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Content

• Distribution of sedimentary basins around Japanese Islands.

• Distribution of methane hydrates around Japanese Islands.

• Characteristics of offshore sedimentary basins around 

Japanese Islands.

• Scale of sedimentary basins on the estimate of the 

hydrocarbon resource potential.

• Sedimentary basins in the East China Sea.

• Sedimentary basins with high potential of hydrocarbon 

resources originated from coal source rocks. 

• Unconventional oil and gases

• Summary
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Distribution 

of 

Sedimentary Basins 

around

Japanese Islands

Okuda（（（（１９８４１９８４１９８４１９８４））））

Distribution of 

Methane Hydrate 

around Japan

Subsiding Basins along the 

Trenches

・・・・Nankai Trough 
・・・・Southern part of Japan Trench
・・・・South of Hokkaido 

Eastern rim of Japan Sea

Okhotsk Sea

- Low Heat-flow

- Compression

- BSR →→→→ Natural Gas in deep
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Characteristics of Hydrocarbon Sedimentary  Basins

Oil & Gas○○Shelf basins from onshorePaleogene, NeogeneWestern Hokkaido

Gas○Shelf from onshore basin

/ warping-sinking

NeogeneKanto

HY 

Resources

HY/

potential

Vol-

cano

Basin 

Characteristics

Age of SedimentsArea

Oil & Gas○○Shelf basins from onshorePaleogene, NeogeneSouthern Hokkaido

Gas ？？？？？○Sinking/ Median/Rift basinPaleogene, NeogeneIzu-Ogasawara Arc

Oil & Gas○Shelf Rift BasinsPaleogene, NeogeneEast China Sea

Gas○Rift BasinNeogeneOkinawa Trough

Gas○○Shelf from onshore basin

/ warping-sinking basin

NeogeneRyukyu Islands

Gas○Warping-sinking basinNeogenePacific Ocean side of SW 

Honshu

GasWarping-sinking basinsPaleogene, NeogenePacific Ocean side of NE 

Honshu

Oil & Gas○Shelf basinsNeogeneJapan Sea side of SW Japan

Oil○○Shelf basin from onshoreNeogeneJapan Sea side of NE Honshu

oil○○Shelf basin / Pull apart 

sinking basin

Paleogene, NeogeneOkhotsk

Characteristics of two types 

of Sedimentary basins

Japan Sea Side

- Marginal Sea

- Back Arc Basin 

- Rifted Basin

- High Heat Flow

- high TOC Content

(=~2%)

- Type I Kerogen

Pacific Ocean Side

- Open Sea

- Fore Arc Basin

- Accretionary Prisms

- Low Heat Flow

- Low TOC Content

(=~0.5%)

- Type III Kerogen
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Petroleum Basin 

Analysis

Play Methods

Volumetric 

Methods

Play Analysis result of 

Recoverable resources

Play Methods Analyses
Total Hydrocarbon Resources

= 1.0~1.3 billion KL
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10101010 6666 ton  wtton wtton wtton wt 10101010 6666 kl  vo lkl  vo lkl  vo lkl  vo l Crude Oi l  (10Crude Oi l  (10Crude Oi l  (10Crude Oi l  (10 6666 ｋｌｋｌｋｌｋｌ)))) Gases (10Gases (10Gases (10Gases (10 9999 mmmm
3333 ))))

