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Abstract The magnesian andesites (MAs) discussed in this paper are simply defined as andesitic rocks having Si0, >53% and
Mg’ =55 and including magnesian dacite and diorite. The MAs are widespread in north Xinjiang. The MAs distributed in south Altay
were mainly generated during middle Devonian. Carboniferous MAs are distributed in Alataw mountain, west and east Tianshan. The
MAs span range of 5i10,53% ~ 65% , with TiO, < 1% (average 0.72% and range of 0. 21% ~ 1.08% ). Relative to the world
boninites the MgO contents (average 5. 90% ) are lower and the contents of Ti, K and Na are high. Flat chondrite-normalized REE
patiers are characterized for the MAs with weak-no depletion of Eu anomalies (EwEu®0.65 ~1.15), low (La/Yb),(0.98 ~6.4,
mostly 4 ) and low total REE contents (15 x 10 ™® ~95 x107®). The MAs are characterized by high contents of compatible Cr and Ni
with 72 x10 7% ~790 x 10 ™° and 29 x 10 ™® ~276 x 10 ~® respectively. Relative depletion of high field strength elements Nb, Ta, Ti
and relative enrichment of mobile LIL elements Rb, K, Pb are evident in primitive mantle-normalized spidergram of trace elements for
the MAs. In addition, the relative high Y contents ( > 15 x 10 %) and low Sr/Y ratios (4.4 ~6.2), together with low (La/Yb), and
high Mg*, provide the evidences of interaction of oceanic slab melts with the peridotite in mantle wedge. The MAs have wide range of
isotopic compositions of Sr and Nd such as (143™/'“Nd), =0.51221 ~0.51255, £,,(¢) +0.28 ~ +7.2 and (¥ Sr/*Sr), =0.7029
~0.7065. In the diagram of £y,(t) vs. (" Sr/*Sr),, the MAs were plotted in the first quadrant. Based on the above the mechanism
for explaining the MA petrogenesis is as follows: (1), Multi-source materials composed of subducted oceanic slab with the juvenile
materials from the forearc accretionary prism, and peridotite in mantle wedge; (2), Combination of different processes of petrogenesis
including partial melting of subducted oceanic slab together with the juvenile materials and the interaction of slab melts with the
peridotite in the mantle wedge ( metasomatism of slab melt) ; (3), Typical physicochemical conditions of MA magma generation, such
as high geothermal gradient resulting in high temperatures( > 1000°C ) and volatile-rich source region; (4) Special tectonic settings
including oblique subduction of oceanic slab, slab tear or break off resulting in asthenosphere upwelling and forming of slab window,
and the subduction erosion resulting in going of the forearc accretion materials into the source region of MA magma.
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ARER, QHAREFZ R ERBGTAR AN ERE I RA B, K EERLLAN BARAE SRR
BSRDIERE, AN B AR E B IR . HATHAMEIR. SRAFESFEEL D FRAH
RABRBARF G WA IR BRI WE Y RGRAE T REFRA,

(UEEENK A ERRTE),

xgi7 FHZNE; BEEAR; BABERIR; B M, AEY,; By
hERESHKS  Ps88.125
1 3|5

B () 8 k& (Magnesian or High-Mg igneous rocks)
ZRTHRETZXRE, FERRET -REAFEENH
BEX,E Mg KRS R R BRI BskEs R
THEHEERSE, s S S RERETHE A A
& ( >10007C) \F(FAK) KAT >50% M B RBEF SR,
DRPERR A BE F AR T 5 b8 V1 T T A R O B0
FIRAGE & K AR5 (Tatsumi, 2006) , 3108 , 5 LA b 08 3k 15
NERERORE, ER-RTHBEER, kB . 8 aH.
R B B A EL AR DA R 08 A ELAE AR R,
BUa RS H A TEMUESE 2 —, BEE 1A A5 KR b
e, KB A 3 3R 5 15 K i 85 26 fL (Kelemen, 1995;
Rudnick et al. ,1995; Taylor et al. , 1995) , 7]  FTiF it £
IR EHAEF (Tatsumi, 2006) . £, AHEENETE
X, 5EEXBEE R ZLRE T Cu,Ni,Co PGE,Au %K)
BYYER, Bltn, fE8CRF W B3 N X EE, W= H T S
HAERE AR KA B KR Ni Cu 59 K, RE& )@
K& Ni Cu B, & FIIKE Ni Cu 5 (%137,2006) , F L
TR RLE e ILAR Ni Cu 5 Sk BE-BEBESRBAER
X FIE#HAR CoZn 5, A KE Au 9, L R-ERKH-
BAEC T M ESHMAESBERUEREENRKEGR
(BFRIH,2006; EHERSE, 1991; FiR%,2006),

