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KN EE R . B HIBA N A E A i =
KEZHE (Mckay, 2014), THLEREIZ A by 1l ME— R I
BAMAAER B R 5 2 35 IR A2 L 3R 1 1)
T1%H7 w5 A5 WA K, AR WA i AT b BN 5%
Z—, WIS AT Re R YR i . Dk, T
fif 7K R AL b sk 25 A Bl 23 ) R A A R 2R 2
HERRF2E AN TR RIS B2 B K i
BRI AT DLRE KR HLAE R 3 Alr N TR = b, (] B 25
Kig gy (el s 2 ElE MORB) i BLEEAT T
HER PR R (Zheng and Chen, 2016). ¥(1+12
TELIK,  HERER R P 1) 7K DL S AT AL (1) S 3 Y 1%
AAAE— P 8 & P45 (N, etal., 2017): LLKA
B, FEAE AR AR g N HER Py K 2K B A B
MK 2B HAEHIER LR, e S BRI 19
Ko U FEHUME S W) ORAT KR IR AR K, 1 KL R R
TR K = AT, S FEAN R I 2 v 7

FATWE T L F5 7K™ ) 2k 344 (1) 7K A 1 g 38
FER YA EAE R, & KA P (7K Bk ek A AL
WBE BN 2B T R 45 KR I A R A
TAHE 5 B, o A M BRI B O A BE N AR

FEWH: T K ER4 (CX20210048)

EMLSAM (Hu, etal., 2016); IM&EJ5E TREEN W
p S YT EG TERCEEIT Tee X MBEFE
(Hou, et al., 2021). FRATMHISLE 45 HN K & K0
YIE ML ER B VR 10 Bl 2 2 R AE AR, i T R 9
IR Bk My S A oo 2= i — /g
nf CLS B 4 A AT RE KRR A B4, e &t KA
FH AT 2 o 7K B 55 KA P A H BRS04 Pk
SRS IG IR, AT B — PR 0 T, 4R
K.

0

Superionic

K1 5 KA FeOLH, AR RS MR I o I8 B B B

T AEEHONER T, RO ORI T REs L. (Gl

N CEED SR P ISR, SR AR A IRS); n
CHED, BB RS T E 57 7E s T E i s)
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Partial Melting in the Lithosphere of Ultra-High Pressure
Metamorphic Belt Revealed by Experimental Thermal
Conductivities of Eclogites

ZHANG Baohua’

Key Laboratory of Geoscience Big Data and Deep Resource of Zhejiang Province, School of Earth Sciences,
Zhejiang University, Hangzhou 310027, China

ABSTRACT

The ultrahigh-pressure metamorphic belts in eastern
China shows anomalously geophysical observations that
has often been attributed to the presence of partial melting.
Laboratory-based measurement of thermal diffusivity and
thermal conductivity is a powerful tool to probe the
thermal state of lithosphere. Since eclogite is the main
constituent rock in the lowermost part of thickened
continental crust and subducted oceanic crust, it is
suggested eclogite plays an important role in determining
temperature distribution in turn controlling partial melting
of lithosphere. However, the influences of pressure, modal
mineralogy and water on thermal diffusivity and thermal
conductivity of eclogite remain unknown. Here we
simultaneously measured thermal diffusivities and thermal
conductivities of a suite of four representative natural
eclogites at temperatures up to 873 K and pressures up to

*5f — /Ml 5 {E#H i /: E-mail: zhangbaohua@zju.edu.cn

3 GPa in a multi-anvil apparatus using the transient
plane-source method. We find that when temperature
increases, both thermal diffusivity and thermal
conductivity decrease for all samples with the strongest
decrease occurring during ~300 - 573 K, followed by a
slower decrease at higher temperatures. Pressure exerts a
weak but positive influence on thermal transport
properties. A positive linear dependence on omphacite
content suggests that omphacite are of great importance
for eclogites owing to its high thermal properties.
Moreover, we show that water can significantly reduce the
thermal diffusivity and thermal conductivity of eclogite.
Our calculated geotherms reveal an unusual thermal
structure  of the Dabie-Sulu  ultrahigh-pressure
metamorphic belts, which provides a robust evidence to
support the partial melting hypothesis in the lithosphere of
eastern China.



408 T R

5518 Jm s ARAE IR S R

cEH12: HEYIREK. HRMELESESERAR -

R ANBREERNR: BrithigidEwe
HLARED “520 N7 RNESEAIRE

IME, Steeve Gréaux™, Tetsuo Irifune®, Hideharu Kuwahara®,

Tbrulnou,ez"‘,YujiHigo5
LT RO T 5 7 7 U 5 T S e
2. HARBIER RN S 0500
3. HAA S AR HUER A B T
4. FAT SRR BT
5. HZ SPring-8 [R50
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PR AR A G T 40%~50%. 45 45 Hb 75 I 00 Wl 4
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%/@Hi, ﬁﬂﬁ%, ﬁﬁ{%{]é/ﬂ, JI—-XIEE

V22 M R% AN SR TH S5 1 BR 8 I 400 A0 22 %5 1)
Ao AE 660 km e A7 % P A 1K ] 1) b 5 e AN 48
[ CRFR A “6607) S ABRIE AL, I i
F TS by MR A AT 23 i Db A BL AT 20 RNk T BE A 1A
X CRIJG RS A AHAR ), AR 4 DX S8 1) BAARS Ui A B
AN o AE— S ffEpfiRc B, EL U R TE f rh E ZR
X . B LK gl 2% - SR AR B,
7E 660 km ¥4 JE T HIIL T AN A = ANAIE S,
FE IR BEHE 4 (PIARF AR B X 35, 17 0K A A mT LB e A7
TE o AT I AR AR 25 FX S ANE L 24T AR R ?

AR HE T2 2 BRI 28 — M R B 5
PR3N T A S R AR AR RIS D7 R R v
o VBT &5 5 S B0 A s Wy A AR 4T o B RS 1 38
0L P S R 30 SR L 1) A S 3 N o FE R RN O
GPa i}, JLEEM 300 K FFAKE] 2000 K i3 v, Fil
Vs 70 B EAK 7.4%F0 8.8%, 1MILE 25 GPa I 43 51l FEAIK
3.2%F1 3.5%. #£ 0 GPa, 300 K I, 54k A4 H#E
T MgSiO; #kA A (Hao etal., 2019) Vi il 3.1%,
Vs il 4.6%, %5 3.5%; £ 25 GPa, 1800 K
i, Ve MK 3.8%, Vs il 5.8%, % & 3.3%.

SEA KA AR AA ) () S B, FRATTE B T
FHAKA A A R I AAZE S HE I Ve Vs U AL . B
A BT LA B0 AR 2 30 Ve A Vs 2 il BE
4.6%F1 8.3%, AR BIAKA A AR M) =
2T AT o BeAN, TR R BIRKCAS AT LL M R AS
A1 B A BLAT 2 A AR AR B A AR S AR S, P LAX

ANFHAR R BEAE LAARRE ATy X 3k 660 km ¥R 5 BRI (1)
ZANANTE S o I IWFFCER W, FEV IR B
AT R AT R A e A Dy B A A R A ) 3o R 2 g i 2
e BERIAAT & FE 660 km YR DL R 20l Aii LA 2
AR, I HAZ AR AR BA SR80 IR AR SRR K )38 18
FEREBRAE o DR, 0 T il b 700-750 km ¥R
JEE Kb F AN T 21T, BB AR AT 1) o3 i — AN S A A B ()
iR . AN, ZEARIR T 600 km 22 A7 (KUK EE, &1 J7H%
1 v He AR T RKAS A (A S AT A Vs Vi R 53 5138
B0 10.1%- 14.8%F1 9.9%, IX 1] g m] DUFRE 5 40 3
WA LR AN TE LS . SR, 2 b i i
JEH, KA ) S PR B R v T R,
I SO OB R A AR T I P b R S 1) e MR AR
AR BT RAA ) ks Lk 2 e8] o

