$a1% 5121 T bES

20194 12 A

Haiyang Xuebao

2 e Vol. 41 No. 12

December 2019

WAL, DR, VE AT, S5 BT KR IR 1 ATV RE 22 (0 A LR R A S BRI 9 (], T2 4R, 2019, 41(12): 71-77, doi:10.3969/).issn.

0253-4193.2019.12.017

Xie En'ge, Chen Xinjun, Wang Jintao, et al. Study on residual yield model of winter fishes of Todarodes pacificus based on water temperature
factors[J]. Haiyang Xuebao, 2019, 41(12): 71-77, doi:10.3969/.issn.0253-4193.2019.12.017

EFKERAFHKEFELEHZLER
Rl & r-=REHR

HE BN, BREEY, EAFEST, FMR R LM

(1. MR WEPERL R4 BE, B 2013065 2. A b AR AT K B il T & T S0 86 %8, Vg 201306; 3. VIR E R [H
Fam el TR E AR Hl, B 2013065 4. REHOLFIE AT R T R HE T E S LK E, L 2013065 5. RV A& K
FCEE A P IR PR BT R A UL SE 563, 1 ¥ 2013065 6. E K PR RR2EWF 5 B B K SRS, T 4R T 510300)

WE: KEEYHMATEHEELERBEK S A AN EEEZZ — . RIE2004-2015 F K Fi*
T Ak e b SR A AR R IR B B4R, B AE 1 A 7T 97 3% (28°~35°N, 125°~130°E) 1 9 A & 18
3 (31°~38°N, 128°~ 132°E) # % T i /£ (Sea Surface Temperature, SST), # 7 7 3 -F SST & F 8y K F#*
HME X EBENFAFEEA, P SSTHARFHEE T X EBRFEENY W, X ZE A & T4
HHATRIE, RAZEANTNEEREG . 2RFXN. A FEH LA LA BLYFHNREEREREE
EZREYSSTH M, MM SSTHH Y FERKEYMAEE., HEWAESEX I SSTH

FREXMNKENBKERK
BEARATHETE, HELHARETET £,
SR AT HFWE A 4B BT RE
FESHES: S9314 XEkFRERLE: A

1 515

KRS 2 i (Todarodes pacificus) 7=t R &
B RV E 2 U R AR, RS R SRl 4 41
(Food and Agriculture Organization of the United Na-
tions, FAO) ¢ i 7, Ho™ &1L 10 Z4F SRR 515
4x10° t oA, o 4 S ol B T RSk 2R T
B2z —, BABRKNZFFNE" . KPP Lol
Thy M TR B I T R PR Sk 2R, O — AR AR i R M B
B A S, AT LAY L BKRAEREAIAC AR 3 A Z T
TN iR 7 N E 1 SR v NS v\ Qa o R SR B
FLrp & A RO 0 A S TRl ), 32 B0 A A 7Y K

I #5 B #3: 2018-05-22; 1€1T B #A: 2019-01-28.

REFEYWMAATHR,

B B ot ol A S T A B AR A A AR 8 IR R L

s R EEAL Iy R
XEHS: 0253-4193(2019)12-0071-07

21°~50°N 33, ™ B3 3 T AR g AL T . JLIH P ¥
W3, PPN ZET R RRAE R 12 H 2843 1, x i ks
TERAER . AR HARS S MM (FEEE AL
FERSFFENT R db BRI, B, &= H AT R T i
e ppem,

A BRI T PR AR S 0 BT I 5 IV PR BT OC
FEY), IF AT LU= B 37 04 20 85 R 000 L B e
JE WA S0 B G R IR, s O AR RS A 25 5, Hoifa
08 3R 15 7% (Sea Surface Temperature, SST) iy
16~18°C I i@ M4 % a ¥R EE M 0.37~0.45 mg/m’,
R AR B S AR R e T
B K PESMEE Sl R 3R A, 5 SST A5 X R %), ik

EETIH: HRKIR TR RO 55 35035 IR 457K 255 H (201901004); F 58 F 98 BF24 75 4F 3 4 (NFSC31702343, NSFC41876141).
TEE B A (1993—), L, MR A E T A, ZEMNF A EIFEIFT . E-mail: 228638492@qq.com

*BEMEE: LA, W1, Wl 2% . E-mail: jtwang@shou.edu.cn


mailto:228638492@qq.com
mailto:jtwang@shou.edu.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

72

M2 4148

ST IN N AR U OV T R 2 0 4 B A R 1) 23 A A B
A FEI A 2 2 R RO R 4 )
SST ZF MBS 1 #57 T BP i 2 W 4%, X KT FERE 2
Bk BE G BRI AN T UEAT T BRSO, BB
SST. MH4R 3K a ViR JE & 52 WA KT 7 4 28 £0 98 A 78 it
B G HR R F o R FIEC TR PR SR 104 A B T DR
FEE T B, JEHIE 7 I MR 13 SST X K-
R 0 & A BRI R AR LT A ST . AL,
AR SR 7= 51 3 RN R 1 3 SST X K- 14 52 fa 44 A=
REGE IR 2 77 2R 5, AR S 2004 — 2015 4EHa ki | YR
F R B T SST #dis, B AH G BT, B3 1 Ty
775137 (28°~35°N, 125°~ 130°E) 5§ 1 9 H )y Z1H
1 (31°~38°N, 128°~ 132°E ) ik SST 5 by 4 # i1 5%
71384k £ (Catch Per Unit Effort, CPUE) % i 3 1 ¢,
s 1 A P2 003 9 H R IH 37 ¢ B I A0 S 2
SST [K ¥ 1 g 5% i 5% 5 4= B (9 R BE 46 b, el B T
SST Hy Tl 4% = AR Y, WHB B EAT 30 F , 3408 K17
8 2 A0 4 B R R AR Bh LA, S RO TR R fa i it
A = R ER L S

