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1999 “F 4R , 1998 4FF1 2000 - 2002 SF M AL FE AR (E) 7K. 7 39° ~ 45°N, 150°E LAPG RIEH¥E L, 2002 FE R E 4
FEBARAKTE, 1998 - 2000 IR , 1995 — 1997 1 2001 FEAL7E FAIK T, 7E 30° ~ 45°N . 150° ~ 165°F KB g,
1995.1997 1 2002 LEFIBHAR , 1998 - 2000 £E4W 51 , 1996 F1 2001 SEALTEHEIK T, RELBEFH, EiimME
EEHHRRIIEFHELNFEERREFEWENIRE, AXRENE 0.5 L, BRFEESERBYHE
B BT MRS RS 7 150°E LA VG, CPUE = 1.0700 + 1.6840T, + 2.7596T, — 2.3177T;; 7£ 150° ~ 165°F #3135,
CPUE =2.5311 - 1.5226T, + 0.1519T, + 0.6720T;,
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Analysis on changes of surface water temperature in the spawning
and feeding ground of Ommastrephes bartrami and its relationship
with abundance index in the Northwestern Pacific Ocean

CHEN Xin-jun, TIAN Si-quan, XU Liu-xiong
( Ocean College of Shanghai Fisheries University, Shanghai 200090, China)

Abstract: Based on the catch data from Chinese fishing boats and surface temperature data in the spawning and
feeding ground of Northwestern Pacific Ocean from 1995 to 2002, the annual changes of SST and its relationship
with abundance index for Ommastrephes barirami were analyzed. The results indicated that the SST was low between
1995 and 1997, high in 1999 and mediate in 1998 and from 2000 to 2002 in the spawning ground (20° - 30°N,
140° - 170°E) . In the feeding ground (39° - 45°N, west of 150°E), the SST was low in 2002, high between 1998
and 2000, middle in 2001 and from 1995 to 1997 . In the feeding ground (39° -~ 45°N, 150° — 165°E), the SST
was low in 1995, 1997 and 2002, high between 1998 and 2000, middle in 1996 and 2001. The degree of grey
incidence indicated that the SST and its anomaly in the spawning and feeding ground had an obvious effect on
abundance index of squid, and the values were above 0.5, which may be related with the biology and resource

characteristics of squid. The multiple linear models among abundance index and SST anomaly factors were as
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follows: CPUE=1.0700 + 1.6840T, + 2.7596T, ~ 2.3177T; in the waters west of 150°E, CPUE =2.5311 -
1.5226T, + 0.1519T; + 0.6720T; in the waters of 150° — 165°E. The average relative errors are 8.58% and
0.49% respectively.

Key words: Ommastrephe bartrami ; surface water temperature; SST anomaly; spawning ground; feeding ground;

fishery forecasting model

8 ( Ommastrephes bartrami ) =—FPE A AR ML B2, H AT 1974 FHEFH
BREN , RET 1993 EIF AN T A EEMITEZ, 1994 ETFHERAETT & . 1998 LG, R EEIL
IO P SRR E7E 350 S LA L, FE B F 8 x 10% ~ 12 x 10* t RHEMS, b K E R am B amik
BH30x 10° 1 PIED-S) R i sk ERERFEAFIH. BIRShRAe T E R, R RS SR,
FEEEHTERELK, CREBEFEFEERTY, AREAERNZM, HETEWN/NER A X FHEHAHR.
Mo ZEto -9 kA 200 Akihiko!!! | Akihiko 2012~ 13) i WP Gong %153 F M AL R T
B S ERE X RHIT TR BT BER FHZAREESMNENEESREERT. NI, 4
SCHIA 1995 - 2002 4 6 - 12 A FRE S0 A F= S ii-8dE , /i 2 7= DR R R (37 B AR AR, X 3=
BAEE A5 IEF WX RETHRIT,

1 MR

1.1 BORELRIE

M 1995 — 2002 FEFE AL AR VR R A A P80 (B RIg /K= K 5 HoR 4 12 445) 32 B 140° -
165°F M AL P 508 SR B0 A1 &% G =2 SRR £ H 7= & (CPUE) , HFH 4
PR R R, 2SR R 0.5° % 0.5° FIR K EHEEFHE R A 5 HEE L KF 2B FEIRERE

