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Microstructural and fabric characteristics of the uppermost mantle peridotites in the Taitac
ophiolite, South America
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The <6Ma young Taitao ophiolite, exposed at the westernmost promontory of the Taitao Peninsula, is located approximately
40 km southeast of the Chile triple junction and consists of a complete sequence of oceanic lithosphere, including ultramafi
rocks, gabbros, a dyke complex and volcaniclastic rocks. The ophiolite is surrounded by several contemporaneous granite pl
tons intruded in between the ophiolite and the Pre-Jurassic metamorphic basement. Several studies have been carried out
the Taitao ophiolite and surrounding granites. Whereas they have focused mostly on petrology and geochemistry, we invest
gated microstructures and crystal-fabrics of the ultramafic rocks, aiming to understand the origin of the ophiolite. 6 out of 16
ultramafic rocks preserved peridotite textures despite of intense serpentinization and show mostly porphyroclastic textures col
sisting of pyroxene porphyroclasts with a fine-grained olivine-pyroxene matrix. Their olivine crystal-fabrics showW©Kk00]
and [100](001) patterns. These indicate that the uppermost mantle section have remarkably been deformed before and/or duri
the obduction process after their formation beneath the mid-ocean ridge.

Keywords: Taitao ophiolite, mantle section, peridotite, microstructure, olivine fabrics
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Gabbroic petrology of oceanic lithosphere: comparison between Godzilla Megamullion
and megamullions in mid-ocean ridges
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The Po/So waves propagating in the Philippine Sea
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The Po/So waves which have high-frequency content, large amplitude, and long-duration propagate for large distance (up t
3000 km) across the oceanic lithosphere. In our previous study, we analyzed Po/So waves from deep-focus earthquakes occ
ring in the subducting slab beneath Japan, recorded by broadband ocean bottom seismometers (BBOBSS) at northwestern Pac
[Shito et al., 2013]. We demonstrated that the Po/So waves are developed by multiple forward scattering of P and S waves due
laterally elongated heterogeneities in both the subducting and laterally extending oceanic lithosphere. Following this study, th
guestion when and where do the small-scale heterogeneities form in the oceanic lithosphere comes about. In order to answer tl
guestion, the Po/So waves in younger oceanic lithosphere need to be analyzed. Therefore in this study, we investigate the Po/
waves in the Philippine Sea plate (15-60 Ma), which is much younger than the Pacific Plate (130 Ma).

The Philippine Sea is one of the marginal seas of the Pacific Ocean. It is fundamentally divided into two regions bounded by
the Kyushu-Palau Ridge. It is thought that these two regions were formed in different episodes of back-arc spreading and the
western part (45-60 Ma) is older than eastern part (15-30 Ma) [e.g., Seno and Maruyama, 1984]. The comparison of Po/So wave
propagation in the different ages of the oceanic lithosphere is expected to reveal the origin of the small-scale heterogeneities.

Seismological observations using BBOBSs was conducted in the Philippine Sea from 2005 to 2008, and high-quality Po/St
waves from earthquakes in subducting Philippine Sea plate were recorded very clearly. The findings from the observed Po/S
waves in the Philippine Sea plate are summarized as follows. (1) The Po/So waves propagate much effectively in western pa
than eastern part of the Philippine Sea. (2) The Po/So waves propagate even in youngest oceanic lithosphere (15 Ma) near t
past spreading center of the Shikoku Basin.

In order to reveal the structure of the oceanic lithosphere and propagation efficiency in the Po/So waves, we performed nu
merical FDM simulations of 2-D seismic wave propagation in a realistic oceanic lithosphere model. The model is developed
in the same procedure as the case of the Pacific plate [Shito et al., 2013]. In the oceanic lithosphere, we introduce laterall
elongated small-scale heterogeneities, which are described by von Karman type stochastic random distribution function. Be
cause the thickness of the oceanic lithosphere is considered to correlate with the age [e.g., Kawakatsu, et al. 2009], we vary tl
thickness of the oceanic lithosphere from 80 km to 20 km. To evaluate the fit of the computed waveforms to the data, we use th
spatial attenuation of the seismic wave energy along the record section (up to 1500 km). The seismic wave energy is defined :
integrated squares of amplitudes in a certain tine window (25 s from the Po/So wave onset). The model with the thickness of th
oceanic lithosphere of 60 km and 30 km successfully explain the spatial attenuation of the Po/So waves record section observe
at western and eastern parts of the Philippine Sea, respectively. The thicknesses are consistent with those obtained by previc
studies [Kawakatsu et al., 2009]

This result suggests that the oceanic lithosphere including small-scale heterogeneities grow as it ages and develop larg
amplitude and long-duration of high-frequency Po/So waves. The small-scale heterogeneities may form at the bottom of the
lithosphere as it cools. They suggest that small-scale melts in the asthenosphere are frozen and attached at the bottom of -
lithosphere, which remain even after the lithosphere is subducted into the mantle.

Keywords: Po/So waves, Philippine Sea plate, oceanic lithosphere
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Multi-scale heterogeneity of abyssal peridotite
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Petrological studies of peridotite have increasingly revealed the origin of magma as well as materials and processes of Ear
interior. Although we now only access to the interior indirectly, we can obtain the mantle-derived material brought by magma
transporter or by large tectonic reconstruction of the earth surface. At the ocean floor near the mid-ocean ridge spreading cent
where the deep seated rock is exposed along spreading axis or fracture zone, abyssal peridotite is collected. The abyssal p
dotite studies significantly contribute not only to understanding of the formation of oceanic lithosphere but also to development
of analytical way for the mantle material. In mineralogical and geochemical approaches, chromian spinel is a good indicator fol
the origin; for example, the spinel Cr# reflects a partial melting degree of the upper mantle material (e.g., Dick and Bullen, 1984;
Arai, 1987). Trace-element compositions of clinopyroxene allow us to discuss the melting process quantitatively (e.g., Johnso
et al., 1990). Recently, further discussions can be available by using ultra-trace elements and PGE isotopes (e.g., Harvey et ¢
2006; Ishikawa, 2012).

Several petrological studies of abyssal peridotite samples have demonstrated "regional-scale” heterogeneity of the upper ma
tle along Mid-Atlantic Ridge based on their spinel Cr# (e.g., Dick et al, 1984; Michael and Bonatti, 1985). In "Global-scopic”
differences between Atlantic, Indian and Pacific oceans, Niu and Hekinian (1997) proposed that the spinel Cr# of abyssal per
dotite is dependent on spreading rate. Contrasting to such a heterogeneity, Ghose et al. (1996) and Dick et al. (2010) show:
that the compositional variation of the abyssal peridotite is controlled by local structures at the mid-ocean ridge: for example,
spreading axis, fracture zone, abyssal plane and oceanic core complex. Geochemical heterogeneity of each abyssal perido
sample is recently discussed in aspects of magmatic event during or after partial melting stage (Tamura et al., 2008; Warren ar
Shimizu, 2010).

In our presentation, to review petrological characteristics of abyssal peridotite, we will demonstrate our compiling data set
focused on relationship between their spinel Cr# and sample localities, such as ocean floor structures at the mid-ocean ridge. T
example of abyssal peridotite sample heterogeneity are also discussed. Then, we would like to discuss the factor and significan
of compositional variation of abyssal peridotite.

F—T— FBEEDNAD A, A3V, HErEksE
Keywords: abyssal peridotite, spinel, ocean floor
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Heterogeneity from mantle to crust at the central Southwest Indian Ridge (1) -Upper
mantle-
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Mantle is heterogeneous in terms of geophysical (e.g., bathymetry, geomagnetics, and gravity) and geological (e.g., petro
ogy and geochemistry) aspects. Because heterogeneity is enhanced at slow spreading ridge, the ultra-slow spreading Southw
Indian Ridge (SWIR) is suitable for understanding the heterogeneity. We conducted geophysical and geological investigation
since 2007 at the segment along the central SWIR betwee &8 d 40E, where the ridge segment is close to the Marion
hotspot.

Serpentinised mantle peridotites occurring as clasts in the conglomerate were dredged from a topographic high within th
Prince Edward fracture zone at“® A marine electromagnetic experiment was conducted along a 110 km transect across a
subsegment at 3E to reveal an electrical resistivity structure of the upper mantle.

The peditotites are considered to have originally been Iherzolite based on petrographic and mineral chemical composition ana
yses. Chemical compositions of spinel (Cr# and Mg#) in the peridotites suggest that the peridotites have undergone modera
partial melting without enhancement of melting by the hotspot regardless of proximity of the dredge site to the Marion hotspot.
Light rare earth elements of clinopyroxene are more depleted than were previously reported for SWIR peridotites, suggesting th:
the peridotites have undergone little to no metasomatism of a melt-mantle interaction. Osmium isotope ratios are highly depletec
resulting in that a model age of rhenium depletior; £)) is 1 billion years. These results suggest that the dredged peridotites
have not been enriched after the last melt extraction event 1 billion years ago, preserve their initial depleted compositions withot
hotspot effects, and show the presence of a refractory mantle domain under the central SWIR.