7t Le Maitra et al. (2002) 4i#B )k a2 M ZiE—$
o, F8E k1L (High-Mg volcanic rocks) 3% T £ M &1,
R4y bR fE . B KA. Si0, > 52%, MgO > 8%, TiO,
<0.5% ; B4R % 52% > Si0, >30% , MgO > 18% ,TiO,
<1%, (Na,0 +K,0) <2% , %4 Ti0, > 1% B} A ¥ E&H; ¥
Ba: 52% > Si0, >30%, MgO > 12%, (Na,0 + K,0) <
3% ., ffiTA R $& i, 7E A TAS B [ (Na,O +K,0)-Si0, ]
PEATE AR A 0, N ERPR R B R B RS
BoREAREXTS HREMNARMUKAE EFHERE.
KRAE XERZEWAEMZNE, B TEFAEHRRINREA
B LR H R R A R R AR MEAETE R RTAR, AT LAA3C
¥ EREAGHRZABREKRRE

HHE Le Maitra et al. (2002) 42 i i b 3R R, 76 %7 88 L
AR ZRE T BEARE, 6 AXMEFE T B
B BE-BBEREAS (MBS BHERE KA &
s SR L RS BHERILE SRS HENRES,
RTIER A xEARFELERTERWEER LS

HASCR P e BB ZILE B AR T A g%
% (Boninite) : 37728 R B A0 & A BRI SO 211 4,
5i0,52% ~63% , Mg0>8% , Ti0, <0.5% , HFERMF LA
F¥¥ Bonin & 1M iy 4 , & & 8 B % 11 %5 (Kikuchi, 1889) ;
Crawford et al. (1989)¥% Si0, > 53% ,Mg" > 60 & R B &2,
B8 %1115 (High-Mg 5 High Mg® andesite, fjFx HMA) 57
1 Dallwitz et al. (1966) 1 Dallwitz (1968 ) 7 F 5 .5 JLIA
TEFY Cape Vogel X K I E TR, & BRI KA B RY)
F HETEUEARELEN -FAI AL, MG T
I B W AR ¥ 4 X F Bonin Bt AHZKZ M, Jenner(1981) $ 11
ASERILEMAXEAL, DB fh— g Xk s A
%4 (Boninite) % U B BT EE T2 1118 2 B AE 1B

