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Submersible study around the Sofugan Tectonic Line, Izu-Bonin Arc

Toshiya FUJIWARA" Makoto YUASA'® Teruo WATANABE'® Kiyoaki NIIDA®®
Akira NISHIMURA"®  Izumi SAKAMOTO??  Osamu ISHIZUKA®
Makiko IMAMURA?®?  Kaoru TSUKUDA®

We conducted submersible surveys around the Sofugan Tectonic Line, I1zu-Bonin Arc, western Pacific, during the
"Yokosuka/Shinkab500" YK00-08 cruise. Hornblende dacite and diorite porphyrite rocks were sampled from the western wall of
Ohmachi Seamount in Dive #570. Upper mantle-derived and cumulate-derived serpentinites were widely exposed at the base of
western wall of the Ohmachi Seamount in Dig&¥and #575. Some samples are considerably fresh and containing primary pyrox-
enes and olivines. The small knolls located in the back-arc region in the northwest of the Sofugan Tectonic Line, the seafloor
appeared to be composed of pillow lavas, sheet lavas, and pyroclastic rocks, however thick manganese crust prevented visual obser-
vation. The slopes were almost constant through the dive tracks, therefore there was no evidence of lateral eruption. This suggests
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that these knolls are monogenetic volcanoes. Olivine basalts were sampled iBivand clinopyroxene basalts were sampled in

Dive #574. The eastern wall of Bunka Seamount of the Nishi-shichito Ridge was wholelly covered by thick manganese crust, which
protected sampling work, in Dives#. Two dives were devoted to western and eastern walls in a deep graben located in the south-
west of Tempo Seamount. These walls were covered with thick sediments and manganese crust, and we could not observe and sam-
ple the seafloor rocks which were considered to be the island-arc crust below the cliff of Sofugan Tectonic Line. Small gaps and fis-

sures which cut sediment were observed. These suggest recent tectonic activity.

Keywords : Izu-Bonin Arc, Sofugan Tectonic Line, Island Arc, Rift
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Fig. 2 Bathymetric map of the survey area. Circles show dive points of previous surveys. Stars show dive pointsGiF-E8c ¥ 1 cruise.
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Underway Survey Tracks
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Fig. 3 Survey ship tracks of R/V Yokosuka. Red lines indicate
the tracks during the Y80-08 Leg 1cruise.
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Fig. 4 Bathymetric map around the back-arc small knolls. Contour interval
is 100 m. Stars show dive points of the 9608 Leg 1cruise.
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Table 1 Tables of sampling rock descriptions.