1°%x 1%

WA= G BARFI I RAE TR 1° x 190238 [A] 3 HER A LU Ay B i B[R] 43 BE B AT TiAb 38
1.2 ik
1.2.1 HiEAE

MRIE A A2 IR R -0 AR FE PG AL R 2E (170°F DATE ) HE R B0 3 4, Ko7 B A 7E 20° ~ 30°
N.140° ~ 170°E {3, P2 ORI E 2 1 - 4 7, B, K EaRiEE, 1995 - 2002 F£&4F 1 -4 AR HREFE
i E - 44 (SST anomaly) B9.5 535, LA br BB AL R EE R WEEE

B TP KPR MR e 5 B g PSR B g R RS, R B 7 - 11 A, WA A% K
(150°E LATH .39° ~ 45°N F 150° ~ 165°E \39° ~ 45°N) 73 515K 18 1995 - 2002 4E&-4E 7 - 11 A 3R\ FIEY-
42218 (SST anomaly) B 5734 , A4 Fe IR AR Ab 0 505 B /N B 7 A (3 )

B FPE bR 5 R A E A B AL SR & FIAR TR 3h, HIR G /KA AL T AR 1 v 45 1R (497
40°N), FERELy 2 ~ 4 DA EES), EULER TR 40°30' N 5 FF 4R 145°30" E. 150°30' E . 155°30' E. 160°30'E
165°30" Exfi (i I R IR HEAT 404 , LATEAN 580 B 091G B 3R B AR b Je HO R A SR IR Y AL

MNEE PR GE TR P 0 43 AR AS25 48 B NP AU T ) 38 B = &, LA 150°E LATE A 150° ~
165°E I MEX M FHH B, BTRARMAME N BIraF, WAERMBY, B BE AT LK
CPUE E A2 IR E FE R — 85,

1.2.2 REBXBEEX

B TREA S E D, Ry B 3RAT IR PR € S B 5 ok X6 7= BR 3 R ML ¥ 37 (R 1B ) FRIBAE R BE S 39 R/ IR
5 CPUE W36 R ML AR RE BT /04 . BT E ik WM £ ™), LI CPUE N7, KR AR
SEHRBNFFI REEARA R A EAA S, AP REER 0.5,
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1.2.3 ZT&MEHE
FIRAZ R E T EFREREEESESNTRZEIMER, F T EEFWRE . T8 7E BB
2] RS Plus2000 TG EAT R,

2 HBERS50H

2.1 FRERGERIBAER A

ERAFINGEE, B PHRIBEA FFE22.6~24.4C, IEREFEHETE 0.19 ~ 1.46°C, 1995 —
1997 ERBATEBRAE , FHFRE R 22.6 ~22.8°C, FEREFHEN 0.19 ~ 0.27°C ;1998 £EF1 2000 —
2002 AL E AR, B FRE R 23.4 ~23.7°C, BERIEFHEH 0.61 ~0.81°C ;1999 F R B NMF S ,
FIFRIER 24.34°C, BRIBTFHEKEE 1.46C(E 1),
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Fig.1 Average SST and SST anomaly in the waters of 20° ~ 30°N, 140° ~ 170°E during January and April from 1995 to 2002

2.2 REGFREFEZD)
2.2.1 REZHREBERLZETIE

ERAREIGES, B EHRETE 14.8 ~ 17.0C, BREFHEAE - 0.32~ 1.47C, 1997 4,
2002 FEAFEBARIKF, FHRIBEN 14.8 ~ 15.0°C, HERIBEFHE N HAE, Bl -0.32 ~ ~0.05C;1995 -
1996 £EF1 2001 4E4LTE HH ], FHEIBH 15.2~ 15.8°C, IEEE L HE N 0.14 ~ 0.44°C ; 1998 — 2000
EMATEB KT, B 16.6 ~ 17.0°C , IERBFHERER 1.19~ 1.47°C(E 2),
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Fig.2 Average SST and SST anomaly in the waters of 39° — 45°N, 140° — 170°E during July and November from 1995 to 2002
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2.2.2 150°E UFEREHREEEZEED

