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Relationship between Skempton’s coefficient and diagenesis of the Quaternary Kazus

Group siltstones

G B E L AR B 2 R SRR L
MITSUHASHI, Shunsuk& ; UEHARA, Shin-ichit ; MARUMO, Harund ; TAMURA, Yukie!

LRGBS EHAED, 2 R SAR AR P A 2R
IFaculty of Science, Toho Universit§Graduate School of Science, Toho University

A7 AREL (LU B ) 135U ORI PR Th %, Bk, JEHEKSIFICHT 5, Haic<
HEOZLRICHT 2 RIBUKEDZLBOEIE R R, B ZIEHERA T O FRE ERIBKEDFERX = X L HEd %
FTIE. FORIER OB B W T OHERYISOHERU S O B HOZLIC DWW TEE T 2408 HH % (Tanikawa et al., 2008
UL LENS, COWEIRERZIS DO > TOWRVONBURTH S, AW TIEFKIER & B EDOBRZHSMMCIT %
TERAME LT, B EREREOREED )L MEOERILE F TORBRROBIEHEEND BEEHEH L, ZO/HR
L Uz, 72 BAZEREIE T 2ERETV. RO FETHEIH UIEL tikd 3 & T, 2hSDfIETIECD
WTHGES LTz,

FNEERTIE ERREREONM 7 Wi, KR, SEmE, KEEEOBRED SERILL 722V MEZER 40mm, &S
30MmMOFREHTEEIE LTz & D2l Uiz, EBNEERIT IR DORIBRNITHEEATEE KGR Z VT, EEEER. B
[El& 2MPa~35MPadD &I T o 7z, BIBRIRAKICIZZZR /K Z Wiz, ERERES A RHS DWW TARIE R TORIBRER
ZHE L., BMEOZLIC X 250 DREOZ L 2IEHBRAOZERICE LWV EWIREDE & THADEMERZ K
O, TORRZHNT BIEZHEE LTz, £z, B EEENE SR CEXIFHOKSE THEIEZ 8 L7z & & ORMBRIKE DR
mEZHEL, ZOREND BlEZE KDz,

MR & O #EE Uz HREREAD B HOFEEN S, BHEN FONIC/E 513 £ B HIH KV & WS bS5 iz, 7272
U, KRG FIChiE T 2ICEBHD 5T, @B EZR Uz, THUTEBERIBRITEORER S 5N OERIC X
DD BIC LR THEREI O ESNHCHEITT L o e EBRKM L TWA EE 2 bNb, BIEOAMTKIFEICIEH
I % &, BIEIFERNEDEMT L& 7m> THIIC FAZ0 T AL, HEERNEOHP TINS5 Eibhot, T
ORI FE @D S FHEERBEANDZEEBIC & &> THMBERNHEINT 2 2 FICKM LTV, BIHZELD
FEfER L MBRRICKFET 200, FRERES L NEDOLEIREMRRONEE X 0B KT 32 b Tz, Ihbb
FRRVERDHETS & FERER IV T % 720, BHIZIAD I 2D 5, Fiz. FREROEA T, B MEEIEFERD
FERIIEBRRE DRSOz BIEX D @ Mz RIS RSN, U, B IHERNIEIERIC B W TIIE N2 & L
TEREEIAE S EFIRBIZEL TWiah o 72720 Th s EEZ BND,

F—T— R A7 T b AREL e EH, ERSIERE, IR, RS, BN A 5ER
Keywords: Skempton’s coefficient, diagenesis, Kazusa Group, porosity, compressibility, laboratory rock experiment
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Effects of pore pressure changes on frictional behaviors of talc

RIS T Ry SR 2 K DUR - ?
UEHARA, Shin-ichf* ; OKAZAKI, Keishi? ; SHIMIZU, Ichiko®

LR, 2Department of Geological Science, Brown Universityl 51 K22 H 245
LFaculty of Science, Toho Universif§Department of Geological Science, Brown Universifyaculty of Science, The University
of Tokyo