Sample No.[] Sizel [J Weight[] SampleTypell Sample NameO [ 0000000 0O OO O Description:0 Mn-thick] Datel] TimeO | DepthO| O Positiond | O Positiond Sample Distribution[|Objectives
u] cm(] kg [m] 0o mmij O O mO| Lat.(1 NO Long.[] EO) m]
] 0 O a J Semi-consolidated rock derived from small scale landslide on the [ i ] O o|g ] O
#570R001D 21*19*11[ 2.5[ Sed.rockD mudstone(] steep slopel] 0 2000.9.3D 11:58D 3390D 29D 10?8701[ 140r] 41.9854[] ]
#570R002-1[] 28*20*19[] 12.00 ign.rock hid dacite tuff(] Pumiceous.O 2000.9.30 | 13:450 29990 | 2907 10.6112[] 1400] 42.5319[] ]
#570R002-2[] 14*12*7[] 1.17 ign.rock dacitic tuffl] Altered.O] 2000.9.300 | 13:4500 299907 29071 10.6112[] 140[] 42.53191(] 0
#570R002-3[] 12*9*6[] 0.60} ign.rockl] dacitic tuffl] Altered. Same as 2-2.00 2000.9.30 | 13:450 299901 290]10.6112[] 1400] 42.5319(]1 m]
] 0 O [m} oo O O oY O T.Watanabell
#570R002-4[] 24*18*15[] 8.5[] ign.rock hid dacite[] Slightly altered. O 2000.9.3D 13:45D ZQQQD 290] 10.6112[ 140r[] 42.53190) (Hokkaido Univ.)T
#570R002-5[] 31*14*11[] 5.5[] ign.rockJ cpx-hld dacite tufff] Pumiceous. Same as 2-1.0 2000.9.300 | 13:450 299907 2907 10.6112[] 140[] 42.5319[] 0
] 0 O 0 [0 Fresh rock. Phenocrystic plageoclase is conspicuous within fine] O O o|o O T.Watanabell
#570R003-1[] 15*9*70] 1.1 ign.rockd| hld-diorite porphyrite(] pl+hid lathCl 2000.9.30 | 14:160 29500 290] 10.6617[] 140[] 42.5336I] (Hokkaido Univ.)0
H H H H Y Fresh rock. Phenocrystic plageoclase is conspicuous within fine O o H Uy Y O
#570R003-2[] 15*10*6[] 1.0 ign.rockd| hld-diorite porphyriteE pl+hid lathCl 2000.9.30 | 14:160 29500 | 2901 10.6617(] 140C] 42.5336[] o
#570R003-3[] 19*8*7(] 1.60] ign.rockd| hld-diorite porphyrite[] Fresh rock. Heterogeneity is found in mafic mineral dispersion.[] 2000.9.30 | 14:160 29500 2901 10.6617(] 140C] 42.5336[] ]
] 0 O [m} oo O O O o|o O T.Watanabell
#570R004D 25*14*13[] 7.5[ ign.rock[] cpx-hld dacite[] Plageoclase phenpocrysts have stained reddish mantle part.C] 2000.9.3D 14:28D 288901 | 290] 10.6747[ 1400} 42.5805(] (Hokkaido Univ.)
#570R005-1[] 17*13*10[] 2.90] ign.rockJ hid dacite[] Fresh rock.OJ 2000.9.300 | 14:480] 28180 | 2900 10.6776[] 140[] 42.6249([)
#570R005-2[] 33*25*12[] 10.70 ign.rockl] hld dacitel] Boundary of plageoclase phenocryst is indistinct. Fresh rock.[] 2000.9.30 | 14:4801 28180]| 2901 10.6776L] 140[] 42.6249(]]
#570R006-1[] 15*10*7[] 1.3( ign.rock] hid dacitel] Slightly altered. Plagioclase phenocrysts show pale brown color.[] 2000.9.30 | 15:130 27420| 290] 10.7064L] 140L] 42.6586[]
#570R006-2[] 13*10*4[] 1.1 ign.rockl hid dacite[] Slightly altered. Plagioclase phenocrysts show pale brown color.0J 2000.9.30 | 15:130 27420\ 2900 10.7064[] 1400] 42.6586[]
#570R006-3[] 14*12*6[] 1.2[] ign.rockJ hld dacite(altered)] Slightly altered. Plagioclase phenocrysts show pale brown color.(] 2000.9.301 | 15:130 27420| 290 10.7064[ 140[] 42.6586[]]
] 0 O 0 [ light brownish colored pumiceous tuff layer ,6 mm thick atached [ ] O o|o O
#570R007D 27*14*8[ 2.90 sed.rockJ| pumice breccia/tuff.ss(] on tuffaceous ss [ 2000.9.30 15:41D 25220| 290 10.7851[ 1400} 42.80170)
#570R008-1[] 30*12*8[] 2.6[] sed.rock| tuff. foram sandstonel] O 2000.9.300 | 15:5601 24760 2900 10.7801[] 140[] 42.8157[]
#570R008-2 | 18*12*8 1.7 sed.rock | tuff. foram sandstone | O 2000.9.3 15:56 2476 | 290]10.7801 | 140(] 42.8157(]
sum 65.8 u
Dive#571_Ohmachi Seamount[]
2000.9.4_K.Niida
Sample No.O Size [JWeight[J SampleType O Sample NameO O 000000000000 Description:O Mn-thick[l  Datel Time[ | Depth| O Positiond | O PositionJ Sample Distribution | Objectives
] cmij kglJ O 0o mmiJ 0 ] mO| Lat.[0 NOJ Long.[J EO)
] f i} [m} [ More than 75% fresh. Medium to coarse-grain size. Mostly [ m 0 ] aojo ]
6K#571R001-101 40+23*161  12.9 Putramafic rock™| olivine clinopyroxenite'{ composed of cumulus clinopyroxene (cpx), 2-5 mm in size, and 0 D 2000.9.40 | 13:030 | 34820| 2001 4.41270 | 1400] 43,3178
o ) ] [ intercumulus olivine. Cumulus olivine, 2-8 mm, forms a igneous 00 o o [} o o
O i 0 [} ) flow layering.O) [} O ojo O
6K#571R001-2[] 22*16*11[0 3.3 [Hultramafic rock serpentinite(]] Highly altered. Primarily, olivine clinopyroxenite or wehrlite?(] 2000.9.400 | 13:030 34820]| 290]4.41270 | 140(] 43.3177[J
O g ] m} serpentinitinized(]] 50% fresh? Primarily composed of olivine with a small amount of [ [m) O ao|o O
6K#571R001-3[] 17*10*101 2.0 [ultramafic rockd peridotitel] pyroxenes. Secondary tremolitic amphibole-bearing.0 2000.9.400| 13:030 34820 2900 4.41270 | 1400] 43.3177[]
Y r r H serpentinitinized(]] Highly altered. Wehrlite cumulate, composed of 65 modal % O H Y ] O
6K#571R001-4(]1 13*9*3[1 0.3 [Jultramafic rockd peridotite(] cumulus olivine and 35% intercumulus cpx.Cl 2000.9.400| 13:030 348200 2900 4.41270 | 1400} 43.3177[p
6K#571R001-5(1 9*5*3.6[0 0.3 [Jultramafic rock serpentinite]] Highly altered. Secondary tremolitic amphibole-bearing.[] 2000.9.400| 13:030 348200 2900 4.41270 | 1400 43.3177[0
6K#571R001-6(]1 8*5*1[] 0.2[ultramafic rock serpentinite[]] Highly altered. Primarily, olivine clinopyroxenite.] 2000.9.400| 13:030 34820 | 2900 4.41270 | 1400 43.3177[1
O i 0 [} serpentinitinized(]] 75% fresh wall peridotite, crosscut by 1 cm-thick-clinopyroxenite O 0 ] go|o O
6K#571R002-1 ]30 *16 *18 h 12.7 ]ultramafic rockD peridotite with cpx vein(] vein. Secondary tremolitic amphibole-bearing. ] 2000.9.400| 13:240 347801 2900 4.41190 | 1400} 43.3235[)
6K#571R002-2(] 15*12*11( 1.6 [ultramafic rockO serpentinite(]] Highly altered.C] 0 2000.9.400| 13:240 347801 2900 4.41190 | 1400} 43.3235[)
O i 0 [m} serpentinitinized([]] 80% serpentinized? The wall peridotite is irregularly crosscut by 00 [} O go|o O
6K#571R003-1 i 24*21*15[0 9.4 [[ultramafic rockD peridotiter] clinopyroxenite dyke, 1 to 2.5 cm thick.[] 2000.9.400| 13:320) 34620]1| 2901 4.40780] | 1400 43.3371[]
6K#571R003-2[] 21*16*10(] 3.6 [Jultramafic rock[] serpentinite(]] Highly altered wehrlite (?) showing a mesh texture.[] 2000.9.401| 13:320] 34620]1| 2901 4.40780] | 140(] 43.3371[]
O g ] [m} I Highly altered wehrlite, composed of cumulus olivine, O 0 O ao|o O
6K#571R003-3, i 12*8*5[] 0.6[ultramafic rockD serpentinite(] clinopyroxene, and spinel.C] 2000.9.400| 13:320 34620 2901 4.40780J | 140[] 43.3371[]
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U p U q serpentinitinized] | 80% serpentinized wehrlite, composed of cumulus olivine, (1 U U 0 b od