T 150°E LATHRIEZ S, B FIRTE 15.3 ~ 17.6%C, IEREBEFHERE 0.03 ~ 1.69°C, 2002 ££
REAEBARIKSE , I RE R 15.3°C, BERESFIE N 0.03°C ;1995 - 1997 471 2001 40 7 B A,
HRIE N 15.6~16.3C, BEREFHE R 0.27 ~ 0.63°C ;1998 — 2000 E ML R B K, FE K 16.8 ~
17.5C, ERBVHEEF 1.07~1.69°C(HE 3),

18.0 2.0
17.5 O 1.6
™~
2 170 & |,
: ®r -
ﬁ 16.5 B
H‘ 16.0 .HK
15.5 H 0.4
15.0 1 L i ] 1 S — 0.0
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Eo w4

B3 1995-2002 4F 7- 11 A 39° ~45°N,150°E LA PH G - B R IB A R T #91E
Fig.3 Average SST and SST anomaly in the waters of 39° — 45°N, west of 150°E during July and November from 1995 to 2002

2.2.3 150° ~ 165°E i R{EHFRIRF B B EF LD

7E 150° ~ 165°E RIBE ¥, BEF I FRIRAE 14.5~17.0C, EE B FLHETE - 0.56 ~ 1.52C,
1995 41997 4F-F 2002 FALFEBARAT , EHRE N 14.5 ~ 14.9°C, R B FHE R H{E, BI - 0.56 ~
—0.20°C ;1996 4EF0 2001 4EALTE R EKE , FIHRIBHR 15.1~ 15.6°C, IEREFHERN 0.02 ~ 0.27C;
1998 ~ 2000 M4 TEB E K, RiBH 16.6 ~ 17.0C, FEREFHEEE 1.20~1.53C(E 4),
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Fig.4 Average SST and SST anomaly in the waters of 39° — 45°N, 150° — 165°E during July and November from 1995 to 2002

2.2.4 H3NGEERBERATHRETENH

TEREY 40°30'N.145°30'E Fit T 1481 (39° ~ 41°N . 144° ~ 146°E) , 1995 — 2002 S5 EH L AIAR LT T
4.8 TTRAEN 8 BB AR 12.6 x 10° t, ¥ HFE £ 2.626 t/d. 1999 F1 2000 451 353 18 L A 4E
B NES-9 AAE 2.5C,10-11 BE 1~2C2EFHH~ERN 2.18 v/d, LTEBRAFE, 1995 -
1997 SEFRBATEBARAK T, 3 E L H = E R 2.60 vd, A FE 25K F ., 2001 Fl 2002 42354 A IR IR
BTEE, WA METEE, FHEFERN 2.06 vd, LFEBRAKFE, 1998 5% 8 A FERE FHHEH
AES, HRA M EAEER 1C, FHE~EXE 3.59 v/do

FE R 40°30'N,150°30'E [ 3758 (39° ~ 41°N ., 149° ~ 151°E) , 1995 — 2002 43 E b 49 A Lk fT T
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1.13 FIRAEL, BB AN 1.95x 10° t, FH =B AH 1.723 t/d, 1999 — 2000 £E 1% 15 8 R IR It
FER 1~3C2FFHEPERN 1.929 vd, LFEEE KT, 1996 - 1997 FRIBAFEEALAKT, 2 FF
BHM™ &N 1.644 v/do 2001 F1 1998 S RER > H B HIFRIBFE 1CUUAN, FHH=EH 1.69 t/d. 2002 4F
B 10 A5k, e A HEFRE T HES A, FHA=EXE 1.25 vd,

FEREY 40°30'N . 155°30'E BT IEI(39° ~ 41°N,154° ~ 156°E) , 1995 — 2002 3 E 6 H A5 L9t 47 T
2.46 TRAEM T BB AN 5.24x 10° t, FYHFB LA 2.13 t/d. 1998 - 2000 F i HFRIRFAR
LHEFER 1~3C 2R T HPERN 2.35 v/d, EBMAF, 1995 - 1997 FEF1 2002 4R E AR
K 4 AR 2.15 v/d, A FEHF KT, 2001 4R 8 HBERIBEAME R s, A A M
S 1CUWN, FHHMEN 1.29 vd, SFEEARKT . -

