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INTRODUCTION 
 

Skipjack, (Katsuwonus pelamis), yellowfin (Thunnus albacares) and bigeye (T. obesus) tuna are 
caught throughout the central-western Pacific by distant-water purse seiners from Japan, Korea, Taiwan 
and the U.S.  Most of this catch is sold to canneries and canned as light meat tuna.  The canneries usually 
pay a different price for purse seine landings of skipjack and yellowfin tuna; however, yellowfin and bigeye 
tuna usually command the same price, except for large fish in the Japanese market.  Therefore, because of 
this pricing differential and because yellowfin and bigeye tuna are difficult to distinguish, especially at smaller 
sizes, yellowfin and bigeye tunas are usually unloaded together and recorded as yellowfin tuna landings.  
Vessel captains also seldom differentiate between the two species in logbook records.  The combination of 
bigeye tuna and yellowfin tuna landings has led to an underestimate of the bigeye tuna catch, an overestimate 
of the yellowfin tuna catch and a difficult situation for scientists who are trying to assess the status of these 
stocks. 

 
In order to estimate the quantities of bigeye tuna that have been recorded as yellowfin tuna in the U.S. 

purse seine landings, scientists from the National Marine Fisheries Service (NMFS) developed a species 
composition sampling program.  The program was started in 1988, when a South Pacific Regional Tuna 
Treaty (SPTT) was negotiated between 16 island nations and the U.S.  As part of the Treaty, port sampling 
was established in Pago Pago, American Samoa to collect logbook and landing information, measure 
catches and determine species composition of the catch.  Japan started collecting species composition 
samples in 1994.  However, the program is relatively new and sample sizes are low. 

 
In 1997, at the 10th meeting of the Standing Committee of Tunas and Billfish of the Secretariat of the 

Pacific Community, scientists decided that estimates of the bigeye tuna catch from all purse seine fleets were 
necessary.  Procedures were developed to separate the bigeye tuna from yellowfin tuna landings based on 
the NMFS species composition sampling.  For the period before and including 1988, NMFS species 
composition samples from 1989-1995 would be combined and used.  For the period, 1989-1995, the 
NMFS species composition sample for each year would be used and, for the post 1995 period, NMFS 
species composition from 1989-1995 would again be used to correct catches of other fleets.  Concerns 
related to biases of  this procedure was expressed at the 11th SCTB and scientists from Japan and the U.S. 
were asked to investigate differences between the two fisheries, especially in regards to biases introduced if 
different areas are fished by the fleets. 
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The purpose of this paper is to investigate differences in areas fished by the U.S. and Japanese purse 
seine fleets in the central-western Pacific.  Differences in areas fished by the two fleets are shown and the 
related appropriateness of using NMFS species composition samples to separate bigeye tuna from yellowfin 
tuna catches of the Japanese purse seine fleet is discussed.  Catch and effort data from both fleets for the 
period 1981 to 1998, and NMFS species composition samples for 1989 to 1998, were used.  Data for 
1998 were still considered preliminary. 

 
DATA AND METHODS 

 
 NMFS species composition samples were summarized by area strata (1°, 5°, 10°, 20°). Species 
composition samples were analyzed with an analysis of variance model to determine if the proportion of 
bigeye tuna in the reported yellowfin catch was significantly different between area strata.  Area strata with 
NMFS species composition samples were compared to areas fished by the Japanese fleet to assess 
sampling coverage.  Logbook data from both the U.S. and Japanese purse seine fisheries were summarized 
by number of sets and area strata.  Comparisons between areas fished were done graphically and in tables 
by observing the percentages of area strata fished individually and by both fleets. 

 
U.S. Purse Seine Fishery 

 
The U.S. purse seine fleet in the central-western Pacific, during the period 1980 to 1998, varied 

between 14 and 62 vessels (SPC 1998).  Maximum vessel participation occurred in 1983.  Since the 
SPTT, the number of vessels has been limited at 50 to 55 and the actual number of vessels fishing has varied 
between 31 and 49.  The vessels were large purse seiners between 900 t and 1,800 t carrying capacity.  
The vessels were home ported in Tinian, Northern Marianas or in Pago Pago, American Samoa.  However, 
as of 1996, most of the vessels home ported in American Samoa (Coan et. al. 1997).  Nearly 90% of the 
catch was delivered to canneries in American Samoa.  The rest was sent to other canneries in the Pacific 
region, Puerto Rico, or Europe.  Logbook data were collected from 100% of the fleet for the period 1989 
to 1998. 

