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Outline

• Summary of archival tagging for BET and 
YFT

• Summary of archival tagging for SKJ
• Future outlook
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Summary of archival tagging for BET and YFT
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Backgrounds
Northwestern Pacific Ocean including Japanese 

water is one of fishing grounds for tropical tunas 
(LL, PS, PL, etc).
In the past (until 1990s), there was almost no 

report for the migration and behavior of BET and 
YFT in this area.
In the tropical tuna tagging projects by Fisheries 

Agency of Japan in cooperation with NRIFSF 
during 2000-2010 (presentation on the 1st day), 
both conventional and archival tagging were 
conducted.
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Distribution of bigeye catch

5Williams and Terawasi, 2012 (WCPFC SC8)



6

Location of release, period of study and fish size

Offshore cen-
tral Honshu

BET
2008-2010

Nansei Islands
BET and YFT

2000-2010

BET（Nansei
Islands）

YFT（Nansei
Islands）

BET（Offshore 
central Honshu）



Archival tags used for BET and YFT
 NMT (US) Ver. 1.0, Ver. 1.1(2000-2004), Lotek

(Canada) LTD-2310 (2003-)
 Tags were inserted in the peritoneal cavity
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NMT Ver.1.0, 1.1 LTD-2310 (8MB) LTD-2310 (16MB)
Memory size 256 KB 8 MB 16 MB
Length(cm) 10 7 7
Diameter (cm) 1.6 1.6 1.6
Weight in air (g) 52 40 40
Logging interval (sec) 256 60 60
Data logging 
period (days)

Fixed part 40 500 500
B part (changeable) 122 480 1460

NMT

LTD-2310



Summary of release and recapture (BET and YFT)
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BET YFT

Release area
Nansei
Islands

Offshore cen-
tral Honshu

Total
Nansei
Islands

Release 146 64 210 90

FL at release (cm)

42-75
(mean 
56.7)

53-111
(mean 68.4)

42-111
(mean 
60.3)

38-120
(mean 56.8)

Recapture 34 2 36 7

Recapture rate 23% 3% 17% 7.8%

Number of tags 
whose data are 
available

26 2 28 5

Number of days of 
time series data 
(range, total)

3-503 
(2681)

34-175 
(209)

3-503 
(2890)

27-280 
(541)



Release and recapture location
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○: Release
△: Recapture

YFTBET

One BET was recaptured 
at 8゜N, 151゜E（estimated）



Daily horizontal distribution by archival tags (by month)

• Geolocation for all the fish
• Estimation of geolocation: UKFSST (Lam et al., 2008)
• Site fidelity
• No clear seasonality 10

Released 
area

YFT

BET
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BET



Examples of BET movement for long term recovery
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503 days

425 days

50 cm

91 cm

82 cm

54 cm

454 days
56 cm

93 cm

349 days

52 cm

77 cm



‘Typical’ vertical behavior
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Night
Day

YFT

BET

・Diurnal change in swimming depth
・Up to 400-500m during daytime

・Diurnal change in swimming depth 
is not clear
・Usually shallower than 400-500m
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Characteristic behavior

Associative behavior

Daily horizontal distribution by archival tags (by behavior 
type) for BET

Anchored 
FADs

Classification of vertical 
behavior:
Schaefer and Fuller, 2010;
Matsumoto et al., 2013



Behavior type of BET by fish size

(Matsumoto et al., 2013)
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‘Afternoon dive’ (characteristic + associative) for BET

• 16％ of days for BET behavior type.
• Ohta and Kakuma (2005) reported that sonic tagging of BET indicated that 

over half of days the fish left the FADs during afternoon to night.
• Depth for ‘afternoon dive’ agrees with DSL depth.
• Hypothesis: bait is not enough around the FAD, and so BET temporarily 

leave the FAD for feeding.
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BET association with anchored FADs by 
time of day (Ohta and Kakuma, 2005)

Afternoon dive and DSL

Night

Night
Day

Day

DSL



Monitoring behavior by pinger
around anchored FAD
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Receiver

Anchored FAD

Pinger

pinger
FAD

Maximun ~500m

Several fish with 
pinger

Sonic 
signal

Receiver



Swimming depth and ambient temperature by 
behavior type (BET and YFT)
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Nansei Islands

• BET:  >20℃ at night (all behavior)and at 
daytime for associative behavior. Lower 
limit is around 10℃.