A preliminary 2-D electrical resistivity structure of the upper mantle down to 200 km depth does not show a remarkable
conductive melting region beneath the ridge axis and a more conductive asthenospheric mantle than those observed at ott
mid-ocean ridges. The resistivity model suggests that the presence of the Marion hotspot does not result in enhancement of m
production beneath the ridge and enrichment of conductors like water in the upper mantle at present.

The result of this study suggests that the source mantle contain ancient, refractory, and depleted portion. This mantle may be
part of the depleted mantle prevailed under the Marion Rise, which was proposed by Zhou and Dick (2013) and may be supporte
by the absence of slow velocity anomalies around the Marion hotspot in upper mantle seismic tomography images (e.g., Zha
2007).
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Heterogeneity from mantle to crust at the central Southwest Indian Ridge (2) -Crust-
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Mantle is heterogeneous in terms of geophysical (e.g., bathymetry, geomagnetics, and gravity) and geological (e.g., petrolog
and geochemistry) aspects. Because heterogeneity is enhanced at slow spreading ridge, the ultra-slow spreading Southwest
dian ridge is suitable for understanding the heterogeneity. We conducted geophysical and geological investigations since 20(
at the segment along the central Southwest Indian Ridge (SWIR) between 35E and 40E, where the ridge segment is close to t
Marion hotspot.

Recent investigations of topography and geophysics along the central Southwest Indian ridge between 35E and 40E (Sato,
et al., 2013) classify the segment between the Prince Edward and Eric Simpson fracture zones as four subsegments: PE-1, PE
PE-3, and PE-4 from west to east. A long oblique axial valley (NTD-1) is recognized between PE-1 and PE-2. Geochemical an
isotopic compositions of MORB samples from these subsegments consist with previously reported MORB and/or SWIR basalts
However, small scale geochemical and isotopic heterogeneity are recognized in these samples. Sato, T. et al. (2013) considel
that strong melt-focusing could be principle process to produce volcanic and low volcanic subsegment rather than the effect ¢
proximity to the Marion hotspot. Continuous seafloor morphology and isochrons over off-axis areas of segment PE-1 and NTD-]
suggest that PE-1 shortened after the C2An chron, indicating the magmatic process has changed for several million years.

Among MORB from the subsegments, PE-1 and NTD-1, geochemically enriched sample (e.g. those with Dadaren-
riched in isotope (higher Sr and lower Nd), suggesting that enrichment is due to source enrichment rather than smaller degree
melting of the homogeneous source mantle. Although geochemical and isotopic compositions could be explained by the mixtur
of depleted MORB source and the Marion components, contribution of the Marion component is limited only in the eastern
part of PE-1 and NTD-1 subsegments. Therefore, it is reasonable to consider that source mantle beneath eastern part of PE
segment contains the enriched Marion components rather than direct contribution from Marion hotspot. Degree of enrichmen
(i.e. amount of enriched component) is higher beneath the present eastern part of PE-1 subsegment.

Sato, T. et al. (2013) pointed out that the melt supply center (tip of V-shaped bathymetric structure) between segment PE-1 ar
NTD-1 has migrated westward. It means that the enriched portion in the source mantle beneath PE-1 and NTD-1 subsegmer
has migrated westward. Melting of enriched, probably preferentially melting, components induced the strong melt-focusing pro-
cess to form the V-shape bathymetric structure between PE-1 and NTD-1. This constraints the spatial scale and type of enriche
component in depleted mantle.

References

Sato, T., K. Okino, H. Sato, M. Mizuno, T. Hanyu, and N. Seama (2013), Magmatic activities on the Southwest Indian
Ridge between 35E and 40E, the closest segment to the Marion hotspot, Geochem. Geophys. Geosyst., 14, 5286?53(
doi:10.1002/2013GC004814.
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Origin of Magnetization High at the Yokoniwa Hydrothermal Vent Fields, the Central
Indian Ridge
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Measurement of near bottom magnetic anomalies is an effective method to reveal the spatial extent of hydrothermal alteratio
zone and to find buried hydrothermal vent fields because hydrothermal alteration processes can change crustal magnetization
destruction and creation of magnetic minerals. In the Yokoniwa vent field (YVF), which is located at the top of the non-transform
offset massif, called the Yokoniwa Rise, in the southernmost part of the Central Indian Ridge, a high magnetization zone wa:
discovered by AUV r2D4 in 2009. Basalts and ultramafic rocks were found around the YVF, however the origin of positive
magnetization and the relationships between high magnetization and hydrothermal activity are remains to be investigated.

In order to constrain the origin of magnetic source near the YVF, we conducted deep-sea geological observation and magnet
measurements using submersible Shinkai 6500 during the R/V Yokosuka cruises, YK09-13 and YK13-03. Vector geomagneti
field were successfully obtained along the all dive tracks at an altitude of “"10 m. The distribution of crustal magnetization is
estimated by vertical and horizontal components of magnetic anomalies using the 2-dimesional forward modeling technique an
frequency analysis.

In the southern slope of the Yokoniwa Rise, serpentinized-peridotites were discovered and absolute magnetization show
entirely low ("6 A/m). On the other hand, just around the YVF, hydrothermal sulfide deposits, tiny dead chimneys, shimmering
and talc were observed and absolute magnetization shows relatively high (9 A/m). This magnetization contrast between the YV
and the surrounding area may be attributed to the difference in amount of magnetite, controlled by the degree and the temperatt
of serpentinization. One of the serpentinized-peridotite recovered during the cruises showed large amount of magnetite and hic
natural remanent magnetization. However, the highest absolute magnetization (20 A/m) was discovered at pillow basalt area wil
thin sediment just "700 m away from the YVF, implying recent off-axis volcanic activity. Therefore basaltic intrusion beneath
the YVF is also possible for the origin of high magnetization. In addition, magnetic iron sulfide (pyrrhotite) grown during
hydrothermal circulation, which is proposed at the Rainbow hydrothermal vent field, is also possible.

Consequently, we proposed three possibilities for the origin of high magnetization at the YVF; serpentinized peridotites
with high temperature hydrothermal alteration, basaltic intrusion bodies, and pyrrhotites concentration. All of these
hypotheses are related to hydrothermal activity. For the further inspection, recovering subseafloor rocks and inspection
of rock magnetic properties are absolutely necessary.

P — R HEECHURTR, A, EEEES, YRR, 4 T 7 o RIS, TR
Keywords: Seafloor hydrothermal activity, Mid-ocean ridge, Ultramafic rock, Deepsea magnetic anomaly, Off-axis volcanism,
Oceani lithosphere
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Three-dimensional seismic structure of the Rainbow area, Mid-Atlantic Ridge 36 degree
N
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Oceanic lithosphere formed along slow-spreading mid-ocean ridges is structurally and compositionally heterogeneous due t
spatial and temporal variations in tectonic extension, magmatic accretion, and mantle temperature and composition. While mic
ocean ridges with greater magma supply host a greater abundance of hydrothermal systems, the relative roles of magmatic inp
heat advection and faulting in controlling ridge structures are still poorly understood. These are particularly important to un-
derstanding formation and evolution of oceanic core complexes where ultramafic-hosted lithologies are exhumed at the seaflo
by long-lived detachment faulting. The MARINER (Mid-Atlantic Ridge INtegrated Experiments at Rainbow) seismic and geo-
physical mapping experiment was designed to examine the relationship between tectonic rifting, heat/melt supply, and ocean
core complex formation at a non-transform offset of the Mid-Atlantic Ridge? 364" N, the site of the ultramafic-hosted
Rainbow hydrothermal system. Using the seismic refraction data from this experiment, we constructed three-dimensional tomc
graphic images of the crust and upper mantle around the Rainbow area. The seismic velocity images reveal undulations in crust
thickness across the ultramafic Rainbow massif, indicating temporal variations in melt supply, magmatic processes, and crust
construction. Previous studies suggest that a current heat source for the vents, which probably arises from a magmatic body,
required just beneath the hydrothermal vent, but the tomography does not detect a low-velocity anomaly indicating a significan
magmatic system or high-temperature region beneath the Rainbow vent site. The only candidate region for high-temperature
and perhaps melt at shallow levels is much further to the south, and located roughly beneath the central valley of the spreadir
center. At the Rainbow massif, where mantle rocks have been recovered by direct sampling, mantle velocities near the seaflo
are significantly reduced te 5 km/s. This velocity reduction implies that an active hydrothermal circulation system altered the
mantle via recharge and discharge of seawater.