 
Logbook data, for 1981 to 1998, indicate that the U.S. fleet concentrated mainly on free-swimming 

school fish sets until 1995.  Starting in 1996 and continuing through 1998, the fleet switched to 
approximately 60% floating object sets (log and FADs) and 40% free-swimming school sets (Figure 1).  
Log sets dominated floating object sets until 1996 and 1997 when FAD sets were more dominant.  The 
U.S. fleet fishes throughout the year.  However, sets usually peak in June and September (Figure 2).  

 
NMFS port sampling for species composition occurred in 1988 to 1998.  Species composition 

sampling is accomplished during size measurements.  While drawing 50 fish for a length-frequency sample, if 
a species other than the targeted species for measurement is encountered, a 100 fish species composition 
sample is drawn.  If no other species is encountered after drawing 50 fish for the length-frequency 
measurement, then the species composition is considered pure.  Each fish in the 100 fish species 
composition sample is identified to species and measured for fork length.  The number of samples, both 
mixed (samples containing yellowfin and bigeye tunas) and pure (samples of pure yellowfin or bigeye tuna), 
varied between 369 in 1998 and 621 in 1992 (Table 1).  Samples were mainly from log and free-swimming 
school sets until 1996 when a large number of samples were also taken from FAD sets.  Sampling 
coverage, the number of 1° squares with at least 1 species composition sample as a percent of the number 
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of 1° squares fished for yellowfin tuna, ranged from 32% in 1997 to 51% in 1989.  As expected, sampling 
coverage increases with increases in area size.  For 20° squares, sampling coverage was 100% for most 
years.  

 
Japanese Purse Seine Fishery 

 
The Japanese purse seine fleet in the central-western Pacific consists of a coastal element and a 

distant-water/offshore element.  The distant-water/offshore element during the period 1980 to 1998 varied 
between 16 and 39 vessels (SCTB 1998).  Maximum vessel participation occurred in 1988, 1994 and 
1995.  The coastal element varied between 59 vessels in 1983 and 20 vessels in 1995.  The vessels were 
large purse seiners between 135 t and 350 t gross registered tons and approximately 900 t carrying 
capacity.  The vessels unloaded their catch in one of three major ports, Yaizu, Makurazaki or Yamagawa, 
Japan.  About 30% of the catch was delivered to canneries in recent years.  The rest was sent to the 
Sashimi market and for skipjack tuna to the Katsuobushi market.  Logbook data were collected from nearly 
100% of the distant-water/offshore fleet since the late 1970s. 

 
Logbook data, for 1981 to 1998, indicated that the Japanese fleet concentrated approximately 60% of 

its sets on log sets and 40 percent on school sets during the period 1983 to 1988 and from 1989 to 1998 
the percentages were almost equal between log and school sets (Figure 1).  The percentage of sets made on 
FADs was very low until 1997 and 1998 when the occurrence of these sets was approximately 5%.  The 
Japanese fleet fishes throughout the year.  However, sets usually peak in March, April and October (Figure 
2). 

 
During the period 1994 to 1998, the Japanese fleet was sampled for species composition through two 

programs, on-board sampling by fishermen and port sampling.  On-board sampling may not have accurately 
reflected the species composition as it was difficult to obtain a random sample of the catch.  The annual 
number of samples was moderate, around 200 to 300 for on-board sampling and less than 50 for port 
sampling. 
 

COMPARISONS 
 

Species Composition 
 

The proportion of bigeye tuna in NMFS species composition samples, between area strata, were 
significantly different (Table 2).  The analysis of variance model showed the most significant effect was 
between 1° and 5° area strata.  As the size of the area strata increased to 10° and 20°, the effect of area on 
the difference in bigeye tuna proportions decreased.  Latitude effects were more significant than longitude 
effects for 1° and 5° area strata.  Longitude effects became more significant than latitude effects for 10° and 
20° area strata.  