WL DD DIRFHAFHE THRAEIN TV AEEREMEORE AN Z A LICDNT, TNETHRLERETIVMEEINT
Xz, ZOWOME. T L— MERICET 2 SHBREOFEDOEHEIECOWTIRML T, ZhUTmA T, 7L—
NEFIC AT B AR BEEAEEL LTHEHEN TV, FHCIECEIC DWW TR, SIS S HER OB H
58, ThHARFOTL— MR EBO Y MVY 2y VNCHFEET 5 EEZLNTWS, LM LEDNS, Z)V7E TS
L— b ERBEO LAY —%2E % % L THERERYE TH S EEELNE. 2V 7, IWHRAL AT T RIFOF A & b
BEEDRINC K> TEREND Z ENHIBNT WS, iz, ZIVZIEKIROWEHR CIHAEMNHER TN TV A EHD S B
BULMEOFHNEDDVEDTHY., VETEWMEDOL AV —IC KX RFER G ZARENNEZ BNS, LALK
MH, 2V 7 OEEFRHENMBRITEIC EO X S ITHEEZIT 2DV T, ERNEMGHEHE D HZINTVWEVDONE
KTHB, AWFETIE. HIEP., HBRER, ZHIIL T, 27 DT L1y ikl X 2 BESE 2 22 LTz, FBRICIEH
EFED 2V ZICDNT, EE 20 mmO PR ORI 2N LT 30 iYL= 7 LAy Mtz lvwic, 7Ly b
i (BEEEE DD 3#4000 77— KT VX LTHHE Uz, GRHCIE. FIBRKDSEEREICTT E D725 K 5 ICHERE 3 mmaIX
BRIz, CORKEIEEERT, —EOMZEMEE (1 um/s) THERT % C & TEAWRBRETT> 2, FERIFWD
PMOEFERL. (K 110 MPa - BIBER, (RK 100 MPa S TiTo 7z, AMEROBHT, P.EER, ZAT YT
RICEEE R TZED L ZDX AW DZAL DR 723\ Tz,

BIERRIE 0 (=0, - P,, 2T T oy ERIERUGT) ZXTy TIRCEE R T A, BEERERISERNGZ L
BCERIRBITGET 2HFDEIZE NI, o DA T 256, BEERHE RN Uz B U TERIRRBICE
2, o D L7 OZAICKTT % Z DEBROERIN G2 LEX 0.20 5 0.28DHIFADEZ & 57z, T AUTFEATHIZE
IC KB HTERT 2 A2 —ERGEDOHEDORFITEWFR TH 2 (Linker and Dieterich,J. Geophys. Res1992; Hong and
Marone,Geochem. Geophys. Geosy005, —/7 o WIS 215513 (T D & TEEFREE—RIICIRA) . T OfEli
INELTxo T (012K F, BRI X> TRADMEERT T L EH -7, THUE. TOHEDOE AW OB EZE
ENARRIEMAEIC KD EDICHRTNSNWT EZEKRT 5, TOBHSUE. BEERIOEKRDOELD X 0 EHICEE T
5T EICBBRLTVRD0E LNERW,

T TORINFEEEER, 20— v TORX X LICBEGRT e H %, Bl ZIEHBREORIMC K 5 H
WRERG IO K > Tl © A5 1 ER T NG, 10 M L TEHIICIEPIRE L 72 0 kit (X154
TN RV DERED T EICK > THIERIS NS 2 gD H %, TOEE, WEmA XL IEbN
TWVWAEEG, WEOYE TEDLDN TV REEITIANT, GAREMRIS ) DI T 2 BEERE O—RNE A=AV N E
{752 (BEFREDHE DD LEV) T TREINS, LEEN-> T, \0ICHT 2EEETID X 0 AEICE €, @
HWOHEBEMEO X0 WO HEINE <KD EMRFE N5,

AWEE, FHAFEHIBIE CGIraiitis) oOmpZ2 o THM LTz, TTICZDEHOERKRT S,

F—U— R 27, BT, MR, (R EOE
Keywords: talc, friction experiment, pore pressure, low frequency earthquake
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Sintering experiments on fine-grained polycrystalline orthoclase

