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The nature of mantle xenoliths from three frontal volcanoes of the Kamchatka arc: towarc
a general view of the sub-front
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We have a large amount of data about petrological and geochemical features of upper mantle peridotites, but the nature «
sub-arc mantle, especially beneath a volcanic front, has not been fully understood due to the scarcity of occurrences of mantls
derived materials there. Mantle-wedge peridotites are opened to the impact of fluids or melts released from downgoing slab. The
induce magma production and modify the petrological and geochemical features of the mantle wedge. To identify the nature o
sub-arc mantle and the metasomatic agents, peridotite xenoliths trapped in arc magma is one of the most useful tools. Kamchat
Peninsula is one of the active volcanic arcs, and peridotite xenoliths derived from the upper mantle beneath the volcanic front ar
obtained from 9 of its volcanoes (Erlich et al., 1979). Avachinsky (Avacha) volcano is the most famous of them because of its eas!
accessibility and high xenolith production. Peridotite xenoliths from Avacha record high degree of melting and multiple stages
of metasomatism (e.g., Ishimaru et al., 2007; lonov, 2010). Formation of secondary orthopyroxenes replacing olivine is one o
characteristics of arc-derived peridotite xenoliths (e.g., Arai & Kida, 2000; Mclnnes et al., 2001). In addition, we found peculiar
metasomatisms, e.g., Ni enrichment (e.g., Ishimaru and Arai, 2008), in the Avacha peridotite xenolith suite. We examined addi
tional peridotite xenoliths suite from other two volcanoes of the volcanic front of Kamchatka arc, Shiveluch and Bezymyanny
volcano, to obtain a more generalized view of the mantle-wedge process there.

We examined 2 harzburgite xenoliths from Bezymyanny and 13 xenoliths of pyroxenites with/without olivine and 3 xeno-
liths of peridotites (2 dunites and 1 metasomatized harzburgite) from Shiveluch. Both of them are brought up to the surface b
calc-alkaline series andesite to dacite. To clarify the residual features of the mantle peridotites, we only dealt with 3 peridotites
from Shiveluch, because most of Shiveluch pyroxenites show textures of cumulate and/or extensively modification by interactior
with the host andesite. The mantle peridotites from both Bezymyanny and Shiveluch are composed of fine-grained mineral
(cf. Arai and Kida, 2000), and occasionally contain hornblende and/or phlogopite. Almost all orthopyroxenes show irregular
shapes and replace olivine, indicating a secondary origin. At the boundary between the harzburgite and host andesite, we 0
served hornblende and secondary orthopyroxenes. At the interior of the xenoliths, the Fo content of olivine in Bezymyanny anc
Shiveluch samples is 91-92 and 94, respectively, and the Cr# (= Cr/(Cr + Al) atomic ratio) of chromian spinel is high, 0.43-0.69
and 0.63-0.72, respectively, and the former decreases to 76 at the boundary with the host andesite although the Cr# is almc
constant. These petrographical and geochemical features are shared with Avacha peridotite xenoliths (e.g., Ishimaru et al., 200
Orthopyroxenes in the both peridotite suites do not show simple residual feature in REE pattern, but instead are LREE-enriche
and MREE-depleted. These REE concentrations of orthopyroxene indicate the metasomatic agents, which formed olivine replas
ing orthopyroxene, for Bezymyanny and Shiveluch were strongly enriched in LREE aneb8#saturated melts or fluids (=
evolved magma?).

We will make discussion about the nature of sub-frontal mantle peridotite and metasomatic events with additional geochemice
data.
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Petrological nature and origin of ultramafic complex in the basal part of the Salahi mantle
section, the Oman ophiolite
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ltramafic-mafic intrusions in the northern Oman ophiolite

o000 ™oooo2ooos,0oo0o00d
KANEKO, Ryu'*, ADACHI, Yoshiko?, Takashi Sanp&j MIYASHITA, Sumio*

l000oo0o00000,?200000000000,°00000000000,4000000000
IGraduate school of Sci. & Tech., Niigata Uni¥Institute for Research Promotion, Niigata Unf#SQumitomo Osaka Cement
Co.,*Dep. Geol., Fac. Sci., Niigata Univ.

