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Ser pentinites from Ohmachi Seamount:
Origin of basement lithosphere of the | zu-Ogasawara Arc

Kiyoaki NIIDA""  Makoto YUASA"®  AkiraNISHIMURA"®
ToshiyaFUJIWARA""  Teruo WATANABE""

Serpentinites derived from the upper mantle peridotites have been obtained from the basal slope of Ohmachi seamount, 1zu-
Ogasawara Arc (Dives #341, #571, and #575 of SHINKAI6500), which represent rocks of the deep-seated basement lithosphere of
the arc. Primary constituent minerals in the serpentinites have a compositional range different from those in highly depleted upper
mantle peridotites such as Hess Deep and fore-arc ophialites of |zu-Ogasawara-Mariana. The serpentinites might bave been originat-
ed from a slightly depleted upper mantle beneath a continental margin.
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Fig.1 Simplified map of the |zu-Ogasawara Arc, showing location of
the Ohmachi Seamount (SMT). Box showsthe area of Fig. 2.
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Fig.2 Bathymetric map of the Ohmachi Seamount and the surrounding area (Sakamoto et
al., 2001), showing locations of the dive tracks of #570, #571, and #575. Pink marks
show the previous dive track #341 and the dredge sites D731, D732, and D794.
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Fig.3 Track of the Shinkai 6500 #571 DIVE, showing the Sampling Site No. 1 to 8 and the rock types sampled.
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gobobooooboooboobobooobooboooon
gbobooboooboobooooboo
O40NiOwtDOFomolD OO O0O0O00O0OO0O0MMO
gobobobooooboooooboboboboooo
O0D0O0O00DDOO0O0O MO Takahashi et a., 19860 0 OO
goboooobooo@mooooboobooooooog o
gbooooooobobbooboobo0 mooooDg o
D0MoobbbomoooD #3411 2-200000
O000oDODOoooo0o0DDOO0O00 M 6K#AS71_R3-10
OO00000DDObOoOoooooOOoOoOoOooONiowtdOFo
molD 000000000000 D000DOO0Oogon
obooooooboobobooooon

52.0000

gbooobobobooboboobobobooboobooon
Mg#=89.900 90.0) #341_1-11 000D O000OOODODOO
ooooooooooobooooooooogoocr,o,0
ALO,0 00O 0 0OO00OOCr,0,=0.220 0.48wt[ [AI,0,=2.66[]
owtD JOooOoogcr-AlD000ODO00O0O0OoCconoD
00000000 b0obO0m@OoO0ndDOdHess Deep :
Arai and Matsukage, 199610 0 O O O O O MARK : Niida,
199700000 00000000000 Bonatti et 4.,
199200 0000oog

53.0000

000000000 M 6eK#571_R2-1000 #341_1-101 O
00000000000 OMg#=92.709450000Tio,0
0000000070,=0.100 0.24wtD 0 0 0 000 ONa,OO

JAMSTEC J. Deep Sea Res,, 191 20010

* MAR
3 OAAR
3 |D5\'I'|R
t clinopyroxene . i
100Ti ) " & zabargad
| B SW Australia
(cpx) 1| © Antarctic Smt.B
o * MARK:153-9200
5 _ & #571_R2-1: L (UMP)
R =t | m#341_1-1: L (UMP)
& =8y
1.5 2 L Partial
. _ Melting
i
b2
] SWIR )
0.5 g L ,‘P{:{ ’ B T
el i:a‘ﬂ 8 e
e o &
6 8 10

4
TOONa (cpx)

05 0000000000000 0O0DO0O0O0OO0O0100Ti-
ooNaD DO Ooooooooooooooooooooon
0000mo00mo000o00oooooooooDo
ooooooooooooooooom O 0o0O000Niida
[0 1997(Figure 4[1J

Fig.5 100Ti-100Na correlations for primary clinopyroxene cores in

the Ohmachi Seamount serpentinite. Solid line shows a partial
melting trend for suboceanic peridotites. Data plotted for sub-
oceanic peridotites are in Figure 4 caption of Niida (1997).