HER SERTLEMFSEMO SEFHE M
(=100 xMg/(Mg +Fe) )R H FEBEMEZ LA, AFH
¥ EREGER AR, 20 Jenner et al. (1989) i
PRHER RBIER DG S0, BN 5% ~ 58% , #H R )
MgO 58K 11% ~20% ,IFH4E REE 5 & ¥ H 2 FH 4
W2, —f C B, H L ouE BN B A b b o A RO A,
(La/Yb)y <2, Zt/Nb=35; R E 8, i+ u & A HA N
BHE®, (La/Yb)y B3 ~7, Zi/Nb 1%, & 19, Kelemen
(1995) #2ih Mg" >30, MgO <10% & LA KB BELILE,
HK>6000x107°, K/Ti> 11, FiGBtESH, K/Nb>
500, Ni & ,21 x107% ~200 x10™%, Kelemen et al. (2004 ) #
AT #E 15 % Mg* > 50, Si0, > 54% , Polat and Kerrich
(2001) 21 Mg" 64 ~50 R UIA N EELILE (Magnesian
andesite) , H: Ni 221 x 107 ~230 x10°%, Cr 2% 106 x 10 ¢
~531 x 107%, & Th, LREE, Nb/Th F1 Nb/La It {8 &,
McCarro et al. (1998) A Si0,-MgO RRAH TR EHER
WEMEERZILEHRL(E L) (FLEHN S0, 52% ~
60% , MgO H R 294 6.5% ~2.8% ), Sun and McDonough
(1989) 4 Si0, =51% ~55% ,Mg0 = 10% ~ 16% W& G KRN
EEREHE X E (SHMB) . Yogodzinski et al. (1995) 2T
B3 5B ( Adak-type ) F1 B B ( Piip-type) BRI A (B&
LLaT 3 @ Mg" . Cr.Ni,Co & B &, {8 K,LIL . La/Yb {&), H
FeO"/Mg0 <1.0, Mg0 ~4.5% , $i0, =58% ~60% , Tatsumi
(2006) ¥ B EE FE 11285 2 N FeO'/MgO <1 Y& 1L (FeO'
Pl FeO £mMe Fe §H) o

HAl, XMP MW RETLEREREUTRUNEA:
Bajaite [ BT RE, MgO #)8% , Si0, 56% , & Sr( > 1000 x
107%) , 7 K/Rb( >1000) ], A BT BFGEF Baja California T
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Fig.1 Diagram of SiO,vs MgO for magnesian andesites

w4, e B8 % LA # ik ( Magnesian, andesite ) ( Rogers
et al. [ 1985); BP i ¥ ( Sanukite B Sanukitoid ), & F. i3
Weinschenk (1981) 4 4 Sanukite, &/ T HAEBENEE
B P WK UE A , & A R 8 A BER, Koto (1916) 42
tH /] Sanukitoid SRR X REH L ZBIRENE A, BFET
B4y EHRNBAGRE R EHREAR _KNKAMIER
WK H. FEHERBHE AR Closepet B IE K& A A
Sanukitoid ] — 2£ 4% &KX ( Jayananda et al. , 1995), Tatsumi
(2006) TR B NARSREBBREL LA,

S8 LR, B (B)BERILE (HMA 8 MA) 2 — 8154
RiE, EUBARHBEH, TEOSTEMHEENTRE
KRB, MB LG RIKFE RIS Bajaite 55, T
M, A SCR FI B 8 % 114 4 FR (Magnesian andesite, MAs) , L
AR Si0, {H 52% ~63% ,Mg' =55, BRI T,
FeO'/MgO<1, ERFETHEZ LA (HMA) BEA i
EMBERARE, BERLE, SRS RLUNRAE M
BENKEHWHTI,

2 Bt kA R BRL ULaH R

FE R EREER AR Z (R,
He, BBERICH(BBEREE) TBAN TR E#(FHEX
2Nt NCETESI T NuE SN PRINOE I S R CN PN
WHEB-EHR(BEZILE); BERKESATARLE
T AR 312 HER, E—8Ega0 X, mExl
BENESER, WERT BEZIE(LRE, 2006), B
oL e NP N TNt P g i A b k.
(R UREES X, G0, TEFT/RE SAR (RBHSE,
2003) , BB ILE SR (FRAE) K S (Chen
et al. ,2005) 4B A, HIG , EA KL R——BRERH (Y

300Ma) , HEEB-BBRBRRIBRAL ™=, TR T B A B B KR
ERPAMX . SHEM ERRILGERKLB-ER K
W-3ELREPHMHTEEL A BERKE (F—8BA%
) MR- HEREAL (R &)  BRTARILEEX
BEETX; ERRINKRT W AP RE LS AT E
BERILE(P—aKki) . 5SEREEXREHAR,KFT
FEZUAY Cu Ni Au F0 Zn B RRE 1E R, BROE B T ARG KM
B, i@ v BRI RILR R R-ER RS Bl
MEEABERE TN, BRFEITRX K% G LR
AR T BB,

