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K AT TN i 82 Y £ 28 B iE ok BE 1 K

Ty ERERAL,HE O ENL,R RS

Qb mZFFBAHEAREHARAF,EL 1000125

2.0 E B E R RN R A R A E T AT
SUHFIL ST AR AL K LW AL 310030)

311122;

8 2 o 2o I3 S Y VKRR ) T Dy 3o A SR B T R R AT O 2 BE Y B AR AR BT . FEOKGR 18.9~24.3°C FIE
& 5.58~8.17 mg/L &M T . RS2 Loligo System 2% W] Y 1 38 i vk B 71 B IB 1L 30 /K 4 , LA JHET T UiF 6 Fh
A1 25 W IR 1 (Myxocy prinus asiaticus) 8K (Leprobotia elongata) A EEW) il (Rhinogobio ventralis) |5 #5fifk
fitt (Xenophysogobio boulengeri) J&#E (Hemibarbus labeo) VU1 4 B 1 (Onychostoma angustistomata ) 5B 55 %
G 590 D0 3 S O 3 SR D R R s 0 DK R . B R R - (1D I s AR A P 2 RN Y . A 9.9~
12.3 cm/s, JEfF 8.5~11.1 cm/s, 5 BEHE 12. 0~17.5 cm/s, Mg 0 8.3~13.5 cm/s, K ik 14. 7~18.1 cm/s,
KEEWI] 14.0~18.6 cm/s; (2)F- X1l FE . 5 H 4 106.3~131.1 em/s, JE i 67.9~78.4cm/s, 5 86k fiEs 72.9
~80.5 cm/s, AR A 78.1~89.9 cm/s, K HEBHK 89.6~109.9 cm/s, KEEWI ] 83.1~103.8 cm/s; (3)F-H 15 K iF i -
FIFFff 149.4~159.1 cm/s, JE i 98.9~128.5 cm/s, s SRR 98.5~141.5 cm/s, R0 92. 3~125.7 cm/s, K
% 125. 4~151.8 cm/s, KEEV)if] 128.6~163.8 cm/s. @B AL H RS KB GRE R 1. 0~1.2 m/s, KR & R
X YR E 1.4~1.5 m/s; I HHHE K 0.7~1.5 m/s, A DR BLERERFLA /DT 0.3 m/s MK, T

11 3% i - Y 3 YL B 0.6~1.0 m/s,
SR L U I LAY £ 28 YR VK RE T o R e
FESHES:QI55 XEkRERD A

RPEF 41 062 km, Fk i 7.74 J7 km®,
FRURVIAT B e RS . U] 13t P )1 85 P4 7K g 9%
VR PRIR 28 5 2 083 JT kW, 2 R RN B+ K
KRR 2 — P S b R T T B A R
107 Bl (L ) (it 4 58 Fl 2K A7, 1987) . 2007 -
2009 4 75 R PET R e 19 V0V 2R 1l BT i K K
T AL VIR VL AT F 7K 3l A7 Y #2855 5 4
SR AR R0 A S Am 2k 67 R AN RE T 4 H.
13 .55 J& iy 55, 2015) , 7K A, 3l 0 300 43 46 2 05 B
W I i 3 A L 2 vl T Ok £ TR R ), PR A A
s R IBCHE BETBOIE 16 A ok T A5 1 i R A2 £ 2 b
B (Van et al, 2003; Castro-Santos, 2005; Kim et
al, 2016), 2% J& H A VL 0 JiF S UL 3 3000 3 4 P Y
R ZRRP RO WA A Nk LEMY G A
KOEAZTMEM A AR A T HERE Y 2R
SR N I A o S i TR B 2 R g B (Myzocy pri-
nus asiaticus) KWK (Leptobotia elongata) K g
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ES&WA LA AR S (55 LQ14G030020) ,

TEHE R T AU, 1982 4R, 55, Bh LA 5% 5, 32 B2 Ao /K K
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Wi (Rhinogobio wventralis) . 5 B8k #E ( Xenophy-
sogobio boulengeri ) . J&#E (Hemibarbus labeo) | ¥
fit) (Saurogobio dabryi) JWU)I| 1 H £ (Onychostoma
angustistomata) H R PEF FLIRBEHTIF kP FEEE
SO TE Y 3 o e 288 Crfp 0 b, A 4 AT A8 R 8 T i3 3 A
FEBEARA T, 2012).

