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1.Stabile flow area,2. Observation area,3. Adaptation area,4. Drainage area
Fig.1 Schematic diagram of the self—circulating

sloped flume.
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Tab.1 Comparison of induction velocity of

A. japonica of different body length

ARG R RRE P MXTERSRE CPE
/em /g /em'st /emes’! /BL-s! /BL-s!
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Fig.2 Relationship between absolute critical

swimming speed and body length of A. japonica
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Fig. 3 Relationship between the relative critical
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swimming speed and body length of A. japonica
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Tab.2 Comparison of burst swimming speed of A. japonica with similar fish

- PATE WRE EXERRIEGEEE  CFIE MRTRRIRKRE FHME " .
UES 1 0 b } BRI
/em /g /em-s /em-s /BL-s /BL-s
448 5~10 45~50 - - e N RILAIE KA EE,2013)
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HAHRER  31.6~28.3 40~60 113.9~123.6 119.5 3.227~3.604 3.347 CARHIFFT)
41.3~43.5 59~62 136.5~135.9 130.7 2.982~3.275 3.106
R 1 i 77.3£3.7 905.67 167+4.0 - - (Christian et al,2015)




130 543 5 4 )

X & A

2022 47 H

AN B < MR T B 300 08 % 1) e 1 b 300 DR 3
RGN =S AN U W =F G

55 1B B KL A 0~4 cm/s, 73% i 88 fif Sk
i b, RIZR SRR, A by B R N
TE R X, kSR KA AR S

55 2B B THE N 4~20 cm/s , B8 5 B 44 5 B /K
77 1) T DX e 1 BEAS LA 7K 17 Wik 3l A AN T 37 )
W R BIAMRIBR RS , PRSRE SE EE

55 3 B B L E A 20~60 cm/s , TR 56 I JE IR I
R Bk A, 4G T B B KR S, )
BRI, “NCAT” B FaE X N, g 4k 210 ) i3

55 4 B B2 L E N 60~90 em/s , % 56 £ E K IR TR
JE 172 kb E3 2 RS XA A0 A S T 4 Sk 3 A ) A
JE X, B EES RO B AL .

25 M B ERE K 90~135 em/s, i3 B T 46
FUEZN, ERNKRAAT GGG L, TEsh EIERIX 1/2~2/3
X35, FFaa R, B A 3 R I+ S PR
T S 2 H R AR S AR 2 FAT e, IR
BTSN, B AR SRS W L ANB

3 Wig

3.1 IFEAH B R RIS
IR H A 05 6 A TR AH X6 J% N I ) 2

B n ROFAH R -
Uin = Uin, x L

YRR /N LEEE T 0, TSR U, AT
REJCPRAE T O, S o A7 7E 1 S I Atk B i i o ik
T I B S Sk Dy 4 X R I T A T A SRR R
THUIN A AR A 2 39 K 2 1 B T

U,=U,+ U, %L ©)

KA U, AR, em/s. A (B 4)
13 IH A fug i Jek 7 Y 5 AR K R 6 RN

U, = 26511+ 0.0481 X L ()
501 .
4.5 NP
T2 -
© 5 40f -
® Z35F ~
£3 |\U, _~ te
23 30 [Z =
= -
25F
20 1 1 1 1 1
0 10 20 30 40 50
K/em
Body length

B4 BAeStpEm SRR ER
Fig. 4 Estimation of the basal induction velocity

of Anguilla japonica
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Swimming Ability and Behavior of Anguilla japonica
CHEN Cheng, YAN Hui, ZHANG Ting, SU Yan

(College of Civil Engineering, Fuzhou University, Fuzhou 350108, P.R. China)

Abstract: Anguilla japonica, a typical warm—temperature catadromous fish, is the primary economic
fish species of the Minjiang River basin. In this study, we explored the swimming ability and behavior of
A. japonica by measuring the induction velocity, critical swimming speed and burst swimming speed, and
analyzed the effect of body length on swimming ability. Our aim was to determine baseline swimming
characteristics of A. japonica to provide guidance for the hydraulic design of fish passages. The test fish
were collected from the Minjiang River, with a body length range of 21.4—43.5 cm and body weigh range
of 11-62 g. The test was conducted by the stepped velocity method in a self—circulating sloped flume at a
water temperature of (22+0.5)C. Results show: (1) The induction velocity range of A. japonica in Minji-
ang River basin was (3.3—4.8) cm/s, i.e. (0.109-0.196) BL/s (BL: body length). The critical swimming
speed was (49.5 - 86.5) cm/s, i.e. (1.874—2.331) BL/s. The burst swimming speed was (86.9—-135.9) cm/s,
i.e. (2.982-4.062) BL/s. (2) The absolute induction velocity, critical swimming speed and the burst
swimming speed of A. japonica correlated positively with body length, while the relative induction velocity,
critical swimming speed and the burst swimming speed were negatively correlated with body length.
(3) A. japonica displayed five gaits as flow velocity increased: downstream swimming, countercurrent
swimming turning to static immobility, upstream swimming, countercurrent sprinting, and countercurrent
retreating. Based on the results, we recommend that flow velocity in the fish passage should not be lower
than 10 cm/s when A. japonica is a target species, and that the highest flow velocity in the high flow area be
maintained in the range of 70.0 cm/s —112.0 cm/s.

Key words: Anguilla japonica; induction velocity ; critical swimming speed ; burst swimming speed ;

Minjiang River basin



