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Abstract Intermediate-acid igneous rocks including volcanic and intrusive rocks with Si0, >56% can be divided into four types on
the basis of their Sr and Yb contents; high-Sr and low-Yb type (Sr>400 x 10 ® and Yb <2 x 10 7%} ; low-Sr and Yb type ( Sr <400 x
107° and Yb <2 x10 %), low-Sr and high-Yb type (Sr <400 x 10 ® and Yb>2 x107*), and high-Sr and Yb type (Sr >400 x 10 °
and Yb>2 x107%). In the low-Sr and high-Yb type, some granites can be grouped as very low-Sr and high-Yb type with Sr < 100 x
107 and Yb>2 % 10 %, It is therefore five types of granites on the basis of their Sr and Yb contents. The variation of the Sr and Yb
contents of the granites are related to the depth of the magma source. With the contents of Sr and Yb and mineral assemblage of the
residual magma, the pressure at which granite formed may have four ranges; (1) granites formed at high pressure with garnet left in the
redisual phase, magma have high Sr and low Yb content; (2) granites formed at medium or higher pressure such as granulite facies
(composed of plagioclage + garnet + amphibolite + pyroxene) have low Sr and Yb, or high Sr and Yb content, depending on the
composition of protolith; (3) granites formed at low pressure with plagioclase in residual phase (amphiholite facies) have low Sr and
high Yb contents, and (4) M-type granites related to ophiolite formed by partial melting of gabbro at shallower depth (2 to Skm) have
very low Sr and Yb content. In general, mpst lecuogranites are of low-Sr and Yb type, whereas some syenite and shoshonite are high-
Sr and high-Yb type. The lecuogranites in southern Tiebet may have formed at relatively high pressure. It is discussed in this study that
the relationship between the composition of magma and formation depth, which is a preliminary work and need more evidence to
apprave.
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%St & Yooy E(BRATRERD): OMKET, KGHAMKEAEHE (AN EM) LK BHIK S & Yb £445; (4)
R ERAOEFEINRATIERERIEBEAOMBAERZ, AHEFIKS & Yb 9446, %A EA L 2 ~ 5km,
THRAFFRELFFTERNY, ALAN RERLRNERSSHFARSI R YD B, H9pEREFFLESHES S H Yb K,
RAXECEKETRBRNEARSG., L PHRATEREEAAXLA, BET 2T, Mt EE2H —FHEY
R, ATHHZ2AREFBNER  TFTLL S FHGRE, LSBT L 5 Z0ekiz,

KA EWE; % SYb X A ki KA, B
hEESFES  P588.121: P597.3
1 515

R B HEIRZ B, 4E Babalin(1999) it .84
ERGEIT 20 ZRIER SR ET R, M TELS B A A
M RLH R R B AR LR, R o LgiEL,
FERRAR AR AR, LR R s B HAR T 1982 EIR M BGE
Y [E)45 B R B S RY 47 28 %5 25 ( Chappell and White, 1974,
1992 ; Ishihara, 1977; Collins et al. , 1980; Xu KQ, 1982;
Pitcher, 1983; Pearce et al. , 1984; Whalen et al. , 1987;
Maniar and Piccoli, 1989; Barbalin, 1999) , {¥£ /3K EE T
R EWICFER D, EZWEE TN 2T A S,
iR EE B WE R (S E W 3R %
%) AR RDEHITIE RSB A FRE S5 B B E W
FEB, BiX SR (Kay, 1978; Defant and
Drummond, 1990) X — T BT S 46 T 47 9 L BE . B3
FUWLEES SO Yb (M Y) s sk {2 R E R P ER M A s
AR SHMESE (X S AR ARERSE) AT V8 B R B E
B (i ) B TR B A IS T 372 IR AR )+ M B A K Sr
B Yb FHER) BN Z I E- e Ea- R arss M S R AN A AL
T, I L7 B ik IR B (Defant and Drummond, 1990;
Defant et al. , 2002; Kay and Kay, 2002; Rapp et al. , 2002;
BREESE,2001,2005)

