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& E: BE 2013 £ 7 -12 AIERTFHEAEKII A4 = HAER
PRI SR, A A B R R R GMBE ST
LK I A R S S SRR R T R E IR E
(SST) M+ R ¥R BE (Chl. a) FI¥g R HE = B (SSH) M X RFATHE
o LERE (1) ZEVHE IR 40°N ~ 47°N, 147. 5°E ~ 162°E
W,9 - 11 AR RIER QMR T A 7= 1 B, iRk &
SEPREE, (2)LRFEMSEKIIEELEBSELHELS
H3AHE,7 -8 A E.CHE LB ;8 - 10 A E O
FdLIAREEHE;10 - 12 A ELHTAMABS, (3)7-12
Bk ) fa a3 SST.Chl. a . SSH [IE Bl 48514 10 ~15 °C 0.5 ~
1.0 mg/m* 0~ +20 cm, BSETEE SR K11 ~13 °C.0.6 ~0.8
mg/m’ .5 ~ £15 ecm, (4)K-S #4558 (P <0.01),EHE AE
Ha37 1) SST.Chl. a SSH JuE 24 &1, AT LA SST.Chl. a SSH 4E

MRTa: RIE2013 FEEAER
WA PBRA & 2 i 018” fR7EdL
IR 1 Y AE 7 e U A
TE B , (e b B B R G K
ARG T 7 0 a7 5 A A
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RO 0 i R SRR
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1 MRSk
1.1 HEEiR
L11 Ar=RERdE

AP TRA B R B SR R A BR A R
“EiEmin 0187 My, IR N A R B4
B EL BB SE . A PR A N 40°N ~
47°N,147.5°F ~ 162°F , ¥4 JA2 o 15 404 (I
Do

500 £ B S L L S T B R

48°Iﬁ,5%200$&£§g§§2¥2&(mz of Russia)l

sl .
wl I
a2l I

e R AT
I (investigation area)l
40° :

38°l W - T — S to—; — J
146° 148° 150° 152° 154° 156° 158° 160° 162° 164° E

1 2013 £ KR FFEQBRTIEA
EFRHREERSH
Fig.1 Investigation area of Pacific saury fishing
ground in the high seas of Northen
Pacific Ocean in 2013

1.1.2 AR i

BEARE R RIE T RE B K BEEMRS
B P J5 B %4 (http : //oceanwatch. pifsc. noaa. gov/
thredds/ catalog. html) , (3 N AW IE B R @R E
(SST) M & K ¥k B (Chl. a) F1ig R 1 & &
(SSH) , Bf[AIFEE A2 2013 4 7 - 12 7, H A B [E]
PR NA 265 BEEE R 0.5° x0.5°,
1.2 BiEaS#H
1.2.1 r7=&# CPUE ®5-fn

KA 0. 5° x 0. 525 [l & L — X,
45 CPUE i, A SCHTR AT CPUE 5 X

U

CPUE=? (1)
KH:URR—HHNEGE 0.5° x0. 5°%5 [H] N 1Y
PR f R —HARNELGE 0.5° x0.5°%5 5
—REVEAL IR (net) ; CPUE 7R B 4 15 55 71
B E (Vnet) . 2 H7& H & R H CPUE
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WAL
1.2.2 =& CPUE E.LHITE

Gr 3 A= B CPUE DRl Ak ] fa 3
MR, HHEAR R

LONG; = 3 LONG; x CNC; / ¥ CNC; (2)

LATG, = X, IATG, x CNC, / S,CNC,  (3)
Aeth LONG, it 0 92 1 5 LATC, ¥ 35
D IIGE; LONG, 55 i AN IX 0 R & B
LATG, g% i MK .0 s S BE  CNC 43 5K
R MM A BB S CPUE,
1.2.3 ¥ S EIAE A TRRR

CPUE #57m W 1 380Ch 1 7 W 3, v 7 g 3 v
oL AR R 5 R BV O &N IB R R T IR
&G B, A A Marine Explorer 4. 0 43~ il 2 il
CPUE 5 SST.SSH.Chl. a BN |4 E, 4
ek 355 & M EFERE R F R R, K
1 38 37 1) B 3 Vi 2% THT IR BE (Feid SST) (i
BRWRE (BB Chl. a) FIEGE MG R TE = B (RS
SSH) .,
1.2.4 K-SHKIH

FMFIE S84 it K-S ( Kolmogorov-Smirnov )
%} CPUE 5 e A+ SST.SSH. Chl. a By 3%
AT BEERE” Y REGEHE D, IS5
FHE PAELLEL, MR ARANT

FYY = %z} IYx, Y

Ll
ghtY = ni;i; lexiY

K n HEARANH, 0 402 SST fH (L 0.5°
PR ,x, J5 i A SST WEMH,y, N i M A
i) CPUE {,y J94%& A - CPUE {H, % x <t
B, IV, Y 2 1,82k 0,