R 40°30'N ., 160°30'E [ #1835 (39° ~ 41°N,159° ~ 161°E) , 1995 — 2002 4F-F EH B4 A L 17 T
1.58 TR, B S B2 3.06 x 10° t, FHH=BA N 1.939 v/do 1998 — 2000 451 I RIR
FHER 1~2C, 36 FHHTER 2.36 vd, IMFEBARKTE, 1995 - 1997 S F 2002 4 F IR AL FEB ALK
VL4 FEFHHEEN 1.64 v/d, LT FZIKFE, 2001 4E%: 8 A IERESEE s, K5 - 2.8C, H
RAMGEASEFERSF, PR ERT 1.03 vd,

FEREY 40°30'N.165°30'E [l 1 73 (39° ~ 41°N . 164° ~ 166°E) , 1995 — 2002 4E ¢ E B L8 47 T
0.36 T IRAEML, F#5 B =B AR 0.59 x 10 t, FH HF=F AN 1.646 v/d, 1998 — 1999 Fi%IFHRIE L
R 1 ~3C,3EFHATRERN 1.69 vd, ETEBRARAKTE, 1995 ~ 1997 501 2002 - FIBAL FERAK K
. 2000 - 2001 FRIBHAFEE 1CUN, FHHEKE 1.51 v/ds
2.3 RIRZHERFEFEZMXR
231 FRERETHSEREEMNXR

ARSI AL R A T B B - E R, PR R K R £ B M
SRIFFEEEBRNFVNXR (B 5). FHRESHERIFEFEBENREKEN 0. 644, BBRIFFIESEIR
FERREE RN 0.626(3 1),
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Fig.5 The relationship between SST in the fishing ground and abundance index ( CPUE)

2.3.2 HEGRETHESRBEEENER

£ 150°E AT 2 RIS, O ¥ 3RR B RR 39 5 W UR = B i LB EE 2 1R 0. 606
F0.761(F 1), 1995 — 2002 4 [H], B T 2001 4E %5 3 2 B/ BE B A, EAEMHMFHRIE BER
R PES UL S FIRFEET A —Z(E 6), i FHER EREFHESTEBEEENX
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HRBEILE 1,
F1 ENEBRNTEHREBENERBEHESHRFEZHHXEKE
Tab.1 The degree of grey incidence between average SST, SST anomaly and abundance index in different fishing areas

o FHRES BRETHE . VHERS BERETHE
VOREE  SYRREN WEEE  SWEEE
140° ~ 170°E.20° ~ 30°N 0.644 0.626 160°30'E \40°30’N 0.658 0.804
150°E AT .39° ~ 45°N 0.606 0.761 155°30'E.40°30"N 0.607 0.533
150° ~ 165°E . 39° ~ 45°N 0.683 0.534 150°30"E 40°30'N 0.973 0.611
165°30'E,40°30'N 0.744 0.643 145°30'E . 40°30'N 0.620 0.674
4
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E4

Flh. RRIEFHAFEHHSE /C. t/d

Bl 6 150°E LI RIESRBESN SRREFERXR
Fig.6 The relationship between SST in the west waters of 150°E for feeding ground and abundance index ( CPUE)

£ 150° ~ 165°E iR B R FG, K- B4 G RERP L2 0 70% L b, FHRIE BB REF
PIE S R IEE RSB E 2510 0.683 F1 0.534(FK 1), 1995 - 2002 4E[& T 1999 FI 2002 FE ¥R £ F 1
DT, ERF R PERE ERETVHET UMK SREFEECERL (B 7), KA
FHRE BERBVHESFREENLBKELE 1,
2.4 WREEESBEREBVFHEZERRR

4 -
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—4&— FEHHEERE

Fif . REEPHAFHO~& /C.
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Fig.7 The relationship between SST in the waters from 150°E to 165°E for feeding ground and abundance index (CPUE)
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IREXBE ARV, WIEEE 50 ZRIEGNFRB R BT HEE SRR LR, KX
BCEEIZE 0.5 LA b, A THERETHEREET AR FEKBREES, B IR AR5 MR IES W E
FEFHEU L CINHERRBRE RS RIES 2 T8 T B,

2.4.1 150°E LAFE @1

BT H B P E T 2000 £ E A3, K E S ARTE 150°E LIPS 1R ML 32 BIRR &1, B ok
FH 1995 - 1999 R BHR B W F R, HE T EE R ERBmE 2, WAEAETE 0.05 BFRAK
FT . amHNEE,

