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{ Introduction

Japanese offshore and distant water longliners have been catching pacific blue marlin and
striped marlin mostly as bycatches. National Research Institute of Far Seas Fisheries (NRIFSF) is
collecting biological information, such as length-frequency distributions, body weights and sex,
which could important indices for estimating the amount of the resource of fish.

Some report suggested that these two species show seasonal latitudinal migration patterns,
whose spawning ground are in the tropical warm waters (Anraku and Yabuta 1959; Shiohama
1969). Their size compositions of longline catches change by year, season, region and sex (Kume
and Joseph 1969; Ueyanagi, S 1953).

This document reviewed the size data of Pacific blue marlin and striped marlin caught by
Japanese offshore and distant water longliners, to examine their qualitative and quantitative
limitations for the input of the age structured stock assessment model such as MULTIFAN-CL
(Fournier et al. 1998).

Materials and Methods

The data for this study were obtained from the Japanese longline fishery statistics which
include commercial fishing boat (CF) for 1975-2002 and training vessel (TV) for 1975-2000
compiled at NRIFSF. The data of TV in the periods after 2000 are preparing now. This data has the
information of catch number, sex and the type of ship, and level of spatial-temporal resolutions. In
the present study, we picked up data with resolution higher than month and 5x5 degree.
Designations of areas used in this study (Figure 1) were decided arbitrarily based on the
distribution pattern of nominal effort and CPUE of Pacific blue marlin/striped marlin of Japanese
longline fishery (Uosaki et al. 1997). These are one of key information in deciding area
stratification. As for the Pacific blue marlin, high CPUE were recorded roughly in two regibns of
10°N to 20N between 140 E and 170°W, and 10°S to 30°S west of 130" W. As for striped marlin,
relatively high CPUE were recorded roughly in three regions, 20°N to 25°N between 170 E and
150°W, 20°S to 30°S west of 140°W and east of 130°W.
7 In this study, sex specific size data are used, but unsexed data are eliminated. The

coverage of size data were also checked using the same categories.



Result

Table 1 shows the amount of size data by the type of ship, sex and area. The number of
sex specific size data of Pacific blue marlin was 14 thousands by CF and 134 thousands by TV. As
for the striped marlin, the sex specific size data was 12 thousands and 144 thousands by CF and TV,
respectively. Both sex specific size data of fish caught by CF was only 0.1 times than that of fish
caught by TV. The catch number of Pacific blue marlin was about 2.8 millions. The main fishing
gr-ounds for Pacific blue marlin was Area 4 (1.3 millions in catch number). The coverage of sex
specific size data for Pacific blue marlin was different from the main fishing ground, calculated as
5%. As for the coverage of sex specific size data in each area, Area 3 recorded higher value (16%)
where was not the main fishing grounds. Other areas were roughly less than 5%. The catch number
of striped marlin was about 3.4 millions. The main fishing grounds for striped marlin was Area 2
(707 thousands in catch number). The coverage of sex specific size data for striped marlin had
same tendency as Pacific blue marlin. As for the coverage of sex specific size data in each area,
Area 3 recorded higher value (24%). Other areas were roughly less than 6%.

Figure 2 shows length frequency distribution of Pacific blue marlin and striped marlin.
The patterns of the length frequency distributions were clearly different between CF and TV for
these species.

Figure 3 shows length frequency distributions for Pacific blue marlin and striped marlin
in each area. The data which had less than 50 individuals by area and the type of boat was deleted.
As for the Pacific blue marlin, length frequency distribution was almost corresponding in Areas 3,
5 and 9 (Figure 3-1). Areas 2, 4 and 10 had different distribution pattern though the number of
individuals not few. The length frequency distribution was not always the same each other. In areas
1, 6, 7 and 8, the size of data were too small to compare appropriately. As for the striped marlin,
length frequency distribution was almost corresponding in Areas 1, 5, 6, 9 and 10. Areas 2, 3 and 4
had different distribution pattern though the number of individuals not few. The length frequency
distribution was not always the same each other. In areas 6, 7 and 8, the size of data were too small
to compare appropriately.

