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FE T HAFKAT N VPR A | A AR AR o S5 R AR SEIRIAR /I | R B B8 6% 1) S8R R 37 43 551K (3.90+0.64)
F1(0.96+0.13) BL/s; I LU vk 38 J2 4351 A (91.83+10.97) F1(99.78+12.66) cm/s, Fk & ek JE 40 ) 112.20 cm/s Fll
114.25 cm/s, BN DI BE 65 14 22 2 RE A Y o R RP RIS DI TR 65 665 (14 152 2 001 %6 15 i el 4 &t I B R ME IE MO SE &R
I FEEUR 00 (899+111) mg/(kg-h)F(525+95) mg/(kg-h), BIE T 20%. 40%FH 60% U, i 38 2H 1035 S FE A %K
/N COT ¥IHVIAE 60% Ulerie TERAL; WLIAL o I IV v LR 75 dk 1) SR AR Bt BRAE 60% Ul T B A o HEFEBRIE
8 4% B8 T R K DO 35 1) 3 IO i AR I FE 1.0 BL/s LA, FRE A BT 100 emy/s; o3 AR 54~60 cm/s,
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TR A A0 JERBR e — € BFRIHAS (] N, 2K
POBTE by, MR KRR A K, S
B AARIET . BIRTEIL 7 MIAR TR AN T
R E MR TRZIER R, Ak
RE 75 18 I TG 8 1 R 58 0 1E 2R R ATD R 5 2O
ME e PRI, T fi £ 2 R UK BE 0 SO BR B T
IO e TR T SR A AR R R GBI K 2 —

FURT, [ A AT B R 65 65 4t 50 24 e
FEIHH AL A T g gte )
SEJTTEI, A SR YIIE R 65 75 GR I DX A U Y R
EAE TR S 35 B AR AR oA BT 4R R 20, R
NAKAH, RAMCEHEIE, AWFFEE BT
B RE, WS I B8 65 13 X0 IAL 38 ) AT O RO,
I 5E AR iAL T BRI B8 65 G FE SRR BLIA L JEFAE
AL P AFLIR . MR SE AR, BAE TN
BRES A TF UK RE ) o BFUKAT N Bz S A B, Wi 4R
715 BRI B8 65 7 XoF 30 o A 1 A A A 35 AL A,
9 OIIE SRS TR g A FR AR R I AR S %

1 MR57E%

1.1 SKIeHr

SCUO A A TR AR BT I R K P IR
FBRA RIS UL 8865, PRkt AL 426
PEATEEE o S S R PR RIAS . /NIAR (— I8 A
AR ) 195 B, KK (4.0620.43) cm, K
(2.61£0.79) g; KA (— B A T HEFRIA R ) 231
B, 7K (11.06+0.70) cm, {KH(56.09+9.99) g, M
BRI IR, RN (1) SC 06 £ 53 ) T
1000 L FRFEARE % 7 do BN, HREL | WA
IR, BFHIKIEHN(27.00£1.50) C, A &
PRERTE 8.0 mg/L DL I, £R5F 30, YRHCRHI AR,
WK E FTZE 1 48 h, SE97KIR 4 (26.99+0.70) C,
SRR /N K B SRt B SR KR
1.2 XBiEH

K P Loligo Systems 2% w4 7= F K AL
KK SY28060 (K 1)iEAT M IFIKRAT 3256 .
JKAE I X HAS 40 cmx10 cmx10 cm. SE5 X
MBI AR E, WMEARLIERN 5~120 cm/s,
XA BT e Sony FAGBLE T-1C 58 S o3 B 55 4
KA T A o

%314
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Fig. 1 Swim tunnel respirometer of Loligo system

1.3 BRNRE., IGREKEE. FRIFKEER
WE

B 1 RS g s T KA, SEg
SRS ) K G Ty 1), & 1 h HSCE o
SRR W UK AT A e, SR i I A B
5s 4Tt 1 em/s AR AL, 7RI K B
Uitk AR A [ B OUL S A Ui Dk AT R, Y St fa
Pt AR Ty 1) e AR AR DK B, i si SR R 1) 9 R
VRS20 A0 14 BB T (Unauced)™ o TP FH RIS 52
o250 30 B8, 439 LA Uinducedsmatty P Uinduced(large)
eV

ks S VK G T (Ulrie) 5 28 AU UK (Upprst) T
FE LA, 9% FH i O e 22 AR 1 R
S £ T KRB 8, EEE S om/s 35
1h 5, /K3 ES 10 min 3125 1 BL/s (body
length/second), i % S50 £ UK 98 55 (7 5% g £ 0
ZIHAFERIAE 20 s JEAASREEBrE s, TIHLH:
P71, 0 SEILRATTE E, Ze A I
VKO, AK T AR 20 s #9241 BL/s, HE
S EKE 57, WITHEAR B R WK . W
PR . PFP RS SE 0 fa 4 e 30 B2, 43l LA
Ucrit(smatl)~ Ukrit(large) Pl Upurst(smatty s Uburst(large) 267N o
1.4 BEMEMNE

