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Tab.2 The parameters of nomal Kuroshio path types

(k) (km) (km) (km)
A 10 366 480 736 352/255 138.5°E,
11 413 456 738 30. 2N
B 8 126 337 572 319/238 138.6°E,
9 150 317 574 32. 1°N
C 4 168 313 641 462/ 268 140. £E,
5 175 368 652 32.3°N
6 178 345 645
7 168 360 632
D 2 209 293 653 202/ 116 141.9E,
() 235 308 670 33N
1) 2
2 1b LA , 1990 —191 1
: 413km; B , (191, 1992)
, 150km; C 1999 —2001 : 3
: 1999 10 —2001 12
\ 178km; D 27 1990 —2003 2
, 235km 11998 6 —199 5 2,
3, AB ;1997
A B , BC DC B+ 1—10 0 : D ND
B, B . NC 1990 —2008 5 .
A ,C+ ND 192 5 1 1993 4—10
D N D ,NA 6 1995 57 3
NB NC 195 12 —1996 3 4,196
(1991, 1992) 11—12 2
1934 —1990 , 3.2 19952002 CPUE
60% . 40%
190—2003 146 (3, 321 19952002
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, 8 , .
2000 2002 CPUE , 2000 2001 s 1—5 s
, 4 7 10 , 2002 2001
2001 CPUE ,
4 1995—2002 CPUE
Tab.4 The yearly catch and CPUE of Onmasrephes barirani from 1995 to 2002 n Noithwest Pacific Ocean
U (1) () (1) CPUE
1995 73000 248 294.3 2. 60004
1996 83000 369 224.9 1. 87013
1997 101839 337 302.2 2.469522
1998 117000 304 384.9 2.504547
1999 132000 399 330. 8 1. 899284
2000 124204 446 278.5 1. 534746
2001 80873 426 189. 8 1.337881
2002 84487 362 233.4 1.470703
1995 —2002 796403 2891 275.5 1.959818
1) ,2002
. ) CPUE 3.0 ,
CPUE ; , CPUE CC+ NC, B+ B NB AB; CPUE
; ) 2.5—3.0 s C NC,
CPUE ; , (N); CPUE 2.0—2.5 ,
CPUE C NC C+ , s
3.2.2  1995—2002 CPUE s s
CPUE 3 5 , C
5 1995—2002 CPUE
Tab.5 The monthly CPUE of Ommastrephes barir ang’rom 1995 to 2002 in Northwest Pacific Ocean
4 5 6 7 8 9 10 11 12
1995 0.339 2.396 2. 676 2.939 2.568 1.859 1. 000
1996 0.330 0.938 1. 648 2.092 2.041 2.872 1. 040
1997 0.522 1.236 2. 333 3.281 2.953 2.242
1998 1.323 1.745 2. 533 2.350 2.423 3.991 2.499
1999 2.021 1.111 1.374 1. 783 2.407 1.551 3.019 1. 882
2000 0. 185 0. 403 0. 882 0. 801 3. 016 2.227 1.527 1.181
2001 1.139 0.772 0.702 1. 366 1.249 1.809 1.999
2002 0. 495 0.931 1.072 1. 662 1.997 1.587 1.969
3 5 : 1998 8§—11 4 CPUE 2.2 )
4 CPUE 2.3 ) NG D-NG-N-NG-N; 196
GNGN-NGC; 1997 8—11 9—11 3 CPUE 2.0 s