Figure 4 shows the percentage of female for Pacific blue marlin and striped marlin in
each area. The data which had less than 10 individuals by area, length class (10cm) and the type of

boat was deleted. As for Pacific blue marlin, the data obtained by TV had specific nonlinear



trajectory, and a ratio of female was roughly below 0.2 by smaller length class than 180cm. On the
other hand, the data obtained by CF had relatively linear trajectory and different value from TV’s
one. A ratio of male did not correspond between CF and TV. As for striped marlin, the difference

of a ratio of male was smaller than that of Pacific blue marlin.

Discussion

The highest coverage of sex specific data was obtained in Area 3 for both Pacific blue
marlin and striped marlin, although the main fishing ground for Pacific blue marlin and striped marlin
were Area 4 and Area 2, respectively. The reason why high coverage was recorded in Area 3 is that
Area 3 is main fishing ground of TV (Table 1). The factor which TV decide the fishing ground and
season is the easiness of the operation and syllabus. One should be careful in using size data by TV,
because Area 3 is outside of main fishing ground of CF.

The shapes of length frequency distribution or the sex ratio were not always in
accordance with between CF and TV. These differences between CF and TV were caused by
various factors such as year and rough area stratification. To verify this result, it is necessary to
carry out researches to confirm real situation.

Further biological analyses is helpful to verify the data used in this study, especially in the
main fishing grounds. It is also effective to test some analyses by using stock assessment model

with experimental dataset which has assumed length frequency distributions and/or sex ratio.
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Figure 1. The designation of the sub-areas used in this study.
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Figure 2. Length frequency distributions of Pacific blue marlin (left) and striped marlin (right) which include sex

data caught by Japanese distant water and offshore longline fishery. N indicates the number of fish used in this

study.
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Figure 3-1. Length frequency distributions of Pacific blue marlin caught by Japanese commercial fishing boat

(CF) and training vessel (TV) in each area. Data which had less than 50 individuals in each type of fishing boat

was deleted. N indicates the number of fish used in this study.
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Figure 3-2. Length frequency distributions of striped marlin caught by Japanese commercial fishing boat (CF)
and training vessel (TV) in each area. Data which had less than 50 individuals in each type of fishing boat was

deleted. N indicates the number of striped marlin used in this study.
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Figure 4-1. Percentage of male for Pacific blue marlin caught by Japanese commercial fishing boat (CF) and

training vessel (TV) in each area. Data which had less than 10 individuals in each class (10cm) was deleted. N

indicates the number of Pacific blue marlin used in this figure.
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Figure 4-2. Percentage of female for striped marlin caught by Japanese commercial fishing boat (CF) and
training vessel (TV) in each area. Data which had less than 10 individuals in each class (10cm) was deleted. N

indicates the number of striped marlin used in this figure.

PR U S e oy Y S U B S SO O WO Y

50 %0 130

170 210 250 290

Eye-fork Length (cm)

210

| —&— STM, CF, Areas
(N=43)
—6—STM, TV, Area$
(N=1461)
50 %0 130 170 210 250 290
Eye-fork Length (cm)

e I

——STM, TV, |

Area8 (N=259)
5 D T WU Y N WS WY S SN N U N VR SN S Mo v S S U S QR S Sy ol
50 90 130 170 210 250 290
Eye-fork Length (cm)
—&— STM, CF, Areal0
(N=5,240)
-6~ STM, TV, Areal0 I A
(N=456)

210

Eye-fork Length (cm)