WA, W IEH iR, AT T 550-660
km Hhp& 5 (pyrolite) A5 7L ()5l ORI 45 )8 o 45 KW,
TE S ok Y 717 JECHR,  pyrolite AR AL (1) BY 1) 95k I 3 FN 25
PE#H AR T —4EHb AT PREM Al AK135, X5
BTAAFIT4E R —30 (Irifune et al., 2008; Pamato et
al., 2016). i EHIE I 5 IR LA 1 X 38, AR T
REo AR A1 BIRKA AT HIAHAS , X MHAE 2 23S
TG S E AN, A[iA~15.7%; 1M P I A X
b, HA~9.5%. Ik, BAAMAEE T e s B4R
ey PO T o T ) M R U o &5 KA A R b ok
P AL P s R, FRATIET T AR A -ROR
FHIAENT pyrolite YR FE IR, I TR,
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ITET, E—, BA

PIHBHEEARRSE RS B2, S8 230026

2RO P4 70 b 5T ROBE B RS i CO,
T, DLAAERA A EERE M (Dasgupta and
Hirschmann, 2010). K& CO, & ffi K111 555 K75 3
Bl AR A A B Bk R R, 1y BB SR ) A A
2 B AR i BSOR J0E N MR VR N S . AR A A S
BRACZEBIEFTR Al v, BRGS0 Bk fifh & ] g L b 52
WA RSB R S S AR, IR E
f e SEEG W FL R, Bk 7E A R Sk S g 3= i 4
TR BEAR AR, DALk g b5 Bb A v e e DA b 3 A
FESmAR. SNA/ A8 IRELE, L Fe-C
AW EJUMIE R o TR ER BB ASE I Hg
e EEEI AL G Y, (A I 2 b SR B BN PR AR
HEN T Hub () S AR . R, SR e M
— W] BERSEAEAE 2 N Ul R I B R R, DR e )

RamH: HEREAESTE (42002037)

AR T P 5 4 B OGS AT B A b 03 Yo% S o 1 A A
HEEE .

FR TR e s i 45 W 2R, 76 100 GPa
fidi, FZEEENTRIREAHAR SRR T A, R LR
HIAHAR I SR AN BEY A (Boulard et al., 2011). 1l
HH A7 A5 (R B0 22 B RS 77 R BRI 5 ) il 58 0
Sy AR R A R (Litasov etal., 2008). AKX TAE
Hh, BATTR O I AT 4 NI R TR 45 G [R5 Ha 4
X FFRATHHAR, BRI T RARZZ BN S 7T il e
kR, LA AR T ST AT ERE
Fio I, FRATE . 72886070 N b 451 N I i
PRI, FERLRL T 5 T g H A 4 s N ] g A
SR IR T S o TN AR b 5 i A 1 M i
JE s P A A S R

B WAER A v (1992-), #HLfE, T n: il sy YY) 3. E-mail: ningyu@ustc.edu.cn
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AW, K, &L, 2EK

HpERERAR RS, S 230026

AtFR R v AR P (10 KR A AR A
BEARREG SRR, TPt b RymAcAC R g L. 4K
17, A g 2 52 55 fe el R R A A R T A 1 2>
HuE MR RIAORE S LEAC DR o TR, o A R 2 ()
TRVRINE S BRI A B A AR T AT o AR A
(10 J53 148 e 5 T A DR A RS A — L8 AT ol St
ORI BIRAR Ve Ve LS, IFR7R T8 I R0 1%
Mo BRI ASARAE T o (HO, CAE — 54 oty o 0L U
IR Vp/ Vs X )02 1) M B2 52 25 e 4 AR A AR
A5

AT S I 5 i pR B (1 2 — 1R S By

e, VHEL T S BRRE T AT (Mgo s75F €0.125)S105 11 i Uik 151
BN B SRPENE . R TEEAT IR Y/ Ve X BT I ) H
WU, IFDEAR AT SRl R I BAR S Vp/ Vo
SR REAT IR A AR T ) s SR DL vl e AR, (H
" RATAE A G R s A AR A BE T A R RS 2 (1
& Vp/Vs LB . & b s v A 3 ™4 (i A
o, BATEREST T A s BRI s 251 B R HEAT 1)
XS Vel Vs BISEN o G55 WU R AT g SR 4
FATTLY A T Bl S 157 0 0 e 7 A D00 b 2 FR B
9y FUTHEA E XSGR ViV KW £, R W%
DXl e A AT L AR 8 2 ) A ARAE T

HEWH: EREMSOLIR (2018YFA0702703), XK AAREF¥ R4 (41925017, 41721002)
FAEFT A BT (1998, T ELHIRA, FEFJ7m: Sl E S WP D5, E-mail:  dxzxy@mail.ustc.edu.cn
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B R,

s

/AR, R A

LR EREEGE ) INHIRAG ARSI RO, RG22 B SR R %, )N 510640;
2. PEBHEEGEER S AR L, M 510640

B2 PR DA A A R < 1) T R, X e IR ) B
JT R ) AT TG 3 ERIE XA 7% 21 e R .
B2 A R I8 T T IRty s K M SR IR B
B K BN BB 2 0] DLTE R M52 T O 2% 5, It
Bl 4 o ek B2, P AR TR AN 1) B K R IR PR
I o X LR 5 B KA IR AT RE AR B I R vh 4y v L
fth. AR, BAHEBEA TR (. &) WEeIf
ANEHE N T EEARFRE AT, FHiFeE K
R 1 2% 5 s T ARSI e R 1 Re T, FRAT M
T AR BT T R Eil sy He S5 (S5 s Tk
1.0 GPa, i} 950 C).

S EE R, YRR B R, ARG
FURSE, RERR RS R B 1) ¥ A P 52 7K 5 1 () 5 T B

K TEAHIREIRFESAE T, IR R i FE B AG s 1k
HPK BB IE ImPE ETE . MRS FMQ+2, T
O SE AR VRN I 22 S AR B Af 2 v] =8 8000 ppme
PRI AW SAF I IR I AR TR L R FRATTeT LA
i B E KA BN T oS AR R, h HARHE T
ERRIA (S>15wt%) AT . Rk, SRR
BRI iU K BA s e Re

[F] I, BT U A 2K h S RS S R Bz 4 T2
KRy A 2 Tl R AR I R R, AR
[ A =TI | M N RN TR S = Rt VoS G P
AR & KPS RORE AT, EKA RS MRk
nLLUEB EZ 450 FHFE&M T EACE K
PRI ] e W S P A T R B R i 72 .

I B ARRAIEGI LIH (41573053, 42073057) A1 B RL 2 e 4R G0 e b 2 (2019344)
B—AEH WA AR (1987-), RPATRFST G, s ek 0 57 L4, Email: liuxingcheng@gig.ac.cn
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Electrical conductivity of omphacite and garnet indicates
limited deep water recycling by crust subduction

wERET, AWK, KA

FIRURS MR TRRRL 240, T 210023

1R 22 2 N I ih B B e (1) 5 e 45 Al K gk
NVRHRHL S o 5 B KA 2 /D K BE 1 A% 4 LA % BE 2108
P2, — L UASR S i BR R 24 A L 4 801 )
FL PR 1 T8 30560 A0 o v 2 7 b sk Py 3508 1 5 7 7K
T L A, 1T R S B 1 5 0 A O R RS A
m CAnHL ARV D A2 R I mARVE R, LK
o M DA S W M XA . S FLPE S X AR A
KA RAEE BUR T — NS5, W R AR e 70
T 5T IR H A 45 R S RH D% 4 R T v L R R TR
T35, I Be R R R 58 A R S b BR v ) K
AT A IO

W TR AR AR AR, I 2 30 km ¥R BEART
IR 5 1) 25 B2 R ) 2 SR WA A R AT« SRV A1 55
T /KAHAE 100 km 18 5 P B R 3 32 255 284 o i 2 25 e /K
Jei s SRMEA R R A SR T IR e 5T R OK )
Mo SN A2 T SR A FIA R A TR L 5, WIURAE
MR  , SC4F A2 1-2.5 GPa 1 200-900°C,

AR RIS Ni-NiOo AR SEI0 AR, &40 T
JE5E. K& R EE SRR RN . 4
RRW, Wi 1) H 3 R A B K 5 i B A
T i i 358 Ty 6F i AN R o R b R A B R AR
AR PR 5 5 A S R ) B B S 3 A A
MEESEAE 70-120 km REWRAR IR EE (107107
S/m), ZEREA TR K A 400 ppm H,O.