PR P FPRILAS SC G 4% 64 B, AR LGRS
{14 % 7 L R I SR UK RS, 2 20, 30, 40,
50, 60. 70. 80. 90 cm/s 3t 8 UL IR,
W1 R, BAME 8 B, G4 RS
KA T R RFEAARIC SR 10 min, FAFRTFEH
FHES AR P AE ARG A BB, AR AN ARG T 5%
il A, 183 KMPlayer PSR AR T 128 Wi 43
Hro T1HES 2RI (tail beat frequency, TBF),
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1.5 BIEREXRMEHBEINNE LR VA A 5 B 24 ol b9 BRI A D R BAT IR
TEDNEAGSERAT, e AT e E = 1 ARG & .

AMEVFRICHAL T, PR ESHEA 1.8 HiESN

EMAE/NT 1%, I 2B SN UL | S DK R A A T K R )

R S 5 2 1 /DN R S 6 £ 1) 248 X6 e L e
VK ERE T ErIE . 20%.40% . 60% . 80%F1 100%
Ucrit(smaln 35 6 AﬂLEﬁQﬂ AN 6 B, B 1
RTINS, & 1 h 5% B KA, D ) 06V
AUE, RJE oy I 2 TR H AR, 1T 6
YRV il 480 2 (3 AESS 10, 20, 30, 40, 50 FiI
60 734, I - FE 4 % (standard metabolic
rate, SMR)FI1Z 3fJ#E % % (activity metabolic rate,
AMR)[mg/(kg-h)]:

SMR=AO,xQ/M (1)
AMR= Qd(thO) @)

K, A0, AWK = 575 [ A 1 2 H [mg/(L-h)];
O MUFIK R B % E X AR F(L, AR 10 L);
M NSt R T (kg); d(DO)/dt 387 B AR T %
fiff 2 Bt S R] A28 AL 19 AR [mg/(L-h)] o

TRFHA 52 55 £0 1 7 LE AR AL R s Bl AR S R
FE R RS NS S g fa AR ), RO A Il
S UK HE UM Uerit(targe) o
1.6 BUEEFEMNITE

PRV R B EERE(cost of transport, COT)[mg/(kg-m)]
R AR

COT=AMR/U (3)

K, U Ry 525 4 1 ik B (m/h) .
1.7 SBEELERNEESNE

R RIS S 06 £ 390 47 A B A Ak 48 B B BRURE A
WA L BEE 20% . 40% . 60% . 80%F1 100% Uerit(large)
e 5 ASAEBREE AT 1 AN (O om/s)X) HEZH, B2
FE 6 B, FRRINGE 1 B, e RIE fafE Hir
Wik iz 3 20 min J5 ST RRE EEBGH, AR T F
53 JER B (100 myg/L) A A Fp A7 JBR B, 15 f2. 45
56 4 BRI S RPN f AR TPk e, B S o7 BVl
M3 (1 mL), SYHUZHANIAIFALZ, Hd, ik
Feib S A IR0 EP 5 UkdE, £ 4 CTF#E
2 h, fRIEES.L> 20 min (4 °C, 4000 r/min)5 W dE |
JZ1M3%(0.3~0.5 mL), K3 . JHIERLFE 3
FEATR R I BT -80 C KR VKA TP RAT,

%ﬁﬁ%swh?ﬁ TIESHRRE, A#ER
D5 AE DLV Y (5 1 22 (v =SD) %7 A #A b
T8 R A 45 1 A A 0 T 2 5 T A B A A
Ja AT LR R 7 2081 (one-way  ANOVA)EIEAT
i, AR 2 5, WA LSD £ i
PO £ A 1 25 SRk AT W PR AR g, W EOK
R P<0.05; XHEEMA, FEECR . HAIEEEFE
AE(COT) 5 it i 19 ¢ R EA 7 2 M AN A 4t ol 26 4
HHT . B B R H Excel 2007 1 SPSS 26.0
GEiT A AT AL B, BR8] Origin 2019 231 .