Keywords: Slow-spreading ridge, Oceanic core complex, Rainbow hydrothermal field, Mantle alteration, Hydrothermal circula-
tion, Seismic tomography
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Thermal structure of old oceanic upper mantle: Constraints from electrical conductivity
imaging in the NW Pacific
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Ri&. ZNZFNH 130, 140, 147TMaTH %, TL—bmHITTINICE DL &, TS DEMREIC X S REEDRENI
JEFIT/NE VY, L TADNBLXUREERET T IV, SEXGEEHEEDSHDNIEE (H5WVIMEEXEEEFEOEY)
M X > THEICER S, 0.01S/mK D & EEXUAEZICKZFEIICHERHT % &, A TIEH 80km, B ¥ Tl
#J110km, CIEBELTIZH 200kmTH %, TNHEDEIF, BH—D T L— MNAHITTIVOERZETIIHHAT S T EHH L L,

K TOBELUALLERGEE T /VIE, Dl < LMl 4 DB X O & KE LT —)V TRUT MO RNIEMIENSH % T

LR, TOREZ, H—DT7 L— MaHET INHED FRFEROZETIEFHITERVD T, FALSV TR ALY
HeDL 2ENEZE A Z0END %,

F—T— FifErE LA > ML, U, 7% b bV w ik, BRSNS, RS
Keywords: oceanic upper mantle, northwestern Pacific, magnetotellurics, electrical conductivity structure, thermal structure
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PGE abundances and Os isotope ratios of troctolites from pacific oceanic lithosphere
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SENDA, Ryokd* ; ISHIKAWA, Akira? ; MORISHITA, Tomoaki ; SUZUKI, Katsuhikd ; ISHII, Teruaki*
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1JAMSTEC,QDepartment of Earth Science and Astronomy, The University of Tok8chool of Natural System, Colleage of
Science and Technology, Kanazawa Universifykada Geological Institute

The structure of oceanic lithosphere becomes much clear in these days. Troctolite is a kind of gabbro, mainly consisting

of olivine and calcic plagioclase with minor pyroxene, found in oceanic lithosphere. Melt-rock interactions at mantle-crust
transition zone are believed to play a main role for troctolite formation. Troctolites are locally found at Atlantis Massif oceanic
core complex, Mid Atlantic Ridge 30 N (Blackman et al., 2006), at Kane Megamullion, Mid Atlantic Ridgé 28 (Dick et al.,
2008; 2010), at Uraniwa Hills, Central Indidan Ridge (Nakamura et al., 2009), and at Godzilla Megamullion, Parece Vela Basin
of the Philippine Sea (Sanfilippo et al., 2013). They also occurred as sections of the oceanic lithosphere in ophiolites and sho
similarity to lower crust sections from slow and ultra-slow spreading ridges (e.g., Herbert et al., 1989; Sanfilippo and Tribuzio,
2013). The formation process of the troctolites is in debate. From the ophiolite studies, troctolites were formed as cumulates fron
primitive basalts in a closed system (Bezzi and Piccardo, 1970; 1971; Borghini and Rampone, 2007). Alternatively, troctolites
were the results of a substantial amount of mantle olivine incorporated into the lower oceanic crust (Suhr et al., 2008; Drouin e
al., 2009; 2010) based on the studies of oceanic core complex.

Troctolites were also found in the drilled core at site 895 of ODP Leg 147 in Hess Deep, located at a triple junction between
EPR and Cocos-Nazca plate boundary. Hess Deep is a small rift with intra-rift ridges, where deep-seated rocks probably forme
at EPR are exposed (Francheteau et al., 1990; 1992). Ultramafic and related rocks were expected to be found at the site
fast-spreading ridge system and sequences of dunite, harzburgite, troctolite, and gabbro were actually drilled (Allan and Dick
1996; Dick and Natland, 1996; Arai and Matsukage, 1996). Troctolite appears to be transitional from dunite to olivine gabbro
(Arai and Matsukage, 1998).

Major, trace and platinum group element (PGE) abundances and Os isotope ratios of troctolites from Holes 895C, 895L
and 895E were newly measured using XRF, ICP-MS, and TIMS. The samples are clearly divided in two grouj3shbWwigio
and NiO. Prichard et al. (1996) reported the PGE and trace element abundances of the ultramafic rocks from Holes 895. The
PGE concentrations of the troctolites were in a similar range to hartzburgites and dunites from the same sites and Pt and Pd &
enriched in some troctolites. They also found platinum-group alloys and base metals in troctolites. New data set with Os isotopi
ratios possibly make constraints on the forming process of troctolites under the oceanic ridge.

F—TU—F: b T FIA b ARAIT LFAGARK, BRI TREEE, E L — b

Keywords: troctolite, Os isotope ratio, PGE abundance, oceanic lithosphere
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The origin for the olivine- rich troctolites from the oceanic lithosphere: remnants of a

reactive MOHO
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SANFILIPPO, AIeSS|€J* ; MORISHITA Tomoak? HARA, Kaori? ; TAMURA, Akihiro? ; ARAI, Shoji?
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Keywords: Ocean floor, Peridotite, Troctolite, Melt-Mantle reaction, Moho
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Experimental study of anelasticity of a polycrystalline material for seismological appli-
cation

B JE7 1 Iy w07 L i st 2
TAKEI, Yasuko* ; YAMAUCHI, Hatsuki! ; KARASAWA, Fumiya?®

VUK A HIEENTZET, 2Yahoo, Japan
IEarthquake Research Institute, Univ. of Toky®ahoo, Japan

WEEET L — b OHERGHEREEDHERLED 5. TOMEHE, (L2hE. AV Mo, kiR fils & OMEHRZED
HIBICRE L 200, SAOIEHMRMETH S, T OIFHMEREICII RO N Z N esd, 71/ AT 27 DX
HEEEDJFEEDRIE DK AV ki &0 o T BRI ISR B2 % T EWTERY, AaiklOIEFMER 2 RS 2
®HITIE, 1000°CLLEDOEIRT., U E-ERICHNS T % K 5 R EE I (1-0.001 H2 & BARIE (<1076) THEMEEE
EREZNET Z0END D, TDXKIEHEEBIIEHE L WD, REDRREIE N2 RN 77— &1, 1. Jackson
EDTNW—TWRELT:— DT —2ZNH2DHRT, T —ZOREND A —1 2 THIR A 51 = X LD
EhEF RV, FAEIE. T—XORERMI T2DIC, Sa0T7FasYEE UTEKEY) RVt —IV) OZiERA%
Wz 217> TWb, GAaKD ERESOERW T FaPEzZ > 2 & T, BiEE TEREZITS T EMNTE, il
TR PR 6 M N SN THRER ST TE S0, 4 OYIEICHRT Uk W E5E SRS BT Y
AN Z A LORIRICENTH %,

CNXTOMIET, SHEERDIEFIERE & REPEICEE GRS 2 T e 2L ML, < v 7 AT T)VEREL
fm Z Wiz It 2 r—1 > 71|, Q = Q(fffm), Z#2Z L7z (McCarthy, Takei, and Hiraga, 2011, JGRPriestley and
McKenzie (2013, EPSL)&. C OIE#MEETIVEHNT, Za— U EBISEEED S, BETL—bBX OO T
L— kO EME, REERG, EEZ RSBz, LA L. McCarthy et al (20117 — X DHMALE I EIE. <> bb
W30 B B EE N OB JEIEL (10° <f/fm <10°) ICHRTHRIE W 28, & D BRI E IR T DI T —
X PG LT, TORT—1) V FHIOMER O et 2% C & WEEGHEE Ko Tk

L, Sa7FaZYEo ez X 0GR - &ERETHE L, BRI O sy co T — 2 Z80S L
T3, TNETORERNS, BUSLEPRED 100 DL EORE G EZ 3T TOIEFEORS FE, v 7
29 TIVEEB M IC X MR AT —Y Y THIOBRTIEE B A ENHNT e 572, BT, R X % 28558K
DOIEFMFERMOMEED, v 7 AT TV Ar—) YA SDOTHREDE (DX, FMEAOEEN S TN LD
E) EBEMNICKRENT EWghoTz. ANCIE,. ZHESAORNZKE K FE 2D 570, T DOFERKER
&, 2R Z ORIISGE DWW T & TIFHMERAIMEES NIz L BN TE %, LI~ Y MV TIAEADBLSICT
WREICH D, TO XSG COMERGHEREOMRRICIE. RlUSOLEE COSEEEADIEIER 2 PR 5 2 &M
BEICEDLEEZTVS,

F—U— R IR, ZRG5A
Keywords: anelasticity, polycrystalline material
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Seismic structural changes in the incoming oceanic plate beneath the well-developed hor
and grabens
Seismic structural changes in the incoming oceanic plate beneath the well-developed hor
and grabens
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FUJIE, God* ; TAKAHASHI, Tsutomu' ; KODAIRA, Shuichit ; OBANA, Koichiro! ; YAMADA, Tomoaki?
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ISR EZSNTVSH, il b Wi KIS IEENRE U TWRWIEATC L RN O/KENMEIM L TE O HE
R DA b HERERARIC A UTe NV a7z @ U CORMMNBHERRNICIRIE L TV S ATREME B RIS N TV %,