Ih ikar iIh ikar iIh ikar iIh ikar i～～～～RebunRebunRebunRebun 16161616 19191919 6666 13131313
SoyaSoyaSoyaSoya～～～～Abash ir iAbash ir iAbash ir iAbash ir i 28282828 33333333 11111111 22222222
HidakaHidakaHidakaHidaka 4444 5555 0000 5555
Sh imokitaSh imokitaSh imokitaSh imokita～～～～KujiKu j iKu j iKu j i 1111 1111 0000 1111
ＴＴＴＴokach iokach iokach iokach i～～～～Kush iroKush iroKush iroKush iro 2222 2222 0000 2222
Osh imaOsh imaOsh imaOsh ima～～～～Nish itsugaruNish itsugaruNish itsugaruNish itsugaru 0000 0000 0000 0000
AkitaAkitaAkitaAkita～～～～YamagataYamagataYamagataYamagata 28282828 32323232 10101010 22222222
Ni igataNi igataNi igataNi igata 27272727 33333333 11111111 22222222
NotoNotoNotoNoto～～～～OkiOkiOkiOki 1111 1111 0000 1111
OkiOkiOkiOki～～～～Tsush imaTsush imaTsush imaTsush ima 25252525 29292929 9999 20202020
FukueFukueFukueFukue 3333 4444 1111 3333
AmakusaAmakusaAmakusaAmakusa 0000 0000 0000 0000
MiyazakiMiyazakiMiyazakiMiyazaki 1111 2222 0000 2222
KitakamiKitakamiKitakamiKitakami 0000 0000 0000 0000
JobanJobanJobanJoban 15151515 17171717 0000 17171717
BosoBosoBosoBoso 1111 1111 0000 1111
TokaiTokaiTokaiTokai～～～～ShikokuSh ikokuSh ikokuSh ikoku 9999 11111111 0000 11111111
Nanse iNanse iNanse iNanse i　　　　 IslamdsIslamdsIslamdsIslamds 0000 0000 0000 0000
OkinawaOkinawaOkinawaOkinawa　　　　TroughTroughTroughTrough 37373737 44444444 14141414 30303030
East  Ch inaEast  Ch inaEast  Ch inaEast  Ch ina　　　　SeaSeaSeaSea 210210210210 247247247247 80808080 167167167167
IzuIzuIzuIzu ～～～～OgasawaraOgasawaraOgasawaraOgasawara 0000 0000 0000 0000
Yamato BankYamato BankYamato BankYamato Bank 0000 0000 0000 0000

TotalTotalTotalTotal 408408408408 481481481481 142142142142 339339339339

BasinsBasinsBasinsBasins

Ult imate  Recorable  reourcesUlt imate  Recorable  reourcesUlt imate  Recorable  reourcesUlt imate  Recorable  reources
(o i l  equ ivql lent)(o i l  equ ivql lent)(o i l  equ ivql lent)(o i l  equ ivql lent)

Ult imate  Recorable  reourcesUlt imate  Recorable  reourcesUlt imate  Recorable  reourcesUlt imate  Recorable  reources

０～２００ｍ in water depth



5-AM

6

０～２００ｍ in water depth

BasinsBasinsBasinsBasins

106ton wt106ton wt106ton wt106ton wt 106kl vo l106kl vo l106kl vo l106kl vo l Crude Oil Crude Oil Crude Oil Crude Oil (((( 106106106106 ｋｌｋｌｋｌｋｌ Gses (109m3)Gses (109m3)Gses (109m3)Gses (109m3)
Ih ikariIh ikariIh ikariIh ikari～～～～RebunRebunRebunRebun 16161616 19191919 6666 13131313
SoyaSoyaSoyaSoya～～～～AbashiriAbashiriAbashiriAbashiri 28282828 33333333 11111111 22222222
HidakaHidakaHidakaHidaka 4444 5555 0000 5555
ShimokitaShimokitaShimokitaShimokita～～～～KujiKu jiKu jiKu ji 1111 1111 0000 1111
ＴＴＴＴokachiokachiokachiokachi～～～～KushiroKushiroKushiroKushiro 2222 2222 0000 2222
OshimaOshimaOshimaOshima～～～～Nish itsugaruNish itsugaruNish itsugaruNish itsugaru 0000 0000 0000 0000
AkitaAkitaAkitaAkita～～～～YamagataYamagataYamagataYamagata 28282828 32323232 10101010 22222222
NiigataNiigataNiigataNiigata 27272727 33333333 11111111 22222222
NotoNotoNotoNoto～～～～OkiOkiOkiOki 1111 1111 0000 1111
OkiOkiOkiOki～～～～Tsush imaTsush imaTsush imaTsush ima 25252525 29292929 9999 20202020
FukueFukueFukueFukue 3333 4444 1111 3333
AmakusaAmakusaAmakusaAmakusa 0000 0000 0000 0000
MiyazakiMiyazakiMiyazakiMiyazaki 1111 2222 0000 2222
KitakamiKitakamiKitakamiKitakami 0000 0000 0000 0000
JobanJobanJobanJoban 15151515 17171717 0000 17171717
BosoBosoBosoBoso 1111 1111 0000 1111
TokaiTokaiTokaiTokai～～～～ShikokuSh ikokuSh ikokuSh ikoku 9999 11111111 0000 11111111
NanseiNanseiNanseiNansei　　　　IslamdsIslamdsIslamdsIslamds 0000 0000 0000 0000
OkinawaOkinawaOkinawaOkinawa　　　　TroughTroughTroughTrough 37373737 44444444 14141414 30303030
East ChinaEast ChinaEast ChinaEast China　　　　SeaSeaSeaSea 210210210210 247247247247 80808080 167167167167
IzuIzuIzuIzu～～～～OgasawaraOgasawaraOgasawaraOgasawara 0000 0000 0000 0000
Yamato BankYamato BankYamato BankYamato Bank 0000 0000 0000 0000