2 EREHSW

2.1 RRMNGRE. GRFKEEMBEEKEE

SEUGARAT Y ORI B 65 () SRR A L I S IR UK
o R 2 2 T UK B I G T4 %m%lﬁmo

Ik & ok 2% e i kR EE A, T RIS DI 6 65
F4) JER 7 A T I S D R X R & TR Uk
BIfi G Ekﬁﬁﬁwﬂﬂ‘ﬁﬁ%)ﬁﬁﬁﬂ%
B JE 5 65 1) 246 % % & e Uk R R AR A IE AR
(P<0.05), Ji A JETEscsd firp, A &85 i
F14) 8 IR UK R AR A T O 2 ) e N
(120 cm/s), 1E3¢ A>120 cm/s, KL, 248X} %%k
T B FH o7 B R .
2.2 DPEEESMIEREIAE

T R A D T 65 65 11 422 )8 A1 %6 15 4 Xof It
(Ubsolute) «  FHXF UL (Uretative) I R AN 2 FI7R 6
AL, $R R g 48 A I Y R M I A S G
2, AR A0 R /N R DI TR B8 65 1 15 2 A
e 85 v T ORI B B 6 1 152 2 A R (P<0.01) .
A 1Lt I A o 5l

TBFgmai=10.52 Upbsolare+99.076 (R?=0.9392, P<
0.05);

TBF1a15¢=8.0037 Usbsotuie—31.483 (R*=0.9706, P<
0.05);

TBFnaii=0.7013 Usetagivet1.6513  (R2=0.9392, P<

0.05);
TBFjurge=1.3339 Upetaiive—0.9706 (R?=0.9706, P<

0.05).
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Tab.1 Induced velocity, critical swimming speed and burst swimming speed of Trachinotus ovatus
A o .
BiH item S-W Tu«?@(s.lgn.lf.lcance) 1 [l uto
S-W test (significance) range
2%} absolute/(cm/s) 0.133 13.00-20.00 15.67+1.85
/NEEAE small scale
R 37 A% relative/(BL/s) 0.103 2.86-5.00 3.90+0.64
induced velocity 4%} absolute/(cm/s) 0.094 8.00-13.00 10.43+1.33
KIH large scale
FAXT relative/(BL/s) 0.776 2.86-5.00 0.96+0.13
2 %} absolute/(cm/s) 0.234 75.08-114.83 91.83+10.97
/N small scale ]
s S vk sk FAXT relative/(BL/s) 0.596 17.77-31.04 23.60+3.35
critical swimming speed #5% absolute/(cm/s) 0.067 80.41-120.75 99.78+12.66
KHFAE large scale
FAXT relative/(BL/s) 0.145 6.81-11.30 9.00+1.30
2 %} absolute/(cm/s) 0.001 80.4-124.00 112.20
/N small scale ]
it vk FAXT relative/(BL/s) 0.182 19.23-38.44 26.50+4.32
burst swimming speed #5% absolute/(cm/s) 0.001 86.00-125.00 114.25
KHFAE large scale
FAXT relative/(BL/s) 0.230 7.59-13.59 10.17+1.59
T 20 2 R WUk B DL AL BRI R , A B L P BB AR E 22 R0
Note: Median is used to represent absolute burst swimming speed, other kinds of speed are represented by x+SD.
o 25 * KK large scale o 251 KHFLHKE large scale
% J/NEAE small scale g + /NHIKG small scale
% 200~ 2R (KB large scale) s B, 201 --- £ (KKK large scale) 4
& 2R VNG small scale) I | & £k VNIAE small scale) .
5 R 4 8 L N
.é) Br 4 § 13 4
8 i ) B i
g 107 -t N 10 o i
A . _ »- E . J./ A
® | RO | - & ol T
B ) ',2"‘* B 5t :!
M , ," e M /r .
IS B
0 1 1 1 1 1 1 1 ] 0 1 1 1 1 J
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Wi %/ (cm/s) velocity of flow Wi/ (BL/s) velocity of flow
P2 ALK B BR 543 R A A8 5 It 1 Y O 3R
Fig. 2 Relationship between tail beat frequency and velocity of two size of Trachinotus ovatus
SR T BT £F Ak _ -1 1.50 2_
23 REAXRRHEBAIEEFERE COTnai=193.89 U, jative +0.12 Upiintive (R*=0.996,
SEHM AR N KRR INIE SR 62 R IEFES P<0.05);
2 ol > . _ -1 2.01 2_
R (SMR) 70 %l 9 (899+111) mg/(kg-h) . (525+ COTlarge=48.91 Upjive +0.08 UZDL . (R*=0.999,
95) mg/(kgh), AFEGEHE T, PIFMASIEEREZE)  p<0.05),