oo boooobooooo
O Jousselin and Nicolas, 2000 0 0 000000000000 O00OOOKoepkeetal., 2000 0000000 O0OOOOO
O00000OoooooodClenetetal., 2000 00000000000 0O0OOJousselinand Nicolas (2000)0 0 0O 0O
000000000000 0OKoepkeetal. (200 00000000000 ODOOOOOOOAdachi and Miyashita (2003)
00000000000000000000000000000000000000O0O000O00Miyashitaetal. (2003)
O Uminoetal (20030 000 20000000000 Wadi Fizid SalahiDOOOOO0OO0OO0O0O0O0OO0OO0OOOOOOO
000000000000 WadiFizhOOO 2000000000000000O0Wadi Thugbatd O 0O O 0O 0O 0O Wadi Hilti
OO000000WadiAhinDOODOOOOOOO0OO0D0O0OO00D000000000000000000 Wadi Fizho Salahi
(Hilt) 0DOO0O00DOOO00DOOO0O00O0OOO0O00DOOO000O0O0OOO000ODODO000OODOO0U0ODoOOoOoOoO

OU0000000000SalahiDO0OO0OO0OO0OWadiBarghah DO OO O0O00O0OO0O0O (Barghah complexp OO O
OO0 OBarghahcompléx 10x 2kmO 000 0000000000000 O0ODOODOOOOOOOODODOOOOOOOOO
O000OO0OO0OO0OO0OOOBarghahcomplexr 0000000 DODODODODOODOOOOOBarghahcomplexl 0000000
gooboooboboboobobobooobobUobobDobobOoobUbobobDObobooDobDoobDUoboOoo
OO0O0O0OBarghal 00000000000 DOOOO0OODOOOO0OODOOOOOODOOOOOODOOOOOOOO
gooobO0obOO00o0OOobOoooOooOobOoooOo 200mbooOoOobDOoOOOobOOobOoobogooboon

FizhDOOOOOOOOOODOOOO00000000000000000 1000 100mO00000000O00OOO0O
oo b oo bbb oo bbb oo buoobboo
goooooooobooobboooooboooooobobooooao

Barghah complex 000000000000 FoOO 8591000000 Mg#d 0.8970.940 0000000000
0000000000000 0D000000000000OlFo=86"92, Cpx Mg#=0.880.9B0 0000000000
Mg#O0 OOODODOOO TiNaOOOOOODODOOOODODODODOO0OODOO0OO00000000000000000000000a0
00000000000000000000000 Crgd 00 0.4570.62 TiIO2wt% 0.19241wtdn 00000000
Oo0OMORBOODOOODOOODODODDOODOODOODOOODOOODO

WadiFizhOOOOOOOOOOODO0OD0O0OO0OO000 FoOO 8086000000 Mg#d 0.850.880 0000000
BarghahcompleX 0000000000000 OOODOOO CrdO00O 0.5170.69 TiO2 wi%] 0.4872.900 000 0O
ooo0obOOooOoobooboooMORBOODOODOODOOODOO

D000 WadiFizhOOOOOOOOOOODOOODOOODOOODOOODOO00O0OO000o00o0ooooooooooon
gobooobuooobobooobob oo oo b oo b oobbuoooobobooa
O0000000000000000 WadiBarghall OO OO0 00000000000 OOOOOOOODOOODOO
0000000000 0Do0O0000Doo0000o0oo000o0ooO000o00oDDoO0O00oooOODnOoBarghah
complexd0OOOODODOOOOODOO00OOODOOOOOO0O0DODOODOODDODOOODOOUOOOODOOODOOOO
goooobooboobooboooboboobooboobooboobbooobbooboobuoobbooboboOon
gooooooooboboooa

goodbo:gopbobboboob,0boobobbob,oboobon
Keywords: Oman ophiolite, wehrlite intrusion, ridge segmentation

1/1



Japan Geoscience Union Meeting 2012 2 ) ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °

©2012. Japan Geoscience Union. All Rights Reserved. ]&g{;‘sgimc
Union
MIS31-P04 00:0000000000 00:50 240 17:15-18:30
Joogubodoobobooguotdboobouoooobouououooboon
Cal 0O ODOOgOogn

