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HEFABRRESEBEERENMARERBBERENRKE
KAW, ® &, AN#

(LB AFEREBESE, LI 200090)

WE:20054F9A 158 -12A 128, 2 LR4NAEM LT E 18,19 57 B E # N EHAT
TeiarbEE, AR L8 ARN(XR620).5 % E N (CTD SBE37SM) fafk & B & &
B it (TDR2050) 4 KM ER K E L E, AR ELERNEREREMEE L08R E L
BXRWAEREE, 2T E R LR AR ABRARAEREREARMEXRBER AR R, FREK
BEE#L AT AR AR AAREZHNX R, £RFZW (D2 B2 A 60.9% F
60.0%WHELRET BRENESZ LR EARERE,“ 4T R 18 5" HERKEAFMER
BUTHPFHAERELHNN B REGTHF6.04 BETH, “2TH 19F"HEREANM
BREUTFHERELH N 2.2 EETHR 131 BETYH, BEX - RBERARNBEARE
AWM BREUARBRENTESZ LR AR PHEAREAEFHER(P=0.02<0.05),%
KEULAWRBEREUTHAERRALER; (2)2 A9 F 69.6%F 100% 1k b X $ ¥,
KEUTARABARARARERE, 40k BE"BEXEUAFMEBERENT EFH AR RS
A4 1BREETHMAERTYH, “7k 195" BREURNFMERENT R BKR
K00 RETHR25TRETYH, ABAREAEREZAEBKEUTARRE ., #it -
BERNRBERAFESN  BREUAFEREUNT AR ARALTHERERAEEFLZER
(P=0.07>0.05),Ext“4%# 19 5" HHEREHFEL - RRAAARSHEERRKE N

WFRBERKEUTHERXEAEERZR(P=0.00<0.05),
(@R . E LR, KR4 A, BREARR, BEHN, WEENE

HESHES:S 931 NXERARIREG A
W8 & A ( Thunnus albacares ) R 43 i 6]
ERAEARBREFW EEHSE 2,
Cayré Fl Marsacl® 138 i, Xt T # g A0 2 IR A
EHaBEANANBEESTNEZHER, 5
EiESwatE, KRS A ( Thunnus obesus ) i
BKBRE, E—EHWEN,ZHEEZRB/N, X
SHAEBBEA X, HEKRELTR, KIRgka
T BRI, o B, A ENREES)
WEER, HEREKELE, KIRERATETRE
WA, EHEHTEZR, KRSRASHRE

5 H H8 :2007-06-17

FORE B HEMBERENY, BiEE
15 FH 7 % 3% W (acoustic telemetry )11 ~3+5 - 911 44 2
#7 5 (archival tags)!'~ ") 45 J5 ¥k vt HL 5 B 4% A ik
IR, B IR LR A B H R E RET
(TDRs) , REEEICF A E M Bf RIAR B, 12 I3
BHWRBER B B R SR AR R R IREM®T
RYWEESHER. SHE¥EBNERERR T
PoAH H, BE B REXT B4 I R R /N A R ARl 2k
ERFEFEAGETHTRERAM -2 BB H
G RE A%

WENTE AR AR 2005 47 B BIRGRE B BT BY (5% 05 - 30); EE W E R P 2B B KB (T1101)
EEE T RAPE968- ), 8 IHRBWA R BLHAE, FENESRARY FEREEANBLIMBERATRHTA.
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ERAEE B R , E-mail: yqzhou @ shfu. edu. cn
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200549 A 15H -12 A 12 B, & AMEE
B fn i 1819 SN ERABHEST T &
el EE ., F S IhEE KR (XR-620) IR
#HEH X (CTD SBE37SM) #14% &R B & & it
(TDR-2050) X} ¥& 48 44 48 X 1 Mk ¥ 358 i ¥ I 2 3
AW, BRIDFHERME B AR
B YRI5 S8R . ASGESRE RE K
B8 S A0 R0 K IR £ 48 8 WA IR R BUHE i B 3 40 BT
RIBKEREESEELSRA KRESBAEIR
REHEEFAZHEMRR , XEZX_MLRA
BIFT AR, AR SR AR NIT AR R E
PRk Xk IR P M E BB ES S

