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Schematic diagram of the swimming ability test device
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Fig.2 Relationship between the relative critical swimming

8]

speed (Ui ) and the gait transition speed (U, )
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Fig.3  Relationship between the inlet velocity (U, )

and the tail beat frequency(TBF)
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Fig.4 Relationship between inlet velocity (U, )
and step length(SL)
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Fig.5 Relationship between inlet velocity (U, ) and
tail beat amplitude(TBA)
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Fig.6 Relationship between inlet velocity (Ui, )

and sprint time

24 HBHORETEEREBRLDL
K7 mTUL,/NT 3 BL/s #F F LR, 428 8 B ) o
Vb B 1 1 30 3 3 0 7 32 8 e, 7R A~ 8 BL/s i 1
zmcrmm IARA B B2 (P=0.94),F 9 BL/s
FIy i B S 5, 10 BL/s #F 13 3 1 35 #
97/o

XA ) 0 T R 42 e a Bl i 1) ) bk
gt (B &), 153 i Fe e 1 2 5 AR e e 15 R i 1] e
i, fk Ak bR R R A SE IR £ Y A5 E B R U
2 BL/s.3 BL/s,U>1 BL/s) 5 It 41 52 56 1 ) 35 i
PG U, (UASEE T 9 BL/s 375 708 X [|] N
J198, MU, i 9 BL/O WA, BN U/U,... B8
FREEREEWH BN 0.38 Unw: BEE
U/U .. 3800 AR R £ e 12 3 Lo 3 W 1 K, e e
1R 2 3l L BB W/ . 9 T 0.58 U 20 HH 22
0.78 U JGIH R s B TH AT 1 S A3 U N
(8.23+1.54) BL/s,

o 100
£
e i
23
J-E[:: 80
=& |
=%
® S ol
M
= -
g
A~ 40 1 1 1 1 1 1 1 1 1 1 J
1 3 5 7 9 11
# O E/BL » s
Inlet velocity
E7 #ORES5EENEESILHXE
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Abstract: Largemouth bronze gudgeon (Coreius guichenoti) , a typical anadromous fish, is an important e-
conomic fish species once commonly found in Yangtze River, but populations have been rapidly declining in
recent years. One of the important factors is the interruption of the natural connection of the rivers by
dams. Swimming is crucial for the survival and reproduction of fish and, in this study, we characterized
the swimming ability and behavior of the artificially propagated C. guichenoti using a stepped velocity test.
The objectives were to better understand C. guichenoti swimming and provide data for the design of effec-
tive fishways. Artificially propagated juvenile C. guichenoti of body weight (3.054+0.99) g and body length
(5.9440.66) cm were tested at (20£1)°C in a flume-type respirometer equipped with a high speed video
camera system to record swimming behavior. The average relative critical swimming speed (U, ) was
(8.41£1.56) BL/s and the gait transition speed (Ug,) of 0.63 U, was positively correlated with the criti-
cal swimming speed, U, =0.63U.,,;, +0.21 (P<C0.01, R*=0.86). The tail beat frequency (TBF) was posi-
tively correlated with inlet velocity, (U,,); TBF=0.48U,,+2.53 (P<(0.01, R*=0.95), as was step length
(SL), SL=0.11U,,+0.41(P<C0.01, R*=0.99). Tail beat amplitude (TBA), sprint time, percentage of
tail beat time and the ratio of stable tail beat to unstable tail beat all varied with inlet velocity. With in-
creasing flow velocity, the TBA increased first, then decreased and finally increased; the number of
sprints increased first and then decreased gradually; the percentage of tail beat time increased rapidly at
first, then remained basically unchanged, and increased rapidly again at the flow velocity of 8 BL/s; the
unstable tail beat appeared when the ratio of flow velocity to critical swimming velocity (U/U ..) was 0.38.
The ratio of stable tail-beat to unstable tail-beat was 1 ¢ 1, when U/U,, was 0.58. When the ratio
(U/U ) increased to 0.78, the stable tail-beat behavior disappeared, and the swimming behaviour was
mainly sprint. In general, the swimming ability of the propagated largemouth bronze gudgeon was stronger
than that of the wild ones, and the swimming behavior was significantly correlated with flow velocities.
C. guichenotican alter swimming behavior in order to swim longer and farther at different flow velocities.
The results can provide reference for the fishway construction of largemouth bronze gudgeon and the opti-
mization of aquaculture velocity.
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