REIFERIRY], FBRIES B8 (L4 Si0, >56% iy
Bt KB FIRAE) 1 Sr 1 Yb Z2MNEH A B U ek
25 4R , AN R KBHR IR Sr =400 x 10 °Fl Yb =2 x 10~ Jybz
ELATRAR A 4 RAE R B : 735 Sr K Yb(Sr>400 x107°,
Yb<2x107%) & Srff Yb(Sr<400 x10™°,Yb<2x107%) |
T Sr i Yb(Sr>400 x107% ,Yb >2 x 10 ) HIE Sr & Yb(Sr
<400 x 107, Yb>2 x 10 *) BIfE R & (18 1), Hrr, K Sr
7 Yb AR AT LA M AEH G Sr & Yb Y —28, H Sr & EE
H <100 x107°,Yb>2 x 10 (& 1) . ik, #88 Sr f Yb &
BATLRIERE T RS 3K,

2 B AR Se-Yb 4y Rfgk th

A Sr-Yb 43 25E T Defant and Dmmmond (1990)
B Sr/Y-Y B IZEI R 53 TR R RLTE A A 1858 5 A R 5 ol
ZIHF-RE AR AFR T, H Kay (1978) &K . T H

Defant and Drummond( 1990) 52 i¥ (4 %7 T B 88 8 # & F 11k
FERRA BRI S AR R T —E R A M

- MRS PR RS A S, IR Eo AT 4 0 adakite” | L) SO, >

56% AL 0, >15% MgO <3 % .Sr>400 x 10 LREE &4
HREE 5#1.Yb<1.9x10 .Y <18 x 10 ° Tl i b5
¥ h¥7 7 ( Defant and Drummond, 1990) , B TRk A EA
w St YR Yb) RUSRE, Bt SvY tWER, MR, T8
9K F B S A Y A RS RS s BUE RS R
A EARED S MM Y (R0 Yb) IR S/Y BB K. BARIK
HOZRIERESE LREE B LB N BL P EERNAES
HOERRRSANO MK AL T (LTS REKA
DB R E X)), M EE R, Defant and Drummond
(1990) %37 R E T 5K & 1A 2 AR sUA T,
FAH TIRIKEA S MERERP R ESNE, MAREE R
KFLAWTERE, B 2A ZEARBZERER A S S0
HEEN.

FEE TR AEAMBTE R ER, S/Y-Y FREI#H — 20
I FH. Theblimont et al. (1997) #ERF 5T FIIL M A MO0,
HBE Sr=400 x 101 Y =1.8 x 102 %1 S/Y-Y &
(E 2B), LIF SRR EMFE R T,

mF Y R Yb @y ER{b 22 3% K  Kay and Kay(2002)
¥ Sr/Y-Y EA5 4k St/Yb-Yb B (Sr =400 x 10°%,Yb =1.9
x107¢, WA 2C) , 5 Defant and Drummond( 1990) # Sr/Y-Y
[ tb%E, S/ Yb-Yh BN 3, BER.Y f1 Yb R MRk
PR (B tiR g — 22 5, 22 5|7 F: Y 7€ HREE #4732
4T Ho 1 Er 2 [8], ¥ MREE A& ; M Yb 7£ HREE /¥
FEE AN, & HREE fySRI R, Huk, A Yb (B Y ERE
K3 HREE f94H-1E, 4143851 & % HREE(FI Yb) , 7 /A
(A% ZU % &£ MREE (5] B & # T %, 2002; &/ A %,
2002) [t AE RS 19 Yb AR S R M A R TR B
MR X E 5 HREE H HREE #4587 38 8 4047 . K 4
F Ybx10=Y; Wi HREE 2481570 ,Y T8 > Yb x
10, NP 3A 7R, —4 HREE sRZ 5 3RE T A  HERRL
BAFRHEALR Y =7 THERK B A driEfb By Yb (U8 3, I,
BB R ARHEIL ) Y>> Yb, Defant and Drummond ( 1990) 24
VIWHE ik v WA HERT PR Y <18 x 10 ° 1 Yb < 1.9 x
10, AT RER BHA M1 Y — 30 /4R ik 7 4 FT g &= HREE -4 R
AR, Y2 A, AIRIA A 1Y HREE 25 11, K
K3k i s HREE 58095070 5 A AR 2L E & Yb HyHEm
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Fig. 1 Granite classification on the basis of Yb and Sr
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Fig.4 Plot of Sr v& Yb fur high-Sr and lower-Yb type granites

St/Y LLK Se/Yb LWAER) Se 1 Y( YD) B AR BE R LM,
SrEESRKAM CaHX MY M Yb 5HEMAMEKY AT
R SANEAER), BT S/Y (LK S/Yh) B— 1,
& 3B Bron, X FR Sr R Yb AL SR U (AN 3C A
By 1) R Sr & RET 400 x 10 ° R ENIAEARER
AWFHE B2 IR ZFE S Yb BBIR, a6 S/Yb t
ERESEEHARK A TE (K 3B) . %L E 3B # C,[H
FERYTEOLAL AT RE S I AE 78 Se & Yb A Sr & Yb #E & b,
I, 4301 Sr =400 x 10 ™ °H1 Yb =2 x 10 "*RAFE 4 MEK
FE, BEARE T Sr/Yb HEARRIE , AR 2 T H DR
BRI R S R A AE T LA K i b 5 = R
PR ATAIR .