12 AR S R B 0 1) 4 DR ST 5 R X7 3 R R
B OCR (B 3), Hor ol h:

AMR i =465+0.28 UZ%  (R*=0.997, P<
0.05);

AMR 1,=294+0.508 UM (R*=0.999, P<
0.05),

PRI DI 85 65 AN [R] 5 25 AF T A9 BAr
FEESFERE COT RMMLE IR U BI(K 4), UG
JIRE

/N COT ¥ BAEZ) 60% Uit T T o

it I X D 7 B8 5 A 12 A K B9 R N

SIS AR AN R T BRI SR ES LN AN
M LR AR A B B iR 2 o, 4551 R
B, B iR, 3 M ZUh R SRR
ES LY TN oA = el o (AN = (R AR Ay < O I
K 40% Udrit(largey IR R, FLER & 2 E T
M, & 60% Ucrit(large)‘?ﬁﬁﬁfr?[.@ﬁﬁ%ﬂﬁﬁ%ﬂi&,
TR LI NN E 100%  Uerittarge) I FLER & 2 FFIK

2.4
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Fig. 3  Activity metabolic rate (AMR) of two size of Trachinotus ovatus at different velocities
5 g
& g
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£ 5 50 b g5 25)
g8 w2
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EB B
= 8 40+ = = 20 r
¥ 5 w8
55 ® 5
wm N o
5 W
W3 30t &8 st
&3 &8
il & F
5_% © 2 F £ 10f
i(, § L L L L 1 Eg E 1 Il L 1 1
h § 5 10 15 20 s B ) 2 4 6 8 10
@ i/ (BL/s) velocity of flow & Vil #/(BL/s) velocity of flow
Bl 4 PEFTALAS DR TR BE 65 A0 AN R EE T (9 BR B BEAFE(COT)
Fig. 4 Cost of transport (COT) of two size of Trachinotus ovatus at different velocities
xk2 AREMETIWHEESNA., FEMOLEHSKREDHEE
Tab. 2 Contents of metabolite in muscle, liver and blood of Trachinotus ovatus at different velocities
x+SD
4141 PR/ (umol/g) Yk 3 £ /em/s swimming speed
tissues metab()lite COIltI'Ol 20% Ucril(largc) 40% Ucril(largc) 60% Ucril(largc) 80% Ucril(lmrgc) 100% Ucril(lzu'gc)
LA AR lactate 412.90+8.04°  531.53+12.58" 550.13£12.16" 439.36+5.58"  445.56+12.50° 543.51+9.99"
white muscle  H#EHE glycogen 1.50+0.00¢ 2.02+0.02° 1.84+0.02° 1.74£0.03° 2.04+0.04° 2.00+0.02°
JFIE liver LR lactate 447.21£2.11°  439.7748.25°  569.97+6.10°  507.55+8.18%  593.94+9.28"  537.73+7.32°
Hi%iE glycogen 1.90+0.00° 2.09+0.04° 2.15+0.03° 2.31£0.02° 2.36+0.04° 1.97£0.04°
M blood  FLAR lactate 482.76+£5.10°  542.69+2.11°  572.03+8.25°  450.10+9.28°  587.74+2.02°  598.48+3.56"
Hi% M glycogen 18.21+0.30¢ 18.54+0.38¢ 20.61+0.38° 19.54+0.02° 19.83+0.02° 21.48+0.32°

TE: A7 _BARYE SO B[R] A9 B (8 7] 22 5 1 3% (P<0.05).

Note: There is a significant difference between values with different superscripts in the same line(P<0.05).