SEMEA RN WA WA /K B, RO IR b i o
R S AR e 307800 ol e 0 5 2K, AR A AR
JG iR R BARE E T K . AN, BT R R
SRIKE KPE (ATIEZ) 3000 ppm H,0), HoKE EAE
70-120 km VEE SR m . XA AR SR, Hihiek
BRGNS A — B X 3R W, A 52 /E 70-120 km
IR K B B ] i (R TAE e X T g S VR ey
TKAPIAEART et B v Ko A 00, BB 7K 3 St
DR sl ASARHN O VE o DAL, ARF i e ] R
s Rb 3k 2% K (1) B8 AT REAR AT PR .

HETH: ERARBSESZEIH (41725008) FIRHEHE AW AT H (2018YFA0702704) B4 %% )

#*5—{EH T/ xzyang@nju.edu.cn
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Sulfide/carbonated melt partitioning of siderophile and
chalcophile elements

Shuo Xue', Yuan Li"*

1. CAS Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, Guangzhou 510640, China;
2. State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, Guangzhou 510640, China

Mantle xenoliths, experimental petrology and
seismological observations provide robust evidence that
carbonated melt (CM) broadly exists in diverse mantle
settings. Due to low viscosity and density, carbonated
melt extraction and inflitration are thought to play an
important role in the deep mantle’ s geochemical
evolution. More evidence shown that carbonated melt
could transport and concentrate HSEs in mantle
xenoliths, which is contradictory with the high partition

coefficients of HSEs between sulfide liquid and

carbonated melt (Dp. range from 10° to 10°). Here

we present experiments in graphite capsules at

pressures of 1 - 3 GPa and temperatures of 1300 - 1600

C to investigate the DIS{LS/SSIYIChES in piston-cylinder.

Newly obtained DY <Mare consistent with the

partition coefficients of ChEs between sulfide and
silicate melt, and decrease with increasing FeO, in the

HEIH: FRARPAEEEHETH (42003045)

SLICM
Dppg Ay 1nCrease

respectively from 9.5 to 5745, 1.87 to 17687 and 8.42
to 2539, as the Pt, Pd and Au concentration in the
sulfide liquid increases respectively from 15 to 850

ppm, 029 to 4617 ppm and 24 to 3886. Our

measurements of DIS,HEQ‘AH are positively proportional

carbonated melt. We find that

to Pt, Pd, Au concentration in sulfide, which implies
non-Henrian behavior of the Pt and Pd partitioning
between sulfide liquid and carbonated melt. The low

D} Gr'pg and high DRS'GY could well explains the Pt,

Pd and Au systematics of craton xenolith without
disturbing their Re-Os isotope systematics. The
sub-continental lithospheric mantle (SCLM) with
long-lived carbonated melt metasomatism could be a
fertile reservoir for forming giant Pt, Pd and Au
deposits.

FAEF WA B (1993-), BUEERFFLG, WEFU5 M SREEAE R S SRR TG E WS, E-mail: xueshuo@gig.ac.cn

HEEVEE WA 2506, W95, Email: yuan.li@gig.ac.cn
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, T

Lo ERREEBE TN HERAG 2B IT RO M R A2 [E K T S 3, )M 510640;
2. PEBEERE | MAERAL AT BT R 22 B 2 S R SR E SR, )N 510640

& B 4 A K AR LG 4 8 o0 AR AR 1 %
fift LR UUUE LA S i il M /E A (Ding
et al.,, 2018). ITHFEK, Uk EZ M FHIEH L SELG 1T
FERWH (PO FEdAE OUHE S &R LT
% (Mihalik et al., 1974; Harrar and Stephens, 1984;
Orlova et al., 1987), {HZIXFHILHHE ) K HILIHLH]
Az B Bk, WG Pt eSS SR R S Bk
Pt HGITRE . B DU LA A 1 FURK 5 ()
Mo AWFFTE UCEH Pt-Cl 4844 (K, PtClg) 1E N
SN 5, sk v L v S K A I 56 1 R PR
Pt(IV)TE & @A b I HGBE B PE o 8 i B vk AN [ 5
55 1 18] C1~60 7N S ¥R (200~600°C )+ JE 7 (50~300
MPa), AWFFLXT P(IV)E S &AL i 24 P i
AR IE R AL AT R R o B R 3 41 52 56 36 1
KoPtClg 7K M8 S M AE 12 /NI 4 i LUK S, R
T e — e R Bl DUERE Pt-Cl 455 W) /K iR
[o BEAb, mrloe AR E IO B3, S38KE

Pt MU ITGE oK. 3T HKF FIVO 8 5E K 5 2,
ARG T KoPtCl 1 RBUKIEV A8 5 (KO Hilk
JE (T, FFRL) Z M HERER, WF:

InK = (39.8743.192) - (4867142096)/T
Hp KR A HO m A A,S6 miid vk H ] L
5 b +404.7+£17.43 kl/mol Hl +331.5+26.54
J/(mol « K)o FRARSE AT A A, AFFHEAH
SRR A,G O m BEAE LM 50°C THiE 2] 800°C
o FE R R M M +297.55+8.85 kl/mol P& X F
+48.93+11.05 kJ/mol. % Ji, & T3R5 105256 5
P AEAT B 5, AW IURTS TANE pHL A
Cl WML TN P-Cl &I HI 24N
Fo 4R EIR P-Cl 4% A Y048 AR IR 3 IR F 5w v 59
AR IE IR, L CLREX LT R
AAE PR EEAER . dhok, Ptk 8518 mT DR 14 2K
SHGRE R Pt TR . DUIEHLE LA A o
TARAS AR HuE Bt R Pt T B E E IS .

FELTH : op E R B AT H (XDB42000000) AE S S BT AT H (2016 YFC0600408)
FAEF T R (1991-), LG, W57 JTTRMERALZEHIA. E-mail: yanhaibo@gig.ac.cn

CMEEE RS 1% (1978-), AIMIFLH, W5 M. Jusitiekibss,

SEIG HERE 24 5. E-mail: xding@gig.ac.cn
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2 oy 2% > 2,3
KW, FEE
L P ERER S Bk ET R RN E S, dEaT 100049;
2. FRRE W ET s, 429 10031;
3. AR K MBREITERIER, 4149 10031

TEV AR o B e v s S04 20 i I 2 742 1
T RINECE KSR (DHMS), XK
Pyel R K s BRI AL . Horh A AIAIRESR A 15EH™
Yy Chnki i B A AR BEAD AT REZ M S A R=h E
MR AN B B EEE KM 24 Ak, BATR TRk
it K ) SR B R 20 A AR AR T A
i RIS KPR T R G R O 1 AR o A
IR LE K P TR PE T SEAE e Al HEAT

RL Y PRI o AEIXHL, FATTAE R AR S B A
HUE S T BRI R T g 5 A MIRTKLEES A
B (P) MBI (S) Pl Ziadif. O
AR AR 5T, ATV T K S AR I A i vk
e TR B R AT SR, KA
VEFIBEIN T 7 MR ) PR S BOH S /K
5wit% HIKWAERITS, 7 MR i vl 2RI AR
X HIE K G AR RO BT T35 T 1-2%.
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KEANRMLSESELEFNE:

MRARMLE

SBBRTR

1 2 >, ¥
KB, FlgiRS, et
Lo EMFORSE GRBO MG RS A7 PR R s seie =, il 431600;
2. LR kS KARER, 4149 10031