ACLA Sr =400 x 10 " ReAR i B Sr AU Sr R4k, 2
&R A ATIA IR ( Defant and Drummond, 1990; Martin, 1999,
Martin et al. , 2005 ) FIAE K AYLEE B (Rapp ef ol. , 2002) ,
FFASCHT 2 Yb=2 x10 TR Yb=1.9 x 10 R
FE = Yb MK Yh, X BB E R RS X, RN T HEMEH
ME. Yb<1.9x10 ° HE—EHEFM G IH HE R ( Defant
and Drummond, 1990) , L H M IF R L X —iAiH (Martin,
1999; Martin et al. , 2005), Yh=2x10 *Ff1Yb=1.9x10"°
WHELEEL EMXG. Yb=2x10"°F Yb=1.9 x 10 °
BROPREEEZ N RIFHEEL, BB S HH MR
IR 2 Yh < 1.9 x 107°,Yb =2 x 10~ ° W& X 4% Yb 15
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Yb #95R £, FATHEV, & St Yb X [IRK A, K
A TIRIATOA .

3 BRIEREIFFIE

B Sr{k Yb &Y
BRETEA KREBRKEHBE TICF £ 1 BIE K& 45
B R R R S R 4 LA R BB A B R R R S (T A BUTE
RA WA A EKA%)EAS SR Yb X,
B K8 89 TTG B ZH 4L R SR A T A L R A&
RSN L SR IR K T

FEHEBFERGFERENS SO K Yb BAERA
(B 4) EFTAZREEEEEL (KIS ,2001,2004c; 3
B I0%,2002; #/hH % ,2002; Xu et al. , 2002; Rapp et al. ,
2002; Davis, 2003; ¥ 1p%5,2004; kA%, 2004), BRI,
FEHFBBREA TIFEHERNRSL S, CNREE5HER
HREE R YT E & (W sk %, 2003; R G55, 2004;
,2005) . WFERA, FELKSEIART WEHE
FEA ARSI (IIESE,2002,2003,2004a, b; XL
% 9004; ), RERHETAAMR KT HIRETE
(Wang Z H et al. , 2004) DL RAER A - B BIRA T S H
BRICZEARIE R L R (2R B A ZEdk 48, 2003, 2004 ;
Li and Li, 2003 ; X8 —%,2003 ; %% ,2003) , Bk, Sr
RYb RIS ECKILE) AT EA ZH oM (KIES,
2003,2004) .

4 Srfik Yb BUE K #149 REE 434 & LREE & &8, 7]
PIGH4Y R 3 (B 5A) . 1, HREE #RBI5 1, LR ERE T
HRE BAEXHAHEA + BAER REHAIWES;
2 HREER-FIRBIR4- 4 IR IX FTREE M IN AR B (A1
A+ A+ fINA)  FREA A N A B N A g
i ; 3. HREE T FHERE A SRS, UL R B
AIRER D BFHC A TR SR AR & RHE A A A SRR AL
B BRBMETERKATFE MEEROREGREET &
B REA.

5 Sr K Yb BIERG A (BRIA LA ) IR sh 15 B X
RS REATFZARMER(E/A%,2002; BR%E,
2002; Qian et al. , 2003 ;3K F,2003; T H A H 45,2004 ) .
ARERERA A MBS B A, HEBRAAORE,
HBI 225 Sr R Yb ).

3.1

Weng et al.