1 MR5Tk

1.1 AT GEREZE. EIEMAER

BEMAFBERNREF LB KSRA TR
WAL “HELI 18,19 B 2 N T ES B EK
26.12 m;&IFE 6.05 m; EIP 2.70 m; Bk 150.00
t;# I 45.00 t; EHLIIER 407.00 kW,

HEBAANRERSRAEAEY, TEANE
F3.ommPWBEALZ EKI110km A4 ;3 FH
224 360 mm , BHE N Bk BT A B R, B
#AH5mm,K22m, KRFEEFH2MHBEA,—
b2t B B (M EIRRBE) , 55— R iR A
BAREBETAFRNEENTABRNAR,3E
SR HARKAS). HENNBE: —RIE
MT, %R 03:00-06:00 FFEEBAE , H 4 12:00 2
BIEHE,F%E 50, 4 12:00 E T4 15:00 F i
A, FE10~12 h, BB, HEHE4.31 m-s™ 4
LB HEE 5.58 m-s™, 49 18] i B ) 5 B
7.80 s, i XRIFEERN 43.5 m, W3 FHK 4%
H 25 Mo

ARFEEP , FHRRLSRAE KBEEELR
. g5 A ( Xiphias gladius)\ﬁﬁgﬁ*@ﬁ( Thunnus
alalunga) | J& 2 B} (Istiophoridae ) %5, & 2 B 6] 2%
200549 A4 15H -12 A 12 B, Sl R1EL
48 d, FEAMABEE RN, H KX EHRARRK 0412
RT EHAEKSES  HAH XR-620,SBE37SM &
TDR-2050 ] & 7K 1 Fifi 7K ¥ 25 46 B35 B9 18 Mk K 3
RHEBENRE, AR RN, HHim 18,
S HHBBEBAFR, 2504 23 d# 16 d,
“Hpirih 18.19 57 A T B &K BRI B g
SHRAKERS N 274 B (KKK 0.98~1.48

m BN 17~49 kg) .72 B (KK 0.94~1.41
m, AE RN 14 ~ 42 kg) , 3t 346 B; KIRESRAKE
BAHR 171K R 0.92~1.65 m,REH 15 ~
84kg) 133 B(AK K 0.73~1.81 m, AEN
9.5~110 kg), 3t 304 BB, HH, “4imia 18,19
SR AESNEESRASF N 238 B 47T R,
3t 285 B “dEmh 18,19 S IE RM S W KIRE
WS R 164 B .67 B ,3 231 B, W&
5 B4 B4 2°58'N ~ 6°58'N,62°16'E ~ 69°05'E ;5°
26'N ~ 8°03'N,61°58'E ~ 70°29'E, 41T 18 B4
B XR-620 F1 TDR-2050 35 5, “4E L5 19 5 "Bk
SBE37SM % /5 (H 1),

60°E 65°E 70°E 75°E
10°N " \10°N
o g oo
a E(‘) OD o OO .:.
en| EEE, ° . ", o4 TR [son
Indian Ocean 7 Maldives
a A Aa a4 L
0°s & 0°s
60°E 65°E 70°E 75°E

O TDR-2050 JlisE {7 B /TDR-2050 measured positions
2 XR-620 547 E/XR-620 measured positions
C SBE37SM 2 {7 B /SBE37SM measured positions

B 1 TDR-2050,XR-620.SBE37SM Ml 5E fi &
Fig.1 TDR-2050,XR-620,SBE37SM measured positions

1.2 FAENHE

HENERNIMEKX RBR AH K XR-620 £
RE/K (Y \TDR-2050 FJ S5 BVIR BEIR 1T (2 iR &
HmEgI A, EUN ETEATHNEHARNER
WE). £ E SeaBird /A T SBE37SM & #h & X
(CTD) ,iX 3 X EFEPREGE W & A [F) W BE IR BE
B A BT B H R B KA R B
BB AR RELKIRE., XR-620 185512
FEBEON 0.002 T ; TDR-2050 i Tl & 49 49 32 Fr IR
BRI R KR, BRI E B (10 ~
740 m I +£0.05% ,JREREN £0.002 T;CTD
HIBERKENR 0.002 T, 3 FA{HENEMBEER
EAF. £F 3 S REREARMATFRL
FBREENR, AXPFRERB/NNIAE 1 A
FOREREMMAE 1NERETE BRERE
MNERE 2 A REF
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1.3 W\RFZE

