A2 EE 12
2018 4F 12 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 42, No. 12
Dec., 2018

CE RS 1000-0615(2018)12-1916-11

DOI: 10.11964/jc.20180211189

AR FFENMERTIE B EEREEENEXKR

P

e,

Frglg”

(1. B R 2RSS0, Bl 201306;
2. L2 RERESEFERER, £EH BH2MN  20742)

HE: BAATLFEAER T2V RREETEENEF AV —, HEaoH 5EKEE
FigEEMEREM K. RAXALEXRBEZSSTINERRBEITHERATIEEZSE
(SSTG), M AE2013—2015F FECF & FE A L) AKFHEAER T AE & - 54,
AMERBEESKNERBEEFERAETHEQHTNRF. FRET, RITEELEY
F E A7 T37°~49°N, 145°~165°E; SSTH 10~14 °CHf, 3 {144 3% % 3 8 (CPUE)5 SST £
A%, SSTH 14~17 °CH 2 FF4H %, %3 T SSTH 12.5~14.5°C., % SSTG % 0.01~0.06 °C/km
it, CPUESSSTGE £ # & M F 4l %, #xi& HSSTGH 0.01~0.05 °C/km. 1k b ¥ 3 8 & 4
ECPUEZ & ¥ EAM X, X % 50.81; CPUEE Y\ & 2|4 & &y fE & (DIST) R I A B
Wy &= EAE, E HEE6—8F , UDISTH0~100 km3z E 5 i, CPUESDISTE £ 4 IF 4
X, EHKZFE9—I11F, CPUELDISTZ xt # fi 48 %, 90%UL b & 1E d & 34 DIST % 0~
50kmSEE . HAREN, BREEZHEMRNEEFEEGT A, FHEHLLER K
BAE, BREBESER, MK T a6 BER, HRETET.

KERIE: AT ERIBERE, BES; BAKTF

hE DK S:S931.41

Fk J1 fi1 (Cololabis saira) }g¥% KM 1 )2
g, B RFEABEENETFaRZ
—, FEAEPFEHZAETE,. HA D B
i A o AR A A R AR S, Bk ) a0 R
e R U, KR TR BT IR B AN A A AR A G
HEVERER . BPERE N T, MR k)
AE 1178 T ey P S5 W AE — E R B SR Bk T £
(R BsF 25 G A1, — 42 3 ) 3k 4 TR - I J Bk )
136 ) TR TR

Tk T £ 10 3 3 AT R R SR i 22
330 (37°~49°N, 145°~165°E), 1% [X 384 g 7K 4]
AT B VU R A oV VIR RE A X TE 1Y
WO KRR ARRL, EEBZINM, EREHE
FEAEA P I AR R i A, DT R R 2
X, W51 s Y A SOk IR S AT, il
755 D H P R G i i Y i n b Y A
Ll 7 F H A B J0 IR W5 55 . 0 55 M S O T

i BHA: 2018-02-24  f&EIBHA: 2018-05-11
BENE : < = F E R R I (2013BAD13B05)
BIE1EE: ZWRIE, E-mail: xfli@shou.edu.cn

http://www.scxuebao.cn

SEARERE: A

T B R i g 2RI 3 TR B T 5 B 1 3 3
SRR BFIE, Tseng2F !l 1 v [ 5 15 45 Bk ] %K
B A 5T T 1 R A X Bk T #8368 37 e A B R T o
X BEATF 5T 45 AR Sk R R R 0 I A AR Al
X L R DI AR SR AT R ASF
FERH B A PR PR BT il BT, 45 &
R e B, M Bk T AR BT R S R L 3 o
A I 25 A AR AR, MR A Bk T f i AR AR, EL AR
MR RN E S WIR PN CR, &
A 7R JR R DO R B S Rk ) i
SRR AR, PG AL K- Bk T 2 3l BT IR T
REEMEMS%