 

The percentages of area strata fished by the Japanese fleet that were sampled for species composition 
by NMFS varied between 8% and 63%, for 1° area strata (Table 3).  As expected, the percentages 
improved (54% to 100%) with increased area strata size.  The lowest percentage (1° area strata) was in 
1993 and the highest in 1982.  Higher percentages were obtained for the 1981 to 1988 and 1996 to 1997 
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periods, when species composition samples for 1989 to 1995 were used and thus more areas sampled.  
Many of the 1° area strata with NMFS species composition samples were not fished by the Japanese fleet 
(Figure 3).  This is especially true if the composite of all species composition samples taken during 1989 to 
1995 were compared to any year fished by the Japanese before 1989. 
 
Areas Fished 

 
When 1° area strata with sets were compared, very few of the strata fished by the U.S. fleet were also 

fished by the Japanese fleet (Table 4).  The percent of strata fished by both fleets varied from 13% in 1983 
to 40% in 1981.  The number of strata fished by the U.S. varied between 179 and 555, for Japan between 
169 and 417 and the number of strata fished by both fleets between 85 and 207.  A closer look at the area 
strata fished by each country showed that the U.S. fleet fished area strata further to the east and Japanese 
fleet area strata further west and north (Figure 4).  This was especially true during the early 1980s. 

 
If 5° area strata with sets were compared, the percent of strata fished by both fleets varied from 21% 

in 1983 to 63% in 1981 (Table 4).  The number of strata fished by the U.S. varied between 27 and 63, for 
Japan between 17 and 47 and the number of strata fished by both fleets between 14 and 33. 

 
If 10° area strata with sets were compared, the percent of strata fished by both fleets varied from 26% 

in 1983 to 79% in 1997 (Table 4).  The number of strata fished by the U.S. varied between 12 and 24, for 
Japan between 7 and 20 and the number of strata fished by both fleets between 6 and 15. 

 
If 20° area strata with sets were compared, the percent of strata fished by both fleets varied from 38% 

in 1983 to 90% in 1997 (Table 4).  The number of strata fished by the U.S. varied between 6 and 11, for 
Japan between 3 and 11 and the number of strata fished by both fleets between 3 and 9. 

 
CONCLUSIONS AND RECOMMENDATIONS 

 
Statistically significant differences in the proportion of bigeye tuna in yellowfin tuna catches exist 

between area strata sampled by NMFS.  While the significance of this difference decreases  with increased 
area strata size, the decrease is not enough to warrant safe substitution of composition samples between 
area strata.  The Japanese fleet fished many 1° area strata that were not sampled for species composition 
by the NMFS.  Also, many NMFS composition samples were taken in areas not fished by the Japanese 
fleet.  Therefore any substitution of samples may lead to biases.     

 
In general, the U.S. and Japanese purse seine fleets fished different area strata during the period 1981 

to 1998.  The differences between area strata fished by the two fleets was quite evident when considering 
1° strata, and as expected, became less evident as area size increased to 20° strata.  However, the percent 
of strata fished by both fleets topped 70% only in two years, 1997 and 1998, and was less than 65% for all 
other years and area strata.  A closer look at the 1° area strata fished by the two fleets showed that, in 
general, the U.S. fleet fished areas farther east, the Japanese fleet areas farther west and north and both 
fleets fished areas between 5°N and 10°S and 160°E and 175°W (Figure 4). 

 
Based on these results, it appears that substitution of species composition samples between fleets could 

lead to inaccurate estimates of the actual bigeye tuna catch and, in turn, the actual yellowfin tuna catch.  



6 

However, since the NMFS species composition samples are the only data available for estimating the 
bigeye tuna catch from the purse seine fleets and removing this catch from the yellowfin tuna catch, the 
authors recommend the following. 

 
1) Continue to maintain two sets of tables, one for adjusted yellowfin and bigeye tuna purse seine 

catch and one for reported unadjusted yellowfin and bigeye tuna purse seine catch.  These two sets 
of data will allow for corrections in the future, if a better procedure is found.  The adjusted bigeye 
and yellowfin tuna catch should be used in analyses to place a range around the results based on the 
uncertainty of the yellowfin or bigeye tuna catch. 