BIKEREAE 18 BR 2 3R B R AR b M
AT/AZ=0.05 C-m™* %HE B R B R T 085,
BEAEEARTRSE T LARKERENKE
ERRE, RETHRAMEREMEIKE EFE
BT REER,

Xt 3 FbASCER AR B A TR B U B B0HE B, 43 B
HE(10+5)m. (20 +5)m. (30 £ 5)m-+ -~ (400 =
5)m Py X3 R FIR BE VR BEEEER H=10 m.20
m.30 m--- - 400 m AL AR HEIRE Ty FIARUERR BE
Dy

TH=

G

T; (1)

3= 3=

Dy =D, (2)

KD MK(2)F, T D; s FI R HER E A Dy
(H =5 m)WH AR n 25X RE R IR BE AN B BE A3
SR JE T H AR <A v 2 1R B3 B B

GH:I% (3)
KB)H, Gy AR HER BN Dy F0 Dy 10 I I AH <SP
s YK 2 E) PR IR BE A BE AL

W M;

BERBRKERERE, BHEREKEZHE
RAATREE,

ENREFE KBttt B k2R o
FIHRRE BKEGRREUT)NEE KRS
RARREHTHEIT. RESHHUSHR, 4
HHEBNMKEARAE f;BRBHRNEANES,
SGIHBENKERNPYRNEE . KRERANE
BNPLBRLKER@RSHANHERENKER
HE KRSRANERE R(BETH),

N;
;=7 %1000 (4)

B R SR U AR B E A B, 43 B
HHESRAMKBSEAZERBRZENMBEKEZED
TR MR BT EEH I

2 4R

“Emih 18 5.19 57 R/l # iR KR
ERAE R BB R H xR AR AL (B 2 F
3)o “HiL¥E 18 5,19 SVREKE LREHE TR
HE CPHBRE MR ERE PR E GRER
BFHREMETRPFHREGRD,

—o— {HERE (5L upper depth of the thermocline

—B— 1 KE CFAY lower depth of the thermocline

—h— HERE AW upper limit temperature of the thermocline
—o— RIKZETHEE lower limit temperature of the thermocline

TR /m
depth

WE/C
temperature

H#i/month-day

date

2 “4mi 18 57/ B IE R E R B R T AR RE N MR B
Fig.2 The upper and lower depth of the thermocline and the corresponding temperature of Huayuanyu No.18
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—o— EIKE (1R upper depth of the thermocline
—— Ak ZE CF5) lower depth of the thermocline
—h— IKE LA upper limit temperature of the thermocline
—O— HKETFAHEE lower limit temperature of the thermocline

£s o2
= & B
% 8§
g
]
538838285838 8%¢g 83354
E E 52 F 2= 223223 = 84 49dg4a¢-d
H}H/month-day
date
B3 “Ami 19 57/ B IE R E B B R T AR RE N MR B
Fig.3 The upper and lower depth of the thermocline and the corresponding temperature of Huayuanyu No.19
®1 iz 18,19 S E S E IR KRS M4t
Tab.1 Parameters of the thermocline of Huayuanyu No.18 and No.19
RBRESHK 185 198
parameters of the thermocline No.18 No.19
ERELF
upper imit of thermocline R B8 Bl (m) depth range 29.4~59.5 39.7~60.8
BETEE (C) temperature range 24.5~28.4 24.3~28.2
T3 (m) average depth 47.1 50.0
3R FE(C) average temperature 27.2 27.2
BERETHF
o T thermocline HEHE (m) depth range 100.2 ~ 219.3 109.1 ~ 188.4
BETEE (C) temperature range 13.3~18.3 13.4~17.0
IR (m) average depth 146.9 141.2
3R FE(C) average temperature 15.0 15.1
BEREVHEE (m)
average thickness of the thermocline 9.8 91.1
BERERABE(T-m™) - -
highest intensity of the thermocline 0.181 0.183
BERER/DEE(T-m™) - -
lowest intensity of the thermocline 0.067 0.086
BEREFHBEE(T-m™) - -
average intensity of the thermocline 0.127 0.136
BEKEEFRTHEE(C) - o1

average difference between the upper and lower limits of the thermocline




3 KA, & NEFABRRESRESRAMKREMABTRH KR 373

g SR AERKERNREKZED T M
RBHATG (B 4 FE 5) ,“Hixih 18,19 574
HH 60.9%F1 60.0% WIVEM REH ,IRERENE
oA RRBRZEUTEESRARIKR
L “EimKe 18,19 BB ENFRKE U T K
HWE ERER(GERE S )Mk R(E 2),