#RYFKRE I R AR S B EIT N EES %
{45 (Choi et al. 2016) s 758 S HK 9 fh i I 3 i
1 28 BT A7 DK BE 0 T 5 HC B R i UK RS L LA UL
SEREB PR B (FRAE AR SE, 2015) ; L 1E N AL H B
U2 S P U T U RN R T A DX R I, A
IO7 /N T #0286 T A R DK GHBE R 482 5 45, 20100, B
Hil s B P AR 220t 8 350 19 328 47 32 3 15 3 1040 AL
RS BB 3 IR o %o e R R UK BE I WA R L i
B BT I 228 1Y UK )RR AR 2 B0 X VR 5
(Castro-Santos et al, 2009; PRI, 2012), F
{15353 = A N S o e S = B il 3 R
Jy Hota A e E R T R g It
D R 0] = ] T it U R B T O 4 7 A
20105 WAKHEAE, 2011, £ 21 32 Uit Ak J1 3@ i £
UK BE T S A L i £ 28 i VK BE K AR AR R =X
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FE4y o =2, B FR SR UK 3 B (sustained swim-
ming speed) . Mfif A Vi ¥k # & (prolonged swimming
speed) F14 & JiF vk B B (burst speed) (Plaut, 2001;
EHAE, 20105 A/NES, 2011) 5 i A JiE Uk
T S i Uk 8 BE 1 3 FEREPR i B DK 3 2 (Hinch
et al, 2002), 02 Pk o & 3 252 B £ Fh 2k K H
PR RS 7K U 0 A BG5S ), 7 AT #0226
Wk R 56 i 7% 7 UL FE 4 % JE (Hasler et al, 2009;
Kieffer, 20104888 %5, 2013), £ 28y bk BE 77 (19 1)
WA Z M R vGR D AR ) R
AR R 50, v [ 2 A 3 R 4 A vk 1
BN CT BRI RS M, 201D,

Bl % 0 28 A ) 22 P 5 vl B DR 4 R T L [
DAL 27 3 0T — S i Sl Py SR 00 IS IR UK RE ) T R ok A
AR I 9T (i A 92, 20125 REAR 45, 2014 TE B 3
A, 2016) 5 (HAE X R T i £ 28 i Uk BE 1 BIF 5T A
R Bk 7 R B X G AU A DG AR
i (/NS S 2012) R AR (8, 2014) B9 37 9K
MR IE . DRI, A SCOR R TR 9 i R £ 25 Y
i vk BE 1) HEAT ISR W 5T, B AR o AR B A B R
BES A

1 BT

1.1 5 & skiR
ASUCHIE T $ B TR] A A2 R0 e K i A O
A o FL 3 12 AT JE AT TS A 23 A i) RE ORI 3 T i

A7AEH A BT 0l i BT B 2 28 dok DR SO T 1Y
Ji 0] e 0 X% 5 Sy IR I A AR | < B W ) |
A8 =S i o N SIS e S N VDTN
PR R FEAT DU H A g5 Uk AR s, e 2326
MW7, B S FEAEA LA A B (Onychostoma si-
mum) HATZ M, WHONE T2 MR A Ak,
SRR S =€ E AN TR T E I RS R T/ TN
S A e iy s 5 AR 28 L A UK T R AH K

9 T ARUER T RE 2 1Y H AR b 2 58 iUl i EOK
AU )R PR T A 3 A RAR S i S R
fife B U TR S 1 B VA TR A B AR s
1 I R TR TR R B AR | R i ) £
WAV B, U e AR 4R se S, AR R AT
H 32 i o
1.2 RE&EFMEIE

T T SR T D S IR A S B RN L
FKEFE 24 h J5 Al A se . B 9% i b v WOT A
HEZKAE R 7K A8 B o H T SN O 3 0 a0 £ S
A I 55 ROV o AT IR U 3 N 4K ) £ 28 T DLk AT
UL o = o1 R o < 1 N = A E I
TR S ] R AR YA A B A R 7E fR TR B
FPRES T AT — IR S R R PR 24 h
JE BEAT R — T, R i A v T R 8 AT
T 3 I o {7 KT #8453 475 58 /0 118 A I e K Y K 2
Frea it iz , DL 0 e (g 52 e, a4 X 42 b
RAHME AR 1 PR .