KEEAT, Mg(OH),, 15—l 5 S8 p i 4 /K
B, FE0 R R SR b, R B 5
A AR B P R OB . S5 T KB AE R
IR T M REIS, H RO KR IPIRE: A
R, AR, SRR, 20O
Ve, L L R BRI D B RS B . 3
A T 0 45 K K (45 K B X BRI B 2 K
WIRE T S 3 2 TR A 2 B R R .
I, TEHBERALE IR 2 MBSO, X Tk
LR ALl X R E SF NUNIOE R CEIE AT A
IKEETE g 30K R SRR, TR TR 2% 2 R
VRS IR B T 2P S U R o 2 B K (4
AR A EH K ) HR I 53 5 B 25 T B 7«
A V2 e SRR 0 RE R AR 10 K BE AT RE
Mg(OH),, L& & i R 2B FE dh Mg(OD), i
Mg(O"*H),. 149 Ikt SANRE SEAT T J5U0L 1

o7 2 R VR UL 2 A8 e 08 o () Rt ) P 4 P A 6k Tl
FARJFALME T Mg(O"H), 78 /i s F i H 8 5 20 4
ek o ARFC IR R AR I E s B, BTV T 23R
B SR S AR RE(v i), ST HERRE(Y )
LI AR S5 (a). [FIRH S T N AE R 18 250 A R A7
BN IR BEAT ) 2 (I Cy) M . 7E 700 K
i, AR I C)p RN IERLEH T4 7%,
] I A S K BEA 1) Cp 3 R2 3% (700 K)o {H
BO BRI AR SX Cp 3R BRI . X B
PRI AR FR B4 & TR I s A R G thah, 3-
ETHE T 7K BE AT - /KA 2R A v il 17 L 1 /4 )
72858 s 5 N IR S50 B A B S TR &5
ITT I8, AT B R S B EE & . &
R 2 Fa VE ] DA BT 4 R A A S K 2 1)
IR 25 2018 CRE IR RIS 00 T $e it — 2o 11
7R
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EUAANERAERSETHYERIE

N, ok
£, 47
b E R GERPO T R S IR K s, L 430074

G L1 S i AR TS R I TR, LT
RV . AN RSB R - R s,
BN K 2 Bk 4 X EJEKE 4 (nominally
anhydrous minerals, NAMs) < — (Rossman and
Smyth, 1990; #ZE%, 20000, — H LR
W2 R b 2 V2 S — R ) o L By 2
FE R AR, B DR S g
JLE (Nb'. Ta’). 3M&JEicE ( Fe''s A% )
AHAL 2 4Bt % (Ca**. Mg®) (Zheng et al.,
1990; Banno et al., 2000). - H 45k, &M
& B R TR 2 Sy BE N S 205 (1 AR G5 ) v, DR ) 4
ZLAT IR FR GERI 50T Dy A 5 A A ] A 45 A (R )
PS4 U (Swope et al., 1995; Pawley et al.,
1993; Litasov etal., 2007). b4k, &4 B&mS
KR K i m e R e v, e ILgE K A
8 K6 85 7 TR AT 0 2 W VPR ey e 728 T w3 AR 7 30
A BT B

Bl AR G 41 AT UKL IR 1% 3 BT, W4 R AL 5
JKEE M 510 + 120 ppmw, 54l TiO, HIFE AL,
FHB AT 1.4 mol% Fe, H.IC & MR TiOq] )\ THI A ) 44
AT 0.7 ~ 0.8 % 7E 300 ~1500 K FH JEVa [ i,
R R a o Bt I —ADNERHRE T (KO:
495 (3) X 10°T +21.54 (5) X 10°, “FH#EiK
RH a,=3048 (5) X 10°K ™", BHEIRE T, A
(1) Ti-O hiffl (A, Boy) H1 O-Ti-O &l (Eg) #3)

BRI, MmN B iR,
[TiOg] NI sh A (Blg) X ARk JL T A
UK. TE 1273 KRBV, @it 26k A sh
I T 3279, 3297cm™ [ OH f iy, 7EH
RS R, ZEAME TR AN 2 PR OH Al 4 i iy 34
AR R R AT A28, IR 873 K B EK
43%, 291273 K /K 85%. 7F 0~ 12.46 GPa (¥
BT, T 9 ~ 10.44 GPa #AS A AH, R4k
FHT 9.2 ~ 6.24 GPa #ANRME A @ - PbO, Y
TiO, (11D, i H K FiZAA T, HabkKr OH
WA - 2986m ™

IEAh, 7F 3GPa. 1000°CHISHE FE RIS 3 Mé:
BB T IS KRS A, 8 MR 1 AN TiO,
FEdh, K 7 ANBAR ALO;. NiOs. C0,05+ Cry05+ Ga,0;-
Fe,03. MnyO; MRS o, Cr it s T
FHE TN, mMARRIER, B R, 5
T AR BN AR B 22 5. WIERFE L AE OH JRahAi
HX N IDEREARA, FE B A AURMIFE M, H IR
HUE S =M e B FIEFEBAR T, SRR S 7k
OISR, EERIK T AT AN TR o

G AENEERL L LT Yz —, 568
Ve s T, AT B TR S 4 A AR W A R I
YIRS, Ry e A 40 A S50 e i it v 2% 14
BRI, FEdE— DI R T % B ) 2Eit
T2 S AR R85 (1) HR A
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MgF, B9 5 &8 M R 5=

KEAT, B4

PEBHERAR KRS HERRI =S (R R0, &8 230026

RSP O BRI Y2 —, fE T g
AT, BRI S0, fEE R XA T UiEl T
HE 5 S BTk 20-25 vol.%. UM RESAAE T it
2 rh &R £ 1000-1600 km Y44k & 31 Hh 7S 2% AN 1% 2L 1
e Si0o, MM A JEAH (& 4r A gk, S IR Bl
P4y/mnm)3| CaCly #H(ZF A1 Pnnm) () 45 {5 AHAE A
s DRIRAF AT Si0, e F AH (1 3 v R T BE AR AE T
b v G UL 00 ) FR) S R R PSR A ) S DR A OG
B BT RXAMHAR L K AAE 50-60 GPa, F)H kS
6 I 5 3K — A AR Tk R Ay SR IR L R T AR A 43 I
M, CAT I SEE0 RIS TH SO Si0, fmy He AR 1 At ok
JREE RAFAEZE S, F TR TP ARG P 9% S B
P AR BN —E0, TR AR AR RR
ZAH AR AT 2 5] kD I B AR A ) AT A7 AE i
(Yang and Wu, 2014; Buchenetal., 2018; Zhang et

al., 2021). RIAEADUHFFH, ATER T A Sio,
AT [RIFE A AZ A 1) MgF, #EAT 9T . MgF, 75 9 GPa
Lt & A A E] CaCly MM S MIAHAE, 2
SiO, [ R AF AL, nI N AFST Si0, HIAH AR K 5 1
RS .

TEATIURE T, FRATTHRI FH 62 WA 0T Tl Aty 25 45 A7 L
JHECH, 7E 300 K. 0-20 GPa FRI44F T X} ¥ 5 MgF,
HHAT T IR . RIS B G S, A i
JrFE 3 R T SRAS AR R kA, IR
PR BN R B O R, R HIAS B0 S e 5, T
TSR R 5 AR . RATRIL, MgF, fE4 )
Wi A7 e AR 2] CaCly AH B S5 K AHAZ I, i P o 05 T8
RAE R ZAA . ASTURIEFE R B S10, o s AH 1) i
P JTORH B AR AR T OGRS B, 0 TR T R
SV (AR A A L X

W—EE T KEBH (1998-), WiLWF7A, WFA U7 midm s 9. E-mail: zxy0331@mail.ustc.edu.cn
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MERRAR L 5 RS RS -

®— =R+ E K-hollandite | FO I B S 2 S [E
% R R AR ER T e B ST AR B B TR

‘%&I%%z*, ﬁ/\rﬁ ;(]3 Tﬁ ﬂi%

HpERERAR RS, S 230026

Rt 5 H 3 ARG 1 3 R 5 K I TR) e TA A 7
BRER I E ) 25 A80E , (H 2 R 2 1 Rk Ak 2 T 0 A
HE 2 WLIIMABLT- I 7~ o5 (0 FE SR BE T, [l e Bl 2) RE A
s DR S . —LEm R IR AL T B RS A B
ZRUE, AE 300 km VR A AT R AR AT AR AR 4 Ay
g g, BRGSO EE AU, RO, AT
A3 F1 liebermannite (K-hollandite [ ) ZHi%, 3 H.I:%%
552 <N I L O 5J (T o (B[ B L = W
liebermannite 1 & Hug v 3= L (1) il K AH, A TEAR
SERIRN N AT LU At — S8 IR B IR PR e 3R Bk, %
PATVHE At i 52 A0 MW [P RRAE , HOER IR 35 (14 70 A DA &

*E-mail: dlymail@mail.ustc.edu.cn, wuzqlO0@ustc.edu.cn
dxzxy@mail.ustc.edu.cn, sj528513@mail.ustc.edu.cn