0 000ONaO=0.060 0.1owtD 00 00000000000
00000000000 oooooooooooooooo
O00000oooooooooomosmoooon
100Ti-1I00NaO O O O M Os5MOoo0o0ooooooon
00000000 DOOoOo0oDOOooomoood
Girardeu and Francheteu, 199300 0000000000
O0000000Ti-NaO OO0 000000000000 dTi-
NaO 0000000 moooooooooooogg
000000 ZabargadT Bonnati et al., 19867 Piccard et al.,
198811 [0 0 BO [1J Niida and Yuasa, 199511 0000 O O
000000000000 @OogoTi-NOOOOOoOd
Hess Deefil Arai and Matsukage, 199611 Dick and Natland,
199600 0000000000000 oooooog
0000 0MARKDO D Niida, 1997000 000 O

54.000
ooooobobobobooooboogoooobobnb
O6K#71_Re-40000O0D0O0OOODODODUODOODODODO
O00000OOI#341_1-1, #341_2-2,#571_R4-4[0 00O O
obEPMAD ODODOOOODOOOMog#O OO ODOO40
gboobooobobobOOMe#=85.1091.30 00000
gboooooboobbobOMer=85.1086.10 DO OIOOO
O000ONaOO ODODODOOD4000000000O
Na,0=1.5203.87wt0 D OO0 00 0 OO O#571_R8-40
#571_R4-4TH341 2-20 00 000 OO0 NaO+K,0O

83



Oawmt0D0 0000000000000 Niidaand Green,
1990 0ogoog

OO00000D0O0OAIV-Na ADOO N& M4ONI A
OO00000@mOoeonoOOOoOoOOOAIYv-NaO OOO
vooobbbooboobobobobooobbbbooooon
OOo0OO0OAMNMOOOOODODOOO0O0O0O0O00DOONiIidaand
Greefll 199910 MPY]I MORB pyrolitet D O OO0 00000
ooobobooobooboobooongo#341_1-1000
0 0900°CH U 00 O #571_R8-40#571_RA-4L0 00 #341_2-
000000bboobogood1cceccobonooonooon
oooogoNa M4AONa AT 06 0000000000
#571_R8-40#571_R4-4000 00 #341_2-20 00 0 00O Na
oMa0OoooooooooO0oooooooboooooo
gbboobooooobomoobboooobooooon
ooooooooooboooooobobobbooooo

2
[Ts 000C  1300C Pa
Y i Niida & Green (1999)
AI for MPY pargasites [9 }
i 900°C %%8 ‘9 M (o
[ . © 5%
e ® o Q%
oo
1 -r Ed
el _
0 (T r Ri
0 o5 Na(A) 1
0 -_—-—-—-—-—-—-—-—.-“@ﬁgp-ow-—-— p
Ts o o o 2
r oo E
1 . 8%
0.5 '
Na FOhmachi SMT [ -
(M4) { amphibole | -2
L Cor% O #571_R4-4
r @® #571_R8-4
Gl Ri

1

06 O0OOOOOAIV-NaAOD OMMOO N& M4Na A
00@MOO0OoO0oOooOom#s7t_Re-400000O0OO0O
0O [0 #341_1-10#341_2-2[#571_R4-4(T
Fig.6 Al'v-Na(A) (upper) and Na(M4)-Na(A) (bottom) correlations
for amphibole cores from the Ohmachi Seamount (SMT).
Isotherm lines of 900°C, 1,000° C, and 1,100°C are for MPY
(MORB pyrolite) pargasitic amphiboles (Niida and Green,
1999).
Pa : pargasite, Ed : edenite, Ri : richterite, Ts : tschermakite,
Gl : glaucophane, Tr : tremolite.