B e-Rm: B R G S, SRE
B:Y P=0.050,BEdWERE, BELSRA7E
BEREAMBRZU THRREAGFEERES
(P=0.02<0.05)(F% 3),

X KR4 Af f 7R 1R BRE AR BRZE DT i
ERHFFTE (E 6 FE 7),“HimiH 18.19 574

O EEKERN in the thermocline

2140, WEEKELLT below the thermocline
g0}
8 100
S s}
5 60}
e I
= 40
|
~ 0
H}#H/month-day
date
B4 “4imi 18 5 REBSRARKENM
BREUTHEXRHEER
Fig.4 Yellowfin tuna’s catch rate in and
below the thermocline of Huayuanyu No.18
O EEKZN in the thermocline
@ B KELLT below the thermocline
- 25
°
&
= 20
=
= 15
g 10
g 5
g
2 0
G858 5300T B8RS S583S=0
222l il i i i il Addddaa

B R B B B B B B B B B R e e A i I R I

Hi#/month-day
date
He “#imi 185 " KMBERARKENM
BREUTHEXRHEER
Fig.6 Bigeye tuna’s catch rate in and
below the thermocline of Huayuanyu No.18

HH 69.6% F1 100% K VEML KRB+, IRERZ LT
KR ERABKBHRRENKRESRARIRER
L, “imie 18,19 5 VIR EKZE A AR BR 2 LT R
BB EREB(ERAS ) MRk R(E 2),

B R R SO B AR S AT, SRR
B:% P=0.050 A WERE, KIR&RATE
BEREAMBREUTHRRRELEE®ZR
(P=0.07>0.05) ,fH X} “4im i 19 57 M B B 43
% - RA KR4 A 75 KERFIREKE R
THARREGEEEHEZR(P=0.00<0.05)(F
3)o

O #HIKEW in the thermocline
W B EKELLT below the thermocline

R/inds per 1000 hooks
O =NWAULUARIXRD

B R T T = R e B B B e B S e

H}#H/month-day
date

Hs5 “4m19 5 HESRARRKENM
BREUTHEXHEER
Fig.5 Yellowfin tuna’s catch rate in and
below the thermocline of Huayuanyu No.19

0 R ZEW in the thermocline
B EKZELLT below the thermocline

R/inds per 1000 hooks
S =W kAU

10-31

N NTFTO—=ANTINNE DO
SR NNANAQR QD
e e e e e NN NN
— e v e e -

H}#H/month-day
date

—

H7 “4E 19 5 RBERAaRRKRENM
BREUTHEXHEER
Fig.7 Bigeye tuna’s catch rate in and
below the thermocline of Huayuanyu No.19
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3 i BEESEAX. Ha¥, 11 AH3H,4Bf5HA

31 THBEEERAEANREEE.KRELE
i “AETE 18,19 57 BT A A AR KRB
FLUREERERE S0 m AR FLVHHHRERERS
£ 70 m DR 24580, BRE RRNABIRD B RE
BAELVRBERNBREREFEAEHS, TUERERZ
WERAEHBEE KRS, HAO RGeS E
EREEHRAAE KRgRA,

32 MREMEESREEREEEMRX
Bl 4fE s RESRAMNBREMEMRK,
X5 2 EAERELME BT RESRAERK

=R2

“HE IS 18,19 SR

KENRENEELSRARBRESF N 16 B.12
B 11 B, RERE W R84 71k 128 #4164 B
M2BAMLHUX 3 dBKENEBEERAKIR
RRENE , FE—ERBANK,

33 BRETHRAREMEEESHEERER
B K2 EMRRREERILE, REREAMR
REUTHEEHHIRRSFN 10.22 BETH
#3.68 BETH,#HAT - K5 BN WHALE
AN EREFHBERZURFMBRKZU T REY
WRREERERZR,EHBREUNEE SR
R B HBRREU TR,