R )1 EsA
OHIRA, Akané* ; ISHIKAWA, Masahird

P B ENT R AR A BB RIS « “EIT

!Graduate school of Environment and Information Sciences, Yokohama National University

A1) EARIERAPER S D EEMBILY TH O, ZOEFZEHZIHSMCT S T LIXKFERO LA 10—z AR
552 TCHEETHS. ZIHEED 1 DTHZHEZ V) — T3, SRR, ZREORFIEELTED, EN
FHERCBOTIZ TN S DR FHHIEE NIz B2 S RAN R, Z 2 TIEEAZ FEENS B b F B 2455
VS %5 C LR HINE LIPS 21T 2.

AT, FEA (KogsNag17) Al gsSisgs0s Y7 I 70 A — ULz, 8% X 2 (XRF) 7#1ic &9,
TR R S PN D DIRRTH S L EZ 5N Va7 AR K 5.65wtY%R I S Nz, T Ok ARz izl
THNERE (i, 20MPa Z17Vy, FIFEIRO Az B i SR Tl 970°C, J£/) ~4.1 X 10PaDZ&E T 4
REER L7z, 7o~y 7 )VIFZ - AR CTH e Uzl & O Ltk Z217 5 72, BEkiikld XRFE 72471, X #REHT (XRD)
IEITY, FHRRBISRIIESRE TS (SEM) ZHwviz.

HEZEIHE L EREHS OFS R, TN HUNGER 52.2% 44.5% ZERRER 0.15 0.17 DFEEANMESNT-. SEMBISEN 5,
W NOBEREA S 2B D URERE U TV 2SR S Nz, XRD 0T OFER, fE5AEE (AIUSI BRREERRE) 13K
AN SZERFITHERE L TV T e MRS Nz,

ARIHFEDFER, MBI AKZ WS C & TEZE NEZIEHTE FORER TRZERFEOIYZHE Mk FElS % 2 LV nlhE
THHTENDHD, BIFROELGTHA2Y =7 4 VI ZET AIRETHR LT, 4FFHOFEK TIXIEEGD AlSI
BRI 2 C ST IS T % C DR T E T,

F—U—F: YT I70y, EEA, P
Keywords: submicron, orthoclase, sintering
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Doping effect on high-temperature creep of polycrystalline anorthite

i R (S R I B S
YABE, Kosuke* ; KOIZUMI, Sanaé ; HIRAGA, Takehikd

VOO R ST
LEarthquake Research Institute, The University of Tokyo

NFEHIEE D FEAEHEHEARIC IS R OMMEERTEDN R ESHEG L TWVWE EEZISNTV S, TNETOT /—H A1+
DOFBANCBE T 2 W98 & A AMEGEEIED . M GRE 4007700°C, MU AOF A S TROLNZ R+ 1 m
) TR V=T TERTZEEZLNT VWS, LENST, BRI V=T FTDT /=Y A FOIEMZEE %
WHZC LRIFFICEERC L TH S,

CNXTORATHIETIET / —H A1 FOKIFE, 1, 0. BKRBOMRMDFEICGGRNSNTE e, UL, it
ZOMFHCEHEENZME (<1lwit%) DORMYIONRIZIERBINTI Aoz, ¥IIv 7 ATRMEORMYICK->T
ZHEEADEENRKELS T2 EDHIOENT VS, FHEE, BRADHFELIEAMPIIDOIZEAEZTENTWIENT /—
YA P BHERRBIATHRD T ) —T A XD BRMERICL T 27 ZENT D> TW5B, T T AWZETIEC
DOARFIDIZ LA EEENTOERNT /—H A MIHED MgO ZHRIN USRS ) — IS0 2 8% Tz,