84

- 7
amphibole
. cores ”
TiO2 // O//v/ s
wt% 3/ s
’ 7 oA
// "\\/”/58 \Oq}b
I/ ~
1+ / ° 5 ’ A9
e3lerg o>
// / OO& v "\qﬂ‘(iL/
/ // %‘;g ® (
Iy 4 [ ©#341-1-1
lo b - @#341-2-2
?// J/ ./ - b =7 O#571_R4-4
I/ // 7. Z = @+571_R8-4
0 == :
0

05 K20 wtoe !

07 00DO0OO0O0TioK,0OODODOOOODODOODOO00O
O#71_R8-4MO000O0O0O0OCOODOOOODOOODODOO
00 000 #341_1-10#341 2-20#571_R4-4T)

Fig.7 TiO,-K,O correlations for amphibole cores in amphibolite
(571_R8-4) and amphibole clinopyroxenite veins in serpen-
tinized |herzolites (#341_1-1, #341_2-2, #571_R4-4) from the
Ohmachi Seamount (SMT).

boooOoOoOoOoooooTiomoooOOoOoOoOoonO
0 Ti0,=0.310 1.35wt0 (MO 0 0000 O #571_R4-40 0
ooogTmiopooewtD OO0 OwtOOOODOOO0000
ODO0000000O#71 Re-400000KOODOOOOO
000000MK,0=0.4500.61wt0 I TiO/K,00 0O O
000000 0#341_1-10 00 00Tio/K,00 040 O 00
O #571_R8-4[#571_R4-400 00 #341_2-20 0000
TiO/K,00 01040000 07010

6.000b0obooboobo
oliooobooboooboobooooobobooo
goboobooobobooobobooobbobooobaon
gboboooooboboooooboboobooobobo
gobooooooooooobboboooobooooooo
gopboooboooooobobbbbbbobooobo
ooooobooboooooboz2000000ggooon

U2000000o0oboooooboobobboboOon
goboooobboobbooooboobobooooogoo
gbobooboooobooogoooobooboooboboo
gbomobobooomboooboobboobooooo
gobooomoobobooooocobobooobooboon
gooopbooooopoboobooMegrbooU oo
OMooooooooOooooogdTi-NaOoOOoOoOOoO
OOOMARKOOOODOODODOO OO Niida, 199700
goboooboobboooocoob@moboobobobooooo
gooooooobooboooobboooogonoboogo
gboooooobooboobooboboooooobobon
gbooobooboobbobooboboobooooboooboo

JAMSTEC J. Deep Sea Res,, 18] 20010



O Zabargad[T] Bonnati et al., 19861 Piccard et a., 198811 [
0 BO [J Niidaand Yuasa, 19950 O OO0 0000000
O0odoooooooooooooooooooooon
000000000 SWIRD O0OOO 10 Dick, 198900
ooo000oo0D0oooooDooooooooooomo
O0Ti-NaOJ 0 000 O O O Hess Deef) Arai and Matsukage,
19960 Dick and Natland, 199600 OO0 O 0O O Ti-NaJ O
O0000000oooooo0o0o0oo0o0ooooooooo
0000000 oo0ooooooooooooooooon
000000000000000m 00000000000
gobooooodoooboooobooouoooaao
Oo0o0000o00o0oooooooooooooooo
00o0o00Do0oDo000o00oooooooooDoo
000000000 000ooo0ooooooooooo
000000000000 oDoooo0ooooDooon
O0o0oooooooooooooon

g3Muooooooobobobbobooooooo
tboooboboobbooboboooobbooobooo
ogoooooooooboooobobobooobooboboon
oobbooboboooboooboobooobobooon
obooooobobobOoboobOoo0ooboboooboooon
ooboobooboobbooboooogoobooobooobooo
oooooooboobbobooboobooobooooo
O0oooooooooooc@moooooooomoAvd
Nal Al OO0 NaM4AD OOoOOoooOoooooooood
0O O [ Niida and Green, 19990 0 0 OO0 O0O0OOOO OO
obOooobObooboobOoboobobobOooboDbO0oOon
0oooooooooooooooTio/Konooooooo
0000000 #571_R8-4034571_R4-4J 00 #341_2-20J
0 ario/K,0=1040000000000000000000
gookoooomoooooooooooooooooo
oTioooooOoooOro/K,on 010000 I Ozawa,
19880 oo obooooooobooooon
Tio/KoOD10oOoooooooOoooboodooo