HAUHEER T B, 7 L— Mrhdh DI ENRIVA L « 75 —RUBEN AR TE > LEFEEL TV
RO —DTH D, MAABERGOUFET L — MEEOZLEBRZIIT 5 DICHE L BN TH 2, L L, KEDK
ELHIWAR « TI—=_XYHEHE NS NIRRT OMIERIER 2 RE T E AV, TNXTRERE - L LMIEE
HWEA TV S £ Z SN S HHEEE A OFREN I TE TV o7,

Z TC. 2013FH, WAIKRIRRE T EIRA A REZR B EHIEER T 2 FH O C =R T HAHER 2 B Y] 2 Wi 25 72 920 U 72
ZORR, WBFEEAATIEEESY > MVE THIGZEDEA TS C L 2R TER, E5IC, TNXTORHETIIHE
RUENZIE TR LIS UDBIIITE TOAh o ehd. 79— OHIC LK MIEER 258 L7z C & T, HER
JENZ BT ANCARTE LIz LR E N2 T = — X2 @I % C LI L. HEREE N O /KEEIC DWW T AR 213
BT ENTE, ZTOMRIZ, HERJE O N EHTRAND/KOMIGIHE Z VG2 2R T 2L DTH %,
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Keywords: oceanic plate, trench-outer rise region, bending-related faults, seismic structure, water contents, ocean bottom se
mometer
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Mafic minerals within a sediment core sampled by ABISMO in Mariana Trench

JEMR v b BRI B 2 B R3S T3 AT PhER 4 SR L NE ZRE 5 Bl s EH
MICHIBAYASHI, Katsuyoshi* ; TERUMINE, Naonobé ; HARIGANE, Yumika® ; NUNOURA, Takurd ; UEHARA, Shigeki
: OHARA, Yasuhikd ; MIYAZAKI, Junichi* ; TAKAI, Ken?
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Hnstitute of Geosciences, Shizuoka Universitpstitute of Geosciences, Shizuoka UniversigdST/GSJ*JAMSTEC,°Hydrographic

and Oceanographic Department of Japan

Mariana Trench is one of the deepest oceans in the world more than 10,000 m depth. Although the mantle section outcrog
along the land-side slope of the southern Mariana Trench, the studied depth so far is approximately shallower than 7,000 m ar
therefore few geological information is available for the mantle section deeper than 7,000 m. In 2008, a sediment core has bee
sampled at 10,350 m in Challenger Deep of Mariana Trench by ABISMO (Automatic Bottom Inspection and Sediment Mobile)
during KR08-05 cruise. The sediment core is 161.5 cm in length and contains mafic sandy grains such as olivine and spinel. |
this study, we sampled the mafic minerals from the sediment core and analyzed their major element compositions. As a resul
the chemical compositions of the mafic sandy grains were compatible with those of mafic minerals within the peridotites along

the land-side slope of Mariana Trench shallower than 7,000 m. We will discuss the origin of these sandy grains.
Keywords: ABISMO, Mariana Trench, Challenger Deep, sediment core, spinel, olivine
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High Ni and Mg olivine as a time recorder of chromitite P-T history

S U e R L A K2 Y2 ALT TS 3L
MIURA, Makoto!'* ; ARAI, Shoji' ; YAMAMOTO, Shinji? ; SHMELEYV, Vladimir®
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IDepartment of Earth Sciences, Kanazawa UniveréiBgpartment of Earth Science and Astronomy, University of Tokyo,
3Institute of Geology and Geochemistry, Ural Brance Russian Academy of Sciences

High Ni and Mg olivines were found in dunites enveloping podiform chromitites from Oman, Ray-1z and Luobusa ophiolites.
These high Ni and Mg olivines occur only in dunite adjacent to chromitite. This characteristic suggests subsolidus Ni and
Mg diffusion from the chromites of the chromitite. In the case of dunite enveloping concordant chromitite from Oman ophiolite,
olivines show high NiO (up to 0.5 wt %) and Fo (around 92 mol %) contents. This is not the case, however, for the dunite envelope
around the discordant chromitite in the Oman ophiolite. On the other hand, olivines in dunite enveloping UHP chromitites from
Ray-Iz and Luobusa ophiolites are extraordinarily high in Fo value (94 - 96) and NiO (around 0.5 wt %). Silicate exsolution
lamellae in spinel from UHP chromitites and concordant chromitite suggest that these chromitites have experienced substanti
cooling, and probably decompression, for a longer priod than the discordant chromitite from Oman. According to the well-
known Ni and Mg diffusion coefficients in olivine, the high-Ni and -Mg olivine in the dunite envelope may constrain the cooling
duration of the chromitite and the history of ophiolite. Podiform chromitites are enigmatic in origin, and their origins should be
systematically classified to understand concerning mantle processes. Their temporal relationship is a clue to solve this problen

F—TU— R MASAA N - MgHLEL RT 4 73 —L - 7aIZA M REI/OI XA M EEEIOI XA b IRERE
1IN

Keywords: Olivine, Ni and Mg diffusion, Podiform chromitite, Low pressure chromitite, Ultra-high pressure chromitite, P-T
history
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Geochemistry and genetic conditions of primary boninites from the Ogasawara Islanc
Group and Oman ophiolite

JOA REOREA b5 il A% 1 gty L AR 2 B AR !
KITAMURA, Keitaro!* ; KANAYAMA, Kyoko ! ; UMINO, Susumt ; ISHIZUKA, Osam ; KUSANO, Yukit

VIR IR AU, 2 R YISl
IDepartment of Earth Sciences, Kanazawa UniverdBgological Survey of Japan/AIST

Subduction initiation and arc crust evolution along oceanic plate boundaries are fundamental processes that modify ocean
lithosphere and promotes the material evolution of the Earth. How subduction of oceanic plates initiates and develops largely de
pend on the thermochemical structure and mechanical strength of the colliding two plates. The resulting conditions of the wedg
mantle can be best represented by the varying geochemistry of primary magmas produced through the subduction initiation. F
example, the subduction zone in the 1zu-Bonin (Ogasawara)-Mariana (IBM) arc started with an intense high-Si to low-Si boni-
nite magmatism during 48-45 Ma (Ishizuka et al., 2006; Kanayama et al., 2012). By contrast, the subduction stage of the Oma
Ophiolite lacked typical boninite and is characterized by the low-Si boninite magmatism (Ishikawa et al., 2002; Kusano et al.,
2014). Because of its high Mg#s and andesitic chemistry, boninite is generally considered to be a candidate of a primary magm
derived from the hydrous upper mantle, and therefore, its compositional variations reflect various thermochemical condition:
of the source mantle. The geochemical and petrological studies on boninite magma genesis can provide crucial information o
the evolution of arc and the formation of continental crust. Boninites are distinct from ordinary arc magmas in highly depleted
U-shaped and depleted spoon-shaped chondrite-normalized rare earth elements (REE) patterns.

We have investigated melt (glass) inclusions enclosed by boninite-derived chrome spinel grains in beach sarid, called
uguisu-zund from Ogasawara islands, and in wadi sand from the Oman Ophiolite. We analyzed major- and trace-element
compositions of the boninitic melt inclusions by EPMA and LA-ICP-MS (Kanazawa Univ.) and H20 by SIMS (Hokkaido Univ.
Creative Research Institution). Glass inclusions in spinel have more Mg-rich compositions than aphyric whole rocks, indicating
their primitive nature since derivation from the source mantle, which experienced least modification by the processes such as cry
tal fractionation, and assimilation and contamination by the crust. Volatile measurements of melt inclusions confirmed that they
were only slightly degassed and retain primitive contents. Five geochemical types (BIC-15) are identified among boninites fromn
the Ogasawara Islands and a single geochemical type from the Oman Ophiolite. Both Ogasawara and Oman low-Si boninite
show lower H20 contents than high-Si boninites. Assuming that the most magnesium-rich melts of each geochemical type i
Ogasawara and Oman boninites coexisted with olivine and orthopyroxene, the P-T conditions of these primary boninite magme
were estimated by using the geothermobarometers of Putirka et al. (2007) and Putirka (2008). High-Si boninites erupted on th
Ogasawara Islands during 48-46 Ma were generated at 1400°C4td 0.7-0.9 GPa, whereas the subsequent low-Si boninite
at 45 Ma formed at 1380-1400 and 0.8-0.95 GPa. This suggest that the geothermal gradient descended from 48 Ma to 45 Ma.
On the other hand, low-Si boninite from the Oman Ophiolite was generated at'@3#@ 0.5 GPa. Hence, it is apparent that
the wedge mantle beneath the proto-IBM arc was significantly hotter than that in the Oman paleoarc.