MgO A D 7/ —4 A b ZHEEAKIERIEE 50 nmbL R CaCQ, Al,Os, SiO,, Mg(OH), ORI & BELZ2kEks 7% FlVW T
FRILU 72 MgO DEM 1 wthk 755 K I Uiz, TOZASEIARITH U, IS —EFER 21T > Tz FEERSMEIZ)S )] 107100
MPa, {i@fE 1150°C™1380°C, #fH 0.1 MPak L7z, ZEEER 1% TEEME FIRMBIEIERIC K > ThEZRD T,

KERRTROPIRARE 172 p mTholz, II-EHEEZWNH T Oy MLz A, MBIKIEBEGRIRON,
DIEZ SIS n = 15N, T V=T FTEE LIz e HEIE Nz, MgO AD 7/ —H A MaHiiiz7 / —
YA REKOBMMERICLTLIT ZUEREIV T Ebh 5Tz, Tz, b 3 VF— Q = 702 kd/mokk flikrix 7/ —
A PKDEREDN STz, BHEDEWIIHFUTRAT LIz Mg DL EZ 5N 5,

F—T— R 7 /=Y A D EAEERR, BEEY ) — T, MR O R
Keywords: polycrystalline anorthite, diffusion creep, effect of doping
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Mg 7 12 A W B mTE T 4 )V AT A K24SR DRI
Synthesis of textural polycrystalline forsterite using colloidal processing in a strong mag-

netic field.

AN B R EE L BOR E 2 H EIlE 2
KOIZUMI, Sanaé* ; HIRAGA, Takehikd ; SUZUKI S., Tohrd ; SAKKA, Yoshio?

VERBURSAHIEEDIERT, 2 YIE - MERHITFCH NS

LEarthquake Research Institute, University of Tokdational Institute for Material Science

It is well known that the crystallographic preferred orientation (CPO) of minerals is commonly produced in the Earth’s interior.
Thus, it is important to understand the physical properties of the mineral aggregates that exhibit CPO. However, silicate mineral
are often feeble magnetic and have small anisotropic susceptibilities so that it is difficult to apply a magnetic field effectively to
rotate the mineral particles. Tendency of finer particles to spontaneously agglomerate due to strong attractive interactions (ve
der Waals forces) add further difficulty. We used a technique of slip casting in a high magnetic field (12T) to align certain crys-
tallographic axis of mineral particles. For the particles to rotate easily in the solvent under a strong magnetic field, we improve
the method of deflocculating. To control the surface potential of the particles, we applied various types of polymer modification.
Vacuum sintering of the powders that were composed of the aligned particles was expected to produce a polycrystalline materi
aggregate that exhibits CPO. The resultant materials were characterized by X-ray powder diffraction (XRD), secondary electrol
microscope (SEM) and Electron Backscatter Diffraction (EBSD).

The specimen exposed to a strong magnetic field exhibits preferential A-axis alignment to the magnetic direction. Those
synthetic specimens allow us to examine the effect of CPO on the physical properties of the earth’s materials in future roon
experiments.

F—T—R: THIVATIA -, ZAEEMK, W5, Bdinl, CPO
Keywords: forsterite, polycrystalline, magnetic field, orientation, CPO
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Grain growth experiment on pyrolite materialunder lower mantle conditions

RN AR/ N Uy 3 I 1) S
IMAMURA, Masahiro'* ; KUBO, Tomoak} ; KATO, Takumit

VR - B
LKyushu Univ.

Grain size is a key parameter for understanding viscosity of Earth’s mantle. Grain growth rate is one of important factors
controlling the grain size. Especially, it is indispensable to examine grain growth kinetics in multiple phases because the grair
growth rate of major phase drastically changes with the proportion of secondary phases (e.g., Hiraga et al., 2010). In the lowe
mantle, Mg-perovskite is major phase, and ferro-periclase, Ca-perovskite, and majoritic garnet are present as secondary pha:
(e.g., Irifune, 1994; Nishiyama and Yagi, 2003). The previous grain growth experiment (Yamazaki et al., 1996) in the two-phase
system of MgSiQ perovskite and MgO periclase using MgjO, forsterite as a starting material suggests that the grain growth
rate is too slow to explain the lower mantle viscosity constrained by geophysical observations. This inconsistency may arise
from effects of the eutectoid transformation prior to the grain growth process (e.g., Solomatov et al., 2002). It is also necessar
to examine effects of the chemical composition that affects the proportion of secondary phases and diffusivity. Here, we repor
preliminary results of the grain growth experiment on pyrolite material under lower mantle conditions.