TotalTotalTotalTotal 408408408408 481481481481 142142142142 339339339339

Ultimate  Recorable reourcesUltimate  Recorable reourcesUltimate  Recorable reourcesUltimate  Recorable reources
(o il equ ivqllent)(o il equ ivqllent)(o il equ ivqllent)(o il equ ivqllent)

Ultimate Recorable reourcesUltimate Recorable reourcesUltimate Recorable reourcesUltimate Recorable reources

Sinking/ Median/Rift 
basin

Shelf Rift Basins

Rift Basin

Shelf from onshore basin

/ warping-sinking basin

Warping-sinking basin

Shelf from onshore basin

/ warping-sinking

Warping-sinking basins

Shelf basins

Shelf basin from onshore

Shelf basins from 

onshore
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onshore

Shelf basin / Pull apart 

sinking basin
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Characteristics

Paleogene, Neogene

Paleogene, Neogene

Neogene

Neogene

Neogene

Neogene

Paleogene, Neogene

Neogene

Neogene

Paleogene, Neogene

Paleogene, Neogene

Paleogene, Neogene

Age of Sediments

Izu-Ogasawara Arc

East China Sea

Okinawa Trough

Ryukyu Islands

Pacific Ocean side of 
SW Honshu

Kanto
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NE Honshu

Japan Sea side of SW 

Japan
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Honshu

Southern Hokkaido

Western Hokkaido

Okhotsk
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BasinsBasinsBasinsBasins

106ton wt106ton wt106ton wt106ton wt 106kl vol106kl vol106kl vol106kl vol Crude Oil (106kl)Crude Oil (106kl)Crude Oil (106kl)Crude Oil (106kl) Gases (109m3)Gases (109m3)Gases (109m3)Gases (109m3)

IhikariIhikariIhikariIhikari～～～～RebunRebunRebunRebun 2222 2222 1111 1111

SoyaSoyaSoyaSoya～～～～AbashiriAbashiriAbashiriAbashiri 6666 7777 2222 5555

HidakaHidakaHidakaHidaka 2222 2222 0000 2222

ShimokitaShimokitaShimokitaShimokita～～～～KujiKujiKujiKuji 1111 1111 0000 1111

ＴＴＴＴokachiokachiokachiokachi～～～～KushiroKushiroKushiroKushiro 1111 1111 0000 1111

OshimaOshimaOshimaOshima～～～～NishitsugaruNishitsugaruNishitsugaruNishitsugaru 0000 0000 0000 0000

AkitaAkitaAkitaAkita～～～～YamagataYamagataYamagataYamagata 1111 1111 0000 1111

NiigataNiigataNiigataNiigata 22222222 26262626 8888 18181818

NotoNotoNotoNoto～～～～OkiOkiOkiOki 7777 8888 3333 5555
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BosoBosoBosoBoso 0000 0000 0000 0000
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NanseiNanseiNanseiNansei　　　　IslamdsIslamdsIslamdsIslamds 0000 1111 0000 1111

OkinawaOkinawaOkinawaOkinawa　　　　TroughTroughTroughTrough 55555555 64646464 21212121 43434343