F—T— F: LFHARGLE, IBM 5, A~ —>2F T 0 451 &, & SN, K SIS, AV MaaY)
Keywords: subduction initiation, IBM forearc, Oman Ophiolite, high-Si boninite, low-Si boninite, melt inclusion
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Thermo-chemical evolution of mantle wedge during the incipient stage of the Izu-Ogasaw

Mariana subduction zone
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T L— bR FARHDIEK & BIlOFERFEZ AT 2 T L&, KEDOEHZE U & U Tz HERO Y E (b 7% Bl fiE
T2 LTHEETH S, AL TIE. NEFEBESZ ZO TSR THE Ul 7 O RSG & 7 DRz 2 b 2 #EE
L. Efich o TiE#hz ki s 2 et Sl EEITH % IBM SO FABRFIEAIAD< > bV v ¥ DOIRE
RS ER Uz, /INERIEE TR, 52Malc KEET L— R DL ARARZ MG U TziEtg, rhisei iz~ 27 (forearc
basalt: FAB)zF4 L. EBMEINY L7 A F 2T, 48Mablbi%i*ﬁﬁ:§§hﬁﬁk*£?%b SIO; ICEATIENS (7
SIfENS) 2784, 45Mall{EKAGE T Sio, I HEIRNZ LW SITENSICZE L, oW TEEDOEIIMY LT A~ - ALy
7V V) EDTEEANIR U7z [1,2].

B SIBXUEK SIEASEZZNZN., 7V YNN—=T v A b [3] ?oJZU‘I/JI/‘/“’?/( k [e.g. 4] DREbFEIRERTHERE Nz X)L
k eV EBEEEAKZ RS, #F L KW TFUCEEE (Yb>0.3 ppm)E. & SIS EEICHEE Lz by S—
Vv A M RERMEE TS LT %, Ko, NEROBNGICREEE R ZTi L (<0.04) WEWAT T ALk
FHHRERKMLTNS [2le —/7, @ SINES IS % FAB & MORBEET > h )LD 10%LL RO liARLC
EREN, BFRODALABRIMIBELIZLIVY IS4 N ThD, TDT Lid. & SHENEDEMIBRIEYIEN FAB DA
JEODOABAAETIERNWT EERT,

KMEIEMNER TSIV N—V v A b EHFORERIREE NS 2HEE LTIz T A, & SITEANS (Mgo= 2&
H,0=3.2 wt%) T 1430°C. 0.83-0.96GPa X Sif# A\ 5 (MgO=19, H,0=2.6 wt%)C 1380°C. 0.86GPaC® - 7z [5].
HUTERMEFAB BXUEIY LT A K « VI 7V AV EDERSE 2 LIV S A b dlfRdE [e.9.4]) L IS % C }:
W& > THER LTSS, A& 13K T 1350°CHEE, 1.3-1.7GPa #%#13 0-0.5 WD/KDTE(E R T 1300-1350C., 1-1.2GPa
EHEE T Nz

PR 7D MgO M5 Y LR T V¥ v )UE (T,) Zit B Lize FABREIY LT A &« LI 7V ED
T, (3% 1400°C T, HR#EsE N~ > MV EFERETHZDICH L, # SifEASIE 1500°C, K SifiE A751d 1450°C THIR
MR FRDEERTH D, FCm SIHENSE T IV—LEFES Y MV EFARETH S [6] Thd, 7 1V A TH
Si N & AR (51-45Ma)ic 7))V — LEIED K BIGEIDEEC 5722 & LRGN TH 2 [7]. @HIBDE SiEASEIE
g, 7V — LEFEASGEEI ORISR TH S aRENDH %,

ko ehs, INEFHBEICHT S IBM SUERTIEEDO< > FLY v DIERO & S iR AR b2 i Uiz & &
Z6N%, 52Malc i TEEEORTFHETL—FHEL TRV TV EVET L— MR U TItAED 5 &, 2 L
FRERAFRELTT 2V EXET L— bR CHERIERDE S O | MiBE OV > MVOE T #lfE T FAB VAR
TNz, 48Malciznd &, EEBICIFE LI T — LDIEFKD <Y MVAKI 1IGPax T EH L. AT T X)L M2 o Ta i
IKEMRERLC LTE SIENEY S EAER LTz, 45MatiEicid. ThASABRDHEITICEVS > MV mEIE N, &5
WY MIVY 2w VORMRNIRE > Tze FORER, 2 MVY 2y YOYBEMERE S Y MV ANEDS itk
T, BRI SIHBASERTEMY LT AR - VI 7))V TIOEINHE O ZED D @R EIN—EERA
ek Uz,

[1] Ishizuka et al. (2011) EPSL, 306, 229-240. [2] Kanayama et al. (2012) Island Arc, 21, 288-316. [3] Falloon and Danyu-

shevsky (2000) J. Petrol., 41, 257-283. [4] Hirose and Kawamoto (1995) EPSL, 133, 463-473. [5] Kitamura et al. (2014) JPGU.
[6] Herzberg and Gazel (2009) Nature, 458, 619-623. [7] Ishizuka et al. (2013) Geology, 41, 1011-1014.
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Keywords: Ogasawara (Bonin) Islands, boninite, mantle wedge, IBM arc, mantle potential tempareture, subduction zone
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Hot and ephemeral subduction zone magmatisms in the Oman Ophiolite
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KUSANO, Yuki'* ;: KITAMURA, Keitaro! : ADACHI, Yoshiko? ;: SHINJO, Ryuicfﬁ : UMINO, Susumt ; MIYASHITA,
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WA=y S SHRT DT TWIHRINIC T 2T —T 4 A 7 4454 MHE. W NERETICILAAA
AT TRFEEEZEZ LN TVARERSEEHED, XY ML AE SR SIAREREE VI AT 0451 NETF R R
FLTWBTENHIENT WS, IBaBIcidB L TGN EENS T Lo, BEMRAE/NEFE<Y 7 5l & B4
5TeHXT oA TA MORJEE U THEMEDEE TN T3 [e.g. Dilek and Furnes, 2009]

ULh L, FIEROAR—=2FT 4454 F T, 100 MatEIc & sl KiEsEh S ThARAREANDILHUC K > T, BASE
BB ARG (V2 sequence HYELC - 7z [Ishikawa et al., 2002, Geology] it LA EAMN 5. T DB RIEE I
2-300)74E THJE U [Kurihara and Hara, 2012, JpGUYE D% 1000 /7 4ELL B> T7 7 PEICH F U7, AT
&, A=V OMNEDOFEIR, SR - HIBREAR S . @M D - oA — VDI RARGET W R ELRT 5,

V2 sequenceVEf i ICEISE T & % Wadi Bidi Hils( Tld, JEE 1110 mOBE SR FEILERER 2 km I FEH T 2 & EHEHE
BYIEIC X > TRA (Lv2) & B (UV2) IR E 5 [Kusano et al., 2013, Special Publication 392, Geological Society
of London}, JEE 970 m®d LV2 I3 EwiICRHEA, RUTEA, HBURIEG E DA D AfZE A, BEEdRYIE 3 vl T D
BV L7 A RTH5, BIFE 140D UV2 DKEFIEE 1 mEL RO — MRIBED SR Z D, i LRI IZKHmEkic
Ko TR LB RN ET %, UV2 RSN AL A, BTG & BRI AR Z 5-10 vl BIMANE TH 5,

TS DA RN B Bl BEENHZ58 C TREEICHIE U TW» Rz /R, —/. LIL JTRICIEE TR ZxR
9o LV2 513 176H/177HF & 143Nd/144ANdNEREIH O S & BUEL U 72 IR 279, li#ld B3 84a Hf-Nd Mantle
arrey Fic 7oy hEnzc eh b, AT THRAV I LWV IAEICH G LTIeBIIbIhThd e EZBND, —/.
UV2 78513 LV2 & 0 K Nd [FIfHAIEZ RS, UV2 O HE-Nd RINHARZ I, B O7E S 0.9951C 5 U CEPEME
HEREY) 0.005DIEE L CRIIIHATRE T H %,

A CEIRE NS WIS BGEENE, BV L7 A FERE D (LV2) MHIEANE (UV2) N& < T <Ish £k
5, KEITIAAHEROAE T 2K E LT, ILRAATE T L— b ELTHEE TH > Fefzdic, BlO< Y ML oy
IUEL, BIMADN S DT S AT 2 T HRDFEE LG o ENEZXBND, AT 4 AT A MEDT TNz LH
IAWIEAT T O—IRTHZAREINT 4w 7 —)VICEEE S Nz A RS 137800°C. 1 GPaTd % [Searle and Cox,
2002]C £ B, BANAE S I RIEBICES U@t EHERE Y A )V NI A S TRlfRIC K > TE b dNfz e EZ BN
Do

F—TU— R ik A i, FIEIIA S, NS, A —2FT o+ 514 b
Keywords: High-T subduction zone, Initial arc magmatism, Boninite, Oman Ophiolite
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Fate of high-T subduction zone and the obduction of the Oman Ophiolite

