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Origin of geochemical variations of primary boninite magmas of the Ogasawara (Bonin)

Archipelago

Bl A8 T AR EOREH 2 5 T fE T A BHEA Y AR 3 st = !
KANAYAMA, Kyoko '* ; KITAMURA, Ke|taro2 UMINO Susumﬂ: TAMURA, Akihiro® ; ISHIZUKA, Osami# ;
ARAI, Shojit

U SINKAFLTIIU, 2 BIRKAR AR H AR AFFERY, 3 RESERARRR G IFSeRT TG - A LIRFZEERRY
ICollege of Science and Engineering, Kanazawa UniverS&@yraduate School of Natural Science and Technology, Kanazawa
University,>Geological Survey of Japan/AIST

INEFRBESONKILEER - EFE, #50MaDa—/NER—< U 7 F LA Haar DI IRIERIC TS Ul 7 < HK
INT L— M ILPRAB DRI > TIRRICE(L LI & 2R L TW5, T T TlX, 48Mah 5 46Malc i) Tt RcE
REICELLZLWENS (R=F A M) (BHBEAS) HMEEIL, ZOREMEREAS (C45Ma) Ick>Thb-o
720 FD% A0OMalIFEANETEIIREL, BV L7 A BXUANV T TIVAVER T ZEET %8 OBl
IEENCA T LTz (Ishizuka et al., 2006, 201¥§#7 - 17, 2007; Kanayama et al., 2012 < > "MV EE#TH > Tz f14E< F
AR D IR 2E ] \iﬁ}:%wﬁkl%ﬁﬂ%wﬂ% T ET, ma&&%&bb\%i%ﬁﬁ&%ﬂ—@(ﬁﬁ ELTCHENIT XTI
Bl R~ MWI\y Uhhilio FREHBAE O, ThRbBE XY MVRBIEREZRIAT S LN TE %, Umino et
al. (2015, Geology)d, ENFED 7 T LAV SHIENTR X)L k24 - ks L7c OV baaz R L, NEEEE
BOPERNE S T Lico ARTETE, TNEOHER I OMRZERGR T 5,

FREEEANS AV NEAY) (48-46Ma 1CiE, & SiO, (SiO, >54.7 wt%, MgO<23.3 wt% ¥ X UMK Sio, (Sio,
>54.6 Wt%, MgO<17.7 wt% XA THEET %, TNHIIMEN S V FRIOF TRHiH (REE)/RZ—27%Z/RL, VFE
IO JH LILE/La e &S WEIANIC H %, V T REENSZ— VR NS/ NEFERIED MG NTE ST, ALk
WEYNCRE TH %, BABEERAS X)L MG (C45Ma) 1F, 1K SIO, A= (Si0, >53.5 wt%, MgO<18.9 wt% T,
75w hg REESX— 2V 7%RT,

BE2ATOREYVERN (7 MgO B =) AIANE AL MAEYICOWT, ZOREMEZMETCEEZHWZETY ~
7' (Kimura et al., 2010} & > TRt Uiz, @RHEHEAS AV ME, 10720%2E D X)L k%2535 L7z MORB EiF, A S
A5 (DMM, Workman and Hart, 2005, 7 1% A b~ & ¥fi7a AT T HRAKOAINC K O ERGERT 52 ik 04
U7zo LILE/La DNV T—2 3 VIE AT T TR KO ENCHKFT 5 EZ6N5D, THhUIATTE EMALA
BOPUKOFHIEE, TabbY MLV oy VOREDEN KL TS ARENEN D %, EMBRAS SRR >
FIVORBED/NE < (DMM ? 478% L)), HERPIDZSHKEL,

BRATHNO R NAEYO T « ETTEHRNY T— 3 %, @ Mgo X)L NaaY EEEEY (Si0,=65-70f:
f£) A)VEDOEBICE>THHATE S, XY MUHZ ERTIMAAEY IS EHEE AL FDOEGFICE D AERIVDE
TETHIEIC < 7 BN TASR (Arai and Yurimoto, 1994) S iErRHIE TRIEEK « iR L7 A E 3 VICIRIRWOHH R D X
WEDNEEENEZ BN,