2 CPUE 117
N-D-N-C; 1995 3.2.3 1995—2002 3
7—10 4 CPUE 2.3 ( CPUE 3 ,
1995 , 1995 —2000 CPUE
) NG ( 341
NDBD-N-NC; 1 4 CPUE 4
3 199 (3 ’ ) 120 35. 2% ; 221,
CPUE ’ 64. 8% , C CD R
: C 2001 31.2%;
2002 B 29. 4% 5 A B+ C+
) 2.0 CPUE 17. 6%
6 1995—2000 3 CPUE
Tab.6 The occurrence of Kuroshio types in different 3-day-interval CPUE of Ommastrehes bartrami
<1.0 1.0—2.0 2.0—3.0 3.0—4.0 4.0—6.5
N 18 39 40 20 3 120
A B+ C+ 13 12 10 3 1 39
AB B BC 4 12 1 1 18
C CD 21 23 12 8 5 69
D 2 9 9 20
NA NB NC ND 14 16 24 10 1 65
W 5 4 1 10
77 115 97 41 11 341
76. 6% 66. 1% 58.8% 51.2% 72. 7% 64. 8%
3 CPUE 4. 0—6. 5 R No.7—9 B ,No.9—11 A
, ,C CD
;3.0—4.0 , s 4.1 1998 —2002 15
R ;2.0—3.0 R CPUE
, .C CD 30 15
; L0—2.0 , ) CPUE ) 30
) C CD , A B+ ( ) :1998  ,No.2—9
C+ , AB B BC 5 1.0 15 CPUE 5 , 15
5 CPUE 1999 |, No.2—5 15
4 1998 —2002 CPUE CPUE , ,15  CPUE
, No.6—10 15 CPUE
ArGIS 2000 ,No.2—5 No. 11—12
30 ( 2), 5 15 CPUE ,No.6—9
30 15 CPUE 2001 ,No.2—
R No. 1 No.2 ... 6 5—9 15 CPUE
(1 2 , No.2 ,10—11 15 CPUE
D ,No, 3—7 C R ,No.7—11 15 CPUE
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2002 ,No.2—12 5—7 1998 , 30 s 12 15
15 CPUE ,8—11 CPUE 0.5 , No.3—6
15 CPUE No. 10 —14 No. 17 No. 18 No. 28 ,No.3—6
4.2 1998 —2002 15 No. 17 ,No.11—13
CPUE ,No. 10 No. 14 No. 18 No. 28
SPSS , 30 ) 1998 ., C )
15 CPUE, ,15 CPUE ; B
, Irl 0.7 , ,15 CPUE 1998
, Jrl 0.3 , , C ,15  CPUE
( , 1991) \ ) , CPUE ; B
0.5 , , CPUE , , CPUE
, , 0.7 (No. 13)
. 15 A (7 2
CPUE 1999 ,30 , 3 15 CPUE
R 15 CPUE 0.5 , No.8—10 No.
8 No.9 s 1999 B
4.2.1 198—2002 15 ) , 15 CPUE
CPUE , 7 1999 1 , 8
,B , CPUE .
15 CPUE 7 CPUE No. 10
, SigF N
7 1998—2002 15 CPUE
Tab.7 Yearly regression between the oscillation of Kuwshi path and 15 day- interval
CPUE of Ommastrephes bartr ani
r2 Sig F N No
1998 0.504 0. 004 14 13 y= - 0.0033x + 1153.21
1999 0. 265 0. 035 17 9 y= 0. 3084x + 36. 1421
2000 0.528 0.011 15 8 y= 0.0095¢" - 10. 337x+ 2859. 74
2001 0. 702 0. 004 12 9 y= 0. 0043x°— 5.3152x+ 1733.27
2002 0.733 0. 000 13 19 y= 1. 2867x — 368. 14
2000 , , 6 15 CPUE 6—12 No. 16 No. 18 No. 2 No. 23 No. 29
0.5 No.6—9 No. 16 0.7 5 :No.2 No.8—10
No. 20 0.7 :No. 8 No.29 No. 6—11 No. 23
No. 9 No. 6 . 2000 , 2001 CBA
C R ,15 CPUE , 15 CPUE s 2001
2000 ,C ,CB (
, CPUE R , CPUE A ), CPUE ,
, CPUE
2001 , 30 R 12 15 2002 , 30 s 17
CPUE 0.5 No. 2 No. 15 CPUE 0.5 s
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No.3—9 No. 12 No. 14 No. 16 No. 18 —22 No. No. 20 0.7 3,
24 No. 28 No.29 0.7 No. 10 No. 19 No. 20 No. 10—15