6K#571R004-1E 30*16*11, b 5.0 o ultramafic rock(] peridotite ] clinopyroxene, and spinel.C] 2000.9.400 | 13:420| 34520 290]] 4.41480 | 140[]] 43.3535[]

5] ] g 0 serpentinitinizedr] | 75% serpentinized wehrlite, showing a coarse-grained cumulate O H R L‘D ; | . H I E

6K#571R004-20] 20*18*13[] 4.9 ultramafic rock] peridotiteT texture. Cumulus olivine, 2-12 mm in size, and spinel <2 mm, O 2000.9.4 0 3452 ég 4.&48 1407 43.3535

8] ] 0 0 | with intercumulus clinopyroxene.[] 0 0 0 0

6k#571R004-30]  17+12*91 1.4 0| ultramafic rock(] serpentinite] | 100% serpentinized? Secondary tremolitic amphibole-bearing. O 2000.9.45 | 13:425 | 3452V | 201 4.4148" | 140! 43.3535"]

] i) 0 0 O Pinkish clay mineral after pyroxenes.[J 0 0 0| o 0

6K#571R004-4 16*11*4 0.8 ultramafic rock serpentinite 100% serpentinized? Mn-rich (?) clay minerals after pyroxenes. 2000.9.400| 13:42 3452 | 29[]] 4.4148 |140[]] 43.3535

(]

Dive#571_Ohmachi Seamount(] =

2000.9.4_K.Niida
uSample No.O Sizel [JWeight[] SampleType [] Sample NameO O 00000000 OODO O Description:C Mn-thick(] Datel] Timel | Depth(l| O Positiond |0 Position[] Sample Distribution(]Objectives(]
0 cmt] kgl [ni oo mm{] O 0 m0| Lat.J NO Long.[J] EO 0 O

0 [i 0 i serpentinitinized O i o &] ol 5] 5] 5]
6K#571R005-10) 19*12*7(] 1.8 [ ultramafic rock peridotite] 90% serpentinized. Very coarse-grained olivine and cpx cumulate.[] [ 2000.9.40| 14:010 | 343700) 2910 A.EBSQH 14010) 43.36810] o o
6K#571R005-2[] 11*9*10[] 1.0 O ultramafic rockl] olivine clinopyroxenitel] Highly altered.] 2000.9.400 | 14:0100 34370| 29 [J 4.435901(140(] 43.36810] m) O

B serpentinitinized[]] 90% serpentinized olivine cumulate. In association with olivine [J O ] 0 O 0

bik#s71R005-30) 28+23+13H 5.7 H ultramafic rock(] peridotitel] clinopyroxenite with large cpx > 1 cm.0 2000.9.40 | 14910 | 3437H] 29 |1 4.43500| 1400} 43.36810) 0 -