 
2) Use only NMFS species composition samples from areas fished by both fleets.  For this example, 

species composition samples taken from the eastern areas would not be used to obtain the 
Japanese purse seine bigeye tuna catch and to adjust the yellowfin tuna catch. 

 
3) Encourage species composition sampling of all purse seine catches.  Special emphasis could be 

targeted at areas not sampled by NMFS.  Analyze these samples for consistent differences in 
proportions of bigeye tuna in areas and adjust, if necessary, previous estimates of bigeye and 
yellowfin tuna catch. 

 
LITERATURE CITED 

 
Anonymous.  Report of the Eleventh Meeting of the Standing Committee on Tuna and Billfish, 28 May 

– 6 June 1998, Honolulu, Hawaii.  Oceanic Fisheries Programme, South Pacific Commission, 
Noumea, New Caledonia.  108 pp. 

 
Coan, A.L., G. Sakagawa, D. Prescott, and G. Yamasaki.  1997.  The 1996 U.S. purse seine fishery 

for tropical tunas in the central-western Pacific Ocean.  Mar. Fish. Rev. 59(3):34-40. 



T
ab

le
 1

. 
N

um
be

r 
of

 N
at

io
na

l 
M

ar
in

e 
Fi

sh
er

ie
s 

Se
rv

ic
es

 s
pe

ci
es

 c
om

po
si

tio
n 

sa
m

pl
es

 t
ak

en
 i

n 
di

ff
er

en
t 

ty
pe

s 
of

 s
et

s 
an

d 
ar

ea
 s

tr
at

a 
(1
E,

 5
E,

 1
0E

, 
20
E)

 f
ro

m
 c

at
ch

es
 o

f 
U

.S
. 

pu
rs

e 
se

in
er

s 
in

 t
he

 c
en

tr
al-

w
es

te
rn

 P
ac

if
ic

 1
98

9 
to

 1
99

8.
  

Sp
ec

ie
s 

co
m

po
si

tio
n 

sa
m

pl
es

 i
nc

lu
de

 m
ix

ed
 (

bo
th

 y
el

lo
w

fi
n 

an
d 

bi
ge

ye
 t

un
a)

 a
nd

 p
ur

e 
(y

el
lo

w
fi

n 
or

 b
ig

ey
e 

tu
na

 o
nl

y)
 s

am
pl

es
.  

FA
D

s 
ar

e 
fi

sh
 

ag
gr

eg
at

in
g 

de
vi

ce
s,

 m
ai

nl
y 

fl
oa

tin
g 

ra
ft

s.
  N

um
be

r 
of

 s
qu

ar
es

 f
is

he
d 

ar
e 

nu
m

be
r 

of
 s

qu
ar

es
 w

ith
 s

et
s 

on
 y

el
lo

w
fi

n 
tu

na
.  

 
N

U
M

B
E

R
 O

F
 S

P
E

C
IE

S
 

C
O

M
P

O
S

IT
IO

N
 S

A
M

P
L

E
S

 (
M

IX
E

D
 

A
N

D
 P

U
R

E
) 

 
N

U
M

B
E

R
 

O
F

 1
°° 

A
R

E
A

S
 

 
N

U
M

B
E

R
 

O
F

 5
°° 

A
R

E
A

S
 

 
N

U
M

B
E

R
 

O
F 

10
°° 

A
R

E
A

S
 

 
N

U
M

B
E

R
 

O
F 

20
°° 

A
R

E
A

S
 

Y
E

A
R

 
 A

LL
 

 LO
G

 
 FA

D
 

 S
C

H
 

 O
TH

 
 S

A
M

P
L

E
D

  F
IS

H
E

D
 

 S
A

M
P

L
E

D
 

 F
IS

H
E

D
 

 S
A

M
P

L
E

D
 

 F
IS

H
E

D
 

 S
A

M
P

L
E

D
 

 F
IS

H
E

D
 

 
19

89
 

 
57

6 
 

24
5 

 
  1

4 
 

25
8 

 
59

 
 

11
6 

 
22

7 
 

29
 

 
34

 
 

10
 

 
12

 
 

6 
 

6 
 

19
90

 
 