K 53 45 28 L B Lo AT 55— PR R R
B, EIREH T K-hollandite T AT TT AR (1) g 36 i s 4
BOVEPE . AE W IE R b0 MR ZR & 1T,
Liebermannite ] Vp ¥R AU, 10 Vs U H BLXT
IR SURAR DS o JFREE IR AT BT, 7E R sk &
20GPa /4, Liebermannite ] Ci-Cio B/N T 0, I
NS AT E, ¥R AEAAE % K-hollandite IT AH
[FJAHAZ . HT Liebermannite AH7EARAZ 2 [ ¥ H IL 1K)
PR, I VB T RAR Y KR kA, wT DL
TR HLBE 700-900 km i JEE B 3T (49 08I0 2] 1D 358 43
[N
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Melting behavior of carbonated sediment in subduction zones

PR

o E R BTN, 5 266071

Subduction zones, where linking the deep and
shallow carbon cycles, affect long-term surface
habitability by regulating atmospheric CO, concen-
Although sedimentary carbon potentially
dominates global input flux, melting behavior of

trations.

carbonate sediments at subarc depths remains unclear.
Here we conducted a series of HT-HP experiments to
determine the phase relations of typical carbonate
sediments with compositions close to GLOSS. The goal
of this study is to experimentally constrain the nature of
slab liquids and the transfer mechanism of slab carbon
at subarc depths. Subsolidus and melting experiments
were performed at 2.5-6.0 GPa and 750-1100°C
addition (H,O-saturated
melting) from the dehydration of underlying mafic
lithology. Silcate melts occur between 750-800°C at 2.5

assuming external water

GPa and between 850-900°C at 4.5 GPa. At 5.0 GPa
and above, hydrous carbonatitic melts were produced
and the carbonate solidus temperatures are located at
between 850-900°C at 5.0 GPa and between 800-850°C
at 6.0 GPa. Upon increasing the temperature to 1050°C
at 5.0 GPa and 1100°C at 6.0 GPa, massive silicate
melts are produced. Compared to pressure-temperature
paths of subducting slabs, our results suggest that
carbon can migrate out the slab as hydrous carbonatitic
melts along the warm to hot geotherms. Therefore,
unrealistic high temperatures for subduction zones and
An-enriched lithology are not prerequisites to generate
carbonatitic melt. In addition to decarbonation and
carbonate dissolution, our finding indicate that carbon
can transfer as carbonatitic melt for more common
carbonate sediments at subarc depths.
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AFSE MU R ARF TR BA R Z B RIAETF #] 7B

1,2,3 — 1,2
KA FE, 2
1 RERREEE ) MERIL AT R kb 2 [ R S SR =, )M 510640;
2. tPEBMERE RHLALE UGG, T 5106405
3. T EEBFERE RS, dEnt 100049

HBITER (PGE, BFRHA. . #k. £7. BAIEE)
FEIRNERAT IR -8 -5e oy I R SR TR, [
It 5 P SR s B B I TT 3R R AL AT R PRI T B i o 48
1M1, A2 1K) PGE LEGR AL AR X 0T K 2 8] 1 93
e R M (Dyge™ ) AR 107 - 10%. H FT BBk 1L
R M ER AL A 2 e )T R R S IR U E
Dc™ KT 10°, fEIX S B th 4y Twt.% I T
R MABIGAC Y o 3 HLFRATI I 2 37 2 (o fef 5 e )
ST HRIVAL R B AL P M A R 2 048 R 22 T ) 2 E 2R
B (DR ), B AR BE S 5 1GPa Fil
1400°C . 3@ i xf 256 Yy BEAT R AL /¥ LA-ICP-MS 7}

BrsE, BATRIL Dy oy B4y B 3500-3.5 X
10°, 1800-7 X 10°, Jf HiX 6y Fc 2 %55 5 biti 41 Al
HO7E Rt W M kb Wk 2 C 60-21000ppm

26-7000ppm) (138 AT 00, 31X = R 0 AR AR
AR R Z BT AR 2 TR AR R e . s
JIX 88 DR BIAT B AR RN, ORI 5 B
MR, AR A 2000-6000 ) DY AEIR
U B4 R LI AV 2 AR v A v A RAL Y Hb BR1E 2
170 TRV FRATT AR R 0 A IS s 24 08 3K 2 45 i 2R 5
ZRERAT ALA KO R B, PGE B ERAG A2 AT A
Al HE T BB VAL
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MRAEAS SRS ER -
KEAR @GR SRS ERA ISR

W=,

ot

MRS GRPO MR RS R R s E, i 430074

IRBELTE R A R &R (MgO-Si0,-Mg (OH) 5)
R B K I AR, — H LSRR R 3R
IR 2 R Py AT S I 2 —, ol e 800 T
W49, WS, 85 KA B % (Wunder 1998),
1S A2 R K PR S T R K A8 o 1T g T
B EENEECRE H TSR EENE T
42+ 4:E (Shannon 1976), S /KW 4t
LY RAE OH = FIEAR, flukestr, =i,
HEE4%% ( Lin et al. 2000; Liu et al. 2021). i
AR AT A A v 5 P () K 0 B8 T R BE T
Rl .

ARG IRATIAE 9.5GPa, 1373K MRS T
BT PR S ORI R Mg (OH) | 75Fp .2 i Mg
(OH) 1 1Fogae HIE AN X SFLRAT I SIS A
FE S B HEA P3m, 40 4584 IR ARt 2% 4

He&nH: BRARES (420720500
B—VEFERA W, BERR A, WESOT I sl
HAGEEE T A w5, Bd%, WEAESIE, B . MR

NT AR AR LAY Mg-O (F) K,

[ A E S AR IS R O+ H g () 7 34 1 B A8

H-O-H J& 1 W B AN, BhAh, AL T RARAKBEA AR
7E 3695 cm™ AL WIS L0 AME T ER IR Bhik, ARk
ERUKBEARE AR 3660, 3644, 3513 cm™ AbHF A AN
ML E T B R PR AR BN 0 o FRATTIE T S5 il v R
SOy M R 25 T S S BE AT R S AE A R R DL A
DI FREEIRS A, JF5 RKEAFE R IEAT 77X
b BUAEZER T, A R oK B 1 B K i 5 LA
TR B = T K4 100K-150K 7245 . H
TRMBARERTE R T RN E, GERET, i3
T KB T DAAE B ISR R AR R AR T, I KA
WA ) 2 e T B AT AR BB RE I, [R]IRRr AR
e, g4 (410 - 660 km) PLAZ FH118 (660 km
LR K FGR I B+ EE MR .

JE P BEF 5. E-mail: miaoyfa@]163.com
FB Y4B, E-mail:  yeyu@cug.edu.cn
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IE SR 45 R 57 7+ 13 72 Pt #0 Re 1T A RO SKIG PR

XEH, FT

TERERE TNREREEBE ST [ AR kA 22 [ 5 RSB &, )M 510640

T B Sk 70 2451 T Pt Re J2 MU ER 5208 43 Sk F
(I SUOREE T E . Pt Re 78R S 45 & 0 S Ft o
FRIAT Ay 308 5 A DA b 43 ) s R R A 0 R G R 4 o« AR
M, Pt Ml Re FEfAL¥wi& (MSS), WEkN
(magnetite) FIERR E 454 Csilicate melt) [7] [ 731
RBOE = ok A7 AE G o A0 B PR T 3 e
FESEIS I E T oA 45 o 54T PtAE MSS FlfE
T2 R A4 1) 1) 43 E 22 4 ( DMSSSM) | Re 75 MSS ik
TR ER A 1) 1) 73 E 22 4 ( DYSSSM) Rl Re 7E G
IR Eh s P 1] O 20 iC R ( DYRESM ), Bk sz
LA 57 0.4-0.5GPa, WJE 1020-1100 ), 4
HJEVEH FMQ-1.7 5] FMQ+2.5. 45 3 BonIkA 13

) DMSSSM L 16 F] 4510, 7545 5 HISIR L 441 T Bl
# MSS TP Pt G, X R R T
DMSSSM s B AT . AN, FRATIE KB
MSS Hi) Pt & i, DM 5 42 3% FE 19
MR . A TIAF) DYSSSM N 40 3] 370, T HA24,
TR R IR Eh P A v AR A P Ak B e R s il BRAT T A
i DYAESM N 0.5 F) 2.9, B4 IR K889 I A
7R T Re TERAA v Bl 4010 FE 19 0 MAH 28 B A AR
17 B AR o e e T 3R AT 3R A3 (9 DYSSSM A
DRESSM AR NI 3 45 43 S B0 ] AR b fif
FULIILE SRR P Re HUL.
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Experimental constraint on the partitioning behavior of Sn
between Ti-bearing minerals and intermedium-felsic melt.