3.2 {ESt{E Yb &S

i Se Ik Yb BIAE A5 B B2 28 AR R % (2004) AR 24 4L
TR A R (B 6A) ., ZFEEEE S F K(SI0,
#73.63 ~75.42 % Z A ,K,0 =4.21 ~4.62% ) ,Na,0/K, 0
=0.8~0.9,% AL O, (12. 81 ~14.15% ) .Sr (13 ~ 344 x
1070, EH 136 x 10°°) , Y (7.3 ~26.9 x10°°, 15 13 x
107°) F1Yb(0.82 ~3.91 x 107 -4 1.47 x 10°°) , @
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3.5 fEEES S YbE

FEFAR St @5 Yb 78 M A B W B R R
REE 531y A BUTE G &5y B RG & (1 5B 2 4) F i
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P PEAL R A KR A Y Se-Yb B, 8] S0 S ff, BB ES
BPERES MRS A5 DB A BIE R A S0 B, #aT REE 4y
Tl A BIER S . A BAE RS A YRS, RR 4R %, 1996,2000;
& 2000 WA MIBRESE 2000 S5 HEHEAI4 T ,2000; B
AF4,2000,2001 ; AERIE 2002 A AR IR1E 2003, Mg
55,2004 ; R %2005 5 JKED% 20055 & TAIE$E/):,2005; it
FEHHSE 2005 ; Jung er al. , 1998 ; Li, 2000; Jahn et al. ,2001; Wu et
al. , 2002, 2004; Auwera et af. , 2003, libeyli et al. , 2004 ; Kahoui
and Mahdjou, 2004 ; Tembo et af. , 2004; Tollo et al. , 2004 ; Wang
et al. , 2005 ; Gregori et al. | 2005; Liu et al. | 2005

Fig. 8  Disiribution of lower Sr and high Yb type granites in
Sr-Yb plot
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4.2 ABERE

A BRI ETE Sr-Yb B P EEE R T S Yb AMdEH
£ Sr & Yb X ([ 11A F1 B) . A BUJE ARG 20 SETER &
BT TIE S, B Tx A R A AN ERE AR, H
BT A BRI A S X HTEE LA 08 T R 25k, LT 8
ATH LS MSMNGEFIEM A (FRRE.1998), A BIK
B S 4 LT AR L ERBE A Bl M R JE AR R AE A9 FE B
JE 2 (Loiselle and Wones, 1979) ,J5 2k K A T B =t
AL B 7E & L S BR B ( Whalen er ol . 1987, 1996
Sylvester, 1989; Bonin, 1990; Eby, 1992; Nedelec et al. ,
1995; Pitcher, 1997) . Eby(1990, 1992) ¥ A BI7E 5 & X 4
S AL A2 BN, $5 Al BB R A R R L3R
B ,A2 BIgE R A REE LAY,

AR SO BB R R, AL R A2 BUTE G A 7E Sr-Yb
E X B3 RS, BEITHGEE AL S & Yb X
(B 1LAFIB) . &I &, AL RIERE M Sr FREMCT
17x10°8) Y &8 EE (L 15.7x10°%) , JLFLHEA
JEHCME Sr 2 Yb X () 11A FIB) o 17 A2 BIFE [ % W B5 IR or
B Yb FAEE R Sr 45 Yb WX (B 114 Fi B, AH5HY Sr=8¢
x10™°,Yb=6.3x107%),

AP ER PA RUIE & A 0 BB B D, 7E Se-Yb
RETRRIES AT BAER A 260, g AR St & Yb X
(B 11AH B) 8 PA 5 A2 BIE KA RAREENME, 5
A2 BIfE R LB ALl RIE R E AR I B AE R,
EwEu*B% <0. 1,71 A2 B R ENEwWE SEHT0.1 ~
0.8 Z[E(E 11C),

A RITE R TG R BE R — A e A9 fal L. Patin”o
Douce (1997) 45 i, #5H8 M A3 £ [ #h3%E < =4 kbar AR
R AKIEBAT AR E SR A RIZE 45, Patino Douce
(1999) kK, A BIZE bd 2 U B3 B0/ e IR L, 2
TR R (9 2% 2 ( < 15km ), T Litvinovsky et al. (2000,
2002) A RSB BT, A BT B A T LUTE e Bl 7 0 R ik
60 ~70km B T HLFZJEE R, King et al. (1997) 4 A BIfE X &
i g e R FOBR A S R B B2, T T B SR R B L B Y
ARIGERERE S EEYE(E SB), S A REMR. BX,
B A BITE R A KRR TR R IR Sr & Yb B (Sr <100 x
10°% ,Eu® <0.4, 0. 7 FEFFHELLE,2005, 5 2)

4.3 RBEERE

WAL B H R L T Se A Yb X, DB AR St H
Yb X (E6), REMHKEKEHEBFE, & S MK R/
Ca.Fe #1 Mg, & LREE.Rb.Ba fil Th, % Hf.Zr.Y f Ybh, ¥
S BT HHE . X FIREERK &M EE AR A,
AZER kAT LA .