O
Petrology of OI-Cpx layered units in the Higashi-Akaishi ultramafic body, SW Japan:
Close affinity to high Ca boninite
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The Higashi-akaishi ultramafic body (HA) in the Sanbagawa belt, SW Japan, is composed of dunite, wehrlite, olivine-clinopyrox
and garnet-bearing rocks. The body is regarded as a piece of hanging wall mantle at the deeper part of oceanic-type subducti
zone. Understanding of the petrological signature is important to gain insights into the formation of the mantle wedge. We presen
field and microtextural observations and mineral chemistry of a 250 m-thick section of compositional layering in the central part
of the body and link them to the magmatic process and composition related to the formation of the HA body.

The layering in the section form a trend of compositional variation in centimeter to 10m-scales: dunite - wehrlite - olivine-
clinopyroxenite. Fo and NiO in olivine and Cr/(Cr+Al) in spinel decrease in accord with this trend. These changes can be
explained by fractional crystallization of Cpx following olivine and spinel. So, the dunite in the section can be regarded as a
member of OI-Cpx cumulate.

Olivine shows high Fo (up to 94) and high NiO content (- 0.33 wt%), and Cr-spinel is rich in Cr (Cr/(Cr+Al)=0.65-0.90) and
poor in TiO2. Coarse porphyroclasts of Cpx in wehrlite and olivine-clinopyroxenite show highly depleted REE patterns (C1 nor-
malized values of Ce and Yb are 0.1-0.8 and 0.3-2, respectively). The Cpx includes abundant Cr-spinel exsolutions and is mo.
likely to preserve a primary composition crystallized from magma. Later alterations are identified by distinctive REE patterns of
Cpx with microtextural features of recrystallization.

The primary chemical compositions of minerals and estimated melts in equilibrium with the Cpx overlap the ranges of high-Ca
boninite (HCB); they are less depleted than low-Ca boninite and are more depleted than the Setouchi high Mg andesite. The cry
tallization of Ol and Cpx is also consistent with a HCB magma. Highly depleted but Ca-rich nature of HCB requires a cumulative
partial melting of fertile Iherzolite forming harzburgite. Experimental and natural evidence shows that it takes place in hot (close
to 1300 oC) and moderately hydrous conditions. Therefore, the HA body can be regarded as a record of a high temperature pha
in the Sanbagawa arc evolution.

Present activities of HCB lavas are found in oceanic arc systems (Bonin and Tonga) and in a site of arc-plume interactior
(northern edge of Tonga arc). Considering that the HA body is located in the middle of the E-W elongation of the Sanbagawe
metamorphic belt, it is likely that the HCB activity produced the cumulate occurred in an island arc system behind which hot
asthenospheric mantle was upwelling. This can be related to the Mesozoic high temperature episode in the east Eurasian mart
due to a replacement of continental lithosphere by fertile asthenospheric mantle.
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ydration processes in the mantle wedge peridotite; an example from the Ust-Belay:
ophiolite, Far East Russia
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The Ust’-Belaya ophiolite is exposed in the 80 km x 40 km area on the south of Ust’-Belaya (N65 30’, E173 17’), Far East
Russia (Sokolov et al., 2003 Geol. Soc. London, Spec. Publ. 218, 619-664). The associated limestone suggests Devonian
older age of this ophiolite. The ultramafic rocks of the Ust’-Belaya ophiolite are mainly composed of fertile Iherzolite, Iherzo-
lite/harzburgite with small amount of dunite, pyroxenite and chromitite. Those are characterized by significant hydration, which
caused formation of secondary minerals. Here we describe hydration process of the mantle peridotite.

Mantle peridotite of the Ust’-Belaya ophiolite is divided into hydrated peridotite and antigorite-bearing serpentinite based on
mineral assemblage. In both types, primary spinel is often rimed by chlorite. In some cases, primary spinel completely break
down to aggregate of chlorite and magnetite/ferritchromite. Hydrated peridotite is composed of olivine, amphibole, chlorite
and/or talc and/or secondary clinopyroxene. Amphibole and talc occur as pseudomorph after primary pyroxenes. Antigorite
bearing serpentinite is composed of olivine, amphibole, and/or talc and/or secondary clinopyroxene. Olivine often shows appal
ent partings similar to cleavage, i.e., the so-called "cleavable olivine”. Primary pyroxenes are basically replaced by aggregate c
secondary olivine, amphibole and serpentine.