Y 1 B ARG L AUR ROREA L ol —a 2 A)ITIAGE 3 @l At
UMINO, Susumi* ; KUSANO, Yuki' ; KITAMURA, Keitaro! ; NAGAISHI, Kazuy& ; ISHIKAWA, Tsuyosh? ; KANAYAMA,
Kyoko!
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HIEROYPE IS K E B RIE L CE Y VAT 2 7 OWRZETak A, #rET L— MEFICBT % i
IANFEFFE & BT DA D %, 2O A ADRIHIE T L— F 77 b =7 ZADOFRFESS KBEHR O BOEFE 7~ 2R
5% FCEERRE RS, hHRABEEIBIIC IR Mg ICEBRSR RIS TH A MAES VD FRET 5, #
H—/NEJFR—= ) 7 FIID X 5 I HHN IR LA R OFE Tl SIS E IR R NS L, KREdzetric il
TET—FRAWA T4 ATA M ERETIESIICZLWEA T UDEHRLEY, 2D0NEXA 71X, < MVOIRE -
HROBENCE>THEL S [1,2], HEDHIE, ThSOWERIEHNTSIY MUY o YV OIREHREEDE &
5MICT BT ET, ILPRARTFIERDRBELEERT 7 b = J A DN CAfilafigz kb X 5 LA TS,

FT 4 AT A FHKFEHTR FANEE T 2 TR TIERRINS T L— MERD SURADI N E 5, ZOFEE, ik
KEEEEOEIRY VAT = 7 AT OIRMAFRHNREL, LEUIFENES IS E2ES [3] BREINTAS T Eiid -
MO MVEHICEH ELTARENT 4w IV—)VEn%, £ DYV—)IVDOY¥—7Z K 600~840° C, "1 GPalcxf
L, ZOLICERRZA T 4454 MIEE 10-20 kmUH7x <L, V—IVDOZERTEINEL L T EERENNE N E WV I FE
WH 5 [4le THIRNRDGEFRICH STV —IVveA T 4 F 54 Dl LT 58T ERCEE>TZTHEINTVS [3].
UL, BEESREARY—UF T 44T A4 MCBOTHEILEHKOMRN NS, vV —)L L FlRimach g Uiz~ > LA
VI UVEDBMREESIERCL, ETEMYVLTA NI, ROTENEY T EER LT L ZALMLTZ S, 6]
WoT, V=IVeF T 0454 MIREELTGTNCH > 1-DTE%L, 7tRD EFOEERELS C LA EH LUk
BEMED RV, T 5IC Cr AC VD X)L A gy 5 RIS N0 ANS AV &, K72+ )VilE 1400 C O
XY NIVAYTVENS 05GPa 1320 CTHEiLIzC &b oz 1], BlB, CTOEANES TSI 17 kmlEDO<
YRV S ER LT EIILIEED, BIfFT34A 74454 FOETIEZELZ 15km LA,

NS OBEHEREBAEMNCHIAT 57201, UTROETIVERET S | 7—F ZEOHKH 5 AZEANDIHI ),
PR FOEIRT 2/ A7 27 RICILRANTEA T TS 308 km, 8000 C CHAMEAAMNE &5 -7z, NdhifkLt
IC&BE, TOATTHoHREY AV MG HREDREEN(6, 7], PEOERY v/ X7 2 7HTEDRfRED S L
JERK L, RET17 km 1320 COIT LIESHMSEMNEE S TS WNETHO NI N—=T v A S ESEEL [1], K DRSS
TYY MVERIGLTE T A FF v 3V EEK L DD LR (8], ALz, 800 CLLEOER TR E1Z
DIRL, IRRAATEAT T EElOiErEddAmeaEIc, i~y MVBARAL—ILVY IS4 N eixb, =TV Hh Vb
CR DY IR N 2, ZRAT T EEE i< Y FIVOBEEHAKEL, WERESE Lz, —7, AT 7 Mox v
R IVIEHIFR & 08 U CIRAA RGN T T2, IZIZHKTH - Tofedd, HASEOFRE R RBITH S H 300754 T EIESZ
BEU, BB~ MLy T VT URERAT T EiiE, iU TARENLVT v IV —)VEEoT, BT
KD > MV 2w Y RERE, E AT 2y Y OV Y AT 2 7 OREICK DO HEN, BEEERL
72—V EAICEWA T v 454 S EEBHEEE T,

[1] Kitamura, K. et al., 2014. JGU 2014, Yokohama [2] Kanayama et al., 201Bland Arc, 21, 288?316 [3] Wakabayashi
& Dilek, 2000. GSA Spec. Paper 349, 53-64 [4] Cox, 2000. PhD thesis, Univ. of Oxford [5] Ishikawa et al., 2002. Geology, 30,
889-902 [6] Ishikawa et al., 2005. EPSL, doi:10.1016/j.epsl.2005.09.049 [7] Kusano et al., 2013. Geol. Soc. Spec. Paper, 39:
177-193 [8] Takazawa, 2012. J.M.P.S., 41, 257-266.

F—T—F: A=A T oA TA b, BANG, SR ARAIE, ARZEIVT 1 7V =)V, IWPHRABGFAE, AT X7 3
M
Keywords: Oman Ophiolite, boninite, high-T subduction zone, metamorphic sole, subduction initiation, obduction
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Magmatic diversity of the ultramafic rock in the oceanic crustal sequence, Oman ophiolite

S RN 2 RN AR 2
KANEKO, Ryu'* ; ADACHI, Yoshiko? ; MIYASHITA, Sumio?

LR R IEEBE A ARETTER, 2 B R
!Graduate School of Science and Technology, Niigata Univerdilijgata University

Although all the wehrlitic intrusions in the Oman Ophiolite are regarded as a single group (e.g. Koepke et al. 2009), there
are two different types of wehrlitic intrusions. The first are ordinary wehrlitic intrusions that have similar features to the crustal
sequence of V1 (MOR basalt). The second are a depleted type characterized by the appearance of true wehrlite and deplet
mineral compositions (Adachi & Miyashita 2003; Yamasaki et al. 2006; Goodenough et al. 2010). The former and latter groups
are linked to V1 and V2 magmatism, respectively.

We report the discovery of a new occurrence of the ultramafic rock in the oceanic crustal sequence from the Oman ophiolite
which does not intrude into the crustal sequence. This ultramafic rock is referred to as the Lasail-South complex, and the olde:
rock in the study area because of being intruded by sheeted dyke complex. TiO2 and Na2O contents of clinopyroxene fror
the complex range 0.06-0.59 and 0.09-0.42 wt%, respectively, and are similar to the fractional crystallization trend of oceanic
gabbro. Co-variation of Mg values of clinopyroxene and An contents of plagioclase show that most of samples plot in the
Oman layered gabbro field. Although mineral compositions of the Lasail-South complex show characteristic of mid-ocean ridge
magmatism, the complex mainly comprises plagioclase?hornblende Iherzolite, olivine clinopyroxenite and clinopyroxenite. Suct
rock assemblage of is different from the assemblage of the oceanic crust of the Oman ophiolite. The Lasail-South complex show
intermediate characteristic of mid-ocean ridge and island arc magmatisms, and we attempt to discuss the origin of the complex

References

Adachi and Miyashita, 2003Geochemistry Geophysics Geosystes(8), doi.org/10.1029/2001GC000272.
Goodenough et al., 201@\rabian Journal of Geoscience® 439-458, doi.org/10. 1007/s12517-010-0177-3.
Koepke et al., 2009:eochemistry Geophysics Geosysteifs 10002, doi.org/10.1029/ 2009GC002488.
Yamasaki et al., 200&arth and Planetary Science Lette251, 52-65, doi.org/10.1016/j.epsl.2006.08.027.
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Compositionally and genetically distinct domains found in the southernmost Salahi man:-
tle section in the Oman ophiolite
Compositionally and genetically distinct domains found in the southernmost Salahi man-
tle section in the Oman ophiolite

TR 18 1 i R 2
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We investigate spatial variability in mineral compositions in the southernmost part of the Salahi mantle section and discuss
genetic relationship between highly refractory peridotites and less refractory plagioclase-bearing peridotites in this region. Th
study separates the study area into two domains based on spinel Cr# such as high Cr# domain in the eastern part that is close
Moho and low Cr# domain in the central part. Concordant dunites commonly occur in the low Cr# domain whereas discordant
dunites are common in the high Cr# domain. Plagioclase-bearing peridotites and wehrlite also occur in the low Cr# region.

Highly refractory dunite with spinel Cr#0.7 frequently occurs in the high Cr# domain. In the low Cr# domain, spinel Cr#
is low and ranges from 0.47 to 0.57. We analyzed clinopyroxene (cpx) in dunites and harzburgite from both domains for REE
abundances by LA-ICP-MS. The results show that harzburgite cpxs in the high Cr# domain and low Cr# domain are highly
depleted in LREE ([Ce]CH =0.0170.02) with [Yb]JCH=2"3. Dunite cpxs in the low Cr# domain have REE abundances similar
to the harzburgites in the same outcrop whereas those in the high Cr# domain are enriched in LREE relative to the harzburgit
cpxs in the same outcrop. This implies that dunite cpxs in the high Cr# domain were reacted with LREE-enriched fluid infiltrated
from the base of the ophiolite.