HENEOREHRE, AV NIAEMEREZZHEN) T—Y 3 U ERT, Thbid, Y MV TERENIARME
NES T MREBTORA AERT, AECXIVRA YT UM, BUTHAORDRH, e <05 &R3 2 A T o
NER T EDREDORR, BRI Nz,

F—U— R JNE, XV M), MErcEHE, kAR, Bk, 14~ 7=
Keywords: boninite, melt inclusion, trace element composition, subduction zone, island arc, primary magma

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SIT05-P02 S ay Ry gV R—)b FFR9:5 H 26 H 18:15-19:30

%%%Yg*ﬂi%@'@%@% 351 RIZEHHE CH 5 Nz a7 iR O S A R0 & HiERY
HT— 20D

IODP Expedition 351 Izu-Bonin-Mariana Arc Origins: Summary of lithostratigraphy and
geophysical data
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Serpentinization in the oceanic lithosphere along the outer-rise faults
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Hydration of oceanic lithosphere can occur along outer-rise faults that relate to the plate bending at close to the trench (Fac
cenda et al. 2009). This contributes an additional source of water into the Earth interior, which might have larger water flux
than that transported by hydrated oceanic crust. Recent seismic reflection survey has shown that seismic velocity in the ocear
lithosphere decreases at where bending-related faults are observed (e.g., Ranero et al. 2003; Fujie et al. 2013). Although the
seismic data is not enough to image what extent of hydration occurs along the outer-rise faults, we modeled the thickness c
serpentinization based on fluid percolation. When the reaction kinetics is much faster than the fluid access to the reaction fron
the reaction rate is controlled by permeability through the hydrated layer (Macdonald and Fyfe 1985). Using laboratory measure
permeability, the reaction thickness of serpentinization is estimated as thick as 10 km for a period from the initiation of outer-rise
fault to the trench axis assuming a plate velocity of 10 cm/year. If outer-rise faults occur 100 km interval, subduction water flux
is estimated to be 4.8 x 1®kg/year by hydrated oceanic lithosphere, which is approximately 4 times larger than that carried by
oceanic crust. More detail discussion and implication will be prepared for the meeting.
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Origin of peridotites outcroppted in the westernmost margin of the southern Mariana
Trench
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The Izu-Bonin-Marina (IBM) arc is a typical intra-oceanic arc system. The forearc is non-accretionary convergent margin,
where Mafic crustal rocks occurred along the inner trench slope with mantle peridotites. Mariana arc system is the southern pa
of the IBM arc system and forms arcuately. The trench axis of the southern Mariana trench runs across Mariana volcanic ar
and backarc basin (Mariana trough) and is connected to Parece Vela Basin at the westernmost area. There have been no g
logical studies on the westernmost Marianas trench since Hawkins and Batiza(1977). Recently, investigations for the junctiol
area between Mariana trench and Parece Vela Basin have been conducted using the submersible Shinkai6500 (Dive 6K1397 ¢
6K1398) as a part of YK14-13 cruise by the R/V Yokosuka in 2014. Shinkai6500 recovered plagioclase-bearing Iherzolites anc
harzbergites from the tectonic ridge along the inner trench slope of the westernmost Mariana Trench. The samples show coar
grained texturesX1mm), heterogeneous intermediate textures, and fine grained textt@e&sr(m). The peridotites with the
coarse grained texture were sampled from the shallowest part (3705-4042m) in the dive area, whereas the peridotites with the fil
grained textures were sampled from the deepest part (5996m). Olivine fabrics vary associate with texture. : (010)[100]pattern fo
the coarse grained texturg€kl}[100]pattern for the fine grained textures, and various indistinct patterns for the heterogeneous
textures. The variations of both olivine textures and crystallographic fabrics with depth suggest variations of deformation pro-
cesses with depth. Olivine-Spinel compositions are in a range of the Olivine-Spinel Mantle Array, indicating that the peridotites
are depleted residues after partial melting of the upper mantle. Spinel compositions is bimodal between moderately high Cr:
spinels (up to 0.54 in 6K1398R16) and relatively low Cr# spinels (as low as 0.30 in 6K1397R18). The increase of Cr# appears
to be correlated with Ti contents (0.03-0.49), indicating that melt-rock interaction under shallow lithospheric mantle conditions.
Furthermore, chemical compositions of Spinel Mg# and Cr# are almost identical to those of Parece Vela Basin peridotites, sug
gesting that Parece Vela Basin Mantle may be exposed on the inner trench slope in the westernmost Mariana trench.
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Preliminary isotope results from the deeper part of Hole U1437, IODP Exp. 350: rear-arc