REAMBREUTAKEEHSRAEMAKRSREFTHERE

Tab.2 Average catch rate of yellowfin tuna and bigeye tuna of Huayuanyu No.18 and No.19 in and below the thermocline

inds per 1000 hooks

18 & No.18 19 & No.19 A3t total
REenE Xiehae RE#ekae KReka HEenE XReka
yellowfin tuna bigeye tuna yellowfin tuna  bigeye tuna yellowfin tuna  bigeye tuna
f%e%h?ﬂnocﬁne ﬁifl%)ers of hook 5524 5380 6328 5496 11852 10876
HIR B
inds of caught fish 82 18 15 1 97 19
jsﬁz%ﬁi rate 18.22 4.18 2.22 0.10 10.22 2.14
ﬁ Esv Eﬂg ;Eennocline fifl%)ers of hook 29736 29880 24672 23104 54408 52984
f%d?(?%u ght fish 156 146 32 66 188 212
jsﬁz%ﬁi rate 6.04 4.88 1.31 2.57 3.68 4.28
%3 EELRENARSLBERKENTEREUT
BEEHT WA WA SE 47 4 B
Tab.3 The results of ¢-test paired two sample for means analysis about catch rate
of yellowfin tuna and bigeye tuna in and below the thermocline
HESRA(8.195) KR &t (18.19 ) KIREHA(019S)
—— yellowfin tuna(No.18,19) bigeye tuna(No.18,19) bigeye tuna(No.19)
caich rate BEREA BERET BEREM BERE T BEREMN BERET
in the below the in the below the in the below the
thermocline thermocline thermocline thermocline thermocline thermocline
iy 11.91 4.17 2.51 3.93 0.10 2.57
average
71?% 567.89 29.64 26.05 8.73 0.17 3.50
variance
MW{E‘ 38 38 39 39 16 16
observations
A ?fﬁ 37 38 15
t RItR
7 Stat 2.35 -1.84 -5.41
P(T<t) R 0.024155 0.073645 0.0000729

P(T<t) two-way
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Song %138 33t 38 K 43 ¥ 45 Hh 7E ER B BE AU
WIRNWEESRAESIBRERNAKZEN 100.0 ~
179.9 m JKIRTEE N 14.0~17.9 C; 5 & #E LR
AR BERRBRE R KZER 120.0 ~ 139.9 m,
KIRHEERN 16.0~16.9 T, “EiLH 18,19 5”7
EMr ¥ SR BR B F R B E A 5K 47.1 ~
146.9 m #1 50.0 ~ 141.2 m,REK E L YR EEE
Ak 15.0~27.2 CTAI15.1~27.2 C,IBREKET
REEWEE DN 13.3~18.3 TH 13.4~17.0
T, A ERELRABREXZRETH KR
ERKEN, BELSRAEIBMEN KBEHEE
EEHBREXRREVNKREESREKET
FIRBETEE R, BAENRERE T R IR EM R
HESRABRKRERE, WEES R A, Mohrd
axERgy R, BN PR 4B M £ 40 3R K IR B
WWETE11~28 C,HEFEESRATEERER
BR13~24 C,15~17 CZHEANBERRRE G,
Nishida 2 E 3 E BRR LI, RERELRA
A EEEER KBRS RMENT AL, EH5
BERN17~24 CZH, ZREMTREREN, M
EREKETHR, RHBRKRETRREREEES
RAaERERE.

34 BREMTHH#HIEESKRE

HiESRa —BRBAT TEBRXERELKR
BRTFEEKBAEDL 8 C,HAERERBEKRE
F£ 3.5 mL- L~ DL 0271y om B 0 0 4 4R R
MRMEEERRKEUHN, BEARKEERN,R
REUTHRHIEESRA, RKE L TR
BRETE 12 CEA A RESRA TERRR
EAMBRESRBEZETZEDE 8 T, 20K 12
C. Dagorn %®I%t 1 B R 4F % 68 &40 M 17 4k
WHEAMBREFBRR, BEREAARERE SR
AREE TEHIRER KR, BRXRTHBRERXE
1160 m, FrAb /K Bit R M & MKREHR 5.8 T, kK
BEKIRAE 23.3 C,H 8.3% B 8] Py BT Ak 7K iR
TEREBREZEKES CU L, SREHKKEBZ
fLIEE K 15 ~ 16 T, Block %41 & Bril 42134
HEeRABASHZRERELZE, MARE—
BEMEEE/EN, XEEIEHTEREZUT
WHEEESRARKD .

