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Abstract: Anhydrous minerals in the deep earth may contain a certain amounts of “water”, occurring as OH
and less commonly H;O. Based on investigations of natural minerals and HP/HT experiments, the estimated
water budget in the deep earth is far more than that in the hydrosphere, and the water distribution is suggested
to be heterogeneous both spatially and temporally. During plate subduction, even the p-T regime is beyond the
stability field of hydrous minerals, nominally anhydrous minerals (garnet, pyroxene, rutile, etc. ) in high-
grade metamorphic rocks could carry water up to several hundreds of ppm (H,O wt. ) into the deep earth, re-
sulting in water circulation between the crust and the mantle.
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®1 THEEEH Y HKBHENEELER (5] E Ohtani, 20057))
Table 1 Water content in minerals from lower mantle (from Ohtani, 200572))
. wp/ % Pressure  Temperature
Mineral phases SO, TO,  AbO, FeO'  Mgo | Ve /GPa e wHO/100 g

MgSiO; perovskite 60. 1 40. 36 100 25 1 300 104 14

Al Mg perovskite 59.09 2.03 39. 77 100 25 1400 101 19

Al Mg perovskite 57. 86 4.43 39. 55 100 25 1200 1101 156

Al Mg perovskite 55. 37 7.16 38.18 100 26 1 200 1 440 160
Al Fe Mg perovskite * 36.73 2.18 14.5 26.23  20.15 57.8 26 1 000 110 21
Al Fe Mg perovskite * 38.11 1.91 13.16  24.52  21.37 60. 8 26 1 200 104 26
Al Fe Mg perovskite * 38.43 16. 77 23.4 20. 82 61.3 25 1 300 47 12
Al Fe Mg perovskite** 52,77 5.5 7.39 34.48 0.18 25 1400 1780 175
Al Fe Mg perovskite**  53. 11 5.8 6. 09 34. 94 0.15 25 1 600 1460 130

MgSiO; perovskite 60. 1 40. 36 100 27 1 500 60~70

MgSiO; perovskite 60. 1 40. 36 100 24 1 600 <1
Al Fe Mg perovskite ** 2~6 1~4 100 24 <5
Al Fe Mg perovskite** 25.5 1 000~4 000

magnesio-wustite

(=Ferropericlase) 25.5 2 000

Periclase 100 100 24 1 600 2
CaSiOs perovskite 25.5 3 000~4 000

T A perovskite S HAT PGB G5 I RERRER B I MGLFR . TR L RE RG s - R EMNEa REh,

Wy, — % BT EA H.C.O S Si, X A~“4”
TCENIXFE KB RNARKFERE, I BT AR
WS (R BRI TET Feo ORMTE
FEARAT S5 AR G Vs i HERR . bk Ak 2= AR
fh2p B S S M St gy TR Z AL, i H Ml C
P T R R 4 R — P e 22

Fukai F1 Suzuki(1986) 7 9 a1l 11 4k 5 7K 2 v
SLIGHAGE T B A (FeHx) B4 &1, Badding
(1991)") W 5% 32 B, FeHx b XU %5 HE 7S J7 45 14
Chep) s b BEARFR b atigk K 17% ., Yagi Al Hishinu-
ma (19955 &3, £ J1 K T 2.8 GPa, {& &5 T
550 “CH 8k 5 7K W IE WLk i S A 1 FhE 1Y 4 Ak
Y BRE AW B A2 T FeHo s-FeHo o {EAh
TR 528 3 H3k 3] 4.9 GPa, iR BE Hik 3 1 350
°C, Okuchi (1997)"YHE 7.5 GPa J& /1 F & T 8k
& (FeHx , 45 2 B A R g &b b0
FeHy 53, 7£ 1 100~1 200 “C & A= 45 il il A W A 1R 2k
SAeWAb2: 2k FeH, . Saxena 25 (2004) 52 i1
Ohtani % (2005) ™ 7E 5 & e ) N b4 T T 5240, B
BRry A (FeHxO 1l LATE 1 & 2 84 GPa, ¥
2 1700 CHZAM MRUVETE. MILAT WEITR
FEHAZ TR AT DL DL 9 S Ak (FeHx) T8 X Fa e £7
FEI
2.6 —ETF NAMs &7k R FT g 3 FRARE
T Mg X i B 2 — BRI 7 R il

M AR — . AR B P A5 7R R SR X ST 1Y < 43
JEXTRARE Y (layered convection) 14 iy X Jii A5 4
(whole-mantle convection) , 43 )2 X} Fi R B %k
BRI R T, FEEE T RED ST IR A
(MORB) FI: £ Z 5k (OIB) 78 7T 2 Al [l v 2 1 i
I 2 SRR R Y 2R R A R A Mg D
660 km JyF o PR, LR (L, MORB #Y 5
KO @ oA #oc % (U, Th, K) A SR FH
AT R » T2 CF e, OIB 36 XO W) A 3
2L TR B R R e, A AR AR OT R R A A
FHABM A A ITTER LT WES AR N, &
A A A 5 A N ORI b R ) B AR Y
MR A9 R IV B A B AT LA ZF 3k 660 km
FHTHEAT MU, X FE— SR AT A 53 43 R 23 7R L
AT BB Ta) RUBE b 0 IR 6 3 & A 2 A b
Una) 45 s ER fh 27 o At Bk 4 B 5 A OF i b 4t
— R — R A R Y R

Bercovici Fil Karato (2003)"%) 3= 55 4 4z 1 &
NAMs HK ) 73 BL O R, 3 1 T — B Ail——
BT K ok TR 4 Hb i X A AR A (“transition-zone
water filter” whole mantle convection). i J§ 77
(410~660 km) FZH ¥ wadsleyite 1 ringwoodite
7R i BE Ut w8 1 b b 08 = B W RS A L o U
MK B (0. 220 ~2. 0 YO MARIE R T [ Hug ., i
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ARG H AT MR B L I BR fh 22 R ik 2 TR 11
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