8 :No.5 No.6 No. 14 No. 18 No. 19 No. 21 No. , 7 A (
28 No.28 No.29 No.4—7 No. 12 3 , 1998 —2002 7 A
, 2002 , C ), , 15  CPUE
, ,15  CPUE No. 18 No. 19
No. 19 , 8 , 30 , 6 15 CPUE
0.5 , No. 5—8 No. 13
4.2.2 198 —2002 15 No. 14 No.5—8 ,
CPUE , 8 8 C B ( 3
1998 —2002 8 , C ,
15 CPUE 8 B ), , 15
7 CPUE No. 13
5 , 30 , 4 15 CPUE , No.14
0.5 , No. 10—12 No. 19 9 , 30 ,No.24 15 CPUE
0.7 2 :No. 11 No. 0.5 ,
12 No. 10—12 , 10 , 30 , 6 15 CPUE
5 A ( 3 , 1998 — 0.5 , No. 13—15 No.
2002 5 A ), 18 No. 19 1 15 CPUE
, 15 CPUE , , 0.7 , No.l15 No. 13
, No. 18 No. 19
6 , 30 , 3 15 CPUE ,
0.5 , No. 18 No. 19 No. 11 , 30 , 5 15 CPUE
27 0.7 1 , No. 0.7 , No. 7—9 No. 12
27 No. 18 No. 19 , No. 13 No. 7 No. 8 . 11
, , CPUE ; B ( 3 1998 —2002 11
No. 27 B C ), , 15
7 , 30 , 8 15 CPUE CPUE ,
0.5 , No. 10—15 No. 19
8 1998—2002 15 CPUE
Tab.8 Monthly regression between the oscillation of Kuwshio path and 15 day-interval CPUE
of Ommastrephes bartrami
r’ SigF N No.
5 0. 682 0. 101 7 11 y= 0. 019x%- 15. 81x+ 3372.71
6 0. 652 0. 025 10 27 y= 0. 831x2= 56. 87x+ 9800.9
7 0. 509 0. 021 10 10 y= — 0. 576x + 354. 988
8 0. 455 0.032 10 8 y= 0. 476x — 40. 872
9 0. 285 0. 112 10 24 y= — 1. 868 + 685.6
10 0.514 0. 080 10 15 y= - 0. 058>+ 26. 686x— 2841
11 0.784 0. 010 8 7 y= - 0. 005x2+ 6. 732x— 1893.7
12 1. 000 0.02 4 4 y= 0. 0387x = 51. 45x+ 17269. 6
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12 , 30 , 8 15 CPUE
0. 88 , No.4 No.5 No. , ,
1—No. 13 No. 19 No. 21 No. 27 3 15
CPUE 0.8 ,  No.4 No.5
No.13 No.11—No. 13 N27 |, CPUE
, A ( 3 , 198 —
2002 12 , B C ,
A ), , CPUE , , ,1990. (
No. 21 , ) . ().
5 , 287 —299[ Sun X P, Wang Y P, Yuan Q
K, 1990. Preliminary analysis of the surface path of the
(D1P0—2003 Kuroshio current in the Southern Sea a area of Japan. The
82% 41% Paper Collection on Kuroshio Investigation( 1). Beijing:
1990 —2003 2 2 Ocean Press, 287 —299]
> : : , 1991. 1986 —1988
(2) CHUE, , . , 22(6): 524—533[ Sun X P, Wang Y
> > P, Yuan Q K, 1991. The variation of the Kuroshio during
1986—1988. Oceanologia et Limnologia Sinica, 22( 6) :
(3) CPUE R 524—533]
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303—317[ Sun X P, Wang Y P, Kaneko I K, 1992. A
(43 CPUE,4.0—6.5 ’ comparison of the seven large meanders of the Kureshio.
:3.0—4. 0 ’ The Paper Collection on Kuroshio Investigation( 4). Bet
2.0-3.0 ’ jing: Ocean Press, 303—317]
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RELATIONSHIP BETWEEN KUROSHIO MEANDER PATTERN AND
OMMASTREPHES BARTRAMI CPUE IN NORTHWEST PACIFIC OCEAN