• YFT: >20℃ at night and lower limit is 
around 15℃.

Offshore central Honshu

水温

BET

YFT



Summary of archival tagging 
for SKJ
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Background and objectives
• Since 2009, SKJ tagging has been conducted in 

the subtropical area mainly to focus on 
elucidating migration (route and mechanism) to 
Japanese waters.

• In addition to conventional tagging, archival 
tagging is conducted.

• To investigate migration route, especially from 
subtropical to temperate area (Japanese water).

• To investigate vertical behavior and relationship 
with oceanographic environment.
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Challenge to archival tag deployment on SKJ
• Before current projects, there was almost no archival tagging of 

SKJ by Japan (NRIFSF).
• The scientists had experience of only other species(BET, YFT, using 

needles).
• Feasibility study was conducted in 2009 (at the beginning of 

current projects) by using dummy archival tags.
• At first needles were used, and it was not successful.
• Then skin staplers were introduced, and it worked well.
• As a result of dummy tag deployment,we got several recovery, 

and recovery rate was not so much different from that for 
conventional tags.
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Archival tags used for SKJ
Lotek (Canada) LAT2510 (2010-2011) and LAT2910 (2012-)
Tags were inserted in the peritoneal cavity, and skin stapler was 
used to close the incision. 
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LAT2910

LAT2510



Tag deployment
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［Season and area]
Jan.-Mar（Subtropical）
May-Jun（Temperate）

［Size at release］
35cm – 48cm

Summary results of archival tagging for SKJ
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(East China Sea)

(Kuroshio extension area)

(Subtropical area)



Movement of SKJ by archival tags
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Examples of horizontal movement based on 
archival tags

Feb
Mar
Apr
May
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Coastal area Offshore area 

Avoiding low 
temperature



Estimated migration route based on 
tagging

• Northward movement
form winter to autumn.

• Southward movement 
around late autumn.

• Several migration 
routes seem to exist.

• Detail of connection 
between tropical and 
subtropical areas is 
unclear.
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Jan-Mar

Mar-May

Jun-Nov

Tropical

Subtropical

Kuroshio Kuroshio Extension 

North Equatorial Current

Equatorial Counter 
Current 



Vertical behavior
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Depth

Internal temp.External temp.



Examples of vertical movement based on 
archival tagging

2/15 – 3/7

�

�

5/8 – 5/16

Release

Recapture
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Subtropical area
Deeper

Temperate area
Shallower
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●：Daily average swimming depth

Subtropical Off Shikoku 
and Tokai

Inside Kuroshio area

Kuroshio (warm 
current)

Oyashio (cold 
current)

Lethal temp: 18℃
( Barkley et al. 1977 )

 Swimming depth of skipjack was usually shallower 
than the depth of lethal temperature (18℃)

 When the fish moved to the north and 18℃ isotherm 
became shallower, swimming depth got shallower.

Change in the swimming depth during 
northward movement
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Future outlook for tropical tuna 
archival tagging by NRIFSF

• We will continue archival tagging for SKJ
(including tropical and Taiwan area).

• No plan for archival tagging of BET and YFT.
• More detailed analysis of the data.

31



Additional slides
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Summary of archival tagging
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Area released
Nansei Islands 
(southwestern

Japan)

Offshore central 
Honshu

Species for archival 
tagging BET and YFT BET

Location 24-29°N, 
123-130°E

32-36°N, 
142-148°E

Period Mar. 2000-
Oct. 2010

Jun. 2006-
Jul. 2010

Season of release All year (mainly spring 
to autumn)

Summer

Fishing method PL, troll, HL, etc. PL
Fork length at release 
(cm)

24-90 48-115



Jan-Feb Mar-Apr May-Jun

Jul-Aug Sep-Oct Nov-Dec
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Daily horizontal distribution by archival tags with topography
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BET comparison between DSL (deep scattering 
layer) and swimming depth
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• DSL（Kondo, 2007) and BET swimming depth were not 
observed simultaneously but in the same season and area.

• Agreement between DSL and BET swimming depth.
• Diurnal movement of BET may be for foraging.
• Disagreement of the two during midday is probably 

because of low temperature (⋍10℃) at DSL layer.



Daily horizontal distribution by archival tags (by fish size)
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Released 
area

Released 
area

N=26

N=2
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Dart tag

Archival tag

Catch by pole and line

Catch by troll
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