2 4R

2.1 =% CPUE KRt iE % 7o

W= & ERE, A HERE 11 A&
B, B E 668.22 1,10 AT EBKZ, N
647.91 t,7 A 12 A el KRB D, 7= R
flR(& 2), I CPUE ERFE, 11 AhEeE, N
5.26 t/net,9 AyF110 ARz, 550 4.38 Fi
4.64 t/net, M HTEFRERL, ATLIE & A i
RE RS IERRESTE 11 AREER.
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Fig.2 Monthly catch and CPUE distribution
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2.2 aigE
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B RAE—B AT 3 HB,T -8
HGE LS Ll mdtgsh 1.5° £ 1
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B3 EHELES
Fig.3 The change of fishing ground gravity

2.3 EHSHESBERNEEFHXER
2.3.1 3o 5 SST KRRt

M 4 7] LLE H 2013 4EJ0 KPP AWK T)
a3z ) SST JEl k10 ~ 15 C, Fi& SST K
11 ~13 °C,H 7 -12 A SST & E4r 514 10 ~
14,13 ~16 .11 ~13.10 ~12.9 ~13.9 ~12 C,
2.3.2 #agsrAi g Chl. a R R T

M5 F]LAE H 2013 6 RPN EET]
WG Chl. a JEE H 0.5 ~ 1.0 mg/m’ , Fi&
Chl.a})0.6~0.8 mg/m’ ,Hth7 12 A Chl. a
T334 0.2 ~0.8,0.5~1.2,0.7 ~1. 4,
0.8~1.50.4~1.0.0.2 ~0.7 mg/m’,
2.3.3 #agsrAi 5 SSH MR R HT

ME 6 7] LLE H 2013 bR AR ]

a3 SSH FEE2N 0 ecm F| 20 cm, £ i&E SSH
K5 em B +15 em, KA 7 -12 A K SSH {5 4
MA-15~5,-8~1, -23 ~ -3, -4 ~ 15,
-13~17, -4 ~15 em,
2.4 K-SHIGER

Xt4# A CPUE 5 g ¥ 35 55 K ¥ SST,SSH,
Chl. a X R K-S KT 15 M4e 1T & D LA R ia 5t
HP, K1, REERENA, EBEKF a=
0. 10/7K-FF , A B 2544 F (1) = G(t) oL,
BA BEEZR, W LA & A LR SST,
SSH ,Chl. a JuFE 2 &3& 1, ATVE N HRk ] fa
871 0E (<1 T
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*1 KSHEFITE
Tap.1 The statistic table of Kolmogorov-Smirnov test

RN T Ay AR gER
D P(a/2)

marine environment factor month sample number result

7H 9 0.049 0.388 JRAT

8 H 17 0.153 0.286 JRAT

9H 10 0.164 0.368 ST

SST 10 14 0.108 0.314 o

11 H 10 0.061 0.368 JRAT

124 4 0.057 0.564 JRAT

7H 9 0.052 0.388 JRAT

8 H 17 0.163 0.286 JRAT

9H 10 0.244 0.368 ST

Chl. 10 14 0.199 0.314 A

11 H 10 0.036 0.368 JRAT

124 4 0.099 0.564 JRAT

7H 9 0.036 0.388 JRAT

8 H 17 0.087 0.286 JRAT

SSH 9H 10 0.059 0.368 ST

10 A 14 0.040 0.314 ST

11 H 10 0.061 0.368 JRAT

124 4 0.057 0.564 JRAT

3 atrSihe

3.1 X£/=AZEHE~&% CPUE 4%

IR keIl 8 - 11 A4 Ha i
AP B, AR DL NEh IR A KRB, 5k
BeArp /N g 1Y 2013 4 A 7 2 ] 11
A& &kE, B3 668 t,12 Al T A 7 i [H
a8 B /N, 11 Afy CPUE &5 ,5 5.3 t/net,
9 H#110 A CPUE tH7E 4 t/net P L, AT LB H
9 -11 Apdt R PFEAEK I G REEE,
JERK ] f A 7 R R, SRR R R
PR RA R Wk &M CPUE ZE 2 F K E.
MAAE R A i R R F , & A 3k & 551 hn s
L7 11 Ay ik BIE e, & A CPUE 25%81/NG
WK, &G X/ EaHE,7 -8 Awi/h,8 -11 A
B, -12 A XN, B FASCR AR AL
PEALPR 2013 4F , iR A BEUERA FI 7™ &= F1 CPUE 7
S AW, 75 LG MWF o, B %08 1 5
WERRKRER R, R EE L EF A, IR
SRR T A PR R R
3.2 mikR&ESEHECETD

kT £ H T B 2R AR, A At 28 3 R 5
RO HE R BE-RHIE S X H S T FE
W ERFHEE KRB LT AT iR

JeEREmBES 7 AR S A E LR BB
B BEANATHBHITFRHXEI R
HIERE, X 8 72 25 B T iR BUAVE , B BT iR
BT ,8 AZE 10 A E o mdtm B sh.
A SCHFSE ) 2013 U RSP A W RK ] a3
DR 5 B SRR 45 15T AR,
I 58k T £ B 2 — 3o
3.3 BEESHERREFHXER

