
 
 

SCIENTIFIC COMMITTEE 

FIFTEENTH REGULAR SESSION 

 

Pohnpei, Federated States of Micronesia 

12-20 August 2019 

 

Overview of historical skipjack length and weight data collected by the  

Japanese pole-and-line fisheries and Research vessel (R/V) from 1953 to 2017 

WCPFC-SC15-2019/SA-IP-12 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kiyofuji, H., Ohashi, S., Kinoshita, J. and Aoki, Y. 

 

 

 
 



	

	 1	

	

Overview	of	historical	skipjack	length	and	weight	data	collected	by	
the	Japanese	pole-and-line	fisheries	and	research	vessels	(R/V)	from	
1953	to	2017.	
	

Kiyofuji,	H.,	Ohashi,	S.,	Kinoshita,	J.	and	Aoki,	Y.	

	
National	Research	Institute	of	Far	Seas	Fisheries	
Japan	Fisheries	Research	and	Education	Agency	
	

Summary	
The	objective	of	this	document	is	to	describe	the	data	sources	of	skipjack	length	and	weight	

information	collected	by	the	Japanese	pole-and-line	commercial	fisheries	and	research	vessel	

(R/V)	between	1953	and	2017.	The	data	were	compared	with	 the	data	 that	 the	SPC	holds.	

Although	we	found	some	discrepancies	between	data	presented	in	this	document	and	SPC	holds,	

we	could	not	reach	any	concrete	conclusions	the	reasons.	One	possibility	is	that	data	in	earlier	

period	based	on	information	collected	by	the	R/Vs.	It	is	important	to	note	that	new	data	sources	

are	added	and	updated	extending	back	to	the	early	1950s.	This	is	the	best	available	skipjack	

length	and	weight	data	collected	mainly	 from	the	port	sampling	project	and	archived	in	the	

NRIFSF.	

	

Introduction	
Length	data	is	an	important	information	for	estimating,	for	example,	fish	growth	and	selectivity	

of	fisheries	in	stock	assessment	modeling.	Age	must	be	inferred	using	length-composition	data	

and	growth	curve.	Reliable	 length	composition	data	should	be	used	for	the	 integrated	stock	

assessment	modeling	because	of	 less	biased	estimates	of	age	that	would	lead	to	estimate	of	

biological	parameter	such	as	growth,	natural	mortality	and	recruitment	variability	as	well	as	

spawning	stock	biomass.	

	

The	National	Research	Institute	of	Far	Seas	Fisheries	(NRIFSF)	has	been	collecting	length	and	

weight	information	of	tuna	and	tuna-like	species	to	conduct	biological	study	and	provide	basic	

biological	assumptions	to	stock	assessment.	There	are	several	kinds	of	data	source;	sampling	at	

port	 landed	by	 commercial	 fisheries	 and	 sampling	on	board	by	 research	vessels	 (R/V)	 and	

training	vessels	(T/V).	 	

	

The	objective	of	this	document	is	to	describe	the	data	sources	of	skipjack	length	and	weight	

information	 collected	 by	 the	 Japanese	 pole-and-line	 both	 commercial	 fisheries	 and	 R/Vs	

between	1953	and	2017.	 	
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Data	sources	
There	are	several	data	sources	in	this	document	that	are	summarized	in	Table	1.	Data	sources	

are	based	on	port	sampling	conducted	by	1)	the	NRIFSF,	2)	fisheries	experimental	stations	in	

main	skipjack	unloaded	ports	of	several	prefectures	(outsourcing	from	the	NRIFSF),	3)	Tohoku	

National	Research	Institute	(TNFRI)	which	had	been	responsible	research	institute	to	conduct	

skipjack	survey	in	earlier	period	(1953	–	1976)	and	4)	Ibaraki	Fisheries	Experimental	Station	

which	was	not	included	in	2).	Another	platform	to	collect	biological	information	is	on	board	

measurements	by	R/Vs	and	T/Vs	as	mentioned	above.	 	

	

Skipjack	is	the	main	species	which	97.1%	of	total	measurements	(Table	1a)	and	time	series	of	

measured	skipjack	shown	in	Fig.	1	by	gears.	Majority	of	measurements	were	done	from	the	JPN	

pole-and-line	commercial	fisheries.	Number	of	measured	length	and	weight	at	the	same	time	

were	also	summarized	in	Table	1b.	It	should	be	noted	that	the	percentage	of	the	data	with	length	

and	weight	lower	because	it	takes	lots	of	time	and	efforts	compared	to	collect	only	length	data.	