35 BEREUTAREREBRERE

Song 2L WA MM EFEBREAE K

RERAESBMERKZEEN 160.0 ~219.9

mKRTEE N 13.0~15.9 C; 5 RIBERAaKEKEK
RARBREURIKZERN 160.0 ~ 179.9 m /KR FE
BA14.0~14.9 C, £ FX1HTBERETHHB
THEEMBEUT, BHASKRESRARKIKE
REBRFUNAKBRERKET FFHBRKEUT
KIBEH AR REE ., Mohri %4 BV B B K
ReRAafR LR, EERRERA5HKKE
JEEN 10 ~ 16 T, 6 FIREKZE T 7R B AL S H
i, I R BEE 499 (1986 — 1987 4F H A R4 40 18
b, T R T ] B A B0 11 A SR 4B B BE B KR
SRANEBESMSKEKBRXR , BHAEK
% 261 ~280 m\12 ~ 13 CAMERB ., U L%
REYMFRIEZEEUT ,BIANBRKEUT
KR ERA KBRS,

RKRERAKRALEREDHEHNREES
B, ERB A LI TR 500 m WEMUT , WIRE
EREKREUT, XE5AKRBAER/RB NG LB
KR &8 X Fh 3k B iz 3) 202 B 2 K /h
BB EERI MR, KR &Ra X
YN, B ARSI KR &4 K
P EBEHEIHETHTER, AR EFERRY
MHER KIBESRAAARE WREHEIHHEL,
LA TR S BEYNERBEAEIM
B3, AT UEAMEE e, ¥—Bi
SRAMKRERAEEZHTARARER, Y
HTEIBRKEU TR, HE 50 mn EARE L
HEREGEEREUEEIRBRED, ATRARN:
KRSRAFEEIBREFEN FBAHEBKE
BERHKX BT B 53K R KR4
AREZRAER, LME LA KBREHERK KX
REABHVNRRE ARBETERER.

W 2 8 A AR R IL A B B R AR BR
BUTHETFHERES R 2.14 BETHRM
4.28 BE T4, BT M5 B W AEA 5 E 5
WL A RERHBRKREDNANRKED TR EHH
RELEBEHZR EHXWHEimE 19 5" KR E
RS -5 R I KIR S A 7R B2 AR BR
BUTHERREEERZR ., RBAEX KR
SRAERKENMRRKZEY THRESITS
R ARHERKEUTHRRKEN KRS RA
HRRAEE, FEHE—HP, Shap B R
HANERY R B KEZBERBYAIRERHY.
MEREBRBENEES 1 oL- L EZAHIEE, K
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RemAamRRREEN, Fa4AXER,TIA
R AR Z BN E LR 597 35 B B & KB B AL (< 500
m), NERHREASEHRKE  EZREKZEUTH
KB, KIRERAKNBRREL LM EEEHE
BEWNZR BN E,ANFE—-FHRE,
36 HESRENMARERAEEFFTEHNE
R.EBREESHAFR

HELRAKBKELKBERALR, BE
ARENEREEEIELNER, AEFERE
SBIEAET O T BE R R KIR SN
IR ERE T L AR R M SR A HR, RKIRE R
AR - NMFERIEE, BB ERERRETHEA
BB A MM AR, ANHREREEHER
BHEEPALAT L, MEESRATEREFRET
BRESKWFEN, AR BEEEH LN
98] S HR 4 M f ) 3R 35 R B A Ak B & ST BE
BOUTUKBRERAERENEEE ,THERK
EERNERAY ., X XREEERRKEVFHR
EALE 12 CTER ,MBRENM KRS RAREE
FE S8 I E] P9 72 32 3k 20 C IR BE B0 R AR AT
Hi KRR an FRRKE , ERKZEUT
HETEE,
37 FENTEMEN