48
7 

 
20

6 
 

   
 1

 
 

26
7 

 
13

 
 

14
5 

 
31

7 
 

27
 

 
34

 
 

12
 

 
13

 
 

7 
 

7 
 

19
91

 
 

50
8 

 
17

2 
 

   
 0

 
 

31
9 

 
17

 
 

13
2 

 
26

3 
 

29
 

 
33

 
 

10
 

 
11

 
 

6 
 

6 
 

19
92

 
 

62
1 

 
40

3 
 

   
 2

 
 

19
1 

 
25

 
 

15
9 

 
31

9 
 

24
 

 
33

 
 

  9
 

 
12

 
 

6 
 

6 
 

19
93

 
 

56
0 

 
33

6 
 

   
 1

 
 

18
6 

 
37

 
 

13
1 

 
30

0 
 

23
 

 
31

 
 

11
 

 
12

 
 

6 
 

6 
 

19
94

 
 

46
2 

 
19

1 
 

   
 1

 
 

26
5 

 
  5

 
 

14
7 

 
39

3 
 

28
 

 
40

 
 

11
 

 
16

 
 

7 
 

8 
 

19
95

 
 

48
9 

 
25

3 
 

   
 5

 
 

21
8 

 
13

 
 

12
1 

 
31

8 
 

29
 

 
38

 
 

12
 

 
14

 
 

6 
 

7 
 

19
96

 
 

44
0 

    
85

 
 

27
8 

 
  6

7 
 

10
 

 
13

7 
 

40
2 

 
33

 
 

51
 

 
14

 
 

16
 

 
7 

 
8 

 
19

97
 

 
53

4 
 

16
3 

 
19

6 
 

12
9 

 
46

 
 

15
9 

 
49

7 
 

31
 

 
46

 
 

14
 

 
16

 
 

8 
 

9 
 

19
98

 
 

36
9 

 
15

4 
 

10
7 

 
  8

5 
 

23
 

 
12

9 
 

33
8 

 
21

 
 

34
 

 
  9

 
 

15
 

 
7 

 
7 

  

6 



T
ab

le
 2

. 
R

es
ul

ts
 o

f a
n 

an
al

ys
is

 o
f v

ar
ia

nc
e 

m
od

el
 to

 a
ss

es
s 

th
e 

di
ff

er
en

ce
s 

be
tw

ee
n 

pr
op

or
tio

ns
 o

f b
ig

ey
e 

tu
na

 fr
om

 N
at

io
na

l M
ar

in
e 

Fi
sh

er
ie

s 
Se

rv
ic

e 
sp

ec
ie

s c
om

po
si

tio
n 

sa
m

pl
es

 ta
ke

n 
of

 U
.S

. c
en

tra
l-w

es
te

rn
 P

ac
ifi

c 
pu

rs
e 

se
in

e 
ca

tc
he

s i
n 

19
89

 to
 1

99
8,

 b
y 

ar
ea

 st
ra

ta
 (1
E,

 5
E,

 
10
E,

 2
0E

). 
 P

ro
ba

bi
lit

y 
cl

os
e 

to
 z

er
o 

in
di

ca
te

s 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
s 

in
 e

ff
ec

ts
. 

 T
ab

le
 3

. 
N

um
be

r o
f a

re
a 

st
ra

ta
 (1
E,

 5
E,

 1
0E

, 2
0E

) s
am

pl
ed

 fo
r s

pe
ci

es
 c

om
po

si
tio

n 
by

 th
e 

N
at

io
na

l M
ar

in
e 

Fi
sh

er
ie

s S
er

vi
ce

 (N
M

FS
 sa

m
pl

ed
), 

nu
m

be
r o

f a
re

a 
st

ra
ta

 fi
sh

ed
 b

y 
th

e 
Ja

pa
ne

se
 p

ur
se

 se
in

e 
fle

et
 (J

ap
an

 fi
sh

ed
) a

nd
 n

um
be

r o
f N

M
FS

 sa
m

pl
ed

 a
re

a 
st

ra
ta

 th
at

 w
er

e 
fis

he
d 

by
 th

e 
Ja

pa
ne

se
 fl

ee
t (

Ja
pa

n 
sa

m
pl

ed
). 