1
0.9 o4
0 pa
3 07 / -
X 06
9
g 05 —_— e
2 | ——
g 04 —&— STM, CF, Area2
w03 (N=336)
0.2 ] —6—STM, TV, Area2)|
0.1 ! (N=44338)
0 SO S SR T N N S N T S cor St S (Y WS N B SN S0 i
50 90 130 170 210 250 290
Eye-fork Length (cm)
1 e = —
0.9 [|—&— STM,CF, Area:
08 (N=737) L .
—6—STM, TV, Aread B
~ 01 , TV,
=X
g A ]
o
Are
g X e
© ——
B S S S SOV S H S S T SR
50 90 130 170 210 250 290
Eye-fork Length (cm)
1
0.9 H —&— STM, CF, Area6
o || N9
5 07 | =©=STM, TV, Area6
% 06 (N=4916)
9
S 05
g 04
L 03 —— ‘aj ]
02 =
0l — ———— =~
S Y
50 9% 130 170 210 250 290
Eye-fork Length (cm)
1 — —
0.9 [ =—&—STM, CF, Area9
0.8 (N=4871) o
< 07 —6—STM, TV, Arca9 r —ed
S o6 (N=208)
9
S 05 -
R
T 03
0.2
0.1 -
0IIIILIIA,\IIILJ_I.__J_AJ._LIIIIJI
50 90 130 170 210 250 290

Eye-fork Length (cm)



60N

50N

40N

30N

20N

10N

108

208

308

408

508

608

Hooks -"1970s -

.00-0.....

* o @& o s o v e @& @ o o
%500000000000000--'~

'”...‘.. cc0000
‘.........’0 e s 0 00 0

.
.

-~ooot..oo~
-

© 90000000 .o-ooo...’...o..
}..“...‘."""0000.000..

..Qooo- e 0 0O O o0 o - o
: -+ 900000 ¢
L --0.000

LIS

° 00

100E

T

1208

T T T T T T

140E 160E 180 160w 140w 120w

Figure 5-1. Effort distribution (1970’s)

60N

50N

4N

30N

20N

10N

108

208

308

408

508

608

100w

80w

Hooks -"1980s "~
F =T
- —
0/00 . .
WAk XY | I LN .
00000000 '00”00- o
20000000 s -ce-
'........ooo....__;,.......
- :I * - 0-» L] . . . .
.o.o........”...o. .. C e
o-'...o.o.o.-<-oooo.oooo \
°."....0.°---oooooooooo-o.-..
\?J...’ '. Y I I X R
S ~00“OOOOO.° DAY
N - ”O0.000000v
e e e e ..
. ’.
. @ o
3
100€ 120¢ 140¢ 160€ 160 160W 140w 120w 100w 80w

Figure 5-2. Effort distribution (1980’s)

Unit: 1000 hooks

0«

Unit: 1000 hooks

0<



Hooks -"1990s - Unit:1000 hooks

60N = -
(4
gf. - Py
N /
30 N 2000 <
\ e e ..
40 '..."....._........ ®
A “..'.‘.- R I EEE
SN N X X N B AR L A B R A 1500 <
CIITTL st .
TN . oo-.-cQooo‘.-- . Coe 1000 <
7 ...o'cooo..'c‘ ¢ e - 000G O e o o :
0 000.“...‘ 00.~'x'.‘.‘....°0."' L4
g3 . . Y | [ XXX oo.oo 500 <
s - e0000800. - - -
. ..".“‘.';' .
»5.._, Y Y ] I
08 - 250 <
. e e
308 o
408 100 <
503
0«
608 T T T T T — T T T
100€ 120€ 140F 1608 180 160w 140w 120w 100w 80w

Figure 5-3. Effort distribution (1990’s)