In the low Cr# domain, plagioclase-bearing dunite, plagioclase-bearing Iherzolite vein occur and phlogopite-bearing wehrlite
discordantly cuts them. The spinel Cr# of these dunites are in a range from 0.46 to 0.56. Abundances of REE in a melt ir
equilibrium with cpx in plagioclase-bearing peridotites and associated dunites are similar to those of N-MORB. On other hand,
a melt in equilibrium with wehrlite cpx resembles to those of boninitic dikes from the Fizh block in the northern Oman ophiolite
(Yamazaki, 2013). From the field occurrence, plagioclase-bearing dunite and plagioclase-bearing lherzolite formed by a reactio
with MORB melt beneath spreading ridge whereas cumulative wehrlite was crystalized from a boninitic melt.

F—T—R: A=A T FATA N, DALAE BELGXFA N REALALIVY T A, MORB, Boninite
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Mafic and ultramafic rocks along the southern Central Indian Ridge close to the Kairei
Hydrothermal Field

VAR PHEL T 4 HIE T 2 5 AR e 3 AR R RS A ek 1 0
NISHIMURA, Takumd ; HARIGANE, Yumiko? ; MICHIBAYASHI, Katsuyoshi* ; MORISHITA, Tomoaki ; SATO, Hirosh?
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Hnstitute of Geosciences, Shizuoka Universtg]ST/GSJ,?Institute of Geosciences, Shizuoka Universt§chool of Natural
System, Colleage of Science and Technology, Kanazawa UnivéiSitiool of Business Administration, Senshu University

The central Indian Ridge (CIR) is situated at the north of the Rodrigues Triple Junction (RTJ) and is a slow- to intermediate-
spreading mid-ocean ridge with a spreading rate increasing from 30 mm/year in full rate near the Equator to 49 mm/year ir
full rate at the RTJ. In the southern CIR near RTJ, the Kairei Hydrothermal Field (KHF) was discovered in August 2000 as
the first directly observed hydrothermal vent site in the Indian Ocean. Recently, KH-10-06 cruise aboard R/V Hakuho-maru
was organized for understanding the hydrothermal system and geological feature around KHF. In this study, we present th
petrography of mafic and ultramafic rocks dredged from the vicinity of the KHF during KH-10-06 cruise. A total of 76 samples
have been studied from 9 sites, including 24 ultramafic rocks and 38 mafic rocks and 14 other rocks. Most of them are remarkabl
altered and hydrated. We classified them into sub-groups based on their textures and mineral assemblies. The ultramafic roc
were classified into 5 sub-groups: 1 peridotite, 2 pyroxenites, 3 serpentinized peridotites, 9 olivine-bearing serpentinites and
serpentinites. The mafic rocks were classified into 8 sub-groups: 21 Fe-Ti oxide gabbros, 4 gabbros including 2 mylonites, :
olivine gabbros, 7 gabbroic rocks with various textures and 8 amphibole-rich gabbros. The other rocks consist of 5 aragonite
and 9 hydrothermally altered rocks.

Keywords: mafic rock, ultramafic rock, Central Indian Ridge, Kairei Hydrothermal Field
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Upper mantle electrical resistivity structure at the continental margin of East Antarctica

RREF 755 1 BPAR ol b5 I (AT 2
MATSUNO, Tetsud* ; NOGI, Yoshifumi ; SEAMA, Nobukazd
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INational Institute of Polar Researdiobe University

The breakup of the Gondwana supercontinent is one of targets of the study on the plate tectonics and related mantle dynamic
The crust and the upper mantle structure under the western Cosmonauts Sea at the continental margin of East Antarctica, whe
a rifting of Gondwana and a subsequent seafloor spreading occurred, are anticipated to reflect the breakup process of Gondwa
We carried out a marine electromagnetic experiment to reveal an electrical resistivity structure at depth of the crust and the upp:
mantle under the western Cosmonauts Sea. Time variations of the electromagnetic field were acquired at two seafloor sites
the experiment. The time variations data were processed on the basis of the magnetotelluric (MT) method. The MT respons
function was obtained after considering influence of non-plane magnetic field sources at high geomagnetic co-latitude. The
obtained MT response functions and polar diagrams imply that the MT responses involve topographic distortion and/or reflec
a higher dimensional resistivity structure under the observational sites. Three dimensional forward modeling was conducted t
examine influence on the observed MT responses from the topographic variation around the observational sites and a conducti
layer just under the sites, which is mostly regarded as sediment. The results of the forward modeling clearly show that the
topographic variation and the surface conductive layer have severe influence on the observed MT responses. A series of 3-
forward modeling with the topographic variation and the surface conductive layer was implemented to examine a resistivity
structure at depth of the crust and the upper mantle. The results indicate that the resistivity structure is explained by a two-laye
resistivity structure, in which the upper layer is resistive and the lower layer is conductive. The upper resistive and the lower
conductive layers likely represent dry and water/melt rich oceanic upper mantle, respectively. The thickness of the upper resistiv
layer is thinner than that expected for a typical oceanic upper mantle of the seafloor age of the study area. The thin upper resisti
layer may require high temperature and high water/melt anomalies that were generated through mantle convection, which we
related to the breakup process of Gondwana at the continental margin of East Antarctica.
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Geochemlcal characteristics of the perldotltes from the southern Mariana forearc
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1JAMSTEC,2Shizuoka Univ.?Japan Coast Guartirukada Geological InstitutéFaculty of Engineering, Univ. Tokyo

Dehydration of a subducting oceanic plate and infiltration of the fluid/melt released from the oceanic plate are thought to be
the key processes to invoke melting of the wedge mantle. Although a number of studies on volcanic rocks in arcs have bee
conducted to reveal a material recycling process at subduction zone, understanding of geochemical development process witt
the wedge mantle is still not as far advanced. The southern Mariana forearc is one of the best locations on the Earth to investiga
issues above, since serpentinized peridotites are widely exposed on the inner slope of the Mariana Trench. We have collect
peridotite samples obtained by dredging and Shinkai diving from 3000@00 mbsl at the southern Mariana Trench. The dredge
and dive points are geographically grouped into three sites: site 1 (KH98-1-D1, KH98-1-D2, and 6K-973), 2 (KH03-3, KH98-
1-D3, and 6K-1094), and 3 (6K-1095, 6K-1232, 6K-1233, and 6K-1234) from the east to the west. We conducted EPMA and
LA-ICP-MS analyses on minerals in the recovered samples to reveal geochemical development process of the wedge mantle.

Peridotites from the easternmost site 1 consist of olivine (Fo# =d1), orthopyroxene (Mg# = 96- 91), spinel (Cr# = 40
— 50), clinopyroxene (Mg# = 89- 93), tremolite (TiQ = 0 — 0.4 wt%), pargasite (Ti@= 2.0 — 2.5 wt%), plagioclase, and
serpentine. Clinopyroxene and pargasite exhibit LREE-depleted (type C1 and A1, respectively) and orthopyroxene LREE- an
MREE-depleted patterns (type O1) in a chondrite-normalized diagram.

Peridotites from the westernmost site 3 consist of olivine (Fo# =942.5), orthopyroxene (Mg# = 9+ 93.5), spinel (Cr#
=45 — 75), clinopyroxene (Mg# = 94- 96), tremolite (TiQ = 0 — 0.2 wt%) and serpentine. Some clinopyroxene exhibits
LREE-enriched convex upward pattern (type C2), others strong LREE- and MREE-enriched REE pattern (type C3). Tremolite
and orthopyroxene exhibit LREE-enriched convex upward (type A3) and weakly LREE-enriched convex upward REE patterns
(type 02), respectively. HREE, Ti, and Y abundances of type C3 clinopyroxene are higher and their LREE and Sr abundance
lower than those of type C1 clinopyroxene.

Peridotites from the middle site 2 show intermediate characteristics between site 1 and 3. They consist of olivine (Fo# = 9(
— 92), orthopyroxene (Mg# = 91 92.5), spinel (Cr# = 45— 52), clinopyroxene (Mg# = "95), pargasite (Li® 0.8 — 1.7
wit%), tremolite (TiQ = 0 — 0.2 wt%), plagioclase and serpentine. Some clinopyroxene exhibits C1-type REE pattern and
coexists with Al-type pargasite, while other clinopyroxene exhibits LREE- and MREE-depleted patterns (type C2) coexisting
with LREE- and MREE-depleted tremolite with weak enrichment in LREE (type A2).

Compared to results of high-pressure melting experiments on peridotite, monotonous increase of Mg# of olivine, clinopyrox-
ene, and orthopyroxene as well as Cr# of spinel from site 1 to 3 suggests increase of melting degree of the mantle peridotit
from site 1 to 3. Monotonous decrease of HREEs, Ti, Y, Zr, and Hf abundance from C1- to C3-type clinopyroxene, from Al-
to A3-type amphibole, and from O1- to O2-type orthopyroxene, is consistent with major element variations above. However, in
contrast to the observation above, LREE and LILE abundance increase from C1- to C3-type clinopyroxene, from Al- to A3-type
amphibole, and from O1- to O2-type orthopyroxene, suggesting involvement of melt/fluid enriched in such elements.

