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Sea turtles in Japan

3

Loggerhead turtle
(Caretta caretta)

Green turtle 
(Chelonia mydas)

Hawksbill turtle 
(Eretmochelys imbricata)



Loggerhead turtle (Caretta caretta)
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Largest nesting 
rookery

・Loggerhead turtles nest at 
relatively high latitudinal areas.

・Japan provides almost all 
nesting sites in the north Pacific.



Migration of loggerhead turtles
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(Bowen et al. 1995, Nichols et al. 2000, Hatase et al. 2002, Polovina et al. 2004)

Born in Japan Dispersal to eastern Pacific

Nest in natal 
regions Return & recruitment to 

Japanese foraging grounds



Migration of loggerhead turtles
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Smaller turtles 
are pelagic

Larger turtles 
are neritic

(Hatase et al. 2002, 2007)

Pacific Ocean

East China Sea



Green turtle (Chelonia mydas)
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Yaeyama
OgasawaraRyukyu

Amami

・Green turtles nest at tropical 
and subtropical areas.

・Japan provides limited number 
of nesting sites, but important 
foraging grounds.



Migration of green turtles
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Yaeyama
OgasawaraRyukyu

Amami

-Where do they go?

-Where do they come from?



Where foraging green turtles in Japan come 
from? – Implications from genetics
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Migration to foraging grounds (FGs)

Rookery 
A

FG 1 FG 2
Oceanic current

Rookery 
B
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Turtles in FGs may originate 
from multiple rookeries.

FGs are not always dominated 
by turtles originated in 
proximate rookeries.
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How to estimate using genetic information

A B C

Originated from A B C

FG

A B C

Originated from A C

Equally contributed from A, B, C

OR

Contributed from A and C
Mainly from C

Haplotypes of mtDNA can be used as markers of nesting rookeries.

Rookery
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Foraging grounds in Japan

Yaeyama

Nomaike

Ginoza

Muroto

Kanto

Sanriku

Hamabata et al. (2009)



Collecting samples
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Samples were collected from stranded turtles. 

Tissue samples were 
collected after dissection.Dead individuals

Live individuals Tagged and released

Tissue samples were secondarily 
collected during plastic tagging.
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-Other rookeries in the Pacific  and
Southeast Asia (Dethmers et al. 2006 etc.)

-Yaeyama (Nishizawa et al. 2011)

Yaeyama

Taiwan

Indian & SE Asia

Western Pacific

Eastern Pacific
Ogasawara

1) 25 rookeries
2) 6 regions

Prior Dirichlet distribution
1) Uninformative (uniform)
2) Informative (weighted by population size ×
inverse of distance)

Nest sites
Rookeries

Source populations

(Nishizawa et al. 2013: Marine Biology)



Contribution to Yaeyama FG
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Uninform. prior
Inform. prior

No convergence in 
many-to-many MSA 
with 25 populations

Many-to-one
Many-to-many

Bars: 95% CI 
(confidence interval)

Multiple origins

(Nishizawa et al. 2013: Marine Biology)



Contribution to Ginoza FG
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Multiple origins

Many-to-one
Many-to-many

Uninform. prior
Inform. prior

Bars: 95% CI

No convergence in 
many-to-many MSA 
with 25 populations

(Nishizawa et al. 2013: Marine Biology)



Contribution to Nomaike FG
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Mainly from Ogasawara

Many-to-one
Many-to-many Uninform. prior

Inform. prior
Bars: 95% CI

No convergence in 
many-to-many MSA 
with 25 populations

(Nishizawa et al. 2013: Marine Biology)



Contribution to Muroto FG
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Mainly from Ogasawara

Many-to-one
Many-to-many

Uninform. prior
Inform. prior

Bars: 95% CI

No convergence in 
many-to-many MSA 
with 25 populations

(Nishizawa et al. 2013: Marine Biology)



Contribution to Kanto FG
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Mainly from Ogasawara