High-pressure and temperature experiments were conducted using a Kawai-type multi-anvil apparatus (QDES) installed ¢
Kyushu University. Starting material is a powder with pyrolite composition that was used in the previous phase equilibrium
study (e.g., Irifune, 1994). We conducted annealing experiments at 25-28 GPa and 1600-1&06-600 min. Chemical
compositions, microstructures and grain sizes of recovered samples were examined using a FE-SEM with an energy-dispersi
analytical system.

Four phases of Mg-perovskite, Ca-perovskite, ferro-periclase and majoritic garnet were present in recovered samples anneal
at 25 GPa and 1600-1800. The normalized grain size distribution in the recovered samples showed Gaussian-like shape and
the largest grain size is smaller than three times of the mean grain size, suggesting that normal grain growth occurred. Th
grain growth rate is faster than that of the previous study (Yamazaki et al., 1996). Preliminary analysis of the kinetic data of
Mg-perovskite obtained showed the smaller grain growth exponent of 4.3 than that reported in the previous study. On the othe
hand, three phases of Mg-perovskite, Ca-perovskite and ferro-periclase were present at higher pressure of 28 GP&and 1800
, in which the volume fraction of Mg-perovskite increased compared to the four-phases experiment. While the microstructure
and the grain size distribution in the three-phase assemblage was similar to those of the four-phase assemblage, the grain s
was larger probably due to the smaller proportion of the secondary phases. Our preliminary results provide some insights int
the grain-size evolution in the lower mantle and suggest that further quantitative grain growth data with possible lower mantle
conditions are needed.

Keywords: lower mantle, multi-anvil, pyrolite, grain growth
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Grain boundary diffusion of noble metal elements in mantle composites

RO EAR T P
MATSUO, Naoyd" ; HIRAGA, Takehikd

VR BRI R DTS

LEartuquake Research Institute, The University of Tokyo

a7 &Y MIVIHIER A E L TERIIC L TV0 R g, BIFEL RERERDD S, K, Y MUY (v
VA4 R) OGEICADICSVWIEERER, a7h5 Xy MIUAOF5IT#HL, HJtV/Fw®miffﬁﬁﬁ%# %
LTEBRDEEBTIRES NI EFRINTVS. LY LEEDOWIZET, IWIELORRM, DF Diyokificid, 5
WKCADICKVWITEMERL, @lTiiXms e (EEE0 NPREENS K51k > TE % (Hiragaetal., 2004 58
BIEkETCE (HSE 3R TH DD, < MVHICIEME UDEE LRWs, FOREMIaT Elﬂkffb“@\%
EEZ5N% (Wood, 2006. L7zH->T, B LHSERIT7 M6 Y MLABEIT 3 C eRbNE, < MUHD HSE
BEEIIARELEIT S, $45bb, HSERZRa 7 &< MVOL MM EEHZ R0 s L—Y—O%EZ R 7.

AL TR, 15FE « 1360°COLM R TR Y MVIIh Ok TR RERBZIT- 1. £ THIVAT T4 FO#H
I 10VolYD AR 1 /Bl E 4, LHRFRIFERS Uikl & Le, chadBlL, Rkl LIChfZZ X ThRERE L,
EARE FHMSI TS Uz, ZTOE, BEZMEERIROIEEZ L TW SR T IE2MAIGICEIE L TWS T ENHERE
Niz. T, BRTETHIVATTA MERBEIOREEIDDOHWIc Kb EEZ NS, iz, HSilklhoeki1
DRED, BEERFLEEMELEBIHEARALTVWE T e oz, hid, BN ehkoRE T VF—%2R/MEd
3780, INEIRRTFH B RKEGRTFNETHBEIGT S & T % Ostwald ripeningc K% & EZ 65NB728, T+IVA
T 74 MERBORAZ B TIER L TWIC EAVRMENS. Kt 2SR LI OBFR 7O EhiR 7% d,
WIHIORRZE dy £ 35 &, d*-dy=kt WS BEMNB DD T, WIE LI EERIRED S RERE Kk 2Rz, E5IChi+
DRI SER T T HIVATTA PR TORIORE TNV F—In EZHEE L, TAHIVATTA M SRR ORI
B 2B TDOUNE ¢ LBJF T OILEIRE D Oz KRz,