(1) IR EIERK & H BRI F L E B Z AT B R 41 A
PR A% (Ayres and Harris, 1997) ;

B L/ 2006, 22(9)

Acta Petrologica Sinica

(2)7E LP/HT &4 T th B =13 F1 B = BB KB RUE A
kA FRTURS (RES) 8 E F M (Haris and Massey,
1994 ; X3 EFE %, 1994 ,2004; Ayres and Harris, 1997; Patino
Douce, 1999; Visona and Lombardo, 2002 ; 3k 4 PH 4§, 2003;
K K EE 2005 KELATS| FRYSCHK) 5

(3) & B E B ( Currie et al. , 1998; Neogi et al. 1998;
Kotkovii and Harley, 1999; Yang X Set al. , 2001),

3 FEDRAER CERARIURN S EEET . E
BN RE A U 7 SR BT AR R i 9 AR i R P 7 1F
% )N E DR (0 75 B 28 R B 0 v AR TR PR R S /Y
T BT 7 ~ 28km E & ( France-Lanord and Le Fort,
1988 ; Stephenson et ({11. . 2001; Visona and Lombardo, 2002;
B4 BA4E,2003) , M HEL (1994) AR GAER AL LT
30 ~35km I, SRR FEAE . FZAUN LS
FOFE R E TR R PR R AL B A R B TS IS R AR
MILSHMEAT S EBKEN . BR TESINBARE R
FOTRIEN: FH (Hamris and Massey, 1094, 3 4 FR4E 2003 ; iKZE
R 2005 REFTSIHACER)

WEERASSEREIRRE B s MBI R
R, HANASRREMLL, A5 BB LB RIERE
BA% B TFIRRER &, Fit, R A SRR L, (U5
HAEHIE A B2 i LSS ISR B i LR AR A A P RE R R
A FRIR TR & A Bl Y IR R A . a0, B
EO R X R EERETEERAT ER
WER B EARRE EIN A RARR AN A R B CGkE %,
2003) B EERMGHEEAS. TWHSGHN Ot + Cpx
(B4 +Rut + Q. B K AC T2 MK, IR TE 845 ~
896°C , JE AT 1. 2GPa, B IR EIMEME A M 60 e 1 (B3
242 2003) . HIEHASE (2001a, b) X D X AR
ZRHE H BRAEEAT T BK I il A0 SC 36 B 9T L JE BLAE 1 T 14
(PREIERE) JEE TR BT Y ARE SR G G+
Opx + llm( Rut) +Kfs + (Cpx ) +Bio + Pl +Qz, JE 17 0.8 ~
1.4Gpa i), AR SCE (2005 ) BT, I8 & 28 Bk 21 4 4%
SA-E R A A ARKIE DS A RS
AR KMNAHE) EHFE .35 ~ 1. 48CPa Z[A] R
H 625 ~675°C , GBS (2001, b) FIBEF %55 (2003) 1Y
g5 BB WERIR AL R A AR K

eI A Sk Yb RS0 g 7w (B SBZ
1), ik EMET A A RO B B A- AN A-EA-
ARIF LB, Sylvester (1989, 1998) 35 i, & & i i 58
BRAK AR TRER, BARERIBRE, EBREE >
SOkm, Kotkovii and Harley( 1999) Ay, 1% % K W 89K 6 165
HREE TR,k B 7R, B X & ERRECE 7Y
AEAGHA + BRG +h&REKA, BMEZE
15kbar, %% , HAE Sr {ik Yb $-IEAAE K & (45 AL B
AR R R ) AT BRI T RS A IRE
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HEHT %, 20005 X2 9%, 2003; & £ %,2003; KIEMHE,
2003; ZFH1E%,2004; Yang et al. , 2005; Wang et al. 2005; Chen
et al. , 2005 ; &5 FIBRAR, 2005, 550 J7 S A AN BE 4L Pla’ Cid
et al., 2000; Teklay et al., 2001; Litvinovsky et al , 2002;
Anderson et al. , 2003 ; Lee et al. , 2003 ; Ibeyli et al. 2004 ; Lustrino
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4.4 ERKE |

EREFREEHPRAOANTE KIMRFEKAGEZGT
& Na), HET, X T EREMBEKEE =R 0.

