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1.1 #HRkR

(1) PR PR - il £ ] ) ¥ R A 7 G 114000
R T R R 2 B 2y o WESEIX IR 20°8
~20°N,120°F — 160°W, Fi[i] y 1995—2010 4,
2 [ gr PR 50 x 5, ) 7y B A, s
BAFEE H AR AR AR U S R

(2) ENSO #84548H] Nino 3. 4 DX i i i #F
B (SSTA) Sk R, HAWEk H & E NOAA =
TR A7 0> Chttp ;. //www. cpe. neep. noaa. gov/ ) ,
I RIS H

(3) WP P R P VR T S SST B¢ ) Sk I T 56 [
NOAA = {5 T 4% H 0> (http://www. cpe. neep.

noaa. gov/) o 3 [A] 7P HER N 0.5° x 0.5°, Wf[a]5y
BRI H o

1.2 HRFAZE

CAMF ISR BT 5 5% ) R i
[ catch per unit effort, CPUE (t/) ] 0] LIfE R F4E
ST B FE AR, A SUE L 5° x5 —
X THERAN X E) CPUE, TR 0h

CPUE = z fforz;,mi:
3 CPUE g B3 41l 55 55 ) &8 e 4R i (V/ )
Catch,; —A> U X ) e 3R 3 5 Effort,,q b — 1
DXAE5 55 g (B — U0 DX P 23T B 7Rl s M)
) sy N m N H 510 50 x SO XY L 26
g

ASCPIR 24 [ NOAA =46 i 4% 0 1 4%
HESE SCHEWTIE /R JE i/ B SRS £ Nino 3. 4
DR B B PEESE 3 S H it +0.5 T, Y
INHRELRAE TIL/RIEIHERSR; E2:3 > HIKT
=0.5 Tl WAy LA TR IS HAb i 1%
DU R E I Ol A SCAR i DL b e SCHE B
1995—2010 4K A= 1 S W B f AR (R 1) o JF
i It I (8] 51 5347, 25 1) SSTA ][] 51 A2 A A

%1 1995—2010 £ % 4 El Nino #0 La Nina {4
Tab.1 The occurrences of El Nino and La Nina events during 1995—2010

H 15y Month

AEAy Year 1A 2 H 3A 4 H 5H 6 H 7H 8 A 9o 103 1 H  12H

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1995 E E E N N N N L L L L L
1996 L L L N N N N N N N N N
1997 N N N N E E E E E E E E
1998 E E E E E L L L L L L L
1999 L L L L L L L L L L L L
2000 L L L L L L L L L L L L
2001 L L L N N N N N N N N N
2002 N N N N N E E E E E E E
2003 E E N N N N N N N N N N
2004 N N N N N N E E E E E E
2005 E E E E N N N N N N N N
2006 N N N N N N N N E E E E
2007 E N N N N N N L L L L L
2008 L L L L L L N N N N N N
2009 N N N N N N E E E E E E
2010 E E E E N N L L L L L L

B L F1 N A3t 3 % 2E El Nino La Nina S5 L % 0% S A6 H 64y

Note: N. El Nino; L. La Nina; N. normal

Xfifi Fj CPUE 5 JE i 45 B (SSTA ) #4741
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TEOL, T LAAS RE 26 4 1 %o e —4F R AT 445 , (H 2
R 1 RIAL B4R 8—12 A 5 A A ek
FHoE B, e e el H 80a hhn e i o
AN TE R A 4y, B LLAS SCXF 1995—2010 4E 16
AR 8—12 H Sk FRAE Y AE, 455 JB R Je it/ L
JERFAT B 4 1995—2010 A Hr Py R 1Y
MEOLAY LA R LRI S AL (R 2) .