O B 0 B serpentinitinized(]] 80% serpentinized wehrlite, composed of cumulus olivine and O O O ol g [} O 0
6K#571R006-1[] 25*15*7(] 2.0 [J ultramafic rock[ peridotitel]] intercumulus clinopyroxene, with a small amount of spinel.C] 2000.9.4D 14:2700 33540]| 29 (1 4.387901{140L] 43.4585L] o 0
6K#571R006-2[] 17*14*13[] 2.5 [Jvolcaniclastic rock] pumiceous tuffl]l pinkish light grey and soft clay stonel] 2000.9.400 | 14:270 3354[0]| 29 1 4.3879(1| 140(] 43.4585[] M.Yuasa (GSJ)U| fossil aged
6K#571R006-3[) 15*15*8([] 1.1 [ volcaniclastic rock] tuffll] pinkish light grey clay stonelJ 2000.9.40 | 14:270 | 33540 29 [J 4.387901| 140L[] 43.4585[] M.Yuasa (GSJ)O| fossil agel]
6K#571R006-4[] 13*9*5[] 0.5 0 ultramafic rock[] serpentinite(]] Highly altered.O 2000.9.40 | 14:270 33540| 29 [0 4.387901|140[] 43.4585L] O [}
6K#571R007-1[] 14*10*9(] 1.0 OJ ultramafic rock(] clinopyroxenitel]l Highly altered. Coarse-grained cumulus cpx, more than 90 modal %.[] 2000.9.400 | 14:530 32940]| 29 (1 4.346801|140[] 43.5986L] O O

] B 0 B serpentinitinized(]] (I O O ola 0 ] 0
6K#571R007-2) 10*10*7[] 0.7 ultramafic rock] peridotiter] 100% serpentinized (?). Secondary tremolitic amphibole-bearing.OJ 2000.9.4(y | 14:530 | 3294 29 [[1 4.3468 ;| 140[) 43.5986[] o o

0 ] 0 i serpentinitinized(]] O 0 0 O 0| O O O O
6K#571R007-3[] 19*10*9(] 1.4 O ultramafic rockl] peridotitet] 95% serpentinized. Crosscut by amphibole vein.[] 2000.9.400 | 14:530 3294D 29 [J 4.346801|140L) 43.59860] o o
6K#571R008-1[] 31*25*23[] 16.0 [ meta.rockl] hornblende amphibolitel]] Highly fresh. Strong schistsity.[] 2000.9.400 | 15:200 32190| 29 (1 4.341401]1400] 43.7021[] M.Yuasa (GSJ)U datingd
6K#571R008-2[] 23*15*11[] 4.4 0 meta.rockl]] hornblende amphibolite(] Highly fresh. O 2000.9.40 | 15:200 32190| 29 [J 4.341401]140[) 43.7021 M.Yuasa (GSJ)O dating[J
6K#571R008-3[] 16*11*7[] 1.10 meta.rock(] actinolitic ho. amphibolite(] Highly fresh. O 2000.9.400 | 15:2000 321901| 29 [J 4.341401|1400] 43.7021C] 0 [}
6K#571R008-4[] 11*11*6[] 0.9 0 meta.rockl] actinolitic ho. amphibolite[] Slightly altered.] 2000.9.4[1 | 15:2000 321901| 29 [ 4.3414[1|140(] 43.70210] 0 O
6K#571R00901 | 30*24*18(] 7.0 O sedimentary rock[] tuffaceous clay stonel]l Pinkish light grey, soft sediments.[] 2000.9.400 | 15:390 30930| 29 ] 4.3255(1|140(] 43.7941] M.Yuasa (GSJ)U| fossil aged
6K#571R010-1[) 25*20*14(] 5.3 O volcaniclastic rock] pumiceous tuffl) Pinkish light grey matrix with pumiceous clay.[] 2000.9.40 | 15:560 | 30790 29 [0 4.272801|140([] 43.8175[] M.Yuasa (GSJ)O| fossil agel]
6K#571R010-2[] 16*14*13[] 2.1 00 sedimentary rock[] tuffaceous silt stonel]l Pinkish light grey, soft sediments.CJ 2000.9.400 | 15:560 30790| 29 [0 4.272801{140[] 43.8175[] M.Yuasa (GSJ)U| fossil agel]
6K#571R010-3 | 20*15*12 1.7 | sedimentary rock tuffaceous silt stone(] Pinkish light grey, medium-grain size 2000.9.400 | 15:56 3079 |29 [14.2728 |140[] 43.8175 M.Yuasa (GSJ)[I| fossil age]
sum 115.2 o 0 0 o
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Dive#572_Bunka Seamount[]