East ChinaEast ChinaEast ChinaEast China　　　　SeaSeaSeaSea 3333 4444 1111 3333

IzuIzuIzuIzu～～～～OgasawaraOgasawaraOgasawaraOgasawara 0000 0000 0000 0000

Yamato BankYamato BankYamato BankYamato Bank 0000 0000 0000 0000

TotalTotalTotalTotal 120120120120 139139139139 41414141 98989898

Ultimate Recorable reourcesUltimate Recorable reourcesUltimate Recorable reourcesUltimate Recorable reources
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BasinsBasinsBasinsBasins

106ton wt106ton wt106ton wt106ton wt 106kl vol106kl vol106kl vol106kl vol Crude Oil (106kl)Crude Oil (106kl)Crude Oil (106kl)Crude Oil (106kl) Gases (109m3)Gases (109m3)Gases (109m3)Gases (109m3)
IhikariIhikariIhikariIhikari～～～～RebunRebunRebunRebun 1111 1111 0000 1111

SoyaSoyaSoyaSoya～～～～AbashiriAbashiriAbashiriAbashiri 38383838 45454545 14141414 31313131
HidakaHidakaHidakaHidaka 4444 5555 0000 5555

ShimokitaShimokitaShimokitaShimokita～～～～KujiKujiKujiKuji 44444444 52525252 1111 51515151
ＴＴＴＴokachiokachiokachiokachi～～～～KushiroKushiroKushiroKushiro 1111 1111 0000 1111

OshimaOshimaOshimaOshima～～～～NishitsugaruNishitsugaruNishitsugaruNishitsugaru 0000 0000 0000 0000
AkitaAkitaAkitaAkita～～～～YamagataYamagataYamagataYamagata 0000 1111 1111 0000

NiigataNiigataNiigataNiigata 48484848 56565656 18181818 38383838
NotoNotoNotoNoto～～～～OkiOkiOkiOki 32323232 38383838 12121212 26262626

OkiOkiOkiOki～～～～TsushimaTsushimaTsushimaTsushima 7777 7777 2222 5555
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AmakusaAmakusaAmakusaAmakusa 0000 0000 0000 0000
MiyazakiMiyazakiMiyazakiMiyazaki 1111 1111 0000 1111

KitakamiKitakamiKitakamiKitakami 8888 10101010 0000 10101010
JobanJobanJobanJoban 6666 8888 0000 8888

BosoBosoBosoBoso 0000 0000 0000 0000

TokaiTokaiTokaiTokai～～～～ShikokuShikokuShikokuShikoku 11111111 13131313 0000 13131313
NanseiNanseiNanseiNansei　　　　IslamdsIslamdsIslamdsIslamds 4444 4444 0000 4444

OkinawaOkinawaOkinawaOkinawa　　　　TroughTroughTroughTrough 130130130130 153153153153 49494949 104104104104
East ChinaEast ChinaEast ChinaEast China　　　　SeaSeaSeaSea 1111 1111 0000 1111

IzuIzuIzuIzu～～～～OgasawaraOgasawaraOgasawaraOgasawara 3333 4444 0000 4444
Yamato BankYamato BankYamato BankYamato Bank 1111 2222 1111 1111

TotalTotalTotalTotal 341341341341 403403403403 98989898 305305305305

Ultimate Recorable reourcesUltimate Recorable reourcesUltimate Recorable reourcesUltimate Recorable reources
(oil equivqllent)(oil equivqllent)(oil equivqllent)(oil equivqllent)

Ultimate Recorable reourcesUltimate Recorable reourcesUltimate Recorable reourcesUltimate Recorable reources
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Paleogene, Neogene

Neogene

Neogene

Neogene

Neogene

Paleogene, Neogene

Neogene

Neogene

Paleogene, Neogene

Paleogene, Neogene

Paleogene, Neogene

Age of Sediments
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Estimated hydrocarbon Resources 

around Japanese Islands
Million KL

AreaAreaAreaArea

AreaAreaAreaArea OffshoreOffshoreOffshoreOffshore OnshoreOnshoreOnshoreOnshore TotalTotalTotalTotal