2 MRSk

2.1 EHIFEFRIE
AHIEFY F2 B IR BT A PR 2 A R B R
5 SST Z A2 &, #all CPUE £48 (% 1) R H T

I SO AU, S SO R Y AT T bR Ak
B, ISFH] 2 2004-2015 4. SST %4>k A IRI/LDEO
S A5 %R ZE (http://iridl.1deo.columbia.edu/), Fif [H]
T 2004-2015 4, 25 [A]30 [F R 28°~45°N, 125°~
145°E, B[40 BFo 1, 25 M 40 e 10x1°,
22 KEETFIER

HRAE DA 52 00 58 7, KT R 28 0 46 A f A4
B 37 3 B 404 AE 28°~35°N, 125°~ 130°E I, 7= O
Ay M4 12 A Z224E 3 B RN 28°~45°N,
125°~145°E, KM K 6-11 A . il i %t 2004-2015
AR ROV TR AE 2 0 4 A BEIR P2 0 3 5 R I 3 1Bl P9 4
A~ 250 BE H (9 SST B[] )7 51 {6 FlI CPUE J3 51 80RO
A BT, 1 5 CPUE WM C HAHCRBK T 0.5
R B v A3 A A5 DXCSEORT T 0, VB S s i R S
A AR R R AR B 15 PR e
23 ETHRBERFHRAFTEHE

i Schaefer #&% % 1] %1, CPUE Fl4f 457 %% J1 & Z 0]
OIS E)

%za—bﬁ, (D
Y,

U, =~, (2)
S

A, Y, AR AR R B f, AR AR ME R B S
U, N t FE 1R 7E CPUE; a. b &%,
B8 3 3 o LI (Y R 0 (1 Y 1) 2 5 b oA

R1 20042015 EXRFHEBRELEFBLTRFITHE (ERENHHEHE ) X1 AFNEN9 A REHHFHSST
Tab.1 Summary of catch effort and CPUE data of Todarodes pacificus winter fish and monthly SST of January and September from

2004 to 2015
MRt
Ay CPUE/t- ¥ ! EHE ARV 1 8 LA SST/TC 9ASST/C
HA i [ J5Say

2004 142 837 70 773 213 610 1.18 181025 18.53 25.58
2005 117 196 68 174 185370 1.07 173 242 18.82 25.52
2006 89 025 77021 166 046 0.83 200 055 17.69 2531
2007 188 312 78 287 266 599 1.68 158 689 18.67 26.83
2008 138 713 66756 205 468 1.59 129 225 18.99 26.24
2009 139 825 73 301 213126 1.60 133 203 18.49 25.55
2010 145 301 75922 221223 123 179 856 18.23 26.95
2011 185 849 103 703 289 552 1.55 186 807 18.13 26.09
2012 110 869 71 145 182014 1.24 146 785 18.52 25.50
2013 140 011 87 761 227772 123 185 180 17.83 26.55
2014 134218 82763 216 981 1.15 188 679 18.21 2578
2015 96 894 86451 183 344 0.81 226 350 17.74 24.74
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Tab.2 Correlation coefficient and significance analysis results

between SST at the key sea area and the CPUE

[ivAs Aty MXEREr BEW
28°~35°N, 125°~130°E 1H 0.603 0.038
28.5°~30.5°N, 127.5°~128.5°E 2H 0.576 0.048
31°~38°N, 128°~132°E 9H 0.609 0.036
33.5°~34.5°N, 130.5°~131.5°E 101 0.542 0.045
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Fig. 1 Distribution of key areas in the spawning and feeding

grounds of the winter fishes of the Todarodes pacificus
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Fig. 2 Annual catch of the winter fishes of the Todarodes paci-
ficus and monthly SST of January spawning ground and
September feeding ground from 2004 to 2015
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Fig. 4 Scatter plot and fitted quadratic curve of residual of
CPUE against monthly SST of spawning field in January
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Fig. 5 Scatter plot and ground quadratic curve of residual of

CPUE against monthly SST of feeding field in September
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Tab.3 The verification result of the surplus production model
of the winter fishes of Todarodes pacificus based on the SST

factor of the feeding ground
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Study on residual yield model of winter fishes of Todarodes pacificus based
on water temperature factors

Xie En'ge "¢, Chen Xinjun'***, Wang Jintao '***°, Lei Lin'****, Wu Qiaer "

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Oceanic Fisheries Exploration,
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Abstract: Water temperature is one of the important factors affecting the growth, reproduction and supplement of
the winter fishes of Todarodes in the Pacific. According to the fishery data of the Pacific winter Todarodes from
2004 to 2015 and its habitat environment data, including the January spawning ground (28°-35°N, 125°-130°E)
and the September feeding ground (31°-38°N, 128°-132°E) sea surface temperature (SST), a surplus production
model based on SST factor was established to analyze the effect of SST on the resources of the winter migrating
fish population of the North Pacific Todarodes. By verifying the indicators of the model of the surplus production
model, this study find that the model has higher prediction accuracy. The results show that the resources and
catches of the winter fishes of Todarodes pacificus are mainly affected by the SST of the feeding ground, but the
spawning ground SST has no significant effect on its catch in the current year. Therefore, it is recommended to
strengthen the research on whether the SST factor of the spawning ground may affect the catch and resources of the
next year, and the fishery management department should also determine its maximum sustainable yield according

to the state of the marine environment every year, and the management plan should be adjusted in real time.

Key words: winterfishes of Todarodes pacificus; SST; surplus production model; spawning ground; feeding ground