1 MRS A

1.1 ¥IEFRIE
A 7% R FH A il B0 Ok B b G 7 vl


http://dx.doi.org/10.11964/jfc.20180211189
http://www.scxuebao.cn

12 44 DU TS IR | N S /A 5T /@A iR B TR R T 31 R A i DR S 1917

hos LU RF R ) R, FEAE
3k A 150°~165°E, 38°~46°N, i [] J5 5] F120134F
I7H-11H, 2014—20154E R &4FE6-11H, it
[ 7r B0 d, Bl WAGFEELAEG . /R H
B Rl REC, PR EEER . AL
P hy g 22 180 1R FE KU (sea surface temperature,
SST), ZECHE AR T3 1] [ 51t v AR U BR)
W 3 (http://www.noaa.gov), AMODIS (Moderate
Resolution Imaging Spectroradiometer), AMSR-E
(Advanced Microwave Radiometer for EOS) I
AVHRR (Advanced Very High Resolution Radiomet-

er) L2 T A M A, Hoas [ aHEE R0.01°x
0.01°, HFE4HEFE HRd,

1.2 #ixFZ*

CPUEA & 3 & 3 AV A B A
(catch per unit effort, CPUE)E X b 43 it 43 K1)
WE = a, Hit/d, FE il %R A4
B o AWFFER T 8048 S B IR 6 0 2 ) 43
A AL e AR, HatR A

" (C X X "(Cix Y,

XZ,X(:? g )YZZ(:? z )
KX, Yorl o ifa g H 35 0 0 28 BE R 26
CoMVENL RLI 7= 8 5 XOAAEL G ABE 5 Yo AR
v AR EEE 5 noh AR RS B R

SSTG#H= % & % 13 2 I B B ¥ (sea sur-
face temperature gradient, SSTG)F| FHAH FE i {E 23 =X
SRAFE BRI Y HISSTIE A SST: ;, HAHE 4
W& 1 ISST S S Tisr j« SSTi—1;+ SSTijiin
SSTy; 1. W

SSTG, ; =

SST; 1 —SSTi 4 2+ SST; ;1 —SSTi; 1\
Ax Ay

Kohi, R IEEE, 430 3R MAS B 1745 )
T AxFRRE -1 5515 Z (8] 48 B 1) Y
FEES, AyRoRSEi- T 55+ 17 Z 8145 B 5 1)
MBS, PN Y Fkmo SSTG, ; 7R M1l 2L 1
SSTGIH , M N °C/km. AR ZSHE A WIR
B H AR AEDY, BLSSTG>0.05 °C/kmMy i BE 4% |

MR B T VR R A, 1155 51> CPUEAE
b 55 H o A0 1 T R A i S 1 B T R
(D = +/Ax2 + Ay?), iefEDIST (km), I AE
M A7 5 R A S TR R S (1) 5 TR
FEMD 5242100 kmA125 k1 B P 149 L 38 464 T

WAz A5 EEREZ M, i AREA100(km?) .
AREA25(km?)HISUM100(°C/km), SUM25(°C/km)
(SUMit AR Sum =37, SSTG;, R+,
SSTGF 71 SSTG>0.05 °C/kmA (), K [z Mz AE
A PRV B R PR R R LA R AR Ak
G A RN RTINS (S = o= I = =Y/ 1 7
23 i X B9 R N R B 2 L, IC/ESUM-A
(37°~49°N, 145°~165°E), SUM-B (38°~46°N, 147°~
157°E)HISUM-C (39°~48°N, 157°~163°E).

N
50° ae 0.2
El
=4
45° 0.15 8
S~
B2
27
i
4()0 0.1 E
®
f &
350 i o A LT 0.05
140°  145° 150° 155° 160° 165°E
E1 BREE#HESHIeFINERSTEHE
Fig.1 The distance between fishing location of
saury and the temperature front
GAM 5 37 B o A I ST fin AR A (gener-

alized additive models, GAM) Ky )™ L £k P AR 7 (g
SRR e, Rets B A B N AR i S 2 A R
RS B Z Al AR 2 G &2, ] DAl 37 45 4%
fiff TR A5 T i) 7 A i ) S I A Y AR B 5 DA
CPUENHAEM 775, SST. SSTG. DIST. AREA
FISUMSY A o fift e A0 £ 1 57 GAMBE Y, 73 r
CPUES & m N F IR . BRAR P
2, A TR IEZME B, ECPUE LN w4, F
XoF FCAEXT RO S, AR e AR R, 125 A A Ak
TR oAt