4554 v'6e SOTSST ¢T6¥S T8TOOI  8'ee 6SSLYT tov8y 99066 TGS 99Tl 0ev9. 91T Ly STy e 1e10L
001 9'8¢ vyL'S 99¢°¢ 8LET Loy 14414 10T £6C £09 0ST'S  S9I¢ $80T 916'ZLS 01
68’1 0es ITANS SILT Sov'c 0°¢s (44 1Tl 66 6'CS 006y  ¥6ST 90¢€T 08¢'LLT 6
S00 Los vLT 6¢l Sel 90§ g9t vel 131 9'¢S 6 S 4 091°6Z¢ 8
LO0 1'8¢ £9 144 6t 0ce 194 8 L1 I'ey 8¢ 91 [44 S0T'68 L
86'C Ley 010°S 8€1°C TL8T 9ty ST6'v  L60T 88T 8y $8 Iy 144 687°891 9
609 1’6t 8¢S'T 109 LE6 '8¢ 9LY'T  $9S cl6 L'6S 29 Le 194 16T°ST S
Lre I'LE 8TL'S ST £09°¢ 66t T96'y  08LI Z81¢ oSy 99L Sve 12y 856°081 L4
1L°¢T |43 998°6L 1S9'ST  SITYS  T1'TE 6VL'6L LO9ST  TYIVS 9L L1 144 tL 608°9¢¢ £
£L’9 (43 0ZL'YY 1TL'ST  666'8T  1°GE 1SEvP  8SSST  €6L8C (444 69¢ €91 90T TT6'90L [4
1¢°1 (443 1L EVY'T 669'Y re T60°'L  €THT 6997 4 0s 0¢ 0¢ LSE'EVS I
(%) (%) (%)
o)
Aoﬁv_“mw Mwwm ones Xog [e10],  9JewWdg S[e]N oneI xog Jelol  orewsd 9B oneI Xo8 JeIol  oewsd 9B Jequinu rory
um a3 A0D) [e10L [9SSaA SuIurel], 180q BUIYSL] [BIOISUILLIO)) yoren

BJEp 9ZIS J1J153dS X3S JO Junoury

200 pue ¢/ 6] uaamiaq ﬁom._o,& 9y) ur urjrewr _uoambw 10} bo:wm— Ocm—wco_ Q9JOYS}JO pue Jajem juelsip umo:mﬂﬁ—. Jo 93BIA0D BJep 9ZIS "7 J|qe ],

pe's eL] LISIST CIt9C S0SsScl  vvl 086'LET 698°61 TITSII GLE LEYET  98T°C 159'8 LO8TYSC Te10L
65’1 8'ov 008‘C [§48! 6591 8'CC S1C 6y 991 (4% 68¢'T 2601 €6v'1 12€°9L1 or1
124! 6'LE 09¢°L £98°C L69'Y 186 99| 06 S9 VL Sov'L ELLT TE9'y TEL'STS 6
10 L1e 114 S 81 Lee (44 S L1 00 1 0 I 02011 8
Y00 00 1 0 I 0001 1 I 0 BIePON O 0 0 669°C L
el 194 (45 Sel LLT oLS L0t SLI cel 0or S [4 £ STL'ET 9
e oL 12144 788°1 [4:39 0ee 16€°C 1849 0181 £9¢ el v L 164201 S
or'e (A V4 gTr'oy 6668 898°'1¢ 00T LOT'LE  9TV'L 169°6T €€ 91¢'e 6ET°T LLT'T LT6'VOE'T ¥
6v'91 L6 90'16  +08‘8 W' 96 79L'06  TOL'S 09078  6'S¢ ¥8¢ 01 z81 $96'15S €
68°¢ 8'8¢ 9869 §66T 1€0'y 06t 09t°9 816C we'e ¥ 6z 9C1 LE 68 STLTTT [
L8] 819 209 CLE 0¢T 079 009 CLE 8¢C 00 [4 0 [4 (44443 1
(%) eyep azis (%) [e10],  oeursd IR (%) [elo],  oeursd IR (%) [e10],  Qewdg SN

oy1oads xas olnel Xa§ onel X9 oljel xag Joquinu eary

= [eiol [9SSSA Buturel] 180qQ FUIYSL] [eI0ISUILIO)) yore)

Jo age1an0)

BIED 9ZIS O1J10adS Xas JO JUNOWY,

"700Z PUB G/ 6T U39mIaq poLiad L) Ul UI[Tew an[q dlj1oed 10§ K1aysI) aul[3uo| 210YS}JO pUE JSJBM JUEISIP aSouedef JO 95CJoA0D BIEp 9ZIS | 9[GEL