Olivine compositions in both mineral assemblages are often heterogeneous even in a single mineral grain and/or within samp
because of chemical modification related to hydration events. Olivine along with amphibole shows low Fo (= 100 x Mg/[Mg+Fe]
=85789) and poor in NiO (= 0.1570.40 wt.%) if compared with primary olivine (Fo=90792; NiO = 0.3570.45 wt.%). Meanwhile
olivine which is along with antigorite in antigorite-serpentinite also show low Fo contents (="90) but resemble to primary olivine
in NiO content. This compositional modification suggests introduction of Fe during hydration.

Amphiboles show different compositional trend corresponding to the mineral assemblage. Amphiboles in hydrated peridotite
are calcic amphiboles, showing a pargasite/edenite-tremolite trend, on the other hand amphiboles in antigorite-bearing serpe
tinite show a richterite-tremolite trend with some pargasite. Several amphiboles in antigorite-bearing serpentinite show zoning
composed of pargasitic core, tremolitic mantle and richiteritic rim. This zoning indicates multiple stage addition of Na20 with
Fluid. Trace element patterns of edenitic/pargasitic amphibole are similar to those of primary clinopyroxene. On the other hand
those of Na-rich tremolite and richteritic amphibole show low abundance with pronounced positive anomaly of Sr. These chem:-
ical data indicate introduction of Na and Sr during serpentinization. The reports of Na-rich tremolite and richterite in ultramafic
rock are relatively rare and most of them are associated with antigorite. This may mean that formation of such amphibole require
a specific condition during antigorite formation.

The unsystematic spatial distribution of hydrated peridotite and antigorite-bearing serpentinite may mean that they represel
effectively cooled part by hydrous fluids in the mantle wedge.
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cruise
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Back-arc basins are extensional basins formed behind subduction zones by seafloor rifting or seafloor spreading. Back-a
seafloor spreading process is considered as similar to those of mid-ocean ridges. Likewise, back-arc rifting process is consider
as similar to mid-ocean rifting but is not clear because there are few examples of the back-arc rifting in the present. The Okinaw
Trough is a back-arc rifting basin of the Ryukyu arc, extending between the southwest Kyushu and north Taiwan. Several evi
dences of magmatic activity such as dike intrusions and/or oceanic crust, and hydrothermal activities were found in the trough
but it is still not clear when these magmatic activities were initiated and how they proceed during seafloor rifting.

We carried out marine geophysical survey in the Middle Okinawa Trough during GH11 cruise by R/V Hakurei maru No.2 from
July 14 to August 15. Sea surface geophysical mapping (bathymetry, magnetics and gravity) was conducted during the surve
The survey area is largely divided into four area; northern area around Tokara Islands, continental shelf area around 27N. W
present the preliminary results of the morphological and geophysical characteristics of the survey area and its implications a
bellows;

1) In the Northern area around Tokara Islands, the present volcanic front, is located in the survey area. Several seamoun
sea knolls and lineaments trending N60OE are vastly distributed west to the Tokara Islands. Positive magnetic anomalies up |
600nT are observed along Tokara Island and the northern part of the middle Okinawa trough where the seafloor is consisted
volcanic structures, suggesting the recent island-arc volcanism and back-arc volcanism by dike intrusions or initial emplacemer
of oceanic crust, respectively.

2) In spite of the depth deeper than 1000m, high amplitude magnetic anomalies of +-400nT are observed in the area of southe
part of Iheya knolls and Izana knolls, also suggesting back-arc magmatic activity.