N T PEM RS CPUE S DISTAH &1, ¥
DIST A AS & 4 6] B 2547 4 55 B 75 &1 3 B, 4303l
95 km, 25km, 50 km, 100 km, 200 kmAI K F
200 km. XFF-SSTHISSTG, LAZ= 51 Jy it fu) & 73
WPEIEATIHE, PR le—11H a4, 6—8
AREZ, 9—11H H#kZE, % TDISTHSUMLI
Ay AT vH5, DL & 300 8 3 4 0% B AR R E .
1o 5 22 20 3R AT FAS 36 R0 I 3 MR KO A 5
GAMITH R HIRIE S L8, HAbg i #r 12
MATLABH 5281,

http://www.scxuebao.cn


http://www.noaa.gov
http://www.noaa.gov
http://www.noaa.gov
http://www.noaa.gov
http://www.scxuebao.cn

1918 KoOoE ¥ 245

2 4

2.1 FT1&{ELCPUES®IFRR =S
2013—201 543 [ 7 b A -7 2 1 167 38l Bk
J] 5 [ 7= 5 AICPUELE — & IR JE N s, 6—8H
0 2400307 0 P o A ) S AR PR R 13.1% . 18.3%
18.8%(E2), FNOH Hi#H iEEIF bR, 7= Ry,
15000 [

FERR/
production

7 8 9 10 11|16 7

2013

mmm 7H/t production —e— CPUE

8 9 10 116 7 8 9 10 11
Jul AugSep OctNovJun JulAug SepOct NoviJun Jul AugSep OctNov

2014 2015
]

9—11H WM™ & M 4E P Er86.9% . 81.6%
M91.2%; Hrh20144FE & -4, ik
33 554.51t, 20134 F120154F 24F = & 2 )
1.51% . IWCPUESMIT, 20144F F120154F i 725 4k #4
P50, H6—8H CPUEZHIFEML, 9—11A %
HERE, BARRH8H, HEmh10H . Hrfr, 20154
107 A, CPUEX39.02 t/d,

1 60

CPUE/(t/d)

time

2 BIAKFEFERTIER~ERMABHYICPUEEKL
Fig. 2 Monthly production and CPUEs in Northwestern Pacific Ocean C. saira fishery
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Fig. 4 GAM analysis of the relationship between SST and CPUE
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Fig. 11 Temperature fronts maps at Oct 25, 2014(a) and Oct 21, 2015(b)

The red triangles denote the locations of fishery, the same below
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Relationship between Cololabis saira fishery distribution patterns and
sea surface temperature front in the Northwestern Pacific Ocean

LIU Yu', ZHENG Quanan’®, LI Xiaofeng "

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Department of Atmospheric and Oceanic Science, University of Maryland, Maryland 20742, USA)

Abstract: Pacific saury (Cololabis saira) fishery in North Pacific Ocean (NPO) is one of the most important com-
ponents for Chinese fishery industry. The distribution of fishery is significantly related to the sea surface temperat-
ure (SST) and its variations. In this study, the sea surface temperature gradient (SSTG) and temperature fronts are
derived from SST remote sensing data. In addition, data from Chinese saury fishery in the NPO during 2013 to
2015 (not including the fishery data of Chinese Taipei) are used to analyze the spatial and temporal relationship
between the temperature front and the saury abundance. The results show that the main Saury fishing grounds are
mainly located in 37°-49°N, 145°-165°E. The catch per unit effort (CPUE) is negatively related to the SST in the
range of 10—14 °C. In contrast, CPUE increases with the sea surface temperature in the range 14—17 °C. The most
suitable temperature is between 12.5-14.5 °C. The CPUE is significantly linear positively correlated with SSTG in
the range of 0.01-0.06 °C/km, then the best range of SSTG is 0.01-0.05 °C/km. Furthermore, the locations of
fronts of the study area are also positively correlated with CPUE with the high correlation coefficient of 0.81. The
distance (DIST) between CPUE and front shows seasonal variations. During Jun—Aug, when DIST less than 100
km, CPUE displays a positive relationship to DIST with R* of 0.85. CPUE negatively correlates with DIST and the
R’ is 0.9 during Sep-Nov, when the 90% fishing grounds are concentrated within the area, the DIST is less than 50
km. Results show that the SST significantly affects the migratory distributions of saury fishery. Cold water wedges
and temperature fronts are concentrated near the intersection of Kuroshio and Oyashio, where the group of saury is

clustered to form a high-yield fishing ground.
Key words: Cololabis saira; sea surface temperature gradient; temperature fronts; Northwestern Pacific Ocean
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