Huang Fangfang, Wang Jintuan, Xiong Xiaolin"

State Key Laboratory of Isotope Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China

Tin mineralization is related with magmatic and
hydrothermal processes in granite magma system. To
acquire partitioning coefficient of tin (DSn) between
minerals and silicic melts is vital in understanding the
mechanism of ore-forming processes during early
magma evolution. In order to explore the partitioning
behavior of Sn, we conducted a series of fO,-buffered
(RuRuO,= ~QFM +8) experiments on a piston cylinder
apparatus using a synthesized intermedium-felsic granite
composition. DSn between Ti-bearing minerals (titanite,
Fe-Ti oxides and clinopyroxene) and coexisting melt
were investigated experimentally in the temperature

BETH: EEKARB ARG HELEIE (42003046)

range 850 -950 ° C at 0.5 GPa. In the investigated
P - T - fO, conditions, DSn are 32.45-206.45 for titanite,
7.84-73.40 for ilmenite and 5.02-18.09 for clinopyroxene.
DSn for titanite, ilmenite and clinopyroxene increases
with decreasing temperature. Our experimental results
indicated that at oxidized condition (RuRu0O,), Sn is
compatible in all these Ti-bearing minerals in this study
suggesting that high oxygen fugacity environment is
beneficial for Sn** to substitute Ti*" in the structure of
crystals. In addition to the temperature, oxygen fugacity
is also an important effect factor for the Sn
mineralization in intermedium-felsic magma.

W—AEE R 505 (1989-), L5, WFFUim: s bR %, E-mail: huangfangfang@gig.ac.cn
*EFEF TN BB (1962, BEF, BERI I SR HIIRAG . E-mail: xiongxl@gig.ac.cn
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B AR PR TR R SRR A, T
PO TS MARR T, H HILE 2 R R R )
WA G, ERAE T SARMAaIEI N . EE
b 2 2 F AT LA R &R O (Mg,Fe),AlLSis045(nCO,,
mH,0), RJ7 iR, TWBAN Ceom. 1EEEARMA
gk, Si(ANO, PUTHIATE B 7S T AT ¢ il 1) 3
B JE BCETE , 30 P AT LA A7 4 PH 25 (it Na™, KO
MUNI T (I1 CO,, Hy0), Mg(Fe)Oy J\ A I e Af 7
FRMIE 2 7)o FH T 7 A Ak 2% 1 2 il He 22 4 R A
JEMESR, LS H A 2N A T R R,
Fe-Mg CHLWEF A—A R AU ETH. Na &34
AR DT DA T 1 A 2 i
i BT EE A AR/ RERAFR L,
[ B 25 TR 5 R o sy 2 ORI, Ry e — o
(A 75 A PR TRt T R

AR TR G0 K FINE R IR AR 5 A
rtr, A AL X S 8k db AT ERE 300 - 1500 K13 5

JEFEMAR R RECR 7.4x10°K o [0 2 7
ATREAT T AL R el M v s OGS R, BES T
WSS N R SRR VA D i A R AU AL

FErp B FE R IS A AF R, B A LU T
ARESAE, JF Ll 85 0 e B AR 2 1 Ak
MR B [AAE S I 2257, IO AR A I
AV AR ISN — Bl T 2GS MK B (g # L
THREE T RE. T E B RS
JIRAFAEZE ST, AR T A B ZRZ 5 17 JIA s 1
R, A AR BS AR BN 2 W T AR A
NI RCV Y FERIE Nop Pl LIESS A5 A i SNy B 1]
FEFIL T IRMIZAE T, RO N E A1
L T G 3 S A7 7 22 6 T DA R A SN i ok o T
LT A PR AN AT DASISE A SR R 1, (H
o T A S RS R PLHIIANR, 38R s
HABBE T AR R A 57— BAE £ 10% A, AT
TR R GRZE NAE £50C LI .

WEE R WA (1997-), WLWFRAE, W5 Y B, E-mail: huyancheng@cug.edu.cn

*FEEH S
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WY R da e Rz LA R 3R S 4 1 R
KAE

VONIRS: JRF5 0ot s, AR 610065

e INEUE D — A E S S T B, nT U T
RAEY Wy AE = il = 5T I W B8R A A
(Asimov, 2015; Duffy and Smith, 2019). f&# Al
F 3L W] ARSI [ AR FRAT B IR R J A s A0 i 7 DL % 53
ARG AN S P RO,
S50 I G HL I . X IR AT S R A B, AT A
A BT IRAT I ) A 0 M 3K 1) 38 B A0 s 0 45 A R I
RAETTHE AR A2 BN LAy B 4% ol i
WEFUH™ WA s N80T F0 i) B DAL A 49 AR 2 P 5
A U 7R HEER R B I 45 0 . IR FI B I 28R ik, ik
RS A BRSO A R e A I R AR BT KA AL
LN My 75 75 DRI 45 3 B 1

AR, AU S [ A AMIETEN GO0 2 A

), LR & AR S K A, AT T R
Ml SEIS I — Do T Hg RPIRES S5 3 i R
b, BRI T B e s BT N AR
AR FE DL R A I TA) 45 22 S o 5 AT W) RPIR ST
T Sk FETE T LA PR S5 22 e o AR TS R LA
S0 IR ek e AR LR, TR I e R A T B
R AT R o N T DA R AR TR ST H R — L
FUEE R i, FRATIE ] B kel 2 o s 4 7 AR
U R A, BIFTE T S KA AT vt v T A
I LA R 8 25 A TR 8 ) 27RO R B P o
%% (Zhangetal. 2014; Gan etal. 2021). IXLEH"H)11
P56 T B AE M8 (PR A DL A T it A A B 1 s 4k
EH) T RBEAER

fEE I RAH (1986-), EIHEFZ, WIFCI7 M : @R Y4 5 i EkY) . B-mail: zhangyoujun@scu.edu.cn
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MR& %, X B Y, Stephen Foley', E#8°

1. Department of Earth and Environmental Sciences and ARC Centre of Excellence for Core to Crust Fluid Systems,
Macquarie University, North Ryde, New South Wales 2109, Australia;
2. PSR GIRPD HBREREBE, I 430074

SRRAEAR R R AN T 21 8 AA14E
TG PR TR AR 1) Rz — 5 5% b o 2 R e Sk Y
(R} 25 1] S0 i g S B 0 b R A0 () s A A S '
St MR Tl T R DA R T A SR b BR A% (1) A2 4
b 27 SR8 DA Sk WA KA 38 A P 3 3ok 4 ) b 3R Bk AE
Rk BN =Rt b T O QIR (S EE N N W= 3¢
GRS (), AT IR BN T Rl ST S ) 3 R A 1
B, THETE 2008-2018 FFABKH T = KK ST T
TR RO TR, B AE T AR A M & E
HRRBAE RS [ i 2 b (A5 A7 3248 FURR T80 L) 4
BRAER

KA CO, ] LI i ik 2 5 AL AE F fe 24 LA
T 1 5 1) T 2 A A7 R o 3 0 A A e 45 A e
AN T I E AT R DU o Aty v] A
5417 R P B R SRAGTE 58 i DURR A 3N
HUERVSH, @Hfiis sl 68 -96 MtCy - 1 (F T
WA REAE ), Hor 25% B 2 LRI i K T (~21.4 Mt
Cy - . BTAWFRTRY, HEKAEE ZHRAKS
375 AR S AR FH O R v mT DA SEAE TR SR B A v 21 B K
IRBE, LA A A R R 2 70 I AT R ik PRI
HEEAR T RE AR B0 v 380 2 SR BE 1) BEA 12 o FRATTXS