2 WMHSIRE N SR EH

Tab.2 Definition of extreme climate
and corresponding year

SSTA KA Type AR Year
-0.5°C <SSTA EH Ay 1996 2001 ,2003 .
<0.5C Normal year 2005 ,2008
5e/R e 2002 .2004 .
0.5C <SSTA<1C El Nino year 2006 2009
SSTA > =1C Y[V N
(8—12 A SSTA Strong El 1997
HIRF1) Nino year
—1%C <SSTA BEENAEY S
<=-0.5C La Nina year 199520002007
SSTA < = —1°C HRALJE 1 1998 1999 2010

Strong La Nina year

FRAE B /R e v -5 P e ik & A= 15 55 LA K
BRI AR B 1995—2010 44324 2 A~ Bif 1] B it
7%, 55— B[ B A 2000 45 DART, ik BB 8] oA 5
JEIRJE U R AL JE 85 TE H AF 4y 5 55 — B[R] Ok
2000 4F LG, 3 B ] s 5 55 JE 2R Je i hL e
S IEH A (R 3) o

%3 REIR i B4 X B RO R

Tab.3 Environmental conditions
in different time periods

1995—2000 2001—2010 1EH#A4E4)
TEHAEA (1996) (2001/2003/2005,/2008 )
SR TR 550K e
(1997) (2002/2004,/2006,/2009 )
SR LS 10 DR
(1998 ,1999) (2007/2010)

2 4k

2.1 CPUE B2

M 1T HRT LB H,1995—2010 4F Hrpg K-
ik ta () CPUE HF331{E 8 15. 73 v, % H
CPUE Wy ot BLE 1995 4E 2 A, 4 30.37 v/
W5 B/ IME B ZE 1997 4E 10 A, 09 5. 35 VM,

[FIIF7E 1995—2010 4F 16 4EH  CPUE % s
RSN, 75 1995—1999 4E[1] CPUE i1 31 &
F1,16 41 H CPUE i KAE 5 o/ ME#HR H BLTE
X 5 4F£H1;2000—2005 4[] CPUE {5784k 32 %2
% & CPUE HSFEME 1R sh Hic KR % A R
i 20 v, B/ ME BT 10 v HX R A
e 6 A ALA 4 4~ H 7 2006—2010 4F H

CPUE {H R A BORMEN
gzo \/\M\ /‘A"M\J\\/RVWVMUVAUAW ﬁ{%\f«f\l\w \P(

D O 0O ™= NN HLW OO0 O ™

[o2 3N Bl Ble Ble) I e e lololNolol ol =R R el

[e2 3> Bl Be Bl Moo loloNoBecBo R lol ol

T e o e o= NN N AN AN AN AN AN NN ANN
4 /Year

E1 1995—2010 £& A% CPUE ER

Fig.1 Skipjack CPUE value of every month
between 1995 to 2010 and overall average
BOELN SR E

Black dotted line is the overall average

2.2 SSTA 5R CPUE gkt 8l F 5 53 47
F B (1) 3 9] F] 7 A8 A S mT OV I J2 v 48
5 H CPUE (178 (A7 7E — & 1 TURH ¢ 1Y e #4
(E2), XfSSTA 5] CPUE M1 TAH G ER S,
T RAEJE R JE U/ e 30 T 4 % 0 U 1 s A
T 5 M, % SSTA 5 H CPUE 43 Bl #1705 1
AR 2 A R 3 A TR 4 S A B9 A
MRS, 6 35 45 S 3R W B /R Je v/ hir Je I = 4
X CPUE [#52m a] fgd J5 0 ~2 A, HAE[
(WFfE 0 H ) B AH DG PR B i, &t W 35 A DG (3R
2).
30
25

1995 2000 2005 2010
B [E) Time

E 2 CPUE 5 SSTA g8 Fr 51 &
Fig.2 The relationship between time
series of CPUE and SSTA
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x4 SSTA 5 CPUE HIfHXXZ&
Tab.4 Relationship between SSTA and CPUE

I [E] Time r P
W5 0 4~ H lag 0 month -0.215%* 0.003
Weg 14~ H lag 1 month -0.206** 0. 004
Hi i 2 4~ J1 lag 2 months -0.193** 0.008
We)g 3 4~ H lag 3 months -0.185"* 0.11
s 4 A lag 4 months -0.132 0.071

2.3 EBREEHEHEHRZERM(8—I2 A)
e FHEETHER

2000 A= )iy il £ RE 0 5% 5 1 A8 A0 BRI B
1995—2010 4 16 4 A CPUE 5 k{5 i /ME
B B X By (1) o 1996 4 8—12 J]
BIiE s A 4y, JF-¥ CPUE {E 2 15. 32 v/[4;
1997 4£8—12 J #y s Ju /R et A 4y, H 3
CPUE {2}y 7. 05 /% ;1998 .1999 4 8—12 A Y
ysihr e A 1, ¥ 7 CPUE {E53 5124 19. 61
/M. 16.31 /R (& 3),