	

Port	sampling	is	an	important	and	practical	way	to	collect	biological	information	and	the	large	

percentage	of	size	sampling.	Protocol	and	manual	for	collecting	biological	information	has	not	

been	changed	largely	since	the	beginning	of	the	sampling	project.	Measurements	has	been	done	

at	a	timing	between	unloading	of	 fish	from	the	vessels	and	fish	auction.	Samplers	randomly	

conduct	measurement	 and	 compile	 by	 specific	 spatial	 ranges	 of	 1x1,	 5x5,	 5x10	 and	 10x20	

depending	on	the	width	of	the	range	of	fishing	positions.	This	information	is	determined	by	the	

interview	with	skipper	at	unloading	sites	and/or	logbook	used	for	verifying	reported	positions	

afterwards.	In	most	cases	of	skipjack	fisheries	operated	in	the	norther	area,	fish	is	unloaded	as	

unfrozen	status.	Fishing	dates	are	on	a	daily	basis	and	fishing	positions	on	a	minute	basis.	Main	

items	in	data	is	summarized	in	Table	2.	 	

	

Total	number	of	measured	skipjack	in	each	year	shown	in	Table	3	separately	the	data	archived	

in	the	SPC	and	newly	submitted	in	2019	by	us.	Although	we	found	some	discrepancies	between	

data	 presented	 in	 this	 document	 and	 SPC,	we	 could	 not	 reach	 any	 concrete	 conclusions	 to	

specify	the	reasons.	One	possibility	is	that	submitted	data	in	earlier	period	was	based	on	the	

information	 collected	 by	 R/Vs.	 New	 data	 from	 1953	 to	 1976	 collected	 by	 the	 TNFRI	 was	

compiled	and	added.	

	

Results	and	Discussion	
Fig.	2	shows	the	location	of	fisheries	where	skipjack	were	caught	and	measured	at	the	ports	by	
the	 JPN	commercial	PL	(Fig.	2a)	and	R/V	(Fig.	2b).	Locations	 in	each	quarter	show	similar	
spatial	patterns	and	quarter	2	and	3	higher	coverage	around	Japan	between	(30°N,	140°E)	and	

(40°N,	145°E).	Although	both	sampling	locations	shows	similar	spatial	coverage,	it	should	be	

noted	that	the	coverage	by	R/V	is	slightly	spread	to	north	Pacific	(near	180°)	in	quarter	2	and	3,	

and	to	central	tropical	Pacific	in	quarter	4.	 	
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The	analysis	of	length	frequency	distribution	by	seasons	showed	multimodal	feature	in	quarter	

1	from	the	PL	and	R/V,	and	quarter	4	from	the	R/V	with	the	presence	of	at	least	three	modes	

which	is	equivalent	to	three	age	groups	(Fig.	3).	These	modes	displacement	in	northern	area	
suggest	 that	 smaller	 and	 larger	 skipjack	 cohabits	 during	 this	 quarter,	 however	 subsequent	

movement	patterns	must	 be	different	 because	only	unimodal	 distributions	were	 evident	 in	

quarter	2	and	3.	This	implies	that	younger	age	group	move	into	the	fishing	grounds	which	is	

also	evident	from	the	large	scale	tagging	analysis	(Kiyofuji	et	al.,	2019).	 	
	

Time	series	of	length	frequency	shows	that	consistent	modes	in	40	to	44cm	(Fig.	4a	and	4b).	
Although	slight	shift	to	larger	mode	was	found	after	2000	from	the	commercial	PL	(Fig.	4a),	no	
such	 shift	 was	 identified	 from	 the	 data	 by	 R/V.	 One	 possible	 explanation	 is	 that	 the	

measurements	frequency	was	increased	in	quarter	3	compared	to	other	time	periods	(Table	4).	
However,	this	does	not	indicate	larger	fish	in	this	area	because	the	size	of	this	fish	in	this	season	

is	larger	than	the	previous	season.	 	