Th s I A — N BT KOS o I 3 A 2 B
TG G 1 T LR R A A S R, L
AL 0T R F 8 2 A 10 2 A 22N K

3 itig

3.1 DR EREBRHYNEIKBE
1 8 A 5 E K DX 3P PR IR I 38 £ AR SRR

B A e, A X K R g R A,
MR AN [R) BRI 1 0 Va1 5 0 Dk i 9 7 1) L
PRASE 0 VIR AR B A LA B T — [ i A2
201N S R R R AR —, 2
A0 X KL A W O B B AR Dk BE T, S g
A3 AR B I 5 605 1) AF TR i 3 24924 0.96 BLJs,
T [R] A it /K 1 2R 6 (Acanthopagrus schlegelii)
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(1.4 BL/s)™, 3T B2 iy 0 B 85 65 g B K b
b E A 2, TR R VR IR R s, AR
P U0, D 5 % 1 SRR R B IS T B S L
A AE AR X A 2R AT TE IR BE A S TN AR B
TE B 8% Fg AR DGHER N, i 3 249 8 3.90 BL/s, i Tk
A BRIE BR 6%, RN RS iR A, Hfafk
LR R G0 Kk & 05635, SRBUKIREE (5 88
S B 2000 AR e A o 2 Ok S 4 AT 5
R B8 6% 1) 38 I 37 B I 7E 1.0 BL/s LAY DAk
G AT 20T Z Y RE R

e S5 e Dk 3 2 £ A L3 3 R DK fiE T 1Y
FEBHARFRE P, SRR 4T B s
o SCBPE SzaG IASRHRS B BE BB A (11,06
0.70) cm] YIS KB 4 (99.78+12.66) cm/s, =
AT WS T[4 (12.38+0.69) cm, 0.76 cny/s] Al
e # PO A K (14.13+1.24) cm, 0.42 cm/s]iH I
Uk R, Sedt AP SE A K 2 RN
()35 E 21 46.(80 cm/s) L ARHR(60 cm/s) H A TR
FRelip ik ae 71 BRI, mT LA JLFRPIRE K fo 5 R
SL UK AR 1 SR DR JE 5 65> 55 [ 21 A > 6 > KB
., TV R A b B U B 5 5 TR0 1 I 4 o A
F AR R AR v 1 OP P B8 6% 1) 3% 5 B /N T
100.00 cm/s &4 38 A2,

T DK AL R 0 2 ] PN AT A B Y
F KRG B, e 0 2T i 1) N R T TG SR sl
FgEhR, Al R AR B R RE R Y, R
T A A s T PN kR T R A K I A 1)
RESICY, W AE A . 2 BB (Y
FE AR ERIOT D 2 X 37 ) fF A, R R B
TSRS 1 2% K REJIAE Y, 4302 112.20 cm/s FiI
114.25 cm/s, A UL, FEBRIEBE 654 Kad fErp H 2
BRI BA BRI, AU RH, A2
KWK — R T 10 BL/SPY, AHF5E st 44
PG H 8, T 25 PO 57 A T AR LA )
RWEDK R EEL K 114 em/s, A L, GP IR BE 65 i 28
B 1 2 O R T A Y

e 8 AR A A v R 8 X R AR R T A T Ok A
(A 7 e, 3 AR AT R A Sy Ml i .22 B
SR EE AR FRE 0 AT I AR I €7 2 2k

TV B, vk BRI R T, e T AR R,
RS A R S T Rz S hE
RERAH BN UL B Bl ok A v B AR AR RE R D,
HgEstb R SRR . KRS B B8 65
1) 158 2 50 238 55 A0 ) It 1 8L T R ARE SR 43l Oy
0.7013 1 1.3339, ULHA/INHLAS B JE SR 65 A6 f11 {K
FEREREAL LL K RAS DU BRI AR 22, H2ik 2415,
AL, JRAE SR T AR R, B AE [R] R A AN [
s, A fa AR RE AR S R B AR K Y
25,
3.2 DRRERESMVIEEh A IR

fhRIEA R A KB B AREHE SR ANE 1, %)
Aty B 3 ) BN A B R BN B[] PN R AL SR AR R R
T B A AR, SEg AN . KBRS I
BROSAY T I FESER L 899 1 525 mg/(kgh),
BT 20%. 40%F1 60% Usr, it 2R 41132 SHFE A
SR, i} Farrell 251 W 2% 2 T 68 (Oncorhynchus
mykiss)ERARAE AR KLY K ATE 30% Ueric ib o AHIE
T T /NS DR R 62 112 S AR AR I R & TR
FUAE DL BR 65 (132 ShFE A%, LI 45 /AT 5 W —
YA S 3G 0 L R A S 1 0 TR SR AR X I N Y
BT R B B AR R B a2 shad AR vh
AR AT E B A sl ) Sz v Bt 25 ok
JERER, PIRPEUAS BRIEBEE5Y) COT (H SRR
T eU B B WE SR 45 R 5 8 (Oncorhynchus
mykiss)!**) . TG K B i fa (Pelteobagrus vachelli)™™
i (Parabramis pekinensis)®" iy 5248 2 B
e PR RLAS DB S5 62 1 e /s COT 191 LT 60%
Ueri TR o [FIRE A5 508 1 LA FLIRR 2 kv,
Bl R ARG N, 3 A A SUh FLRR 1 KB
I 7 e Tt e B T s A a5, SR
HITE 60% Uerit LIRS o B F 3R 3BT AT 1, JAE 3 51
TR 855 KA AR R ATE 60% Ui A5 A
AW W BB ZITE 57%~ 65% Uit AEPH . =3¢
1 ZAITE 80% Uit P