LREE-enriched clinopyroxene and amphibole have been found from mantle xenoliths and subaerial peridotite complex. Thos
clinopyroxene and amphibole have been interpreted as a product of melting and melt separation involving infiltration of LREE-
enriched melt/fluid into the melting system. Similarity of geochemical characteristics of type C3 clinopyroxene and A3 amphi-
bole to those in xenoliths or peridotite complexes may suggest involvement of LREE-enriched melt/fluid to the mantle beneatt
the southern Mariana forearc.

F—T—F: U T FEE DAL AE, G, ARG, METTE
Keywords: Mariana Trench, peridotite, pyroxene, amphibole, trace element
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Petrological features of the peridotite xenoliths in the 1991 Plnatubo daC|te and mantle

metasomatism by subducted ocean
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T4V EYOILY VEOEFYRKE, LYY ONZ—2) kil vy MCAiiET %, 199UFEICHEN LT 14
A NEKRPHRHEREYIHR D S DAL SIS ZRI L T, ARHRHERYICIIMIC & MPIS. EmMa AT & OIS
IS IOTHIERS 72 B8, AURHRE L 7249 200fE DS H DR KR 14cmTH o 7ze TAY A b é:b\/w’o/wao)
M RAEE 5 mmOARED selvageb\ﬁﬁméfh%o RIS 57 %~ > BIVIES & . WIR CLIEE AR HE
MRS TR S NS HIEED DD, BEDX S THhALAFIIIVY VlNZ VB4 ZV XL (Araietal., 1996, 7‘3
LFx v 71507 3F v kil (Ishimaru et al., 2007 THE TN TV 5,

Arai et al. (1996)& 1 TV KILICHET 2 A D AGTIIES Z A ORI DWW THE 217 (Ctype) ik XA~
(F-type IZHFHL. F XA T1E C XA TITRAAL AT THIKRD SiOp ICETWRAE U <IE AV EHBHINL T, MRk L7z
EDTHB LML T VB, FRATIIHRINAS Afr (£0.1mm) ZETHRIEEYIZ 10 vol %L EETs (Arai and Kida,
2000, EHDEFIHES & EFYRDALAGHIESIIH S0 F 2 A T ThHolee AT VHMEBITT 3T v il
AT, FRATHZENTNI 90% (Araietal., 1996 & 15% (Ishimaru & Arai, 2008 TH %, /=, 24 ST&D
EIEIATEAY, Araietal. (1996)C F %1 FIHHYS T % & b HiAk. /377 = 2 —F =7 Tabar-Lihir-Tang-Feni
gl Tubaf k(L1 - EdisonkILITTEEEEN TS (e.g. Mcinnes et al., 2001)

EFYRDA DL AVERHIES DT X TOMB THRAUEYDNED 5N, N5 O AYIEKZEZT (Kawamoto et
al., 2013, CERA ThALAETESDIZFEAEDNINVIYN=D 4 - (DASAGHRITG+fA BFJEJthZ\JI/ +
$ﬂft§E +BERD) T, X FA e z—ILTA IR ZENTFN B2 5Nz, CEA TOHR TR HiERE D
<. EHENEBDONZEOMBIAD S-Nd[FEN AR ZRD Tz, T OFEHRIE, €FYRAMUTERLTWSTAY
A k& ZIEDOMRTEE (37Srf6Sr = 0.70419-0.70425843Nd/A**Nd = 0.512924-0.512863; Bernard et al., 1991; Castillo et
al., 1991 OREHMEE LI IZIE—HT %, VY VilICikHFAATWS EEZ 5N DY FiEEELRAED Sr-Nd
FNASKHACHEIN (Tu etal., 1992 IChiiE T %, ARADZILEI Y FT A ML A2 —21F, AT L THAD
DINZ—2T1ZH, Ba, Rb, U, PODIED A1 I HEDEND, TN DILRIFILHAATIEEHRAEOFR K T InE N
LEZSENTVWSILETH S (e.9., McColloch & Gamble, 1991) L FDOFEMN 5, CRA TDEF VR MIVHI#ESZ
T FATs HETEHRHRIFRIRIC K B3 MERZZ T TV 5 LIRET %,

F—7— F: amphibole-bearing peridotite xenolith, Pinatubo, mantle metasomatism, mantle wedge
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Petrology of mafic-ultramafic rocks in the East Taiwan Ophiolite, in the Lichi melange,
Taiwan

ANAL T s AR R RIS L AT BBA L R s Y
KOMARU, Chihiro'* ; MORISHITA, Tomoakt ; TAMURA, Akihiro! ; ARAI, Shoji*

U BIRKREAREERE A AR AT TR
!Graduate School of Natural Science, Kanazawa University

BARHRTEEROEHHTHY, 74V EVTL— =527 7 L— MAVEZET B8RO FICfiE L Twv
3. BEMEETIE, 710474 MRaakE (i, EEED MEED XS > (Lichi X5 >2Y) ofic7ay
JELTEHEENTVAZ EMHIGENT WS (Liouetal., 1977. TNHDA T 1454 MREAIE, East Taiwan Ophiolite
L EFEINS (Liou, 1977) East Taiwan OphioliteDiZific DWW TId, KIS OHERIL AR, 2R, 7727 b
ZIRETIVD, T4V VT L— NEEEE % R (Liou,1974), KILELTH %)V Y Vil AL A IEEEE (GLiLiE
1,2011) B )R (Suppe etal., 1980k EMEREINTED, BELERLERINTWS. T 0454 M, T
FICFEHT 2@EOWEEY VAT =7 (B - <> bL) OWih | (21— A25%,1972) TH O, WH TIEFICA
SR OH FEBOWE RIS 2R 2R LZIC5 2T NS, LA LAEND, BEMEEHOIEANVERN AL AER
CICOWVT, FllARgHd SN TV, BEEUOT 7 v=J A, BXUAT 44T A1 FOERR AT > I DL
TuvA%E#ZEZ%ETE, TNLOEADORFEZHSMCT ST EREETHS. T T, AT, BEMEEETD
Lichi AZ Y YHICEENTVAER 70 v VEBRKUHEY T ¢ v ZVERICOWTREEZTITY, BT K - TREZH
M LD THET 5.

AWZETIE, YT 4w 75 -\ 7 0w Va2 BRI L., 208, BBICBEWTHIRBIE T ORI Z
HEL, FHT 2B RN IR D KDLz, BIRLUZARO S B, <7 ¢ v 75O KRB eSUs
fEL TV, BIRLUZEANVEEZ, Fas o148, DALALGRANVE, RV T LY REANWE, AN
W/ —F A Mo ENTz. BANWEETE, REORERIEYNZ  Abni. FREU A D ASRIROIER
A%, WSS LB K UEEZZ T T0EEDER &, 7NVIN—=V v A FBRXUTE TS A NI N,

<7 1w VEBRORPRIEREL L TVl e b, WIENGHKZ RSN AEXIVDORTH Sk Eh -
Fetzdh, FEICRAERIVOLEGHTZITo T2, AD AR OIERGE O A ¥ XU EBWT, Cr#=0.3-0.6 Mg#=0.3-0.5
EWVI BRI Uz, VY VEICBOTERIE NGO A S AT O A XV, Cr#=0.6-0.7D & DMV EHY
ICHENZ LWV WENDH S (Arai et al., 2004) —75, AWFZFEOFEHI ZAREEURZ BIINICERINL TV 2ICEBID 5
9, Cri-0.6 DL DONESNENT £ 5, East Taiwan Ophiolitéd FRifEmED A S AEDHKRTH B L EZ ENS.
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Petrological evidence for arc-metasomatized peridotites beneath mid-ocean ridges

AN AISE VAL B3 SR B 3 iR BROKER 3 5 1k W 2 5 PR i 4
MORISHITA, Tomoaki* ; SENDA, Ryokd ; SUZUKI, Katsuhikd ; NAKAMURA, Kentara® ; SATO, Hirosh? ; OKINO,
Kyoko*

LIRRAE, 2 HAHBRERL BRSNS, 3 SHER0E, 4 TR
IKanazawa University JAMSTEC,?Senshu UniversitytUniversity of Tokyo

HoRA > R IR D AIESS T o B ERINE Nch A S Aaad il it L7aE R, Bl B T U EM 2320 72
WD AEDFRRIBE TSI T ATV T LD TH S LWV I RERICE STz, RS, AFERTIE, OsFENIALLORE
ICEHLUTEHMIY %,

F—"T— R s, < MV, hASASE, Bl VYA 7Y VT
Keywords: Mid-Ocean Ridge, Mantle, Peridotite, arc, recycling

1/1