	

Skipjack	lengths	and	weights	ranged	from	15	to	90	cm	and	from	0	to	20	kg	and	their	relationship	

in	this	document	was	estimated	by	different	data	set	(PL,	R/V	and	combined)	as	follows;	

	

	 ! = 	8.62	 ×	10+, 	×	-../.	 	 (only	PL	data)	
	 ! = 	9.21	 ×	10+, 	×	-../1	 	 (only	R/V	data)	
	 ! = 	9.76		× 	10+, 	×	-../1	 	 (combined	data)	
	

where	W	is	the	weight	in	kg	and	L	is	the	fork	length	in	cm.	It	shows	no	significant	differences	the	

length-weight	relationships	among	data	set	(Fig.	5).	The	coefficients	of	allometry	obtained	in	
length-weight	relationships	compared	to	other	studies	(Pacific:	Kawasaki,	1952;	coast	of	Brazil:	

Soares	et	al.,	2019;	Indian	Ocean:	Chassot	et	al.,	2016),	length-weight	relationships	show	slight	

differences	 amongst	 ocean	 and	 gear.	 Several	 life	 history	 circumstances	 could	 cause	 these	

differences.	 Reproduction	 is	 one	 possibility	 because	 growth	 of	 gonad	 increases	 during	

reproductive	 periods	 while	 somatic	 growth	 decrease.	 Further	 research	 is	 required	 to	

understand	 reproduction	 and	 somatic	 growth	 from	 energetic	 budget	 point	 of	 view	 (e.g.	

Kitagawa	and	Aoki,	2017).	

	

Fish	measured	from	JPN	PL	were	stored	in	ice	with	sea	water,	indicating	that	body	size	would	

not	be	reduced	or	shrinked	as	frozen	status.	Further	analysis	is	needed	if	the	data	are	combined	

the	large-scale	purse	seine	fisheries	because	fish	status	could	be	different	among	fisheries	due	

to	fish	storage	methods.	 	

	

In	summary,	it	is	important	to	note	that	new	data	are	added	and	updated	from	the	Japanese	

pole-and-line	date	back	 to	 the	 early	1950s.	 The	 size	data	 and	 time	 series	described	 in	 this	
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document	is	the	best	available	data	which	can	be	used	for	the	stock	assessment	in	the	WCPO.	
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Table	1.	(a)	Size	data	archived	in	NRIFSF	(National	Research	Institute	of	Far	Seas	Fisheries)	from	1953	
to	2017	caught	by	the	Japanese	pole-and-line	fisheries.	(b)	Number	of	fish	with	length	and	weight.	
	
(a) 	

Organization	 Period	 Species	 Number	of	measured	ind.	
Total	 SKJ	

NRIFSF	 2001	–	2017	 SKJ	and	ALB	 1,064,621	 1,015,081	(96.0%)	
Outsourcing	from	
NRIFSF	to	each	
prefecture	

2001	–	2017	 SKJ,	ALB,	other	tuna	species	 917,313	 892,850	 (97.3%)	

TNFRI	1	 1953	–	1976	 SKJ,	ALB,	other	tuna	species	 993,435	 991,772	 (99.8%)	
R/V	and	T/V	 1964	–	2017	 SKJ,	ALB,	other	tuna	species	 160,060	 125,795	 (78.5%)	

Ibaraki	Fisheries	
Experimental	

Station	
1970	–	2003	 SKJ,	ALB,	other	tuna	species	 844,135	 838,998	 (99.3%)	

Total	 1953	–	2017	 	 3,979,564	 3,864,496	 (97.1%)	
1:	TNFRI:	Tohoku	National	Fisheries	Research	Institute	

	

(b) 	

Organization	 Period	 Number	of	measured	ind.	
Total	 SKJ	length	 SKJ	length	and	weight	

NRIFSF	 2001	–	2017	 1,064,621	 1,015,081	(96.0%)	 250,892	 (23.5%)	
Outsourcing	from	
NRIFSF	to	each	
prefecture	

2001	–	2017	 917,313	 892,850	 (97.3%)	 74,465	 (	 8.1%)	

TNFRI	1	 1953	–	1976	 993,435	 991,772	 (99.8%)	 0	 (	 0.0%)	
R/V	and	T/V	 1964	–	2017	 160,060	 125,795	 (78.5%)	 90,630	 (56.6%)	

Ibaraki	Fisheries	
Experimental	

Station	
1970	–	2003	 844,135	 838,998	 (99.3%)	 88,530	 (10.4%)	