HokkaidoHokkaidoHokkaidoHokkaido 123 (12.0)123 (12.0)123 (12.0)123 (12.0)
[ 126 (10.2)][ 126 (10.2)][ 126 (10.2)][ 126 (10.2)]

208 (60.1)208 (60.1)208 (60.1)208 (60.1) 331 (24.2)331 (24.2)331 (24.2)331 (24.2)
[ 334 (21.2)][ 334 (21.2)][ 334 (21.2)][ 334 (21.2)]

Pacific OceanPacific OceanPacific OceanPacific Ocean
Side ofSide ofSide ofSide of

 NE Honshu NE Honshu NE Honshu NE Honshu

149 (14.6)149 (14.6)149 (14.6)149 (14.6)
[ 136 (11.1)][ 136 (11.1)][ 136 (11.1)][ 136 (11.1)]

128 (37.0)128 (37.0)128 (37.0)128 (37.0) 277 (20.2)277 (20.2)277 (20.2)277 (20.2)
[ 264 (16.8)][ 264 (16.8)][ 264 (16.8)][ 264 (16.8)]

Japan Sea sideJapan Sea sideJapan Sea sideJapan Sea side
of NE Honshuof NE Honshuof NE Honshuof NE Honshu

94 (9.2)94 (9.2)94 (9.2)94 (9.2)
[[[[　 　 　 　 83 83 83 83 ((((6666....8888)])])])]

5 (1.4)5 (1.4)5 (1.4)5 (1.4) 99 (7.2)99 (7.2)99 (7.2)99 (7.2)
[   88 (5.6)][   88 (5.6)][   88 (5.6)][   88 (5.6)]

Japan Sea sideJapan Sea sideJapan Sea sideJapan Sea side
of SW Honshuof SW Honshuof SW Honshuof SW Honshu

102 (10.0)102 (10.0)102 (10.0)102 (10.0)
[  120 (9.8)][  120 (9.8)][  120 (9.8)][  120 (9.8)]

3 (0.9)3 (0.9)3 (0.9)3 (0.9) 105 (7.7)105 (7.7)105 (7.7)105 (7.7)
[  123 (7.8)][  123 (7.8)][  123 (7.8)][  123 (7.8)]

Pacific OceanPacific OceanPacific OceanPacific Ocean

side of Honshuside of Honshuside of Honshuside of Honshu

29 (2.8)29 (2.8)29 (2.8)29 (2.8)

[   33 (2.7)][   33 (2.7)][   33 (2.7)][   33 (2.7)]

2 (0.6)2 (0.6)2 (0.6)2 (0.6) 31 (2.3)31 (2.3)31 (2.3)31 (2.3)

[   35 (2.2)][   35 (2.2)][   35 (2.2)][   35 (2.2)]
NW kyushuNW kyushuNW kyushuNW kyushu 5 (0.5)5 (0.5)5 (0.5)5 (0.5)

[    8 (0.6)][    8 (0.6)][    8 (0.6)][    8 (0.6)]

5 (.04)5 (.04)5 (.04)5 (.04)

[    8 (0.5)][    8 (0.5)][    8 (0.5)][    8 (0.5)]
Okinawa-Okinawa-Okinawa-Okinawa-

East China SeaEast China SeaEast China SeaEast China Sea
518 (50.6)518 (50.6)518 (50.6)518 (50.6)

[ 719 (58.5)][ 719 (58.5)][ 719 (58.5)][ 719 (58.5)]
518 (37.8)518 (37.8)518 (37.8)518 (37.8)

[ 719 (45.6)][ 719 (45.6)][ 719 (45.6)][ 719 (45.6)]

Izu-OgasawaraIzu-OgasawaraIzu-OgasawaraIzu-Ogasawara 4 (0.4)4 (0.4)4 (0.4)4 (0.4)
[    4 (0.3)][    4 (0.3)][    4 (0.3)][    4 (0.3)]

4 (0.3)4 (0.3)4 (0.3)4 (0.3)
[    4 (0.3)][    4 (0.3)][    4 (0.3)][    4 (0.3)]

1,024 (100)1,024 (100)1,024 (100)1,024 (100)

[ 1,229 (100)][ 1,229 (100)][ 1,229 (100)][ 1,229 (100)]