(1) BRI B HFE 3515 R BN B 5T 18 IR LAY 5

(2) BRI A8 3 s AR LAY 5

() MEEEM AR SR ERE S RIRAIE R (L 5
H Yang J Het al. , 2005), IFRER SO, SEEEES. N
PERMER T RY, SIO, IR IEKEH SEESME, BRE
Htg MR A K, A R WM ER A, KB ERE
AT LA ARTE Sr - Yb FEF & A XH, (B £ 25 TR AE & Sr i Yb
K Sr & Yb X (& 12A),

ERAEIER 2, @ %R E & LILE # LREE,K,0 A
Na,O fRE AN A BIER A, TR AR HEm
BEEBEREE A, TSR I ma, 8
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G164 41 AT LUK BB Si0, il MgO R4 (B2 e
AMEERLESE) LLAE S0, 71 K,0 HERK(MHAZE.
WM EHEMERKES). AXEENEKRAHET SO,
B9, fER, HARREIA KN E MR S A 2 57 I i (Litvinovsky et
al., 2002), Fh, ERKEM S M Yb HHMERREEE
SERBERBERX ER—TRERRMEE, PEESF
(Deng et al. , 1998; XS EH % ,2004 ) K AR 43 R EF
RERPZE AR EK S RS2 5 E R ey (P
>1.5 GPa) , BRIRRYPEMKA Y TRESHE,
REE S EH R THRE(P <1.5 GPa) ERARH X R
FERSRSELRRKARERWIRAESK, A BN RS
FHE(FREHES,2004) . Wyllie(1977, 1984; 5| B AP E RS,
2004) f) B BASCI BT 5T 15 i, 72 i B i e ISR A8 4 I Rl OB
BB RHE S QERS) MAFER S, HE BiEHZRAR
R EMEMBZTRBELWREREAEMEEKSS
WA KELEF (P >15 kbar, T>5200) B LA A
WA A B ( Litvinovaky et al. , 2000) , WE 12B FH,
IERER] Sr 5 Bu/fu” KEEEEAEE. EN FEZHKAN
o, TRER MR B A 35 E J7 . 38 J5 i (=1 2 (2006) #)3HE,
MEAREHEZTOREERPWEKRERS ST Y & Eu
ISR, B RIRIE 52 A B AR, 48 I 3L 7T 8B Sk U5 F R B 5
AIEER

5 Vg
5.1 Se#Yb BERL 21T A

LR BEFE AR F AN ZRMEE E N FEE
FEANFR AT AL A R 2 (R ID%,2002) , AR RITE
% 5 Z (A HBER (L2 FRAE (B 40 Sr 1 Yb) R Al fER B E
AR E AR E T WA GHESR, ™ S # Yb
RIHLER P 2E 47 0 DL R A 56 19 SR 36 A A 22 W e I 2 A SO HE i
7 Sr-Yb 325 A

ScXTHEMAMEARBAMELE (T Y-1BHKoE
Z¥D<1), MHREE MY M T AW AEBHEELE
(D>1) ,Hik, S AA FEHKILS EE S, 48R A St/Yb
MS/Y HAH & . R T = JE #F 38 ( Defant and Drummond,
1990; Rapp et al. , 2003 ; Martin et al. , 2005) , Sr B )/ 45
HABRARB(K) X TREAMBRKAERN 13, FRBEH
0.4, 3% FHMA K 0(5] B Nabelek and Bartlett, 1998)
Martin et al. (2005) 46, ERBUA AR St A B S5HBMEX
B S S RUNEMABMHEAEX, HEEZREMATHKA
poE S, MAH A R E M FERR FE S (Martin et al. ,
2005) ., KREHRI LI RE, AR E R, Sr MS/Y
H.{E F%{K ( Defant and Drummond, 1990, & 13 #4484 A) .
BT 4 RS S I S A B KEA ( Ajaj et ol , 1998)
(EBRRELC) HMERKAT Ca FEMNED (KA
F5 FEAR) L Sr ke B B BEAR
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(A F1 B 3 Defant et al. , 2002) ; C-tPERVEY 8} K 41 50 BT £5 B4
1 ( Hassanen, 1997 Ajaji ef al. , 1998)

Fig. 13 Plot of St/Y vs Y (Defant et al. , 2002)

Yb 2 HREE (8L R A% HREE(N Dy Ec K Yb) 1Y
RF AR AR AR LA (D=1 s FRA ‘“Fﬁﬁﬂg
B #09 Yb 15 Be i 8 Kd=<L, U, Yh J8 T oA HI A
. AEKE Yb EB SIS BN S A &L‘a
RS B FHEH AT 52 L TE ‘EPHbfﬂZﬁ?W Yb A A MINA
AL B B PR gk Bk B R R ()
U FERZAT R RO BRAE AR BT R ERAT T L A
ey E(0 A HT]JFAAJ‘EHU E, FRT M AR Y
TFELIRENE AT Yb & &, SRR TS Yb 1Y
e AEE B ., fE <A TR Yb, fy%x HREE 43fil £ % Kd >
L @] AL RS X L AMTNT 2. Bk, A
BRI B 5 i % REE TR 40/ B Y F TS 00 0 9 410

(Martin et al. , 2005) .