Total	 1953	–	2017	 3,979,564	 3,864,496	 (97.1%)	 504,517	 (12.6%)	
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Table	2.	Data	format.	
No.	 Variable	 Description	
1	 Organization	 Responsible	organization	
2	 Date	of	measurement	 YYYYMMDD	
3	 Date	of	catch	 YYYYMMDD	
4	 Latitude	 DDMM	(DD:	degree,	MM:	minutes)	
5	 Latitude	code	 North	or	South	
6	 Longitude	 DDDMM	(DDD:	degree,	MM:	minutes)	
7	 Longitude	code	 East	or	West	
8	 spatial	scale	 1:10x20,	2:5x10,	3:5x5,	4:1x1	
9	 port	 Name	of	port	
10	 species	 Skipjack,	Albacore	and	other	tuna	species	
11	 gear	 PL,	PS,	TR,	LL,	GN,	SN	
12	 vessel	name	 Name	of	landed	vessel	
13	 FL	 Fork	length	(mm/cm)	
14	 BW	 Body	weight	in	Kg	
15	 GW	 Gonad	weight	in	g	
16	 Gender	 male	or	female	
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Table	3.	Differences	in	total	number	of	size	data	between	NRIFSF	and	SPC	holds.	
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Table	4.	Percentage	of	data	to	total	number	in	each	decades	and	quarter	in	norther	area	(area	north	of	
20N).	Note	that	0.0	and	–	represent	value	of	less	than	0.0	and	no	data,	respectively.	
	

Period	
JPN	commercial	PL	(n	=	2,820,301)	 JPN	R/V	(n	=	87,316)	

1	 2	 3	 4	 1	 2	 3	 4	

1950	–	1959	 1.27	 5.0	 6.2	 1.6	 -	 -	 -	 -	

1960	–	1969	 0.0	 3.1	 3.7	 4.7	 0.0	 1.0	 0.4	 0.0	

1970	–	1979	 0.0	 3.4	 2.6	 6.6	 0.3	 6.0	 1.4	 0.1	

1980	–	1989	 0.0	 2.7	 3.6	 6.7	 0.7	 6.8	 2.5	 0.6	

1990	–	1999	 -	 4.0	 7.9	 2.1	 2.1	 13.8	 3.1	 1.5	

2000	–	2009	 0.5	 6.9	 13.8	 5.8	 5.2	 26.1	 6.2	 4.8	

2010	–	2019	 2.2	 5.4	 10.9	 4.3	 2.0	 9.2	 2.4	 3.0	
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Figure	1.	Number	of	measured	skipjack	tuna	landed	by	different	gears	between	1953	and	2017.	 	
	

	 	

PL
PS
Troll
GN
Setnet
LL



	

	 10	

(a)	 	

	
(b)	

	
Figure	2.	 Number	 of	measured	 skipjack	 in	 each	 quarter	 between	 1953	 and	 2017	 caught	 by	 the	 JPN	
commercial	PL	fisheries	(a)	and	by	the	JPN	R/V	PL	fisheries.	Note	that	number	in	(a)	is	number	x	1,000.	
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(a)	

	
(b)	

	
Figure	3.	Quarterly	length	frequency	in	region1	(northern	area)	by	the	JPN	commercial	PL	fisheries	(a)	
and	by	the	JPN	R/V	PL	fisheries	(b).	Note	that	only	fine	spatial	data	(1	x	1)	was	extracted.	
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Figure	4.	Histogram	of	measured	skipjack	(upper)	and	length-year	plot	of	size	in	region	1	of	2016stock	assessment	area	(lower).	Solid	blue,	
green,	red	and	brown	lines	in	upper	figure	show	each	quarter	from	1st,	to	4th	when	skipjack	were	caught.	Solid	black	line	represents	overall	
frequency	distribution.	(a)	Japanese	commercial	pole-and-line	fisheries	and	(b)	JPN	pole-and-line	R/V.	

(a)	

	

(b)	
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Figure	5.	Skipjack	length	and	weight	relationships	estimated	using	data	collected	by	the	
Japanese	commercial	pole-and-line	fisheries	(solid	black	line),	Japanese	R/V	PL	(solid	blue	
line)	and	combined	above	mentioned	data	(solid	red	line),	respectively.	Data	were	same	
data	shown	in	Fig.	2	and	3	but	only	data	with	length	and	weight	data	together.	Dashed	
black,	solid	and	dashed	gray	lines	represent	the	length-weight	relationships	from	
Kawasaki	(1952),	Chassot	et	al.	(2016)	in	Indian	Ocean	from	the	purse	seine	fisheries	and	
Soares	et	al.	(2019)	off	Brazil	from	the	pole-and-line	fisheries.	 	
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