Many-to-one
Many-to-many

Uninform. prior
Inform. prior

Bars: 95% CI

No convergence in 
many-to-many MSA 
with 25 populations

(Nishizawa et al. 2013: Marine Biology)



Contribution to Sanriku FG
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Mainly from Ogasawara

Many-to-one
Many-to-many

Uninform. prior
Inform. prior

Bars: 95% CI

No convergence in 
many-to-many MSA 
with 25 populations

(Nishizawa et al. 2014: Endangered Species Research)
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Comparisons among FGs

N Yaeyama Ginoza Nomaike Muroto Kanto
Yaeyama 142
Ginoza 20 0.347

Nomaike 38 < 0.00001 0.046
Muroto 60 < 0.00001 0.008 0.449
Kanto 47 < 0.00001 0.156 0.019 0.041

Sanriku 39 < 0.00001 0.005 0.091 0.239 0.055
Red values indicate significances after sequential Bonferroni corrections.

Significant correlation between 
geographic distance and 
genetic distance matrices
(Mantel test: r = 0.692, p < 0.01)

Comparison in haplotype frequency (p-values of exact tests)

Kanto

Muroto

Ginoza

Yaeyama

Nomaike

Sanriku

(Nishizawa et al. 2014: Endangered Species Research)



Revisit to Sanriku FG
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Small but significant contribution 
from the eastern Pacific?

Many-to-one
Many-to-many

Uninform. prior
Inform. prior

Bars: 95% CI

(Nishizawa et al. 2014: Endangered Species Research)



Black turtles in Japan?
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(Nishizawa et al. 2014: Endangered Species Research)

Black turtle (Chelonia mydas agassizii) 
-Subspecies of green turtles
-Nest in the eastern Pacific

Heart-shaped 
black carapace Gray plastron

Migration from the eastern Pacific to Japanese coastal area



Origins of Foraging Green Turtles in Japan
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Change in genetic composition 
from south to north

Mainly from Ogasawara

Mixture of multiple origins

Migration from eastern Pacific



Connections from Japan and tropical Pacific: 
Confirmation by tagging/telemetry

25



Connections from Japan and Tropical Pacific
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(Hayashi 2015: Fauna Ryukyuana)

A green turtle was bycatched, tagged, and 
released at Okinawa (SCL 80.5 cm) in 2008

Recaptured at Philippines in 2012

Coastal areas around the southern 
islands of Japan 

Foraging?

Reproducing?
Tropical Pacific rookeries

Hayashi (2015)



Connections from Japan and Tropical Pacific
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(Kolinski et al. 2014: Micronesica)

Turtles nesting at Micronesia
utilize the southern islands of 
Japan as foraging grounds

Satellite tracking of nesting 
green turtles at Micronesia

Kolinski et al. (2014)



Connections from rookeries in Japan and coastal 
areas of Japan: Confirmation by telemetry
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Post-nesting migration

(Hatase et al. 2006: Oecologia)

Hatase et al. (2006)

4 green turtles were 
tracked from  Ogasawara 
rookery

Turtles moved to the 
coastal area around 
mainland of Japan
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Post-nesting migration

(Oki et al. 2019: Chelonian Conserv Biol)

Oki et al. (2019)

5 green turtles were tracked 
from  Amami-Oshima rookery

3 turtles moved to the coastal 
area around mainland of Japan 

1 turtle moved to the southwest 
of the island



Future works and challenges
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Summary

Coastal areas around the southern islands (Ryukyu Islands) of Japan 
are utilized by green turtles originated not only from Japanese rookeries,
but also from tropical Pacific rookeries. 

Coastal areas around mainland of Japan are utilized by green turtles 
originated from Japanese rookeries. 

Implications by genetic analysis have generally been confirmed by
tagging/telemetry studies. 

Only one individual was tracked from Yaeyama rookery; therefore, 
more tracking studies will be needed.
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Potentials for Iridium tracking in Japan

Do most turtles go to Okinawajima, 
Ryukyu in Japan?

or 
Some of them go to the mainland?

Do turtles move southward?

Do turtles move to 
East China Sea?
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