2000.9.5_M.Yuasa

0
JSample No.O Sizel [JWeight] SampleTypel] Sample NameOO O 0O | 0000000 OO Description:[ Mn-thick][] Datel] TimeO | Depth[] O Position | O Position] Sample Distribution | Objectives
(m] cml] kg(] O oo mm{J] (m] (m] mC] Lat.[l NO Long.1 EOI
] a [ Manganesel] oo n ] ] oo 0
6K#572R00100 | 29*13*10(] 1.27 oxidel Manganese crust] | Thickness of manganese crust is 21 mm.[J 2000.9.500 13:51D 3086D 270 481?_'7798[ 139r0] 3.275D
6K#572R0020] | 20*18*13[] 3.0 [J Igneous rockl] Scorial] | Rounded boulderwith manganese coating.[] 2000.9.500 13:5500 30800] 2701|48.7726[] 139[] 3.2758[]
6K#572R003-1[] 17*15*11(] 1.8 [J igneous rockI] Scoriall | Rounded boulder with thin manganese crust (13mm).[J 2000.9.500 14:4600 30210 2701)48.9227[] 139[] 3.0022(]
6K#572R003-2[]16*10*8.5(] 0.7 [Jl Igneous rockl] Scoriald] | Extremely porous. 2000.9.50 14:460 30210 270|48.92270] 139] 3.0022(]
6K#572R003-3[] 11*11*8[] 0.6 [J Igneous rock] Scorial | Chilled facies is found on one side. Thin manganese coating.0 2000.9.50 14:460 30210 2701|48.92270] 139[] 3.0022(]
6K#572R003-4[]18*14*10.5[] 1.4 [ Igneous rockI] Dacite[] | Porous. Thin manganese coating.[] 2000.9.501 14:4600 30210 2701)48.9227[] 139[] 3.0022[]
6K#572R003-5[] 17*13*10(] 1.5 [J igneous rockI] Scorial] | Mantled by thin manganese crust (9 mm)[] 2000.9.500 14:4600 30210 2701)48.9227(] 139[] 3.0022(]
6K#572R004-1[]16*10.5*11[] 1.3 [J Igneous rock(] Scorial] | Thin Manganese coating.[] 2000.9.50 15:530 27460 2701/48.98200 | 139[] 2.2478[]
6K#572R004-2[] 21*16*9[ 2.0 [ Igneous rockl] Pumiced | Thin Manganese coating.(] 2000.9.50 15:530 27460 2701/48.98200 | 13900 2.2478[]
0 [ [J Manganesel] oo B] O oo 0
6K#572R004-3[ 9*10*5[ 0.4 1 oxidel] Manganese nodule[] | Hamburger type. Crust thickness: 20 mm.[] 2000.9.50 15:530 2746D 27D 48.9820 | 139[] 22478[
6K#572R004-4(] 10*8*8l(] 0.4 [ Igneous rockl] Scoriall | Thin Manganese coating.[] 2000.9.50 15:530 27460 27048.98200 | 13900 2.2478[]
6K#572R004-5[) 14*13*12([] 1.1 [J Igneous rock(] Pumiced | Thin Manganese coating.(] 2000.9.50 15:530 27460 2701/48.98200 | 13900 2.2478[]
6K#572R004-6[] 13*11*12[] 0.9 [J Igneous rockI] Pumicel] | Thin Manganese coating.[] 2000.9.500 15:530 27460 2701)48.98200 | 139[] 2.2478[]
0 { I Manganesel] oo ] ] oo O
6K#572R004-7[] 13*9*5.5) 0.7 oxidel Manganese nodule; | Elongating Hamburger type. Crust thickness: 30 mm.0) 2000.9.50 15:530 | 27460] 2701148.98201 | 1390 2.2478
6K#572R005-1[] 25*22*18[] 5.5 [Jl Igneous rockI] Scoriad | Partly mantled by thin manganese crust (6 mm).0 2000.9.50 16:060 270500 270/49.0159[] 13900 2.2129[]
[B] il [ Manganesel(] [HR ] ] [a] 0o ]
6K#572R005-2[]  13*9*8([] 0.9 [ oxidel] Manganese nodule[] | Core: a small fragment of cps andesite, crust thickness: 32 mm.Ol 2000.9.50 16:060 2705D 27D 49.01590) 139 2.2129[]
a a I Manganesel] ] ] ] oo u]
6K#572R005-3 9*8*7.5 0.6 oxide Manganese nodule Crust thickness: 35 mm. 2000.9.5 16:06 2705 27D 49.0159 | 1390 2.2129
sum 24.0
Dive#573_[J
2000.9.60 T.Fujiwara
0 0 0 0 0 0 a a0 ] a ]
Sample No. Size[ [J Weight[] SampleType Sample Name[ 0 O Description: Mn-thick[]  Date Time Depth(] O Positiond] | [ Position] | Sample Distribution | Objectives
cm kg m) mm(] m | Lat.] N Long.[1 E
6K#573R0010 p 0 0 oo ) 2000.9.60 [m} O o [m} oo
0 i [§ H cpx-ol basalt O | O 5] 5] u] 0o 5] po
6K#573R002-1, i 14*14*8(1 1.0 [J igneous rock[ with dacitic tuffl mantled by manganese oxide crust[] 150 2000.9.60 12:5800| 31240 28(] 9.91920]| 139(] 49.1169(
6K#573R002-2(] 17*10*11[) 1.4 [ igneous rock[] scoriall | rounded boulder(] 00| 2000.9.60 12:5800 31240 280} 9.91920| 139(] 49.1169(]
B6K#573R0030 23*16*100] 3.3 [} igneous rock(] cpx-ol basaltd | mantled by manganese oxide crustl] 80| 2000.9.600 13:470| 29250 28[] 10.1255[ 139[] 49.1963(]
B6K#573R004-1[] 23*23*16[] 3.2 [] igneous rock] scoriall | angular block with original lava surfacel] film<10| 2000.9.600 14:1400| 28110 28[] 10.2587[ 139[] 49.1951[]
B6K#573R004-2[]]  16*13*9[]) 1.2 [J igneous rockl] scoriall | angural block with fine sediment in porel] film<0.500| 2000.9.60J 14:1401| 2811[] 28[] 10.2587(J 139[] 49.1951[]
6K#573R004-3[]  19*10*8[]1 1.2 sed. rock[] siltstoneld | mantled by manganese crustl] 150| 2000.9.600 14:140 28110 280} 10.2587(1 139[] 49.1951(
B6K#573R004-4[] 22*17*15[] 2.3 [J igneous rock(] scoriall | angular block with original lava surfacell 00| 2000.9.600 14:140| 28110 28[] 10.2587( 139[] 49.1951[]
u] p 0 0 hydrothermal O | O 0 0 [m} O o [m}
B6K#573R005[] 17*15*10() 2.0 [ sed. rock] manganese oxide [J | mantled by hydrogenous manganese oxidel] 25[1| 2000.9.601 14:4101| 2718[] 28[] 10.3588IJ 139[] 49.2006(]
a p O O and clayll | O 0 [m} [m} O o [m}
B6K#573R006[] 14*11*8(]) 0.9 [ sed. rockl] dacitic tuffl] | altered, and mantled by manganese crust[] 90| 2000.9.600 15:26001| 25590 28[] 10.4980]| 139[] 49.2306(]
] p 0 0 hydrothermal O | O 0 0 m} O o [m}
a p 0 0 manganese oxide [] | mantled by hydrogenous manganese oxide 20 2000.9.6 16:05 2392 | 28[]10.6225| 139[] 49.3454
B6K#573R007 20*19*14 3.2 sed. rock and clay
sum 19.7 D
(m]
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Dive#574_ Izu-Ogasawara Arc Small Knolls 0O