TR RO 7 P v il v T B N SI2 36 4 4 0F T, 45
BT J1 30 07 BT 52 K B A AR i s R
128 o il e e S0 4 AR IRy A Ao R A s
Rl 2 SERVKE VBRI, AR T Hi @ BRI 5, K
o BATARA IR 2 FERURE B2, 3K R A X L A AR nT fig
SRAETREAE ] o TR FATBCRE T Bk Pty & A
TR 2 I B B 456 % FERURY B2 DL R ARt ety
WA, TR 18 1 U 5, 45 R R
Iy AR 72 - 105 km SR FE R A JRESVEHT . A7 L
F2 Tt iy S 445 TR I 3 W 3K S K 2 I B A Mg
B AN 25 A= KR b A FH RS 43 BA L2 1) 7
SARAFAE By I A4 e

it it A kB SR (=214 Mt Cy - 1D, K
F IR IR RS A H 45 3 BOK B BBk A7 AT SR AR R
W%, R A EE . 22T H Bl 20 B
it o FERROT RIEVE RIS BRI S0, b T O i) By I
KRB REAE EFHS R b [F AR B A A7 AT SRRl
GIIE CRBLS), AR AR SRR S it e 25
e FH S A R TS N K, AT S M0 e 5 17 S B 3K
K CO, MRS FIHER IS5 . X IRIF ST A AR R
ey il 5T S0 AR R AL A
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The transport of hydrogen to the Earth’ s deep
interior remains uncertain. The upper mantle minerals
have a very low hydrogen solubilities (hundreds of
ppm). The hydrogen storage capability in the transition
zone minerals (2 wt%) is high compared to those of the
upper mantle. The hydrogen storage in the lower mantle
is not well known. The main minerals in the lower
mantle bridgmanite and ferropericlase have very low
hydrogen storage capacities (less than 20 ppm).

In order to further understand the hydrogen
storage in the lower mantle, a series of experiments had
been conducted to simulate the environment similar to
the Earth’ s lower mantle.

The experiments with hydrous Mg,SiOy4
ringwoodite (Rw) show that it converts to crystalline
dense hydrous silica, stishovite (Stv) or CaCly-type
SiO, (mStv), containing ~1 wt% H,O together with
bridgmanite (Brd) and MgO at the pressure -
temperature conditions expected for lower-mantle
depths between approximately 660 to 1600 km. Brd
would break down partially to dense hydrous silica
(6 - 25 mol%) and (Mg, Fe)O in mid-mantle regions

H—1E# T /r: chenhw1989@hotmail.com

with 0.05 - 0.27 wt% H,O.

The hydrous stishovite has a CaCl, structure,
which is common among hydrous minerals in the lower
mantle. Based on this observation, I hypothesize the
existence of hydrous phases in the lower mantle. The
experiments found a new hexagonal iron hydroxide
( 7-Fe50154:0H,, x>~ 2) between the stability fields of
the e-and pyrite-type FEOOH at 60 - 80 GPa and high
temperature. The new phase contains less H,O, limiting
the H,O transport from the shallow to the deep mantle
in the Fe - O - H system.

Possible hydrogen storage in Ca-pervoskite was
studied. CaPv could contain 0.5 - 1 wt% water and the
water in CaPv could distort the crystal structure of
CaPv from cubic to tetragonal structure.

In conclusion, hydrogen can be stored in hydrous
stishovite in the shallower depth

lower mantle. At a greater depth, the new 77 phase
and pyrite-type phase would take over the hydrogen
storage. The role of CaPv in deep water storage need to
be considered in future studies.
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FRRE it T8 2 B0 H A Ak (> 3500 em™) H5 51 4
(AR AL g, L e (R K R B S A AR DG T A I R TR

it (R AT WA B9F 98 AR 28 A1 X ) (3200 - 3700 cm™) 3
S103AE, P K EE S BRI 2) 7E 8 GPa |,
ik ok 2 AR Ao PR i 8 2 TI b v Ak 5 2 ) R
Wb, B REAE R T, B TR R K TN
FEAT s 3D WS4 5] 73 A AR A, STMS Wl H >k (1)
K FEFNLL A B4, 1T v 0 B0 A R AT e 5 2 (A
F SIMS 5t HH ke f 7K 75 #1042 21 40 I ot R ) =
fir. SRR EM: 1) f£4GPa F, MFEKEE
T, R RO A S R TR R 2) fE
4 GPa F, W& imtbae y 1.23 eV, m T E &1 0.61 -
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0.91-0.98 eV.

BATTHIE TR I, WO AT T 1R ZKO0) 45 26 (1) D ik
ANSCERAE PR BB (1) 5 A OC, IR BRI ) 5 kR IR K
9 o5 AR AT DK o MR 2% AT I B /KOS A 1 v S
AT BRBRATY 52 56 v Ak ek S RO RS A AT ok — 35 IR
JE (< 4GPa) Bk (< 8GPa), HHLSRMAE
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Recycled carbonates elevate the regime’s electrical
conductivity in earth's interior

Chenxin Jing'?, Haiying Hu'", Lidong Dai', Wenqing Sun',
Mengqi Wang'?, Ziming Hu'?

1. Key Laboratory for High-Temperature and High-Pressure Study of the Earth’s Interior, Institute of Geochemistry,

Chinese Academy of Sciences, Guiyang 550002, China;

2. University of Chinese Academy of Sciences, Beijing 100039, China

Recycled carbonates following undergoing plate
to enter into deep earth are an essential part of the
carbon cycle in the earth’ s interior. From geological
investigations, most recycled carbonates host in some
subducted carbonated rocks (e.g., carbonated eclogite),
which by exhumated provide crucial evidence for deep
carbon cycling. The carbonation of rocks in the
subduction zone may significantly contribute to the
carbonate-silicate  interaction and impact the
regime’ s chemical and physical properties. In this
study, we choose the eclogite as a carrier of carbonates
(dolomite, calcite, and magnesite) to explore the
electrical conductivity of carbonated eclogite during
deep carbon subduction, especially the effect of the
carbonation extent of eclogite on its conductivity.
Experimental results show that the electrical
conductivity of eclogite was notably elevated by the
participation of carbonate in the system. The
carbonate-silicate cation exchange (Ca-Fe or Mg-Fe)
is indispensable to this promotion. Many clues from

geochemical investigation and experimental
simulations imply that the carbonate-silicate cation
exchange widely appears in many carbonation rocks
(e.g., eclogite), so recycled carbonates may sweep to
increase its hosted rock's electrical conductivity.
Typically, the carbonated eclogite and other
carbonated rocks have been revealed in the Dabie-Sulu
UH-PM belts of eastern China, the Southwestern
Tianshan UHP belt of northwest China, and the
Eastern Alps UH-PM belts, which may be conducive
to high conductivity deciphered by
Magnetotellurics (MT) and electromagnetics in these
areas. On the other hand, the path and flux of deep
carbon cycling are still many controversies. Thus, the
content and stability of carbonate in eclogite under the
subduction zone condition should be confirmed more
clearly. Maybe, this will be constrained by associating
the electrical conductivity of eclogite bearing different
content and types of carbonates with the MT results of
the subduction zone.

anomalies
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Compositional Defects and Phase Mixing in the Lower
Mantle: Pyrolite is not so simple

Joshua Muir, % &#°

ThERRE G SRR R IR 2 B X s %, 53RH 550081

The lower mantle is generally thought to consist of
primarily three phases- magnesium silicate perovskite
(MgSiO;) in the form of bridgmanite, calcium silicate
perovskite (CaSiO;) and ferropericlase. Of these the
two perovskite structures have near identical chemical
and crystal structures and thus at some point must form
a single phase (CaMgSi,0¢). The formation of such a
phase could have profound effects on the seismic,
rheological and conductive properties of the lower
mantle.