In combination with the previous geological and geophysical researches, these magmatic activities discovered are not relate
to so-called seafloor spreading. However, it is still not clear that how these magmatic activities can be interpreted as a whol
picture of the magmatic activity in the Okinawa trough. In the presentation, we will integrate the new data with the previous
geophysical data to reveal the magmatic activities of the whole Okinawa trough.

gogoob:oboo,obob,gog,booboo
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Calculated phase diagrams for oceanic basalt compositions: insight into dehydration be

havior of subducting oceanic crust
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The uppermost part of the oceanic lithosphere is variably hydrated by various processes such as high-T hydrothermal circt
lation at the mid-ocean ridge, low-T alteration on the seafloor, and seawater infiltration along fractures associated with norma
faulting at the outer rise. Moreover, hydration due to fluid influx from sediments during incipient subduction stages can also be
important. Heterogeneously hydrated oceanic crust and lithospheric mantle trangPoid Hreat depths in subduction zones
and can be released during prograde metamorphism. The flux©@ffldid through the slab-wedge mantle interface depends
primarily on the thermal structure of the subduction zone, initial water budget of the slab, reaction kinetics, and compositions
and volumes of slab constituent rocks. The complex nature of the initial water distribution and the large chemical system re-
quired to adequately describe crustal rocks are two of the major difficulties when trying to model the water release process
Nevertheless, calculation of-saturated phase assemblage diagrams (pseudosections) for given rock compositions can be
used to predict the change of mineral assemblage and the amount of structurally-b@iatbHg a specific P-T path. Recent
significant advances in calibrating mixing properties of complex solid-solution minerals (e.g. amphibole and clinopyroxene)
allow us to calculate pseudosections for mafic rocks with some precision and accuracy. In this study, we present calculate
pseudosections in the chemical systep®©OKNa, O-CaO-FeO-FgD3-MgO-Al; 03-SiO;-H, O for normal mid-ocean ridge basalt
(N-MORB) compositions. To account for the variation in the input MORB compositions in modern subduction zones of SW- and
NE-Japan, pseudosections were calculated for four representative MORB compositions taken from samples from the Shikok
Basin (DSDP Leg 58 Site 442; Wood et al. 1980), Nankai Trough basement (ODP Leg 131 Site 808; Siena et al. 1993), and th
Cretaceous (133-130 Ma) northwestern Pacific Ocean floor (DSDP Leg 32 Sites 303 and 304; Janney and Castillo 1997). Amor
many hydrous minerals predicted in these rock compositions, important dehydration reactions at forearc mantle levels involv
stilpnomelane, lawsonite and chlorite. Stilpnomelane and related hydrous sheet silicates may be impOrtartiers in cold
subduction zones but reliable thermodynamic models for these minerals are not yet available. High water content ("6 wt. %) i
required to form HO-saturated equilibrium phase assemblages in MORB compositions at very low-T conditts® deg.C
at 2.0 GPa). Accordingly, cold subduction zones are not associated with the release of significant amounts of water in the foreal
region. However, recent subduction-zone thermal models that incorporate a stress- and temperature-dependent mantle rheolc
predict a substantial temperature rise at the depth where the slab-mantle interface becomes mechanically strongly coupled.
review of worldwide subduction zones suggests this depth is “"80 km irrespective of the subduction zone (Wada and Wang, 2009
Modelling suggests that below this strong coupling depth there is a steep temperature gradient between the top and base of t
slab crust at depth. Our modeling predicts that the presence of such a steep temperature gradient in cold subduction zones sucl
NE Japan results in the release of substantial amounts ©fftdid from the uppermost part of oceanic crust at the depth where
strong coupling begins. In the case of warm and hot subduction zones such as SW Japan and Cascadia, substantial dehydrat
of the slab is expected even at the uppermost mantle levels mainly due to breakdown of lawsonite (370 deg.C at 1.0 GPa) ar
chlorite ("470 deg.C at 1.0 GPa). The predicted P-T conditions and substantial fluid release are compatible with the high fluic
pressure regions inferred from high Vp/Vs ratios observed in the plate interface of warm subduction zones such as SW Japan a
Cascadia.

goooo:ggobooo,oooooob,bbooooooo,oooao
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A New Geothermometer Using Crystal Size Variations of the Sheeted Dikes: Insight Into

the Thermal Structure of The Upper
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Elucidation of hydrothermal system beneath the mid-ocean ridges is critical to understand cooling of lithosphere and physico
chemical evolution of the earth’s surface and interior, and migration of deep bioshpere. Hydrothermal fluids are driven by therma
gradient which plays a fundamental role in hydrothermal circulation and thermo-chemical evolution of the oceanic crust.