2000.9.130 T.Fujiwara

Il nl Il [ Il 0o Il ]
Sample No. Sizell [ Weight[] [m] Sample Name[l [ [] Description: Mn-thickll Date Time Depth[] 0 Position] | [J Position[] Sample Distribution | Objectives
cm kg | SampleType i mm(J m | Lat[JN Long.] E

6K#574R001-1[]  13*10*8[ 0.50 igneous(] pumicel] O 5[] 2000.9.130( 12:090 | 30970 | 280) 34.1578[]1139(] 21.57920] mo
6K#574R001-2(]12*10.5*9.5[ 0.4 O igneous(] pumicel] O 10 2000.9.130] 12:090 | 30970 | 280 34.1578([[11390} 21.57920] mo
O 0 0 0 manganese oxide [ [ O ] [} o] o ]
6K#574R002-1[1 29*20*13(]] 3.6 [ sediment(] and clay O 100} 2000.9.130| 12:4800 | 29990J 28[ 34.1029[)1139([] 21.7421[]
6K#574R002-2(]111*11*11.2[]) 0.7 [ igneous(] pumicel] O 10] 2000.9.1300| 12:480) | 299901 | 28[] 34.1029([1139(} 21.74210]
6K#574R0030 29*19*17( 5.8 [ igneous(] basalt[] vesiculated, including plagioclase 3 mm in sizeld 150 2000.9.1300 13:4900 | 28870 | 28[] 34.0574[[1139[} 21.8836L]
6K#574R004-1[]122*18*13.5[] 3.5 igneous(] scorial] O 500 2000.9.130| 14:140 | 27690 | 28[] 34.0639([[1139[} 22.03650]
6K#574R004-2[]] 24*19*140] 3.0 igneoust(] scorial] O 500 2000.9.1300| 14:140 | 27690 | 28[] 34.0639[]1139[] 22.03650]
6K#574R0050] | 26*17*12.5[] 3.2 0] sediment(] tuff?0) O 150] 2000.9.130]| 14:190) | 27480 | 28[] 34.0899(]1139[} 22.0521[]
6K#574R00601 | 20.5*16*12[] 160 sediment(] calcareous mud(] O 50 2000.9.130| 14:270 | 27160 | 280 34.1116[[1139L} 22.07330]
6K#574R00700 49*44*12[0  13.7 0 sediment(] calcareous mud() O 140 2000.9.1300| 14:470 | 26770| 280 O 1390 0
O I 0 0 hydrothermal [ O O O [} o] o [}
6K#574R00800 | 22*21*17(1 5.20 sediment(] manganese oxide [ [ o 200} 2000.9.130| 15:030 | 26310 | 280 34.1866[1139[} 22.1199[]
] i O 0 and clayl] O O O [m} o] o [m]
O ] O 0 hydrothermal [ O O O [} o] o [}
6K#574R00900 | 13*14.5*111] 2.00] sediment(] manganese oxide [J O 20 | 2000.9.1300| 15:5200 | 26010 | 28[] 34.2213[]1139[] 22.1666]
O p 0 0 and clayl] O O [m} O] o 0
6K#574C001 O sediment mud | brown-colored 0 2000.9.13 11:25 3171 28[] 34.1578 | 139[] 21.291
sum 43.2

Dive#575_ Ohmachi SMt. []