By using ab-initio calculations we determine that
this is unlikely to happen for pure CaSiO; and MgSiO;
except in hot regions of the deep mantle. The
introduction of other elements can change this story
considerably however. Ferrous iron and Ti both can
induce the creation of phase mixtures while Al and

ferric iron suppress it. Mixing of these phases appears

HEEWH: EBFRARBSESIE (41773057, 42050410319)

to be very fast compared to the timescales of diffusion
meaning that the source, history and partitioning of
defect elements introduced to the lower mantle are all
important in determining its phase structure. Thus
complex histories need to be considered to determine
the phase structure of the lower mantle. Ti has a
particularly strong effect and phase mixing provides a
mechanism to segregate Ti into Ti-rich regions that will
then phase mix. Such an effect is not seen for ferrous
iron as very large quantities of iron (>~20%) start to
decrease the favourability of phase mixing.

We also predict that perovskite phase mixing
should be seismically visible with similar signals as
have been observed in Large Low Velocity Shear
Provinces (LLSVPs). Thus we predict the possibility of
strong seismic hetereogeneity in hot or Ti-rich areas of
the mantle or areas with unusual histories.
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Impact of carbonate-silicate cations exchange on the electrical
conductivity of deeply subducting carbonated eclogite

Chenxin Jing'?, Haiying Hu'", Lidong Dai', Wenqing Sun',
Mengqi Wang'?, Ziming Hu'?

1. Key Laboratory for High-Temperature and High-Pressure Study of the Earth’s Interior, Institute of Geochemistry,

Chinese Academy of Sciences, Guiyang, Guizhou, 550002, China;

2. University of Chinese Academy of Sciences, Beijing 100039

Recycled carbonates following undergoing plate
into deep earth are essential process of the carbon cycle
in the earth’ s interior. From geological investigations,
recycled carbonates host in the subducted carbonated
rocks (e.g., carbonated eclogite) as usual, which by
exhumation provide crucial evidence for deep carbon
cycling. The carbonation of rocks in the subduction zone
may significantly contribute to the carbonate-silicate
interaction and affect its chemical and physical
properties. In this study, we choose the eclogite as a
carrier of carbonates (dolomite, calcite, and magnesite)
to explore the electrical conductivity of carbonated
eclogite in the subduction zones, especially the effect of
the carbonation extent of eclogite on its conductivity.
Experimental results show that the electrical conductivity
of eclogite was notably elevated by the participation of
carbonate in the system. The carbonate-silicate cation
exchange (Ca-Fe or Mg-Fe) is indispensable to the
increase. Many clues from geochemical investigation and

experimental simulations imply that the carbonate-
silicate cation exchange widely appears in many
carbonation rocks (e.g., eclogite), so recycled carbonates
may enhance its hosted rock electrical conductivity
commonly. Typically, the carbonated eclogite have been
revealed in the Dabie-Sulu UH-PM belts of eastern
China, the Southwestern Tianshan UHP belt of northwest
China, and the Eastern Alps UH-PM belts, which may be
conducive to high conductivity anomalies deciphered by
magnetotellurics and electromagnetics in these areas. On
the other hand, the path and flux of deep carbon cycling
are still many controversies. Thus, properties (e.g.,
content and stability) of carbonate in the eclogite under
the subduction zone condition should be confirmed more
clearly. The electrical conductivity of carbonated eclogite
at high pressure and temperature may be useful to
constrain the carbonate capacity in the deeply subducted
slab via comparing with magnetotelluric and our
experimental results.

FETH: AR ARREIES UES: 41772042, 41774099, 42072055), HRIBEHESTH S 20193900, HHEFFAB “HHHB2 G

A IH
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Evidence for amorphous calcium carbonate originated
mid-lithospheric discontinuities

. . 1 v .2
Mingqiang Hou ', Jin Liu
1. State Key Laboratory of Geodesy and Earth's Dynamics, Innovation Academy for Precision Measurement

Science and Technology, Chinese Academy of Sciences,Wuhan, Hubei 430077, China
2. Center for High Pressure Science and Technology Advanced Research, Beijing 100193, China

Cratonic lithosphere is a wvast host for deep
recycled carbon, trapping up to several weight percent
CO, among its compositions at depths overlapping the
seismic  mid-lithospheric  discontinuities (MLDs).
However, the role of carbonates, especially for the
latest discovered amorphous carbonate
(CaCQ0,), is underestimated in forming MLDs. Using

calcium

the pulse-echo-overlap method in a Paris-Edinburgh
press coupled with X-ray diffraction, we explored the
acoustic velocities of CaCO; under high pressure-
temperature (P-7) conditions relevant to the cratonic
lithosphere. Two anomalous velocity drops were
observed associated with the phase transition from
aragonite to amorphous phase as well as with pressure-

induced velocity drop in amorphous phase around 3
GPa, respectively. Both drops are comparable with
35% and 52% reductions for
compressional (Vp) and shear (V) wave velocities,
respectively. The Vp and Vs values of the amorphous
CaCO; above 3 GPa are about 1/2 and 1/3 of those of
the major upper-mantle minerals, respectively, and they
are the same with aragonite below 3 GPa. These velocity
reduction by the presence of CaCO; would readily cause
MLDs at depths of 70 - 120 km dependent on the
geotherm even if only 1-2 vol.% CaCO; presents in the
cratonic lithosphere. The CaCO;-originated MLDs is
weak so as to be expected to influence the stability,
rifting, and delamination of the craton.

approximately
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2. Thapar Institute of Engineering and Technology Patiala, Punjab, 147004;
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Carbonatitic liquids, as a medium for transferring
carbon from the slab to the mantle at subarc depths, are
thought to be restricted either to the hottest conditions or
to be the hydrous melting of calcium-rich lithologies (i.e.,
carbonated gabbro and limestone rocks) in subduction
zones. In this study, high-pressure experiments on
carbonated hydrous pelites demonstrate that while
silicate melts are produced at 2.5-4 GPa, hydrous

carbonatitic liquids clearly dominate at 5-6 GPa. The

B—RIEEEHE A PR (1989-), DyELOFIRA, #F5H 1)

stability of Ca-rich carbonate is strongly depressed by
water at pressures exceeding ~4 GPa, promoting the
formation of hydrous carbonatitic liquids at temperatures
as low as ~850-900 C; these temperatures correspond to
intermediate thermal regimes at depths of 150—180 km.
Hence, carbonatite production beneath arcs is more
pervasive than previously thought, and the carbon cycle
is most likely confined to depths of less than 200 km for
many subduction zones.

SEIG A A S L ER K 2% . B-mai: chenwei@qdio.ac.cn
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Tholeiite-harzburgite interaction under 2-3 GPa and
1400-1500 °C: experimental constrains on the
petrogenesis of plume setting lava
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How eclogite-derived melts evolve in hot and
buoyant plume head is still poorly understood. Here we
conduct reactional experiments between tholeiitic melts
and harzburgite under 2-3 GPa, 1400-1500 C and 2-24
hours run duration conditions, that the basaltic materials
are totally fused while harzburgite remains in solid state.
Our results show that the reacted melts have relatively
lower Si02, TiO2, AI203, FeO, CaO and total alkali
contents, higher Ni, MgO and Mg#, and almost constant
CaO/A1203 and Na2O/TiO2 ratios relative to the
starting melts. The chemistries of the reacted melts are
controlled by several factors, i.e., melt/harzburgite ratio,
experimental temperature and run duration. Decreasing
melt/rock ratio or increasing temperature lead to greater
changes of the melts, evolving from tholeiitic into
picritic. We simulated the reaction process from
disequilibrated conditions to locally equilibrated
conditions via changing the run duration time from 2 to
24 hours. Oxides in reacted melts show that reacted

melts have higher SiO2, FeO, MgO and Ni but lower
Ca0, A1203 and Na20 under shorter duration conditions
(2 hours) relative to longer duration conditions (24
hours). We infer that both interface reaction (olivine
dissolution and orthopyroxene precipitation) and
diffusion exist during the whole reaction process, while
the compositions of reacted melts are largely buffered by
interface reaction besides chemical diffusion at the
carlier stage (2 hours), followed by dominatly chemical
diffusion between melts and refertilized harzburgite at
later stage (24 hours). According to our experiments,
we propose a two-stages model as an alternative
petrogenetic explanation for Hawaii’ s shield stage
parental magmas. Eclogite-derived tholeiitic melts firstly
react with the harzburgite with varying melt/rock ratio to
generate the reacted melts in plume head. The reacted
melts then mix with plume peridotite-derived melts with
various proportions at shallow depth to form the

chemical diversity of Hawaii’ s shield stage lavas.
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