2000 4P Ji filg #0555 8 78 A AH L T 2000
AELARTRS o722, BT 545 8—12 iy A 134
CPUE 22 fb 3 K (] 3) . 2001 ,2003 2005 ,2008
4 8—12 A Ay, H 114 CPUE {8 73 %
Sh13.95,10. 93,18, 08 A1 13. 68 t/[; 2002 ,
2004 .2006 ,2009 4= 8—12 A ¥ K55 L /K JeiE H
#y, A3 CPUE (B3 5128 15.27 . 14. 45 . 16. 80
F119.34 t/% ;2007 2010 4= 8—12 H 433 H 5547
JEWI H 3 Az Je 8 H 4y, H 734 CPUE {85331
S 22.07.17.73 /M,

CPUE/ (t/M)

1995
1996
1997
1998
1999
2000

N
(==
(==
N N

G

2001
2004
2005
2006
2007
2008
2009
2010

~

Year

B3 AFREEH CPUE KEHE(ITLMER)
5&R CPUE 5%
Fig.3 Average value of CPUE in different years
and the distribution of CPUE in each month

B RN A 8—12 &A1 CPUE V-34ME, B &
S+ CPUE
Black dot is the average CPUE value during August to December
in each year, the dotted line is the total average CPUE
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Fig.4 The distribution of skipjack CPUE and related SST under different climatic conditions in different years
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Influence of El Nino/La Nina on the abundance index of skipjack in the
Western and Central Pacific Ocean

CHEN Yangyang', CHEN Xinjun'***
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. National Distant-water Fisheries
Engineering Research Center, Shanghai 201306, China; 3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries

Resources, Ministry of Education, Shanghai 201306, China; 4 Collaborative Innovation Center for Distant-water Fisheries,
Shanghai 201306, China)

Abstract; Skipjack tuna, Katsuwonus pelamis, is an important economic species in the central-west Pacific
Ocean, and this species is vulnerable to the change of marine environment. In this paper, according to the
abundance index (unit net yield, CPUE) of skipjack tuna collected from the tuna large purse seine fisheries
in the central-west Pacific Ocean from 1995 to 2010, combined with the El Nino/La Nina events ( expressed
by NINO 3.4 index) , the influence of El Nino/La Nina on the abundance index of skipjack was studied with
the time series analysis. The results showed that the yearly and seasonal abundance index of skipjack varied
greatly in 16 years, in which the maximum monthly CPUE appeared in February 1995 with 30.37 t/net, and
the minimum occurred in October 1997 with 5. 35 t/net. The effect of Nino 3.4 index on monthly CPUE
lagged O —2 months in time, but the synchronization (lag O month) had the highest correlation. The Nino 3.4
index and monthly CPUE had significant negative correlation. According to the level of 16 years abundance
index of skipjack and Nino 3.4 index, we chose four months ( August to February of the next year) of CPUE
values as studying object, and divided 16 years into two periods; 1) First period was before 2000, this time
period had a strong El Nino (SSTA > 1.0 °C), strong La Nina (SSTA < 1.0 C) and normal years (0.5
C < SSTA < 0.5 C). When the strong El Nino year occurred (1997) , the abundance index of skipjack
was at a lower level with monthly CPUE of 7. 05 t/net. When a strong La Nina (1998) occurs, the
abundance index was high with monthly CPUE of 19.61 t/net. 2) The second period was after 2000, which
contains weak El Nino (0.5 °C <SSTA <1.0 C), weak La Nina ( = 1.0 C <SSTA< -0.5 C) and
normal years ( — 0.5 C <SSTA <0.5 °C). In the years of weak El Nino, the abundance index of skipjack
(such as, the average CPUEs in 2002 and 2006 are 15.27 t/net and 16. 81 t/net respectively) fluctuated
around the mean CPUE value (15.73 t/net) , but still lower than that in the La Nina year’s (19.90 t/net).
Both the CPUEs during weak El Nino and weak La Nina were higher than that in the normal year (14.16 t/
net). In conclusion, the temporal and spatial abundance index of skipjack varied with both the changes of
marine environment and the primary productivity caused by the El Nino/La Nina phenomenon.

Key words: El Nino/La Nina; Central-west Pacific; skipjack ; abundance index
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