X—%)
tROFF
SRERAE HIERRFEE
(lEE=)
i O )
o mE | EE o
< BOFF
7.
©)
466 mm Anguillabicolor
(Hagihara 2022)
Anguilla marmorata 8
(Hagihara et al. 2022)
. (2019). ( ) . . pp 106-110.

Hagihara S. (2022). Northernmost record of the bicolor eel Anguilla bicolor from mainland Kyushu, and
anote on previous occurrences in Japan. La mer 60, 1-7.

Hagihara S, Sudo R. (in press). Metamorphosis and Silvering. In: Tsukamoto K., Watanabe S., Kuroki M.
(eds), Edl Science (Fisheries Science Series). Springer.

Hagihara S, Wakiya R, Maeda T, Kimura S. (2022). Morphological and gonada histological
characteristics of the silver-phase male Anguilla marmorata. Journal of Fish Biology. DOI:
10.1111/jfb.15139

Hagihara S, Aoyama J., Limbong D., Tsukamoto K. (2018). Age and growth of migrating tropical eels,
Anguilla celebesensis and Anguilla marmorata. Journal of Fish Biology 92, 1526-1544.

Okamura, A., Yamada, Y., Yokouchi, K., Horie, N., Mikawa, N., Utoh, T., Tanaka, S., Tsukamoto, K. (2007).
A silvering index for the Japanese eel Anguilla japonica. Environmental Biology of Fishes 80, 77-89.

Pankhurst, N. W. (1982). Relation of visual changes to the onset of sexual maturation in the European eel
Anguilla anguilla (L.). Journal of Fish Biology 21, 127-140.

Sudo, R., Tsukamoto, K. (2013). The onset mechanisms of the spawning migrations of anguillid eels. In
Physiology and Ecology of Fish Migration (Ueda, H. & Tsukamoto, K. eds.). pp. 56-80. CRC Press.

Sudo, R., Tsukamoto, K. (2015) Migratory restlessness and the role of androgen for increasing behavioral
drive in the spawning migration of the Japanese eel. Scientific Reports. 5:17430.

Tsukamoto, K., Miller, M. J., Kotake, A., Aoyama, J., Uchida, K. (2009). The origin of fish migration: The
random escapement hypothesis. American Fisheries Society Symposium 69, 45- 61.



5 5 2 2

Hagihara Seishi 60

Northernmost record of the bicolor eel Anguilla bicolor from mainland Kyushu, and a note on 2022

previous occurrences in Japan

La mer 17
DOl

10.32211/lamer.60.1-2_1

Hagihara Seishi Wakiya Ryoshiro Maeda Tatsuhiko Kimura Shingo 101

Morphological and gonadal histological characteristics of the silver- phase male Indo- Pacific 2022

eel Anguilla marmorata

Journal of Fish Biology 749 752
DOl

10.1111/jfb.15139

Horiuchi M, Hagihara S, Kume M, Chushi D, Hasegawa Y, ltakura H, Yamashita Y, Adachi S, ljiri S 11

Morphological and molecular gonadal sex differentiation in wild Japanese eel Anguilla japonica 2022

Cells -
DOl

10.3390/cel 1511091554

Hagihara S, Aoyama J, Limbong D, Tsukamoto K 97

Morphological, ecological and physiological characteristics of downstream migrating and non- 2020

migrating Pacific bicolor eels Anguilla bicolor pacifica

Journal of Fish Biology 1842 - 1845

DOl
10.1111/jfb.14528




Hagihara S., Aoyama J., Sudo R., Limbong D., ljiri S., Adachi S., Tsukamoto K. 96
Reproductive physiological characteristics of tropical Celebes eels Anguilla celebesensis in 2020
relation to downstream migration and ovarian development

Journal of Fish Biology 558-569

DOl
10.1111/jfb.14231

2022

2021

2021




2019

40

2019