x1 RBEANERRE

Tab.1  Specifications of test fish for each species

s 4K /mm &K /mm 1A /g

3t il ¥iE ¥iE 3t [l ¥iE

1 H 192.0~257.0 220.4 149.0~202.0 171.6 58.7~131.0 89.7

J fay 110.0~170.0 135.7 92.0~144.0 114.2 11.7~44.6 23.4

S B i 89.0~123.0 107.4 66.0~110.0 83.9 5.2~21.8 9.5

NIk g 125.0~300.0 210.9 97.0~238.0 165.1 19.6~284.6 106.2

K 3 gk 103.0~257.0 202.0 121.0~217.0 172.0 15.0~114.5 57.2

K g W) i) 158.0~291.0 215.6 127.0~235.0 174.4 29.5~228.0 91.8
1.3 MWiREREFH* Il 5% 9ife 02 ) SR FH s 3 U il v . B S i e £
I 3 XE ZRAE A0 28 It 4 1) J N I R A R AIE A0 A4 e S R A7 T, e 3 R W L AR 1 R
% L 7 I J 0 R B R AT T 0 A KR K X L % W 2 min B0

.

N JRE I It S I o 3 £ T A K R 3 X P
W 5 min TG RN AL 0 W IKAT N . IR 3l
P ML VT B8 v AT T AKORE K R T E 2 £ 9
B SR T ] FF 1 TG BN %) e /s K 3 3 2 ab s K 3T
A Ay 6 i RO R (B R . 2018),

0.4 BL/s, H & a3 95 , B 3 YR Il 5t iite bk 2 Sy 9938
0 0 1 T SR (. a6 £ 0 57 ) TR o Sk IR
K W A KR Uit AR 22 I A T8 Tk i Sh i R TR R
20 s, IR0, 38 Ao 45 KR A KO B B L B B
5 min 841 0.5 BL/s. B % 35 5] 60 % B Fi Al s 57
VK EE 5 SR J5 U B K U O O BB 20 min HE N
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15 Yo ) T4k i 3% i DK R B (B 35 Mg 55, 2010) H 2
W57 MARAE o . e AU 3 (U 0 BT A 08

Ui =V, + 0, /t)HV,

Krh .V, BRI 55 B AT — DK e, -
YR SR A R 57 A IR 5, T UK M A )
() R 5 V', — AN B[R] A 9 S48 i 1 KD

8 O Ui 1AM 7 SR 3 MR VA . S X AR
24 h 5 RS AT 2 UM U A R L K
P 1 T AR B, SR 5 B 20 s 12 36 it 2
BETm 0.4 BL/s, 2 M 55 , 10 5% G I % 30 81 8
2 WA (H 7 B EAE S e A i (e, 1E Xl 5
A B g f i AR R, SR R AE 10 s N Y
60 U6 [ 1R 2 Ui vk R BE T L SRS BB 20 s K5I
G AN 15 Yo i 4R Ui o SRUAG (A, [ B WL 5200 o 1 7Y
WeVkAT R o B 2 0% 57 TC 1 Ak S i 5l o L 4
W, BEMIKEE U WitEARXE UL 3T E
PR ) o F 5 I 7 3 3 I (1] (12 ol 70 g 34 3 88
NGIE
1.4 A&

K M BE 0 LOLIGO SYSTEM 72 #l 1)
SW10200 #f M) /K #§ Chttps://www. loligosystems.
com/) AT CE 1), D3 HIF 0% i 3 b o R HH i
S A . W3 R) A 9 A RN R BE SR TSR IR Y ST
22 H] DO200 9 3 A AU 5E .

1 SW10200 B & 3355 vk g 7 i 7k 1
Fig.1 The LOGIGO SYSTEM SW10200 test flume

for testing fish swimming ability

1.5 RIGIRE

IR I FH K RS 48 h 19 A R K . DL AR TR R
PO 1S3 B S B T = T B W 1 e 1 R
Kl AP S K TR FEL A T AR 18,9 ~24.3°C L i AR
H7E 5.58~8.17 mg/L., A ATFETE 1.0 BL/s 1Y
DL T W 1 by LA BR e A Ao B o A B B
TR i 0 0T 2R AN 7 AR 9 5 SO S R U =2 SR T
LA 2 AT H e a5 i HG g v e e Js )
AT AT — O U T AR R R R
24 h, YR FR o FE SR AT e ds 0 P X £ 5
R UNVE TSR N R RO kRN A