SHAO Quarn-Qin, MA Wet+Wei, CHEN Zhue-Qi, YOU Zh+ Min, WANG Wer Yu
( Institute ¢ Geographicd Sciences and Natural Resources Research, Chinese Academy ¢ Sciences, Bejing, 100101)

Abstract
Chinese fishing boats, SST isoline charts from 1991 to 2001 issued by Japan Fisher Information Service Center in the
interval of every 3 days, the Kuroshio path charts and temperature isoline charts on Om, 100m, 200m depths from
1998 to 2003 issued by Japan Coast Guard in 15-day span. All data were processed using sofiware ArcGIS, SPSS,

and SQL Server.
To overlay digital SST' isoline with topology and normal Kuroshio path line, the data of Kuroshio path variation

The data used in this paper include daily catches of Ommastrephes bartrami during 1995 to 2002 by

from 1990 to 2001 in 3-day span were obtained, and resulis were validated by comparing to the Kuroshio path
charts. The Kuroshio path at 15 day-interval is wincident with the 3- day interval path in the last same period.

During the period of 1990 to 2001, Kuroshio bended in different scale and pattern, those moticed were: two
large bendings in 1990 —1991 and 1999 —2001, two, quast bendings in January to October 1997 and June 1998 to
May 1999, and 5 time small bendings in May 1992, April to October 1993, May to July 1997, December 1995 to
March 1996, and November to December 1996.

1997 and 1998 were the years of quast bending of Kuroshio occurred, corresponding to the highest CPUE val-
ue. 1996 and 1999 were the years of small Krushio bending occurred, corresponding to high yearly CPUE value. In
2002, the Kuroshio path was straight, which was matched by yearly low in the CPUE. Year 2000 and 2001 were the
period when- large Kuroshio bending showed,  the corresponding CPUE,  therefore, was the lowest.
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Between 1995 and 2001, the monthly CPUE was high during which the Kuroshio path was often in Ctyped me-
ander (several types of Kuroshio meander were defined in the Section 2. 1) . When the monthly CPUE remained high
for more than three months, the wrresponding Kuroshio path alternated between bending type and siraight type.

Between 1995 and 2001, when 3-day spanned CPUE values were 4. 0—6. 5, the bending was more common
than straight ones, in mostly C type or CD type. When 3- day spanned CPUE was between 3. 0—4. 0, the Kuroshio
path were generally straight type, but many were transitional ones between straight and bended. When the value
were 2. 0—3. 0, the occurrence of straight type is higher bended type; When 3- day spanned CPUE of Ommas-
trephes bartrami is less than 1.0, the occurrence of straight type is much higher bended type.

Based on the data in 1995 and 2001, the CPUE values in 3-day interval reflected the meandering type of the
Kuroshio. Generally speaking, the greater the CPUE is, the more frequent bending occurred. Specifically, between
4.0—6.5, the bending was very often; between 3.0—4. 0, bending events were slightly more than straight ones,
with many transitional types; between 2. 0 —3. 0, straight type were more frequent than bending ones; and between
1.0 —2.0, mostly straight type.

Distance data from 30 points on the Kuroshio path to baseline in 15 dayinterval was obtained using ArcGIS
software. 36 group distance data and 15 day interval CPUE of Ommastrephes bartrami was analyzed using SPASS
software, based on the data analysis, the authors summarized:

In 1998, there were 13 places on Kuroshio path whose offshore oscillation has high correlation with the CPUE
of Ommastrephes bartrami in 15~ day interval. In 1999, there were 3 places with the feature, 8 in 2000, 12 in 2001
and 17 in 2002.

Monthly, in May 1998, there were 5 places on Kuroshio path whose offshore oscillation has good correlation to
the CPUE at 15- day-interval, similarly, 3 in June, 11 in July, 6 in August, 1 in September, 7 in October, 10 in
November, and 11 in December.

Key words Northwest Pacific Ocean, Ommastrephes bartrami, Kuroshio path, CPUE
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