Thermal structure of the upper oceanic crust has been estimated by numerical modeling and metamorphic temperatures bas
on equilibrium mineral assemblages and homogenization temperatures of fluid inclusions. However, metamorphic temperature
may not always represent the ambient temperatures of the host rocks as they are in equilibrium with the fluids that supply o
remove heat from the host [1].

We present a new method of estimating the thermal structure of the ancient upper crust formed at the Oman paleospreadir
axis on the basis of the crystal size variations of the sheeted dike complex. A numerical simulation of crystallization in a dike
(Rc) shows that the ambient wall rock temperature (Twall) is correlated with logarithm of crystal size in the center of a dike [2].
This enables us to estimate the wall rock temperatures at the time of the dike intrusion using the crystal size variations in th
dike:

Twall =Tm [logRc - logRc(0)]/0.44 + Twall(0)

Tm is the liquidus temperature. A variable with (0) means a reference value.

Because dike intrusion is limited to a narrow volcanically active zone (less than 1 km in width) beneath the fast-spreading ridge
axes, the groundmass crystal sizes of the sheeted dikes represent the thermal structure of the upper crust at the ridge axis. Aw
exposed and preserved paleoridge segment in the Oman Ophiolite [3, 4] provides ideal sites for the crystal-size geothermometi

Application of the crystal-size geothermometry demonstrates that the estimated geotherm through the dikes at a paleoridc
segment end along Wadi Fizh shows constantly low-temperatures in the upper dikes and remarkable high gradient 1.1degC/m
the lower dikes toward the gabbros. In contrast, the estimated geotherm along Wadi Hay! is consistently higher than that alon
Wadi Fizh and does not show any stratigraphic variation but remains in a limited range from 540 to 790degC, which is higher
than any observed fluid temperatures on the present ridge axes. The thermal structure along Wadi Fizh indicates advective he
transfer by hydrothermal circulation of cold seawater in the upper dikes and conductive heat transfer in the lower dikes. Howevel
the high geotherm in the segment center cannot be reconciled with heating by hydrothermal fluids but requires high heat suppl
by repeated dike intrusions.

References:

[1] Coogan (2008) Geochem. Geophys. Geosyst., Q02013, doi:10.1029/2007GC001787.

[2] Spohn et al. (1988) J.G.R., 93, 4880-4894.

[3] Miyashita et al. (2003) Geochem. Geophys. Geosyst., 8618, doi:10.1029/ 2001GC000235.
[4] Umino et al. (2003) Geochem. Geophys. Geosyst., 8618, doi:10.1029/ 2001GC000233.
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Chromite-hosted sulfide inclusions in the Southwest Indian Ridge (SWIR) podiform chron

tites
Chromite-hosted sulfide inclusions in the Southwest Indian Ridge (SWIR) podiform chron

tites

Betchaida Payét, Shoiji Arait, Henry Dick, Natsue Abé
PAYOT, Betchaid&*, ARAI, Shoji', Henry Dick, ABE, Natsué

!Department of Earth Sciences, Kanazawa University, Kakuma, Kanazawa, Ishikawa 920-1192%\8apals, Hole Oceano-
graphic Institution, Woods Hole, Massachusetts 02543, U3Apan Agency for Marine-Earth Science and Technology, 2-15
Natsushima-cho, Yokosuka 237-0061, Japan
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Small pods of chromitites occur within dunites in Dredge 62 of the Knorr Cruise 162 Leg 9 from the Southwest Indian Ridge.
The size of the pods varies from a few mm to 2 cm in width. Dunites hosting the chromitite pods are chromite-poor and dom-
inantly composed of olivine which had been severely serpentinized. Small relics of olivine are very rare within dunites. These
olivines are forsteritic (Fo content=90-91) with NiO wt%=0.31-0.35. The chromitite pods are composed solely of large chromite
grains usually rimmed by chlorite. Chromites have very low Cr# (=0.22-0.23) and TiO2 content is 0.13-0.17 wt%. Except for
a few sulfide inclusions, the chromites are totally free of hydrous and silicate inclusions which are reportedly common in podi-
form chromitites. The euhedral sulfide inclusiorslQ um in size) occur away from cracks or lamella within the chromites and
are believed to be primary in occurrence. Hydrous and silicate phases and rutile have been noted as mineral inclusions withi
the chromites in the East Pacific Rise and Mid-Atlantic Ridge podiform chromitites (Arai and Matsukage, 1998; Abe, 2011).
This work reports for the first time the occurrence of sulfide inclusions within chromites in podiform chromitites in the abyssal
setting. These sulfide inclusions possibly represent the melt responsible for chromite crystallization and may provide importan
information on the mechanisms for the formation of podiform chromitites in the current oceanic floor.