 S
pe

ci
es

 c
om

po
si

tio
n 

sa
m

pl
es

 fo
r t

he
 p

er
io

d 
19

89
 to

 1
99

5 
w

er
e 

us
ed

 fo
r 1

98
1 

to
 1

98
8 

an
d 

fo
r 

th
e 

Ja
pa

ne
se

 fl
ee

t i
n 

19
96

 to
 1

99
8.

 

 

7

1°
5°

10
°

20
°

LA
TI

TU
D

E
0.

00
05

7
0.

00
28

5
0.

26
77

3
0.

91
72

3
LO

N
G

IT
U

D
E

0.
09

32
0

0.
10

10
4

0.
13

53
0

0.
00

00
3

A
R

E
A

0.
03

49
9

0.
02

28
8

0.
50

82
3

0.
71

87
4

P
R

O
B

A
B

IL
IT

Y
E

F
F

E
C

T
S

U
.S

.
U

.S
.

U
.S

.
U

.S
.

S
A

M
P

L
E

D
F

IS
H

E
D

 
S

A
M

P
L

E
D

P
E

R
C

E
N

T
S

A
M

P
L

E
D

F
IS

H
E

D
 

S
A

M
P

L
E

D
P

E
R

C
E

N
T

S
A

M
P

L
E

D
F

IS
H

E
D

 
S

A
M

P
L

E
D

P
E

R
C

E
N

T
S

A
M

P
L

E
D

F
IS

H
E

D
 

S
A

M
P

L
E

D
P

E
R

C
E

N
T

19
81

54
0

18
6

  9
9

53
.2

3
58

22
21

95
.4

5
19

8
  7

87
.5

0
10

  6
5

83
.3

3
19

82
54

0
18

7
11

8
63

.1
0

58
17

14
82

.3
5

19
10

  7
70

.0
0

10
  7

6
85

.7
1

19
83

54
0

16
9

  8
7

51
.4

8
58

17
13

76
.4

7
19

10
  6

60
.0

0
10

  7
4

57
.1

4
19

84
54

0
19

4
  7

6
39

.1
8

58
17

14
82

.3
5

19
  7

  5
71

.4
3

10
  3

3
10

0.
00

19
85

54
0

24
0

11
3

47
.0

8
58

25
21

84
.0

0
19

  9
  6

66
.6

7
10

  5
4

80
.0

0
19

86
54

0
28

6
12

4
43

.3
6

58
26

19
73

.0
8

19
  9

  6
66

.6
7

10
  5

4
80

.0
0

19
87

54
0

30
4

14
2

46
.7

1
58

32
24

75
.0

0
19

12
  8

66
.6

7
10

  6
5

83
.3

3
19

88
54

0
28

2
  9

8
34

.7
5

58
26

17
65

.3
8

19
11

  6
54

.5
5

10
  6

5
83

.3
3

19
89

11
6

26
0

  2
2

8.
46

28
23

12
52

.1
7

10
10

  6
60

.0
0

  6
  7

5
71

.4
3

19
90

14
5

25
2

  2
2

8.
73

26
29

12
41

.3
8

12
13

  8
61

.5
4

  7
  8

5
62

.5
0

19
91

13
2

28
8

  4
3

14
.9

3
29

31
16

51
.6

1
10

14
  6

42
.8

6
  6

11
6

54
.5

5
19

92
15

9
27

6
  4

3
15

.5
8

24
38

14
36

.8
4

  9
18

  8
44

.4
4

  6
10

6
60

.0
0

19
93

13
1

31
5

  2
5

7.
94

23
47

14
29

.7
9

11
20

  9
45

.0
0

  6
10

6
60

.0
0

19
94

14
7

35
6

  4
1

11
.5

2
28

35
15

42
.8

6
11

13
  7

53
.8

5
  7

  7
5

71
.4

3
19

95
12

1
31

1
  3

7
11

.9
0

28
35

16
45

.7
1

12
15

  8
53

.3
3

  6
  8

5
62

.5
0

19
96

54
0

33
3

13
3

39
.9

4
58

37
26

70
.2

7
19

14
  9

64
.2

9
10

  8
6

75
.0

0
19

97
54

0
41

7
23

6
56

.5
9

58
45

38
84

.4
4

19
17

14
82

.3
5

10
10

9
90

.0
0

19
98

54
0

39
6

21
9

55
.3

0
58

42
33

78
.5

7
19

16
12

75
.0

0
10

  7
7

10
0.