or volcanic-front sources?
Preliminary isotope results from the deeper part of Hole U1437, IODP Exp. 350: rear-arc

or volcanic-front sources?
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The Izu-Bonin-Mariana arc (IBM) is an intra-oceanic arc that formed "50 million years ago (Ma). Understanding the magmatic
evolution of this arc is fundamental in understanding the initiation and evolution of other intra-oceanic arcs and the genesis o
continental crust. Previous drilling and dredging at the volcanic front and dredging in the rear-arc of the IBM has provided a
record of the magmatic evolution of the volcanic front since the arc’s formation, and revealed a geochemical asymmetry betwee
the volcanic front and rear-arc. Determining the causes of this geochemical asymmetry and when it became established is in
portant to understand the magmatic process of the entire IBM arc.

One of the scientific objectives of IODP Exp. 350 is to clarify the geochemical characteristics of the Paleogene basemen
underlying the Izu rear-arc region, which has not be accessed by dredging (Tamura et al., 2013). Site U1437 is located in the 1z
rear-arc, “330 km west of the axis of the I1zu-Bonin Trench and "90 km of the arc-front volcanoes Myojinsho and Myojin Knoll,
at 2117 mbsl. Site U1437 consists of three coherent holes (U1437B, D, and E), reaches 1806.5 mbsf, and is divided into seve
lithostratigraphic units (Unit I-VII). Units VI and VII, below 1320 mbsf, are volcaniclastics with coarser material, while Units |
to V are tuffaceous mud and mudstone with intercalated volcaniclastic layers. It is worth noting that Unit VI is intruded at "1390
mbsl by a single rhyolitic intrusion (igneous Unit 1) (Tamura et al., 2015).

Although the available age constraints are 10.97-11.85 Ma, inferred from a nanofossil assemblage at 1403 mbsf and a pr
liminary U-Pb zircon concordia intercept age of 13.6 +1.6/-1.7 Ma on the rhyolite at "1390 mbsl (Tamura et al., 2015), the
geochemical characteristics of units VI and VII are expected to approach the geochemical characteristics of the older basemel
Moreover, the volcaniclastics of units VI and VIl include a greater proportion of coarser material, indicating they are more prox-
imal to their sources.

Therefore, initially we have focused on Hole U1437E (Units V to VII) in order to obtain as much information on the older
basement as possible. The shipboard geochemical analyses, using Zr and Y elements that are resistant to alteration, showed
the proximal volcaniclastics of units VI and VIl have a wide signature, including arc-front and rear-arc sources, and the geo-
chemical variation in Units I-V generally reflect relative proportions of distal arc-front and proximal rear-arc volcanic sources
(Tamura et al., 2015). Our onshore major and trace elements analyses also show arc-front and rear-arc signatures in units VI a
VIl (Sato et al., 2015).

The rear-arc volcanos in the Izu-Bonin arc are known to have I80@°Sr, 143Nd/*44Nd, and?°PbF%4Pb ratios than arc-
front volcanos (Tamura et al., 2007). Therefore, in addition to the major and trace element compositions, isotope ratios such &
Sr, Nd, Pb, and Hf also provide important constraints to identify the source characteristics of the volcaniclastics. We are now
analyzing the Sr, Nd, Pb, and Hf isotope ratios of selected samples from Hole U1437E. Although acid leaching is necessary t
eliminate the alteration effect, it is expected that the Nd and Hf isotopes will preserve their original characteristics because o
their high resistance to alteration, even though the samples are severely altered. We will present the preliminary isotope result
with constraints, to elucidate the source characteristics of the volcaniclastics and intrusion of site U1437.
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