F—T— R KSR, Bk, 37—~ MIVHASER
Keywords: grain boundary diffusion, grain growth, core-mantle interaction
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SORIEAY > B VORIES KOBURGC 52 58
The effect of partial melting on the mantle viscosity and electrical

PR 7N
SUEYOSHI, Kentd* ; HIRAGA, Takehikd

VOO AR ST
LEarthquake Research Institute, University of Tokyo

AWZETIE, s N 2 MVERO EFEEOTE K RIS K - TE U S0 B LE 5 REtER & EXEEE O2 L x
FARBZ Iz, IV MVERERRIZERIL, K&E TR, @SiRiCB T 2R E B EEE R HE Lz, 4V BV (50%)-
RUTHA (A40%)HRHHAT (10%)1C 0.5v0l%D A ¥ 3 )V EINA T L—IVY T4 ikl & L, idkl e —EmETEE &
BENE, VXA FE 2 CIREFRICE O THESMICRE FREIE5 T LT, JRETOMMEE, FFICBTES A
VE=R MBI K > TEACEE L ZRH Uz, FRCAIVMELDS X)L ME D ORICEEE T BB, kit & EBRE
HEFIOHFNEED AR S NS ICHEHR Uiz, IREMEEIE 110071390 C. AV R 9% (¢) 1ZRA0.09F T LEAXE, X
R DHEPKELZRBIHS T, HREGICESHKIC R S,

HIE DFER, KRR FFICHE S CEFINTIR Ro Tz THUTE AV MRV Z % T LICPES SERENER -
T3, HIE LTRERE log(lpvs UT Ty F LIt T A, ERWEBEZRIAALN, TNE THSN TV SRR
DETHMEREN IS ERINTVB T EHARENT,

AREBRORMER T S L, 1220 CH5 1340 CITHhT TORMFI OEMEE T 3 )VF—1% 970 kd/mol T, X)L
OB & B BT OEMET 3V F—135 35 kI/Imol CH > 7ze TNEZELGIE. XU MELDZROIEELT 2
VF—1F 935 kIIMolTH % T L hmahotz. T O DN 7 V) — T DIEH L T 3V F—DffIcia . AFKERTIE
FEODEFICKELSFELTWVB T EMEES NIz,

—HEXUGEER, VI EAEEZWVTE AV MK B ELXEEED FRADERTE R, 7 U TR EN
MHELNTzT eh 5, REEGLRHIRREDNE W IZDITRFIC X 2 BXUREOF 5H5E . HAHEAE AV FOBEBXKUL
gk FRl> ehbholz, AUREICBNT, TNETOMETHENMCEINTVWABLEREE AN N eEazs
EFRVRTORADESUREE L LENTE, ARRICE T 2R AOESUREEIL 345K EN > Tz, THUIARRICE
ENBHOORRDFENRKE R EENILTVE EEZ SN,

RUIFICE D, TNETHRAEESNT ZHmDh 272 AV el (9=0) H SEHiIC FEEOmEIRIZEH TX % T L 23T
U7zo F7z. AU MEINERDEBEHEEGICZTENSEAPAERIVDRICKEKEZL, S TE— RO MLVED
AR D LAY — L BRUREHICKRELSFET L W nh o Tz,

F—U—FR: LAY —, L—bVIA b, AU b, itk BRUREE
Keywords: rheology, rhelzolite, melt, viscosity, electrical conductivity
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Griggs/ Uil {4 H- 2\ZZ JE Al D 72 o T HIE fH O #R 1E _ _ |
Stress calibration of Griggs-type deformation apparatus with solid salt assemblies

AP A T B L R e
KIDO, Masanort* ; MUTO, Jurt ; NAGAHAMA, Hiroyuki !