oo

YKooosU O OO MO O O00oooobomooooo
O0DOooOoDOoooDobobmoonbeseodn O
ooooboooooobobnbJAMSTECOO OOO0O0OoO
gboboboboobooboboboobbobooboon
o0 00oob booboobboobbooobooo
oboooboooobooboobobooboo boooo
gooob DoobobOboooob0obOneEPMAD
gboboobobobooboobbobbobooobbooooon

oooo

10 Ara, S, and Matsukage, K. (1996) : Petrology of the gab-
bro-troctolite peridotite complex from Hess Deep, equato-
rial Pacific : implications for mantle-melt interaction with-
in the oceanic lithosphere. Proc. ODP Sci. Results, 147 :

JAMSTEC J. Deep Sea Res,, 191 20010

College Station, TX (Ocean Drilling Program), 135-155.

20 Bonatti, E., Ottonello, G., and Hamlyn, P. R. (1986) :
Peridotites from the island of Zabargad (St. John), Red
Sea : Petrology and Geochemistry. J. Geophys. Res., 91 :
559-631.

30 Bonatti, E., Peyve, A., Kepezhinskas, P., Kurentsova, N.,
Seyler, M., Skolotnev, S., and Udintsev, G. (1992) :
Upper mantle heterogeneity below the Mid Atlantic
Ridge, O-15°N. J. Geophys. Res., 97 : 4461-4476.

40 Dick, H. J. B. (1989) : Abyssal peridotites, very slow-
spreading ridges and ocean ridge magmatism. In Saunders,
A. D., and Morris, M. J. (Eds.), Magmatism in the Ocean
Basins. Geol. Soc. London Spec. Publ., 42 : 71-105.

50 Dick, H. J. B., Natland, J. H. (1996) : Late-stage melt
evolution and transport in the shallow mantle beneath the
East Pacific Rise. Proc. ODP, Sci. Results, 147, 103-134.

60 0000000000000 0oooooooooo
0000000000000 o0o0oooOm2001
gooooboobobobobobboboolAM-
STECO OO OO 0O 0180 O071-820

70 Girardeau, J., and Francheteau, J. (1993) : Plagioclase-
wehrlites and peridotites on the East Pacific Rise (Hess
Deep) and the Mid-Atlantic Ridge (DSDP Site 334) : evi-
dence for magma percolation in the oceanic upper mantle.
Earth Planet. Sci. Lett., 115 : 137-149.

80 D0 O0U0ODOO0OOOUUUOOORRYER, POODOOO
OOBLOOMER, S1IO0 OO 20000 0000000
OooooooOooOoOoOoOoooooooooooo
000 00 0 01090517-5300

90 Mercier, J-C. C., and Nicolas, A. (1975) : Textures and
fabrics of upper-mantle peridotites as illustrated by xeno-
liths from basalts. Jour. Petrol., 16 434-487.

1000 Niida, K. (1997) : Mineralogy of MARK peridotites :
replacement through magma channeling examined from
Hole 920D, MARK area. Proc. ODP, Sci. Results, 153,
265-275.

110Niida, K., and Yuasa, M. (1995) : Peridotites from the
seamount off Wilkes Land, Antarctica. Proc. NIPR Symp.
Antarct. Geosci., 8, 169-180.

120 Niida, K., and Green, D. H. (1999) : Stability and chemi-
cal composition of pargasitic amphibolesin MORB pyro-
lite under upper mantle conditions. Contrib. Mineral.
Petrol., 135, 18-40.