2 HRE5SMH

2.1 RMRE

AR AR G5 A W O0F G 8% i i WL 3R 2, AR AR
TR AR R EE L DL 95 90 B AR AKCEAG 1T T 4% Fl £ 28
S A J% N7 it 1) AR DR 5 Herb, A 3 S
THAE 9.9~12.3 cm/s, JE M 7E 8.5~11.1 cm/s, 5
WEK fE 7E 12.0 ~ 17.5 cm/s, W g A 7E 8.3 ~
13.5 em/s, K#EHKAE 14.7~18.1 em/s, K #& W) fif) 78
14.0~18.6 cm/sCI& 2) . #5 I S2 WAS 7] #0285 J 7 3
NN S i <TIWHR ff < R <SR A <
e K <A g o M, RN I A Y (B AT RE RN T fa
WS AEE 22 5 .

2 RBSHBERE

Tab.2 Induced velocity for each fish species
" [E3S =35 R AT Py
% T/ it 4/ &/ NG/ E/
cm cm » st ecmes! BLes! BLes!

M 14.9~20.2 6.4~18.1  11.1  0.4~1.0 0.7
B 9.2~13.6 7.1~11.3 9.8 0.6~1.1 0.9
ST 6.6~9.5  10.1~20.9 14.7  1.3~3.0 1.9
Wigf  15.8~23.8 6.1~15.8  10.9  0.4~0.7 0.6
Kk 12.3~21.2 12.6~26.0 16.4  0.6~1.7 1.0

Kt 12.7~18.7 6.1~22.7  16.3  0.4~1.2 1.0

e 25
g=
3} )
,@EEZO'
m.ﬁ%
4\@8>15-
5§
%5 210t E?
N o ©
9.5
LSS 5)
3 o
# 0
&K N 5 3 ey &
R R
a2
Test fish

B2 Ui 2 A R R R b B
Fig.2 Comparison of induced velocity among fish species
2.2 I FHEKEE
AR A 5 A A5 W30 G2 i S e Uk B EE LR 3.
R 3 36 A A5 0 B DL 95 06 B AR KA 11 T 45
0 251 24y I 5L vife Uk LR A A DX s Herh, (AR
S I ALY AR 106.3~131.1 cm/s, B METE 67. 9
~78.4 cm/s, SR AE 72.9~80.5 cm/s. I i fh
£ 78.1~89.9 cm/s, K HBFE 89. 6 ~109.9 cm/s,
K EEW il 7E 83.1~103.8 ecm/sC(& 3), Il AL 3 K
IINRY T i <7 S Sk < IR <K B ) i) <K 3
ik <<y P AR
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Tab.3  Critical swimming speed for each fish species
i (L3S Il 53 T MXIESR T
T/ VK / i WUk fEH/

% cm ecmes? /emes?t BLes! BLesT
Hf 16.2~18.2 98.0~151.3 118.7 5.8~9.2 7.0
JBfE  9.5~13.5 62.6~79.2 73.2  5.3~8.1 6.5
SUEGEE  7.4~8.2  65.8~85.5 76.7 8.4~10.7 9.9
Mg M 15.8~23.8 70.3~95.1 84.0  4.0~5.4 4.5
KMk 13.9~21.7 83.5~121.7 99.8  3.9~7.4 5.7

K-#EW i 16.3~18.5 73.4~115.4 93.4  4.2~6.5 5.4

1501

T

501

X [A)/cm « s

5
95% confidence interval

5 7L 3 95 % E 1

of critical swimming speed

B R & B e
KT & & R W
& @%@" L AR P

i £ 2
Test fish

B3 i & i SR E L B
Fig.3 Comparison of critical swimming speed
among fish species
23 BRFEKEE
AR YA FR AT I 1 %ok R M A ik R DL 3R 4
AR 16 AR A B B L L 95 06 B AR K P Ak 3 T A&
0 JE V- 2 8 A T K AR B A DX ] R, B R
(41 32 % A U S AE 149.4 ~159.1 em/s. & i 1E
98.9~128.5 cm/s, S UEBKHALAE 98. 5~141.5 cm/s.
JIRAS #6876 92.3 ~125.7 cm/s, K W8 7E 125. 4 ~
151.8 cm/s, KEEWI i 7E 128.6~163.8 cm/s(Fl 1),
JUAh #0158 (14 K3 e TR/ < IR <7 iy <75 632
ok s <R B < B W <1 P A
x4 ABGBHNRLEKEE
Tab.4 Burst swimming speed for each fish species