VAL RSA RGP E T R~ K

!Department of Earth Sciences, Tohoku University

EATRIEYI O )1 B IS HIER N DM E & E 172 L U 1 B R 21T5 T LIC K> TERMICIHRS T &N TE
%. AR, fIHT 2 M ADE D S FEIRE s, hECE s, AR &
nH2 Bz, Tullis and Tullis, 1986. HIEREREE L &R TOMDEE 2B < 728, 500°CLL FICEEBNHIRE NS,
A TE BRSOV ERDIEE A Z N TW B 728, BAMZEN DLEMNICREITEZR 5N 5 M, LA &G
R A b ORI U 2 B O T IS ST ORERSEIZK (BIA X, Tullis and Tullis, 1986. 4 A EadBakid o —
RYIVIENRBORICH 5728, 14T —2ZORENRE @V, ENTIEETEA ADREREHRO 7S E T 200 MPa
DIRICHIRENT WS, 6> T, HIRFEROR IR~ > MV % S8 QYRR IC B i - @ISk
72152 Te DI FEA BRI & 75 5.

WA, SRR & A AR O CEE, R, BEEREE L L Lic®EalHOfiEEREZI T, 7%
IS SIREMEZ LR 9™ % T & CRAERBEE OB IEHIARE N7z (Holyoke and Kronenberg, 2010 Z DO¥ZFHIIIC K- T,
A RABR 2 D CEE KO 25172 = 30 MPaDRRAETRDH T EMTES X IcAoT. L L, HAERAEE
& [EAR R BRI O 1 IS Y 72 5 78 S%D LI HED H 2 iR %5 T & T ORIERIZ RO T WS 728, SPEEECRER
WK, BERZOEMLRERIL & Vo e B8 2 FHET 2 2 LIdTERV. SAIYIOFEMRRE 2R 8) 2] 5 i d
Z70IciE, 5 BZEHFECHA T E 5 EUAH RO Z IS TE EOBIERINRETH 5.

AWFETCIE, WICKREFTA O Griggs BEIAERZ I atie (BIAEY 2> 7)) ZR-WT =y 7 )V OIHEAGERRZ1 T
W, 2 HollEzEfTo . skl LTHWEz= v )lid Holyoke, Kronenbergifitdiicdefit U CIEW /2. EERZ, HIE
300 MPa Uf 1200 MPa i/ 600°C, 700°C, 800°C, i 2x10~*/s, 2x107° /s, 2x10°¢ /[sDEMATITo72. TD
MR, 17928 (Holyoke and Kronenberg, 2010% £fHED L WS JHIERIRISSATIEROMIR & = 30 MPafE 4 Dk
ATKL—HL TV UL, BEZENEE2Z LECTEMENRKELS RBMEMNH 7. 1§y )LDl
T — 2 ZUEA (1987 ORFFHPEREANCEEDWTHRNT U, BRARIRE - RICBUT 2288 2B L LI A2 —H—7
Z{E L7z. Holyoke and Kronenberg (2010) /J AJEERERIEIC K % = v 7 )L DI 12T — ZIC DWW T B[RRI L, <X
B—H—T 7B LTz, R & H AERBE TR =y Vil e LTHWTED, HE, B4Rl
T\ % Te DEA TSR & 2 AR D~ X 2 — 71— T DZEGGABEOABENENC K 26D EZ HbN%. Bk
FERRERRE & AT A BRI D~ A 2 —J1— T DD S BRSO 205 S M ORIERZZ 8 Uz, IR EHAH
ABRIC X > TR SN v I IVOEISTTHEMISER Uiz & T A, H AL 2008 72 @ H 72 0 ¢/
<, PEMEREIEORRRFEIN D + 30 MPafR S DR THIIT % C e N TE . RIBIEAED 12T — B ER & Uiz
LA, RAEFETOMPa KEMN o7z, Fiz, AR L 55 0 AR T2 AT 5% E20REM
WRELZBIEMND 5. BIEDEAERBREEOAICTTIEEIC 5 2 53R 2T, BIEANSHAAN S BEDND 5.
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23GPaZ TP Ca-Pvi T Mg-PvDZ DI MIE IS B9 2 Ty 550
Preliminary experiments on in-situ stress-strain measurements of Ca-Pv and Mg-Pv up't
23 GPa