43Ht CPUE FRigFE RS R+ M & &, 7] LA
F Rk ] fa a3 ) SST SSH . Chl. a 31 [ 435l
£:10~15 C.0 ~ £20 cm,0.5 ~1.0 mg/m’,
10 ~ 15 C RBIEWTERE 5 2 A2 fork
REWHEAMFE, FEEER:11~13C5~
15 cm. 0.6 ~0. 8 mg/m’, 3 5 X i 3% 43 A Al g
HIRRTFRRAWRA LT 2%k
Y 1 TR B AL i g ST R AL RS B, (H iy T X4
SSH 1 Chl. a FIBFFEIRHE /D , AR X A HER , 1B
BRTH B RAERH ST EREKF o=
0. 107K FF , %4 H CPUE 5 SST.SSH i Chl.
a F1THY K-S K g s 45 A 1R a7 ) SSTSSH
1 Chl. a YEFE2 A 35 19, 4 YK 25 DX 35 9 ¥ 1 36
Be 508 7T LA A LA Bk 0 fa A 7= B e A )
PRIRBEIKTE

K- A Mg Bk T £ e 3 1 43 A7 % SST,
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SSH 1 Chl. a [0, SST BERZ MK 7] 11k}
H MR BE R AR T R MRk 7] £ 38 35 ) 43
i, oAb, SST & fg 5% M Bk 77 £ fy J0E Jie 70 7= B9 4or
B o SSH [ BRAY2¥8 /K 3L 1) | I 3 S50 1 3l 1 3R
BetREL , SSH KT 34 1y B Wk 2 V8 I 1 8 3 5%
W, R ARSI R Y,
SR T] f Y0 7 PR A W BRI i, DA T 4R R K
T ERKMEE, 2wk Tl A5 0 5 1o
Chl. a SEARBEMGHAE = I EATEbR, HEEE
BT RIS EY R N YEER
B W] AR IR Y A Y R AR ),
SRR ] Y I 43 A0, B Chl. a 5355015
FELERIEAHR KR .

AP A WG RK ] IR Z A 55 R F 5
B MRIE T 2 B BFgE Y WY LA R SST R
KA RFEZH MBS HHERRF. &
SCAMHTT SSH I Chl. a X8k J] 4 5 YR B2 0 , I
W25 8 & F & EYa ElL, A SSH 1 Chl.
a SERZMAFK 7] £ 16 IR AR B R 3 43 A R o
AWF5E 15 1) SST . SSH. Chl. a Fi@E [ (11 ~
13 °C.5~ £15 cm.0.6 ~0.8 mg/m’ ) 7] AYE K
AR 0T 0 Y 37 B 3R BE R T 484 , 9 DA BB
RS %

H TS SCHT R FE 9 L 5 A R T 2013 48,
MRERE —E R, 7 LG N kS £
VB  IRABE T 0K B A Mg Rk T fa ity
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Fishing ground distribution of saury and its correlation with marine
environment factors in the Northern Parcific hign sea in 2013

ZHANG Xiaomin', ZHU Qingcheng'**, HUA Chuanxiang'*”

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. National Engineering Research
Center for Pelagic Fishery, Shanghai Ocean University, Shanghai 201306, China; 3. The Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources,Shanghai Ocean University, Ministry of Education, Shanghai 201306 ,China)

Abstract: Based on the catch data collected by Chinese Pacific saury fishing vessels from July to December
2013 and sea surface temperature ( SST) , chlorophyll-a concentration ( Chl. a) and sea surface height
(SSH) data derived from satellites, this paper analyzed the distribution of fishing ground of Pacific saury and
their relationship with marine environmental factors by using the method of fisheries geographic information
system software and mathematical statistics. The results indicated that the production varies with the season,
and it was the highest between September and November in the waters near 40°N - 47°N,147.5°E - 162°
E. The movement of barycenter of catch could be divided into three stages: first, it had a tendency to move
from south to north in July and August; afterwards, it moved from northwest to southeast in August and
October; finally, it moved from west to east from October to December. The range of SST, Chl. a, SSH in the
fishing grounds were 10 —15 °C, 0.5 — 1.0 mg/m’, 0 — +2 0 cm respectively, and the optimum ranges of
above three factors were 11 =13 °C, 0.6 — 0.8 mg/m’, 5 — +15 cm respectively. According to K-S test
(P<0.01 ), the ranges of SST, Chl. a, SSH in each month are reasonable, and SST, Chl. a, SSH can be
chosen as indicators to predict the fishing ground of saury.

Key words: Cololabis saira; fishing ground; sea surface temperature; chlorophyll a concentration; sea

surface height
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