A SCAG B S5 R AURR T 2 i B BT A W
B, HERE, ARG /REIE, AR EEN
BEKERE EEMEREAHRECEBEFRELZGR
EEZR FHESRAEFSHATAFENEER
WEESR, 2 B AENRAMEEEEE R, 8
KRBHROAR, S NEEET BEAAER
& , i Rt —4E s L 4R 7E [F] — Vg 3 o = Ui
BTN EREENREE,

ABRBE; Ry 2B L ERARAS T4
REZHE KEHR ALANERE SBRIHH
HERIERF KRAZA IR HEANE
o REBE HEHEIRIF,EE S 18,19
FORRKALEBREFGRA XH, LERFXE
HEFRERB EXHAETRELGTEER
AB#HAZ, KRBRRXEEFHE, EIHM,
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The relationships between the thermocline and the catch rate of
Thunnus albacares and Thunnus obesus
in the high seas of the Indian Ocean

SONG Li-ming, ZHANG Yu, ZHOU Ying-qi
( College of Marine Science & Technology , Shanghai Fisheries University, Shanghai 200090, China)

Abstract: It can improve our understanding of their behavior characteristics to analyze and identify the
relationships between the thermocline and the vertical distribution of yellowfin tuna and bigeye tuna. It also
provides critical information for fisheries to enhance the catch rate of the targeting species, fisheries management
and resource conservation. Yellowfin tuna and bigeye tuna seem to exhibit nearly opposite approaches to their
shared environment. Yellowfin tuna spend their days making excursions from around the top of the thermocline,
both up and downward. Their nights are spent near the surface, diving down into the emergent scattering layer to
feed . Bigeye tuna swims upward from the cooler depths to stay with their food resources. The depth which bigeye
tuna inhabited is usually greater than that of yellowfin tuna. The difference in temperature between the surface
layer and waters below the thermocline may be limiting the vertical movements of the tropical tuna. The
thermocline is a water column at which the rate of decrease of temperature with increase of depth is much greater
compared with those of above and below. The thermocline limits the vertical distribution of yellowfin tuna and
bigeye tuna, so their catch rates are affected by the thermocline. A survey on tuna fishing ground has been carried
out aboard of the longliners, Huayuanyu No.18 and No.19 in the high seas of the Indian Ocean from September
15th to Dec. 12th, 2005. The actual measured environmental data of the fishing area were obtained using
Submersible Data Logger XR-620, TDR (2050) (RBR Co., Canada) and SBE37SM (CTD, SeaBird Co.,
USA), the depth and intensity of the thermocline could be estimated by these data, and combined with the catch
data recorded everyday, the catch rates of yellowfin tuna and bigeye tuna in two different depth layers (the
thermocline and the deep water layer ) were calculated respectively. The relationships between the thermocline
and catch rate of yellowfin tuna and bigeye tuna were analyzed. The results showed that: (1) for 60.9% and
60.0% of all the surveying days of Huayuanyu No.18 and No.19 respectively, the catch rate of yellowfin tuna
was higher in the thermocline. The average catch rates of Huayuanyu No.18 in and below the thermocline were
18.22 inds per 1000 hooks and 6.04 inds per 1000 hooks respectively, and that of Huayuanyu No.19 were 2.22
inds per 1000 hooks and 1.31 inds per 1000 hooks respectively. The catch rate of yellowfin tuna was higher in
the thermocline, by t-Test paired two sample for means, the overall average catch rate of yellowfin tuna in and
below the thermocline showed significant difference (P =0.02<0.05). (2) for 69.6% and 100% of all the
surveying days of Huayuanyu No.18 and No.19 respectively, the catch rate of bigeye tuna was higher below the
thermocline, the average catch rates of Huayuanyu No.18 in and below the thermocline were 4 .18 inds per 1000
hooks and 4.88 inds per 1000 hooks respectively, and those of Huayuanyu No.19 were 0.10 inds per 1000 hooks
and 2.57 inds per 1000 hooks respectively. By z-Test paired two sample for means, the catch rates of bigeye
tuna was higher below the thermocline, the overall average catch rates of bigeye tuna in and below the
thermocline showed no significant difference ( P=0.07 >0.05), but for Huayuanyu No.19, the average catch
rates of bigeye tuna in and below the thermocline showed significant difference (P =0.00<0.05).

Key words: Thunnus albacares ; Thunnus obesus ; thermocline; catch rate; longline; the high seas of the Indian

Ocean