P S 5Ll R 1 D5 AR 2 phs ol ) AR ] ¢
TSUJINO, Noriyoshi* ; YAMAZAKI, Daisuke! ; YOSHINO, Takashi ; SAKURAI, Moe? ; NISHIHARA, Yu? ; HIGO, Yuji

LRAILRS: - HIBRPIERL AT > 2 —, 2 BT 3R « MIBREE R A, 3 BIR R AHIBRGER X A F X 7 Afget v
2—, 40 EEEDCRI A v 2 —
1ISEI, Okayama Univ.2Tokyo tech. 2 GRC, Ehime Univ.2JASRI

In order to discuss mantle dynamics in the Earth’s interior, knowledge of viscosity of the Earth’s lower mantle, which is the
highest of the whole mantle, is important. Viscosity models of the Earth’s lower mantle were reported by geophysical observa-:
tions. However, observation values of viscosity have large variety (273 order magnitude). Although determination of viscosity
of lower mantle minerals by high pressure experiments is needed to understand mantle dynamics, stress-strain relationship f
MgSiOs-perovskite (Mg-Pv) and CaSiaperovskite (Ca-Pv), which are principal minerals of the Earth’s lower mantle, are not
reported due to difficulty of high pressure deformation experiments. In this study, we tried in-situ stress-strain measurements c
Ca-Pv and Mg-Pv up to 23.0 GPa.

In-situ uniaxial deformation experiments were conducted using a deformation DIA apparatus (SPEED-Mk.II) as Kawai-type
apparatus at SPring-8 BL0O4B1. Experimental conditions of Ca-Pv and Mg-Pv are 13.8 GPa, 1473 K and 23.0 GPa, 1273 K
respectively. cBN anvils, which was transparent material against X-ray, was used along X-ray path. Two-dimensional X-ray
diffraction patterns were taken for 120-180 s using CCD detector. To calculate the stress magnitude from the X-ray diffraction
data, we used a model of stress-lattice strain relationship (Singh et al. 1998),

Akt ()= don [1+(1-3c084)) 016 Gpii] (1)

where ¢,;; is the d-spacing measured as a function of azimuth angtl;,x; is the d-spacing under the hydrostatic pressure,
G is the appropriate shear modulus for a given hkl, amglthe uniaxial stress. Pressure and stress were estimated using Ca-Pv
(110) (200) and Au (111) diffraction in Pressure marker (Au : Fo =1 : 2 volume ratio) at deformation experiments of Ca-Pv and
Mg-Pv, respectively. An X-ray radiograph of the strain markers was taken using an imaging system composed of a YAG crysta
and a CCD camera with an exposure time of 60 s.

Uniaxial stress of Ca-Pv at 13.8 GPa, 1473 K andX1.@® /s and Mg-Pv at 23.0 GPa, 1273 K and "t B ° /s were esti-
mated as "2GPa and "0.25 GPa , respectively. Stress of Mg-Pv was significantly smaller than that of Ca-Pv though temperatu
condition of Mg-Pv was lower than that of Ca-Pv. This fact is doubtful. This reason is thought that stress estimated by Au was
much smaller than that of Mg-Pv because of framework made by Ringeoodite, which was polymorphic phase of Fo in pressur
marker.

F—TU— K. ZOLBEIE, ZIPFER, )57, &, Xa T A4k, F~x Y by
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