00

Y
E

A
R

10
 D

E
G

R
E

E
JA

P
A

N
20

 D
E

G
R

E
E

JA
P

A
N

JA
P

A
N

1 
D

E
G

R
E

E
 

JA
P

A
N

5 
D

E
G

R
E

E



T
ab

le
 4

. 
N

um
be

r 
of

 a
re

a 
st

ra
ta

 (
1E

, 
5E

, 1
0E

, 2
0E

) 
fi

sh
ed

 b
y 

th
e 

U
.S

. 
an

d 
Ja

pa
ne

se
 p

ur
se

 s
ei

ne
 f

le
et

 i
n 

th
e 

ce
nt

ra
l-w

es
te

rn
 P

ac
if

ic
, 

19
81

 to
 1

99
8.

  “
B

O
T

H
” 

in
di

ca
te

s 
th

e 
nu

m
be

r 
of

 a
re

a 
st

ra
ta

 f
is

he
d 

by
 b

ot
h 

fl
ee

ts
. 

  

8 

U
S

JA
P

A
N

B
O

TH
U

S
JA

P
A

N
B

O
TH

U
S

JA
P

A
N

B
O

TH
U

S
JA

P
A

N
B

O
TH

19
81

17
9

18
6

10
4

27
22

19
12

  8
  7

  8
  6

5
19

82
41

1
18

7
12

5
48

17
14

18
10

  7
  9

  7
6

19
83

54
9

16
9

  8
5

63
17

14
24

10
  7

11
  7

5
19

84
47

7
19

4
12

8
45

17
17

21
  7

  7
  8

  3
3

19
85

45
2

24
0

14
5

47
25

20
19

  9
  7

  9
  5

5
19

86
36

5
28

6
16

3
42

26
17

17
  9

  7
  8

  5
4

19
87

35
8

30
4

  9
5

34
32

15
14

12
  7

  6
  6

4
19

88
27

0
28

2
13

9
35

26
17

13
11

  7
  7

  6
5

19
89

28
4

26
0

10
8

37
23

16
12

10
  6

  6
  7

5
19

90
43

7
25

2
  8

9
42

29
17

15
13

  8
  7

  8
5

19
91

41
5

28
8

14
8

40
31

16
14

14
  8

  7
11

7
19

92
44

3
27

6
12

0
36

38
20

12
18

10
  6

10
6

19
93

39
5

31
5

  9
2

36
47

22
14

20
11

  6
10

6
19

94
55

0
35

6
17

7
46

35
21

19
13

  9
  9

  7
5

19
95

40
6

31
1

14
6

51
35

23
17

15
  9

  8
  8

6
19

96
50

7
33

3
13

3
55

37
22

17
14

  8
  8

  8
5

19
97

55
5

41
7

20
7

49
45

33
17

17
15

  9
10

9
19

98
42

2
39

6
20

6
43

42
27

17
16

10
  7

  7
6

5 
D

E
G

R
E

E
10

 D
E

G
R

E
E

20
 D

E
G

R
E

E
Y

E
A

R
1 

D
E

G
R

E
E



 
9 

 
Figure 1. Percent of sets by set type for U.S. and Japanese purse seine fishery in the central-western 

Pacific 1981-1998.  FAD (fish aggregating device) sets are drifting rafts. 
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Figure 3. 1E area strata fished by the Japanese purse seine fleet (triangles) in 1993 (A) and 
1982 (B) and 1E strata fished by the U.S. purse seine fleet and sampled for species 
composition by the National Marine Fisheries Service (circles), 1993 (A) and 1989 
to 1995 (B).  Squares indicate area strata where both Japanese fishing and U.S. 
species composition samples occurred. 
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Figure 4. 1E area strata fished by the Japanese purse seine fleet (triangles) and the U.S. purse 
seine fleet (circles) in 1983 (A) and 1997 (B).  Squares indicate area strata fished by 
both fleets. 

A 

B 