2000.9.150 A.Nishimura
0 [ (] [ [ N 0n il 0
Sample No. Size[ [ Weight[] SampleType Sample Name[ [ [] Description: Mn-thickl  Date Time DepthO| O Positiond | O Position] | Sample Distribution | Objectives

cm kg 0 mm(] m |Lat.J N Long.[0 E

6K#575R001-101 18*13*12[[ 25100 sed. rock[] limestonel] white coarse-grained limestone [ I 2000.9.1500] 12:1101| 3459|290 6.3495[] | 140L[| 42.7783[] o|g
6K#575R001-2(]1 7*5*4(] 0.1 [ sed. rockl] limestone [} white micritic limestone O 0 2000.9.1500| 12:1100| 34590]|29[] 6.34950] | 140[] 42.7783[] oo
6K#575R002-10]1 18*15*9[[ 2.5 (] ultramaficr] serpentinel] dark greenl] 0] 2000.9.1500] 12:29071| 3418[]|29[] 6.3416[] | 140[] 42.8588[] 0
B6K#575R002-2[]] 30*25*17[1 11.6 [] ultramaficl]| serpentinel] dark greenl] 0] 2000.9.1500| 12:290(1| 341801290 6.3416[] | 140L| 42.8588[] ]
6K#575R002-3[] 15*10*9(] 1.2 0 ultramafic O serpentinel] dark greenl] | 2000.9.1500 12:2900| 34180|29[] 6.34160 | 140[] 42.8588[] O
0 ] [ 0 oo (u] 0 0 0|0 0 T.Watanabel
6K#575R0030 | 18*13*10[] 2510 sed. rock[] dacite?[ a part of conglomerate, with medium-grained sand matrix[] o 2000.9.1500] 13:0900| 320801|290] 6.37690 | 140C] 43.0618L[} (Hokkaido Univ.)0
6K#575R00401 15*12*7[1 0.6 [ sed. rock[] mud(] olive gray, semi-consolidated[] 0 2000.9.1500| 13:5100| 3131|290} 6.4080] | 140[] 43.1662[] O
6K#575R0050] |14.5*%9.5*9[[ 0.5 [] sed. rock[] mud(] olive gray, semi-consolidated(] ] 2000.9.1500| 14:12[01| 30770(290 6.43470 | 140[] 43.2127[} m)
6K#575R006-1[] 15*11*9[] 1.3 0] sed. rock(] volcanic breccial] volcanic rock gravels (max. 5cm), with pale greenish gray matrix(J 50| 2000.9.1500] 14:4600| 2832[1|29[] 6.5422[] | 140[] 43.4683[] O
6K#575R006-2[] 15*13*7(] 1.4 [] sed. rockl] volcanic breccial] volcanic rock gravels (max. 5cm), with pale greenish gray matrix[] 50| 2000.9.1500| 14:4601| 28320J|29[] 6.5422[] | 140[] 43.4683[] O
N P g Ho O - - o[- - T.Watanabel]
6K#575R006-3[] 28*22*12[] 521 sed. rock(] volcanic breccial] volcanic rock gravels (max. 5cm), with pale greenish gray mat%xD o 2000.9.1500] 14:4600| 28320|29[] 6.5422[] | 140[] 43.4683[] (Hokkaido Univ.)
& B f] Sms T = g Ep= £
6K#575R006-4[] 15*15*10(] 3.5[] sed. rock[] volcanic breccial] volcanic rock gravels (max. 5cm), with pale greenish gray matrix(] 5 2000.9.150 14:46D ZSSZD 290 6.5422D 140D 43.4683L[]
6K#575R007-1[] 20*16*16[] 5.1 (] volc. rock dacite?[] olive gray[l 2000.9.150] 15:270| 26320|290 6.60501 | 140C] 43.8357[]
6K#575R007-2[] 25*25*15[1 10.0 [] volc. rockL] dacite?[] olive gray O 2000.9.1500] 15:270| 26320|290 6.6050 | 140C] 43.8357[]
6K#575R008-1[] 40*31*20[1 21.3 [] sed. rock(] mudstone(] dark olive gray, massivel 2000.9.1500] 16:0700| 24620|290] 6.61730 | 140C] 43.9418T]
6K#575R008-2[] 30*20*25[1 13.6 [] sed. rock(] mudstonel] darak olive gray, thinly bedded( 2000.9.1500] 16:0700| 24620|29[] 6.6173 | 140C] 43.9418[]
6K#575R008-3 | 25*20*20 5.9 [] sed. rock mudstone | dark olive gray, thinly bedde O 2000.9.15 16:07 2462 (290 6.6173 1400] 43.9418
sum ss.g U
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Dive#576_ Eastern slope of Tempou depression]

2000.9.190] T.Watanabe

Il il I I I 1 Il Iml
Sample No. Sizel [J Weight(] SampleType Sample Namel [ [} Description: Mn-thick{] Date Time Depthl]| O PositionO | [J Position] | Sample Distribution |Objectives
cm kg O mmiJ m | LatlJN Long.J E