O O 0O 0O 0O sulfide, inclusion, chromite, podiform chromitites, abyssal
Keywords: sulfide, inclusion, chromite, podiform chromitites, abyssal
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This study presents a unique database of almost 200 plagioclase Crystallographic Preferred Orientations (CPOs) of various
deformed gabbroic rocks. Plagioclase is the dominant mineral phase in most of the studied samples. The CPOs characteristics
a function of deformation regime (magmatic and crystal-plastic) are outlined and discussed. CPOs of principal mineral phase
are also used to calculate the seismic properties of variously deformed gabbroic rocks from the oceanic lithosphere. The stut
ied samples are from slow- and fast-spread present-day ocean crust, as well as ophiolites. Plagioclase CPO is grouped in thi
main categories: type B is a strong alignment of (010) with a girdle distribution of [100], type A is a strong point maximum
concentration of [100] with parallel girdle distributions of (010) and (001), and type P is point maxima of [100], (010), and
(001). A majority of CPO patterns are type B as well as type P, in which both magmatic and crystal-plastic deformation textures
occur. Type A CPOs are less common; they represent 24 % of the samples deformed by crystal-plastic flow. Calculated seism
properties (P-wave and S-wave velocities and anisotropies) show that anisotropy (up to 10% for P-wave and 15% for S-wave
tends to increase as a function of fabric strength. Despite of a large variation of fabric patterns and geodynamic setting, seism
properties of plagioclase-rich rocks have similar anisotropies in magnitude. The J-index does not show any consistent variatio
as a function of the CPO patterns. However, the [100] concentration has an influence on the seismic anisotropies in crystal-plast
deformed samples, whereas the (010) plane alignment has a strong influence on seismic anisotropies in samples deformed
magmatic flow.

goooo:bobbo,oboboobooboo,oobbbo,00bb,000bo,0ooog
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Forearc locates a frontal side of volcanic front in an island arc, where provides a key information for the initiation of magmatic
and subduction process in island arc formation. However, there are a few studies discussed geological interpretations of the upg
mantle structure in the forearc region, although there are many studies for understanding the evolution of crustal structures of tt
island arc. Here, we report microstructural results of five harzburgites sampled from the landward slope of the Izu-Ogasawar
Trench (dredge site KH07-02-D31 and dive site KR08-07-7K417). Morishita et al. (2011) have already reported a major and trace
element compositions of the harzburgite samples in this study; they show high forsterite (91.7-92.1) and NiO (0.4 wt%) content:
of olivine, high Cr# [Cr/(Cr + Al) atomic ratio; 0.65-0.73] of spinel and low Al2031(.5 wt%), Na20 £0.04 wt%) contents
of pyroxene, suggesting a refractory origin. The harzburgites are characterized by coarse granular textures consisting of coar
olivine grains and elongated orthopyroxene grains. The olivine and orthopyroxene grains show intracrystalline deformation:s
such as wavy extinction. Crystallographic preferred orientations (CPOs) of olivine show mainly a [100](001) pattern, which
has a strong alignment of [100] axis to the lineation and [001]-axis concentration perpendicular to the foliation. All olivine
CPOs studied have much higher intensities than those of Mariana forearc region (e.g. Michibayashi et al., 2007). The CPO
of orthopyroxene shows a [001](100) pattern with [001] parallel to the lineation and (100) normal to foliation. Since these
harzburgite samples are refractory origin associated with boninitic melting during initiation of subduction (e.g. Morishita et al.,
2011), their deformation characteristics could be possibly related to the initiation of subduction in the Izu-Ogaswara forearc
region.

Keywords: harzburgite, olivine, orthopyroxene, crystallographic preferred orientation, 1zu-Ogasawara forearc region
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We studied peridotites derived from Mariana forearc serpentinite seamounts.
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