i mLUE Fl HARLUE FY

Il / VK g/ fH/  VkEEEH/  fEH/

- cm cm e+ st cmes!' BLes! BLest!
HHE M 14.9~20.2 142.5~160.0 154.9  7.4~9.9 9.0
B 10.9~14.4 88.5~150.0 113.7 6.2~14.3 9.4
SEHEE 9.0~11.0 98.3~150.0 120.0 10.3~14.6 12.1
g4 9.7~15.5 84.8~143.3 109.0 7.1~12.0 8.9
KMk 21.1~20.6 97.5~155.0 133.3 6.5~11.3 8.3

KEEW M) 12.7~23.5 114.8~160.0 139.3  6.1~9.2 8.7

[ 42 % (Beach, 1984) i i A 53 15 21 1. 25 1)
Wk BE I A AR U=al? R0 B= 0. 35~

0.75, H FZHEHLE 0.5 ML, B, Wk E U 5
L7 BOE b o AR 48 i vk B 0 X (6 HE . AR R
A A R B /N T R A AR K, PR
R R AR A BRI . o 19 1 & o B8 7 98. 9
~128.5 cm/s, & /DB ER AR K R 147 ~
184 mm, 8 & B 3 A 44 Ok K B 109 ~
144 mm, AR H Ui vk R 5 R K LB O &R L
W& fal B /N PR LA IR kB fE 110 ~
147 em/s. SHEEKAE/E 98.5~141.5 cm/s, T Hx /)
P RN A TR, LS SR f A R DN PR I 0 i
IR ] 1 BB S 2 46K % 1) 98,5~ 141.5 em/s» 50 % ) 53
B i 1 R BE R T 126.8 em/s,

T 200f
£
L2E 2
=3 =150 B Q =
x5 g
TEN:
dn 5 .E 100
S
8% 2
HSE sop
B2
@3 T 0 .
; & & A I SR Y
& N 3 Q‘{\@ //%}; 3
T £ 28
Test fish
B4 MiXBRHBLFELE
Fig.4 Comparison of the burst swimming speed
among fish species
3 it

3.1 BERHSHNEREXNR/NERBER
AU 5T R A X 56 R A BR AT R R A
AR ER rh L R BE S BE WD S B R 5 5 2 BT AR X i
b ) Al A 2 S B B DR AT 0 A, LR 5 R SR F 5
IR G i RO HEAT LA, EUR O S i f 8
e £ TR 2 B H A L o 0 Gl R A/
PR (55 5)
x5 M KBy HNER B
Tab.5 Minimum age and body length at sexual maturity