346 (100)346 (100)346 (100)346 (100) 1,370 (100)1,370 (100)1,370 (100)1,370 (100)

[ 1,575 (100)][ 1,575 (100)][ 1,575 (100)][ 1,575 (100)]

 Offshore No Offshore No Offshore No Offshore No：：：：15151515----1111,,,,15151515----2222,,,,16161616

ALL JapanALL JapanALL JapanALL Japan

ResourcesResourcesResourcesResources((((Ultimate Recorable reourcesUltimate Recorable reourcesUltimate Recorable reourcesUltimate Recorable reources））））

　　　　Million kl  Oil EQMillion kl  Oil EQMillion kl  Oil EQMillion kl  Oil EQ

 Offshore No Offshore No Offshore No Offshore No：：：：17171717

 Offshore No Offshore No Offshore No Offshore No：：：：3333----2222,,,,11111111,,,,12121212,,,,13131313
 Onshore Onshore Onshore Onshore：：：：AomoriAomoriAomoriAomori, , , , IwateIwateIwateIwate

 Offshore No Offshore No Offshore No Offshore No：：：：7777,,,,8888----1111,,,,8888----2222
 Onshore :Toyama, Shimane Onshore :Toyama, Shimane Onshore :Toyama, Shimane Onshore :Toyama, Shimane
 Offshore No Offshore No Offshore No Offshore No：：：：10101010,,,,14141414

 Onshore Onshore Onshore Onshore：：：：ShizuokaShizuokaShizuokaShizuoka
 Offshore No Offshore No Offshore No Offshore No：：：：8888----2222,,,,9999

 Offshore No Offshore No Offshore No Offshore No：：：：1111,,,,2222,,,,3333----1111,,,,4444
 Onshore Onshore Onshore Onshore：：：：HokkaidoHokkaidoHokkaidoHokkaido

 Offshore No Offshore No Offshore No Offshore No：：：：5555,,,,6666----1111,,,,6666----2222
 Onshore Onshore Onshore Onshore：：：：AkitaAkitaAkitaAkita, , , , YamagataYamagataYamagataYamagata,,,,

          Niigata          Niigata          Niigata          Niigata
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Expected geological structures  for hydrocarbon accumulation 

in the East China Sea
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Oil and Gases originated from coaly 

source rocks

Classification of natural gases in sedimentary basins 

and research issues

Coal Bed Methane
Variable  

occurrences

（（（（Natural Gases 
originated from Coal））））

Gases from Originated from Coal

？？？？Ultra-Deep Gas

Conventional Type

Geo-pressured Type （Mexico Bay）
Intermittent gas rift 

type

Mobara TypeHigh pressure type
Natural Gases dissolved 

in water type.

Biogenic Gases

Low permeability

Solid→Vapor
Methane Hydrate

Natural Gases dissolved 

in oil type.

Microbial Gases with subduction

Deep Gases（（（（Deep Natural Gases））））

Shale GasesLow permeability

Tight sand GasesLow permeabilityDeep reservoir 

Granite Reservoir，Volcanic ReservoirBasement rock reservoir

Structural Natural GasesThermogenic Gases

Research ItemOccurrencesReservoirOrigin
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Summary

• There are fore-arc, back-arc, median, and rift basins around Japanese 
Islands.

• Generally speaking, the sedimentary basins on the Pacific Ocean side are 
mainly expected bearing gas reservoirs including gas hydrate layers, and 
those on the Japan Sea sides are mainly expected bearing oil reservoirs. 

• To generate thermogenic oil and gases in the young strata of Neogene, 
high heat sources from present and/or past volcanoes are necessary. 

• Paleogene from Hokkaido to Kanto along the Pacific coast, which contains 
coal beds, have high potential to produce thermogenic oil and gases, if they 
have been under compression stress  fields. 

• There are giant rift basins beneath the continental shelf of the East China 
Sea and in the Okinawa trough.

• The rift basins beneath the continental shelf in the southern part of the  East 
China Sea have suffered from thermogenic alternations by tertiary 
volcanoes, and high potential to produce thermogenic hydrocarbons. 
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