8] O 0 O tuff with [J yellowich,suggesting bentonite, altered tuffaceous sediment 0 m 0 0 o(o 0 m} O
6K#576R001-1 745%4(] 0.1 0] sediment] manganese crustt] coated by manganese crust (I 20[1 2000.9.1900| 13:120 46580 | 2601 52.1072[ 139[] 25.7847[] 0 O
u] 0 O [0 manganese crust including yellowish brown calcareous sediment, [] i [} [} ojo O A.Nishimura O
BK#576R001-2]| 11*8*7(] 0.5 (] sediment(] manganese crustE and radial structure is observed in the inner mantle O o 30[}) 2000.9.1900 | 13:120J 465801 | 261 52.10720 1390 25.7847L] (9.5)0
6K#576R001-3I] 6*5*2[] 0.10 sedimentl] manganese crustl] same as abovel] 300 2000.9.1901| 13:120J 465801 | 26[]52.1072[]) 139[] 25.7847(] 0

a O O O [ calcareous sediment covered by manganese crust of 2cm in O i 0 ] o|o ] A.Nishimura O
6K#576R0020] 17*13*9[] 1.40 sediment(] calcareous mud [ thicknessO 20[]) 2000.9.1907 | 13:370 46380 | 26011 52.1206[] 139[] 25.7630] (9.5)0

o 4 H 4 Y manganase crust intercakated with thin yellowish brown [0 4 = = TE i) A.Nishimura
6K#576R003[ 14*9*4[] 0.3 sediment[] manganese crustl] calcareous layerst] 30[]) 2000.9.1901 14:10D 4449D 26[1/52.3552[] 139[] 25.8358L(] (9.5.)0

N H H  volcanic Ho i 0 0 o|o 0 [l
6K#576R0040 | 18*16*16 220 sedimentc] pumicel] pumice with chilled margin of a few cm.O film | 2000.9.1901 | 14:58 3870 | 260 53.1123[] 139[} 26.6019C}

6K#576C0010 N N mudC] O 2000.9.1907|12:150 48630 | 26[1/51.8364[] 139[] 25.486[]

8] N N rock fragments in [] several rock fragments of sedementary origin [J 0 0 0 o0 [}
6K#576C002 O sediment unconsolidated L[] (several mm in diameter) 2000.9.19 |14:58 4031 26[1)52.8311 | 139[] 26.3165

muddy sediment 0
sum 4.6
Dive#577_ STL Western slope of Tempou depression [
2000.9.190 Y.Nanbu
0 0 0 0 0 0 ] 0 0 o 0 0
Sample No. Sizel] [J Weight[] SampleType Sample Name[ [J [ Description: Mn-thick{] Date Time Depth(] | 0 Position] |0 Position] |Sample Distribution |Objectives
cm kg [N mm{J m Lat.[0 N Long.[0 E

6K#577R001-1[]) 15*13*10(] 1.0Q igneousl(] pumicel] filmD2004.9.2001| 13:470J 447601 | 260 51.9603[] 1391 19.6263[] 0 ]
6K#577R001-2[]  12*7*7(] 0.3 [ igneousl] pumicel] film(]] 2004.9.2001| 13:470] 447601 | 260 51.9603[}139[1 19.6263L] O O
6K#577R0020 | 15*14*12 140 igneous scorial] film | 2004.9.200| 15:030 42430 | 260 52.17040) 13901 19.1198[]
6K#577C00100 0 mudr] 2004.9.2000| 12:010 475200 | 260 51.8939[] 139[] 19.8992[]
6K#577C0020] mud(] . 2004.9.2000| 13:4700 447601 | 2607 51.9603[] 1391 19.6263[]
6K#577C0030 mud 2004.9.20 | 15:03 4243 260152.1704 | 139[]19.1198

Sum 2.7
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Table 2 Table of seafloor gravity measurements.

gooo oono oo goo| 0oood| oooof oogd
#573G10| 28-09.6961'0J| 139-48.8401'0]| 322801| 3409.500 | 3521.00 | 979941.700
#573G20 | 28-10.6225'0| 139-49.3454'01| 239200| 3254900 | 3361.20 | 979781.900
#574G10| 28-34.1578'0| 139-21.2910'00| 317100 3429900 | 354210 | 979962.80]
#574G2 28-34.2213' 139-22.1666' 2601 33243 3433.0 979853.7

03 000 06K#573R0030 6K#574R0030 00000000
Table 3 Table of density and magnetization measurements of sampling
rocks 6K#573R003and 6K#574R003.

Samplel] Density (g/cc) Magnetization (A/m)C]
6K#573R002-1-10] 2420 0 4320
6K#573R002-1-20J 2480 9.440]
6K#573R003-10] 2.330 13.1000
6K#573R003-20J 2430 11.5000
6K#573R003-30 2.360 7.150
6K#573R003-40] 2.260 2580
6K#573R003-500 2370 16.700
6K#574R003-10] 1.920 4670
6K#574R003-200 2120 8.1801
6K#574R003-30] 2.280 8590
6K#574R003-40 2130 9.590]
6K#574R003-50] 2170 13.000
6K#574R003-60J 2140 12.700
Sakamoto, I., T. Fujiwara, O. Ishizuka, and M. Yu&8a0t OgasawdraBoninlfarc, northwest Pacific, in Formation
Geology and tectonics of the Sofugan Tectonic Line, cen- of Active Ocean Margins, edited by N. Nasu, K.
tral part of Izu-Ogasawara Arabstract{JEOS Trans. Kobayashi, S. Uyeda, |. Kushiro, and H. KagadAd3-
AGU, 80 22[] 2000 WPGM Suppl., 211. 496, Terra Scientific Publishing Company, Tokyo.
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Shinohara, T. Kanazawa, N. Hirata, H. Tokuyama, and A. 000000000 MO94-2, 47-66.
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