Fz2 15°E RIS ESEIHER R ERE
Tab.2 The statistic models and its test in the waters west of 150°E

BRI R 2
CPUE = 1.0700 + 1.6840T, + 2.7596T;, — 2.3177T; CPUE = 1.9938 — 2. 3044T, + 2.4257T,
FISIRHEZ =0.5877 FlARARAEE =0.6371
BHREL R=0.8687 HHXREH R=0.6508
Foos=1.026> P =0.6037 Fy5=0.7349> P=0.5764
FHFERT R 8.58% SFHMIIRE 13.77%

& :CPUE - FH BF=E (vd); T, - 7= SR IE IR ) {H (20° ~ 30°N, 140° ~ 170°E) ; T, - RIFHIERIE T 118 (39° ~ 45°N, 150°E LATE ) ;
T3-TyxT,

2.4.2 150° ~ 160°E i#Fi5
K 1995 - 2002 E R E RPN AE SR E MBI R, BRI RESE IR 3, BB
£ 0.05 BERKTET A EE,

£ 3 150° ~ 165°E LSS IHRE B HAR
Tab.3 The statistic models and its test in the waters from 150°E to 165°E

MR | KR 2
CPUE =2.5311 — 1.5226T, +0.1519T, + 0.6720T; CPUE = 2.3339 — 0.9152T; + 0.5158T,
FIRATHEE =0.2434 HAIRIHER = 0.3065
EMEEHR R=0.8771 BRHXEK R=0.7367
Fo.os =4.4476 > P =0.09174 Fo.s=2.966 > P =0.1414
FEHIFEXRZ 0.49% FIPHXRE 1.00%

1 :CPUE - FH H =8 (v/d); T, - PRI R BT HE (20° ~ 30°N, 140° ~ 170°E) ; T, — ZRAH 5 PE R 18 F 118 (39° ~ 45°N, 150°E — 160°
E) ;T3 :Tl X Tz

3 HigSihe

(1) FSER=MGHRIBIESNE K 1995 - 1997 /=i RBAAXTEAR, VKRG MEEREFHE
F14 22.6 ~22.8°C.0.19 ~ 0.27°C; i 1999 4E 7= BRARIB WG, FHREBE FHELE 1.46°C, 1998 FH0
2000 - 2002 FEALTE HEIKF , FHRIBMERIE T HE SN 23.4 ~23.7C.0.61 ~0.81°C, JKEREK
ERA, ISR RERI S R AN RER —EREM,

Q)BT RIEGEXRES A EETHAFE, BEEZZHR K, 7€ 150°E UTGEE, 2002 FREL
TEER/K T, P RREMEREEE S5 15.39C .0.03°C ;1998 - 2000 £ FERE , FHFRBMIER
HEESHIHR 16.8~17.5CH 1CLLE, 1995 — 1997 F1 2001 FALTE 8] /K, SE X RIBAFERIEF
HHEHH 15.6 ~ 16.3C .0.27 ~0.63%C,

£ 150° ~ 165°E #§ 3, 1995, 1997 1 2002 R IB WAL, FHRR EREFHESHH 14.5 ~
14.9C.-0.56 ~ - 0.20°C;1998 - 2000 FF R iRk &, FHRIE . REEFHETHH 16.6 ~ 17.0CH
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1.20~1.53°C, 1996 #2001 EAL7EF R A, FHRIEH 15.1 ~ 15.6 C, BERIRFHEH0.02 ~ 0.27
Co KEXBEERH, REGMRIBEREMNZATFEFEES —EHEMH,

(3)ad 5t 40°30' S EL F HA M MRIR ERBVPHES S X FREERBKE ST, K%
BREEHTE 0.5 L ko bRl AL TE R/ M s B o X, B BB AR s X IR E A
H—EMEH,

(4)i13 ZICERERE T, AT NG RIEGHEE RN ERRFHEX —HR, HER RS
EREZHXREBOIERES, XU Y REGHWRERN XM FREREESEZW, SR8
FHRENFATREEENZHEREN, XTRSZEAFNEYEREREREEX. BTEEAR
EAER AR, KRR ER S Z 2R EA G R (UK, B E) B2,
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