130 Nishimura, A. (1992) : Carbonate bioclasts of shallow-
water origin at site 793. Proc. ODP Sci. Results, 126 :
College Station, TX (Ocean Drilling Program), 231-234.

uooooooooooooooOm g7 ooogoo
o00ooOoooooooooooooooooooo
0000000 OJAMSTECO O 0O O 01301145-1530

150 Ozawa, K. (1988) : Ultramafic tectonite of the Miyamori
ophialitic complex in the Kitakami Mountains, Northeast

85



Japan ; hydrous upper mantle in an island arc. Contrib.
Mineral. Petrol., 99, 159-175.

160 Piccardo, G. B., Messiga, B., and Vannucci, R. (1988) :
The Zabargad peridotite pyroxenite association : petro-
logical constraints on its evolution. Tectonophys., 150 :
135-162.

17000000000000000M0D2001 00000
oooooooooo0oooooogodoJAM-
STECO O DO O O 0O 0180 155-6901

180 Suyehiro, K., Takahashi, N., Ariie Y., Yokoi, Y., Hino,
R., Shinohara, M., Kanazawa, T., Hirata, N., Tokuyama,
H. and Taira, A. (1996) : Continental crust, crustal under-
plating, and low-Q upper mantle beneath an oceanic
island arc. Science, 272, 390-392.

190 Taira, A., Saito, S., Aoike, K., Morita, S., Tokuyama, H.,
Suyehiro, K., Takahashi, N., Shinohara, M., Kiyokawa,
S., Naka, J., and Klaus, A. (1998) : Nature and growth
rate of the northern Izu-Bonin (Ogasawara) arc crust and
their implications for continental crust formation. 1sland
Arc, 7, 395-407.

200 Takahashi, E., Uto, K. & Schilling, J.-G. (1987) : Primary
magma compositions and Mg/Fe ratios of their mantle
residues along Mid Atlantic Ridge 29°N to 73°N.,
Technical Report of Institute for Study of the Earth's

86

Interior, Okayama University, Series A, no. 9, 1-14.
210Wilson, M. (1989) : Igneous Petrogenesis : A global tec-
tonic approach. Unwin Hyman, London, 1-466.

220000 0000000000000 00 0198811
Oooooooooooooooooooooood
KOArO O OO DO OO D00 00 20 [0330352-3530

23000000000000000000 00 071999
0000000000000 o00DO00DOdoesoo
#3410 0 MIJAMSTECO 0 0 0 0 O 0140 [1269-2770

2000 000000000000 00000 MO0 1999b0
0000000 ooDoOooooooooooooo d
0000000000000 0230107-1150

250 Yuasa, M. (1985) : Sofugan Tectonic Line, a new tectonic
boundary separating northern and southern parts of the
Ogasawara (Bonin) Arc, northwest Pacific. In Formation
of Active Ocean Margins. In. Edited by Nasu, N. et a.,
Terra Pub. Tokyo, 483-496.

2600 Yuasa, M., Watanabe, T., Kuwajima, T., Hirama,T. and
Fujioka, K. (1992) Prehnite-pumpellyite facies metamor-
phism in oceanic arc basement from Site 791, in the
Sumisu Rift, western Pacific. In Taylor, B. and Fujioka,
K., et a., Proc. ODP, Sci. Results, 126 : College Station,
TX (Ocean Drilling Program), 185-193.

gooboooobisosoiodd

JAMSTEC J. Deep Sea Res,, 18] 20010



	大町海山の蛇紋岩－伊豆・小笠原弧の基盤リソスフェアの性質－
	Serpentinites from Ohmachi Seamount : Origin of basement lithosphere of the Izu-Ogasawara Arc
	1.はじめに
	2.大町海山の地質と蛇紋岩サンプル採取地点
	3.蛇紋岩の産状
	4.岩石記載
	4.1.蛇紋岩（原岩タイプ：上部マントル起源のかんらん岩）
	4.2.蛇紋岩（原岩タイプ：かんらん石－単斜輝石キュムレイト）
	4.3.角閃岩

	5.構成鉱物の化学組成
	5.1.かんらん石
	5.2.斜方輝石
	5.3.単斜輝石
	5.4.角閃石

	6.蛇紋岩の性質とその起源
	謝辞
	引用文献