for each fish species tested

i P SN iR SN
% bl AE 1 A/ mm
, 2 3 255~371
HF & $ 4 281~399
Jes iy 2 147~184
I g o 5 =800
K ik 3 230~282
S 3 165
< fi
Lkl 2 3 190
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Z SR R L AR U Hp B K 5 W il A1, L
B A I RS 35 /N T AN R R R
JE S o £ 15 it YA R 15 TR B B, AR SCTE 028 9 A1
Xtk R B L ARIE 2 g A S T TR AL,
O 95 6 A5 K-k TF i 45 SR 48 A g
SRRV B A B0 0 B SO . AE 5L BRI
w32 B 06 G2 AT REATS S oK 38 B IR P R A
A, ASBIESE i IF Jre 1Y £ 28 U VK BB ) Ik AR AE
B2yt i AT I ) TR VAT B B 4 A B A R AT
DU, AN A AT A AR AR S 1028 0 37 Tk B 1 8 b o TR) st
AL PR T A 2 R K RS R B —
E W N A
3.2 BFEFKENERED &IRERIT AR A
3.21 e sl mym s kAR Y A R —
W TE AL D B R AR AL, SR S o A T L T Bk
e S i, — FREAS SR R o ) (] AT 58 A R I
I ] — B AE 5~20 s, [N A E EE S 0
KRR DS SR 3R, S B Rk A o kU0 UK
R S5 AR A A #3000 3 A A A 4 1T Jd /N P A
PR B8 R B AR S B RIED A BF 5 LA S 3
i R i O RE A g L I et g A R R o R
Bl 98.5~141.5 cm/s. H T-52 50 %6 1) S S ik i 4%
K E KT 126.8 cm/s, @ W FL 1T I &% K E K
126.8 cm/s; BLAb, 76 3 fa it o [ SR W3 p L i T
T3 RE T U 1 VEE BEL o U 43 A A S 3T 43 S e ARG
A R 2 IR TR RE O B 55 Y A 2 L L A 9 0
FL 3 T 0 i A A R PRI S L O IR I BE
0.2~0.25 m A% 3 B X 48, I DX 88 0 3 A 1.0 ~
1.2 m/ s R 4% v 0 DX 19 0 8 T 3 224 ik K
£ 1.4~1.5 m/s,
3.2.2 #tE sk WARE A GE UE 0 X 2R 5|
VE R 75 3% 07 3t 3 b B A Ay i 0 9 R e A0 97
BETHE L T 00— B T UK A e i T ARG A
AT 5% 7 i 3k 25 L 2ok £ B A R OK R R I fa
T E PR AS/NT 0.2 m/s. — MR AR
R [ E I 55 U 38 R % i o 2 i), JF I R, K
T 5 e S0 LB A, A IR 5 AR A0 s 7 i R 8 K e
DA 2R, PG T (B 0.7 ~1.5 m/s. Rk K
17T AT R ORI 1) AR 7K 1 i A e a0 11 900
3.2.3 WoumsEAmME W faiitd O RREE
— 2 WU, DA 0 28 0 e 3R S AN R ) L
IEH HIEAT A . A7 AN BT A B AR 8 A iR K
Hb 7 3R f 2R TG Tk B B I L 25 B ok R
P 3k 3 T 1) T R R R T ) SN O L AR

5% s I a5 e+ £ 1138 A O R 2 RN T
0.3 m/ sy K5 ; [ B, 300 708 3o £ 2l Bt U s ) £
e RN v LN TR % AN R s S R VA R
AT R S ik K SR

3.2.4  EARFHmE WG, M55t
By R R B 1 2 A R 4 R e 92 B BN
. DL FE 3 - 15 47 (burst-and-coast) B9 I 3K 7
AW RS BUBUS ) &l X N N S RS N TR/
T K ORI SR M T Dk, Ry (o f0 2AN 7= A 9% 57, flE i a1
S 357 3 A B SRR SR Y U R Y R L MR D
SEHE A E 5T SR (Clay . 1995) , $5 45 Jii bk 3
TE 80 Y6 It L e 1 BT . A R 5 AR 40 I A 3 3K
S5O AT 0 BT A Y 0.6~1.0 m/s,
S i i £ 1 it RS B T R R S W Y I R
AR A T JRCH AT RS b B Bl LS O A1 SR
A, AHORIARTT N 10~30 cm, X JiE A AU f7 2k B
B — 5 B 5 P L 8 AT 2% A T G H O T

4 i

(1R P+ Loligo System 2% H) I 1 28 i Uk
RE 1 IR g0 /K R LU i £ R AR A< B8 W fi) | S
LS AN =R AN DI NS IR Ro DO 5 | DO R 7 W W
JO7 it B M 5 3R K AL IR A Ui UK G E

(2) gt L R R i KB o 1.0 ~
1.2 m/s, FoA g i ol Xl it K& 1.4~1.5 m/s;
38 B OGN 0.7 ~1.5 m/s, ) H 58 R
HAFLEA/NT 0.3 m/s WYKL, b 1035 it ~F- 34 3t
7 0.6~1.0 m/s,

(3 MR 7K A P 0 A7 A 438 52 3, 1T 3 SR St
N H Fiz MRS B R SR — € 22 5% 1l
TR I A A K A PR R A X R s N 5
R EWART W o R Bt S AR N1 B
o P B

2 % ik

B, AL WAETE, &, 2013, 54 A 06 1Y 2 i
TR IT )], RO S 2 ) (L2 D . 59(4) .
363 — 368.

B, THE, Tl ., 4, 2018, €080 7 6 A K By
N7 R AE 3o s B it R T R L) ). Aol TR 2R
34(2):176 - 181.