5.2 ERERFAR

FIKRLBE 2 605 1 S0 R AL AN R I VL A5 R T 1T R
TR HAT A IR AL SRR A48 1. B 14 P& 7T
WOBBUAT K ARENHE(E 1401 K),
~ <0.8GPa(650 ~800°C ) M &AT T, Z LA E R & 4
FEA + AN = BIFHEH 2 R (RO A) (R T
55,2002 B/ HA,2002) R AR K SRR RIMINA
A TV, ARG Se Yb MRS fE A LA RUR
KA KA 14 892 K) ., ké"ﬂ 0.8 ~1.3GPa(700 ~
B00C) & T AR BY AL + NG + BRI r»%HE
A = BAERE R T A AR 3, Jrﬁﬁiﬂ%f‘ﬁ Yh,
A Sr, JE R AR Y HAT AR S ik Yh 95 A fr’il 14
F L m S i YD 'Jffiiz”ﬂﬂméﬂﬁmuﬁtt&k p=1.2~

ELFHR 2006, 22(9)

Acta Petrologica Sinica
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X O BHC O AN T RAE K AL 4 AR Sro Yb I'I"J?ft’
S 2N R+ BHC A+ N AROE KT I AR Y
BA G SR Yb AY4%I 3~ 5 LT S il BB KL IT

B3 RETTRA - AING R (FHCATTR) & AT G
’\f/lu+ﬂmﬁ s ZOEEUAL S RN (TR + S

X(NATEA) o V-5 AT A A S TR RE o)LLk
Bl 6 KOoyst & ARCE K CAINTIER) AL TR LR S & 1
LB R E A L KM TR T IR B R B
FHOR R B E S & Yh RYERA
Fig. 14
et al. , 2005)

The partial melting experiments of basalts ( Xiong

rSHIL YR
Sr-YhlY REEI4 LS VS

Sr-YhlH REE!] 1S vhe
E S Sy REE[

: Hoed M
s 4 '~
; ; 4
: E E il i
A0 km » : b :
: 1 —1 I+
: i firs ¢t
- THL G fapg o
H ' W :
! T IR IS
I
R PRE J
? CEL R
RIS i 250 e I 18 56 A

VAR 7L I X A BRI S0 A P AL I 2 1 L ARG
T M FE TS S AL BT S LB ER (PRI IR
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REF FLHH 0 S-Yb 2 £ A H R & L

BEA>1.88K >2.2GPa, FAW RIBELHAAEEKR. &
Srflf Yb BITEFG B (MR T ) Y R 1 2=/ 7E 1. 2GPa L)
b MRBEHEG SO ARMARA LR FEUEREN TR
Nb fl Ta). FEH G Y > 1. 5GPa, Bl K F 50km 72 47 69 18 &
(Xiong et al. , 2005) ; RN TR, EIHE >2GPa,

e At M BB A ZERKNE AR
BETHERGEH T EMIBER, BT + B KA
(XARE) B8 4 P REGTFREAHBAGHAHEEK
FIT5EE IR >850C . B/ <0.5GPa(E 14 f96 X ), {HE.
IR A0 R B B LA & R TR A R W)L bk MR R
HREREBERELEFL(THEESE F0), fo. &
RARBEMAET TENEETY. S ELTFN I RERTES
THETY, Bk fH G A B b §Y 53 i X Sr 75 B 8 )
Ve, RYEHBTAIIT IR AL A S R E A L
# (Green and Ringwood, 1967; Holland and Powell, 1998 ;3]
BR{EI0% ,2002) . gboh AR XM G R E M
HEEA.EEE TR KABRCENRL PSS 2,
WAk A5Gt AREEGREGE AR, TiRBRE
EHTRE BB ZMERRT YARIEZEE G BN,
BimEHS A ] LUE A BB & B ) S i (2 Rt %, 15 R,
Ringwood (1975) AYCBZE R F R, 50, 5 ERFEME G H
PRRRL AR AR 7 R o IR 7] % 55 (900°C B B 151, 9GPa,
1% Holland and Pewell, 1998 51 [ 245 J0%,2002) , Fith, W
REHEATE A S hn, W0AE 1 B4 A (I Se % Yb B 7k
KA TERAIREATAEAT S K. flan, YA mLE 5 K 2% &Y
R T HEATH, B A R B TE i, 2 K6 KiEE
BYTK(E14), WRETKEET, RHKAMBREESN
B ZE 0] PIFEIRE 2GPa(900°C ) ( Holland and Powell , 1998)