i b, RIS AR, TR U0 R 65 10 11 IR
K WAEFRBE A A2 I E 1.0 BL/s LA F75H
B E#E 100 cm/s; HRUEAE 54~60 cm/s,
JUR it 7K 0 F5 B2 UK BE ) S BRI 85 65> 56 [ 21
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Effect of flow velocity on swimming behavior and exercise physiology
of Trachinotus ovatus

ZHANG Jing"?, HU Changsheng', LIU Qian', DAI Jiayue', WANG Xuefeng'-?, TANG Baogui'">

1. Fishery College, Guangdong Ocean University, Zhanjiang 524088, China;
2. Guangdong Provincial Key Laboratory of Pathogenic Biology and Epidemiology for Aquatic Economic Animals,
Zhanjiang 524088, China

Abstract: Trachinotus ovatus is one of the important species considered for deep-sea aquaculture due to its unique
characteristics and significant contribution to marine fish aquaculture in China. Currently, deep-water net cage
aquaculture of Trachinotus ovatus typically occurs in nearshore waters (<20 m depth), often in bays or areas with
island and reef cover, offering favorable aquaculture environmental conditions. However, transitioning to deep-sea
aquaculture entails moving into deeper, more exposed waters where environmental factors such as flow velocity,
wind, and waves can significantly impact fish farming and equipment. Fish are confined to specific aquaculture
spaces and must constantly contend with tidal forces; excessive ocean currents can be detrimental, even leading to
fish mortality. Therefore, understanding fish swimming ability and environmental adaptability is crucial when
selecting species for deep-sea aquaculture. This study focused on Trachinotus ovatus, using a lane breathing
apparatus to study its swimming ability under different flow velocities [at a temperature of (26.99+0.70) ‘C].
Small [body length: (4.06+0.43) cm, weight: (2.61+ 0.79) g] and large [body length: (11.06+£0.70) cm, weight:
(56.0949.99) g] sizes of Trachinotus ovatus were selected for the experiment, and their swimming behavior,
respiratory metabolism, and physiological and biochemical indicators were measured. The study aimed to
understand Trachinotus ovatus' swimming ability, behavior, and exercise physiology, as well as to reveal its
physiological and biochemical responses to changes in flow velocity, providing a technical reference for deep-sea
net cage aquaculture of Trachinotus ovatus. The results showed that the induced velocities of small and large-sized
Trachinotus ovatus were (3.90+0.64) and (0.96+0.13) BL/s, respectively. The critical swimming speeds were
(91.83+10.97) and (99.78+12.66) cm/s, respectively, and the burst swimming speeds were about 112.20 and
114.25 cm/s. There was a significant linear positive correlation between tail wagging frequency and flow velocity.
Under the same absolute flow velocity, the tail wagging frequency of small-sized Trachinotus ovatus was
significantly higher than that of large-sized Trachinotus ovatus (P<0.01). The static oxygen consumption rates
were about (899+111) mg/(kg-h) and (525+95) mg/(kg-h) for small and large Trachinotus ovatus, respectively,
higher than the exercise oxygen consumption rates of the 20%, 40%, and 60% U.,;; flow rate groups. The exercise
oxygen consumption rate and flow rate of both sizes of Trachinotus ovatus showed a power function increasing
relationship. The minimum COT was observed in the 60% U, flow rate group. In summary, it is recommended to
control the adaptive flow velocity for deep-water net cage aquaculture of Trachinotus ovatus to within 1.0 BL/s,
with an aquaculture flow velocity not exceeding 100 cm/s, and the optimal flow velocity range of 54—-60 cm/s. The
sustained swimming abilities of several marine fish are as follows: Trachinotus ovatus > Sciaenops ocellatus >
Acanthopagrus schlegeli > Larimichthys crocea.
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