B ,2015. FEok ALl AR A Al R OC s R BT LD]. At
M WV TR R

BReLB . b, Wpear, 45, 2012, FE M M EIR IR S
B[], KHFIZ4R, 43(2):182 - 188.
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SRR, w3, ST, &, 2015, [RIM S 4% X f0 T 55 M AL
BEAE 5T ()], KITR e Be k. 32(2):48 - 52,
AN, BRREE, BRI, 4, 2011, A5 i M8 N K

T E R e R IEAE ik ], RS, 31(22) :6967
~6972.

AN, BRoRTS, XUTEE, 4, 2012, JA G 2 4 1 il 5 3
VR BELT ] KA A, 36(1) 1133 - 136.

WA, 2B, #HaUm. 5, 2011, 0 28F Uk AR ) B oY R
L], KT BB S 3R, 20(SD) :59 - 65.

TEF . ENEE, EITEE, S, 2016, Jb ALY A A 306 R
Teik B AT 5[], = e 2 e CHAR B2 R0, 38
(1):15-109.

T, REAEBR, SRS, 2010, a2 TKGE B 4y 2K 7 B0 4R
LT AR B2, 17(5) 21137 — 1146,

fif F A, WHRA, Tt dE, 2010. 4 Fl 4 s B vk B A
15 Bl 52 I 18] (9 LB T, 3 BRI R 27 24 ik (A AR B2
), 27(4):16 - 20.

REEE, TANEE. WIMEE ., 45, 2014, #A 46 VLU I g Al 1 2 1)
TRk BE T LB S I B 5T [T ], =l R 224 CH AR L2
JR), 36(4):14 - 18.
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Swimming Capability of Six Typical Fish Species from the Lower Dadu River
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Abstract: The swimming ability of target fish species provides an important reference for fish passage de-
sign. In this study, the swimming ability of six typical fish species from the lower reaches of Dadu River
were tested by measuring the induced velocity, critical swimming speed and burst swimming speed. The
objective was to study fish behavior and provide basic data for fish passage design. The swimming ability
test was carried out in a LOGIGO SYSTEM SW10200 loop test flume (water temperature, 18.9 —24.3°C;
dissolved oxygen, 5.58 —8.17 mg/L). Prior to testing, fish were acclimated for 1h at 1.0 BL/s to relieve
the stress of transfer to the flume. The six species tested were Myxocyprinus asiaticus, Leptobotia elon-
gate, Rhinogobio ventralis, Xenophysogobio boulengeri, Hemibarbus labeo and Onychostoma angustis-
tomata. Because the samples of Onychostoma angustistomata were not collected, the similar species Ony-
chostoma simum was selected as the substitution of Onychostoma angustistomata for the test. Results are
as follows: (1) The average induced velocity of Onychostoma simum , Hemibarbus labeo s Xenophysogobio
boulengeri » Myxocyprinus asiaticus » Leptobotia elongata , Rhinogobio ventralis were, respectively, 9.9 —
12.3 cm/s, 8.5 -11.1 em/s, 12.0 - 17.5 cm/s, 8.3 = 13.5 cm/s, 14.7 = 18.1 cm/s and 14.0 — 18.6 cm/s;
(2) The average critical swimming speeds were 106.3 — 131.1 cm/s for Onychostoma simum, 67.9 —
78.4 cm/s for Hemibarbus labeo, 72.9 —80.5 cm/s for Xenophysogobio boulengeri, 78.1 —89.9 cm/s for
Myxocyprinus asiaticus,» 89.6 —109.9 cm/s for Leptobotia elongata and 83.1 —103.8 cm/s for Rhinogobio
ventralis; (3) The ranges of average burst swimming speed for Onychostoma simum , Hemibarbus labeo ,
Xenophysogobio boulengeri, Myzocyprinus asiaticus . Leptobotia elongata » Rhinogobio ventralis were
149.4 - 159.1 cm/s, 98.9 —128.5 cm/s, 98.5 — 141.5 ecm/s, 92.3 —125.7 cm/s, 125.4 —151.8 cm/s and
128. 6 —163.8 cm/s, respectively. Based on results for the species tested, we recommend a flow velocity of
1.0 - 1.2 m/s near the bottom of the fish passage and a higher velocity of 1.4 = 1.5 m/s in other areas, an
entrance velocity of 0.7 = 1.5 m/s, an exit velocity of no less than 0.3 m/s, giving an average flow velocity
for the fish passage of 0.6 — 1.0 m/s.

Key words: Dadu River; typical fish species; swimming ability; fish passage facility