BRI BRI AT LA 1S AR M T LR W
RBETE R BERLAY I X R/ M ), 30 204 B A5 AR 2,
EARRESZMF T2 A AR B (251 87 7E
Bo WAEEH(FN > S0km) , B FIRBM IO + 1%
A+ SR (BIEAH) TEARR SIS Yb RIER & (/15
) Wae T (29 30km 224 R B NEKE + AINA +
A (RINEH) B ESREALTFE(Rala) JEm
BSrm YbREKE (B 1S5 F); WABEPE REBN
BRA + ARG + GO (RRCEA) JE RS A RA MEK
ARTEE, BRK S X Yb BUAG 7 & (18 15 hial gy
). MR, X REAEANER, BIESIIMER TR S
L= 3K 0

5.3 AEREESEANXE

WEIE UL, 114 8 1] LU A 1E I8 3055 A R ERAR 75
BERT (15 ~ 20kbar, i Litvinovsky et al. , 2000 J M B[t
#15% 30k ) . Patino Douce( 1999) W55 T &KL K &, A K
HREZ AT AT AR o] B8 SR gt A IR X 4 B FUE A
Fo EREMBE N TREFAHLT LR S BIEK 5
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M EE AR AL @Y S B & e 40 20 4 R 578 Rk
PR R RS IR S TER ARG BT AR B
BRIRHESE ERE T AR A + RRAHE ERIET
HEBEO + ARMOEE . EERNFR RS, AURTR
HEMIET ( < 1GPa) Fp 4 Al v LA = e A S8 AE B 5 3K L T
EACTERT KU AR & & 42 & (> 2GPa) B Rl B
A] AT A st 48 A9 A BUJE R & ( Patino Douce and McCarthy,
1998; #k/H ML BRT,2003)

g5 LRIk 4 MR R B AR R AN AL s BRI 2R AR IE L K
R LG TR A T IR 143 8 4 AN

(DEET REMEAREE ART A aEA + BH
+ BHAAERKA)  SHYVENEREHAT ST 1L Yb
MRS (E4)  THRTHABNAESE (ES5A) EZR
EREAHESEAR 14 PR3 ~5 X, M0 AEE LA 1S
. BMBERERN. ARMAREHAMEIZEL >0.8-
1GPa, > 1. 5GPl 4414 { Xieng e ool | 2005) ,

()RER AT, ARATREE. A TR H B B
BARARECE (BRA + 184 NG +A); TERS
RPN SR YE AR (E 6) AP ENAERE (R 5B
2 EHEREAARA+RRAREX (F 14 192
X} AR R R B 1S SRR B

CIREF.FaMANOREEE(EABA) . &
BHNANE(FKA + ARA +BA) RN ERAKS &
Yb WRFAE (1 8) A S s A L 57 4 (B 5B 2 3) 7640
FREARKARERX(E 14 8 L XKAE L5 A) .

(4)FER ML Sr & YD MIE NERERINEATE, “Hsl”
REE 73189 A "R AR ZLATIEERK S & Yb KL EfDE
BWEDEER T HA"REE 27 A BIER S .70
WAREE. HE, Z2LALLAR, SEEE XN FEHET
BIERAR R AR RIE SR A HEEREMK S| Yb
FHER M BITER S o YR EESE R IR S T IR (E 14
196 X, )7 <0.5GPa) , %F M BUTE b A A RIS B T A 5R
SR B R (R + A . 2REREER
#t 7 ~8km MECE N THEIKZ T4 2 ~ Skm 4b, 73X AN
GOIE AL M BB R E R A% 8 Sr i/ Yh KR8 9) 7]
REERTEFMERER) £ TERNERE,

g5 FRTiR, MAER K Se &1 Yb Bk Sr & Yb B Sr
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