3 HBERULAHE QFRE

BAMYERGRENEERLEREAESASCH
AR BEH, EREENRAEA MRA BERARN
AHRARBEKA. BINARREABERRE(KO.2 ~
Imm) , EHAE N IEECH, AR (K 0.3 ~3mm) ZH|&
RAWMGFNA. HRBA0.1~0.3mm) ¥ H QR
AEET. BRFENANAAFKA, PIEHEHEEL
HEZHL AR ERRTSAAR, MAERTEEE
BERUERBREH ., RAEAHKA ARA L MG
FABAE, SR A AR, R SRR G

EANERER: Si0,53% ~65% , RERZIE Kl
HOBORERE BAETEIRNKERRKBRE,
MgO & B34, Mg" =55, MgO & B AL BB K 3. 12%
~12.19% (F19 6.39% ) ; FeO'/Mg0 0.32 ~ 1. 29 (F
0.80); TiO, S E¥HET 1. 0% (MHEEMN L. 03% ~
1.08% ), 758 0.21% ~1.08% (F#0.72% ), SEIGEE
£ (344 8% Kelemen et al. 2003; 32 1) FI{EHMH, MO
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RBEF: HRLBGTHRXAE

BAE (10. 64%), TiO, 3 & (0. 25% ), FeO'/MgO s &
(0.75) ; BEEHZE MO S EHHK,2.69% ~5.24% , Mg* .
FeO'/MgO B F 1,0 1.11 ~1.85(F ¥ 1.47), MFHEEE
FZIHRPIEE M >70, Cr.Ni 5 EH(Cr=467 x10°° ~
1132x10°%, Ni=171 x10™° ~276 x 10 ™° , £ 1) WiF A 5 H
2 38 77 4 (Setouchi ) 2k 111357 1 B 6 AR AL, 117 Y /R A Bt
REFRILEEALESEAR¥RMFSBEYE, &
Si0,-MgO B AR EEZIE EERTEMBEENEK
BN TEERILEX(E 1), CO/ ALO, H{E (0.10 ~
0.49, <0.50) JB& Ca B ( Crawford et al. ,1989),

EXFEZILEHEER, K,0 SRBRAIHEMSI, Y
HWEF 1%, Na,0 FF 2% . YRMHEEOH Mg/ (Mg
+Fe) WIHFEEN 0.90 ~0.93,Cr,0, 58 0.5% ~0.7%,
Ti0, <0.1% . WBEAEABTHPREREA C/(Cr + Al)
H{E(0.83 ~0.84) , % F Bonin § B LEPH/RREA
(Niu et al. , 2006a; Shirak et al. , 1980) , R TFHEHERK I
BT BB T Mg/ (Mg + Fe) K% 0.77,Cr,0, &
£0.14%,

HEARAREERINERRTEE M T ML,
X S3CHR BT IR S SR LA IE—B 1KH FeO™/MgO
HAESE R B T IR R SR 1L A 55 M FF7E (Tatsumi, 2006) .
FEABLAAME Mg/ (Mg + Fe) HfHFI Cr 3R 5 528
AALL(Niu et al. , 2006a; 43 A% ,2006) ,
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Fig.2 Chondrite-normalized REE patterns of magnesian andesites
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4.1 Hink

S5 BRI RHE 8, AR EHERIE N
TEATERM REENKEN HLILELTEY
<100 x10°%, S EEE 15 x107° ~95 x10°°, Z¥LE 50 x
107° £, HEH - (HREE) HF &4, (La/Yb) (0. 98 ~6.4, &
BtE4+, Eu BS5H-L5H, EwEn'0.62 ~1.15 {L PRIk
i Eu SHBE, 5 0.36, 0.48, LRREMEIELRLERE
BT PHASMIE-BEER L o E AR 2) .

4.2 HETE

HWAETR GCNGER, CFREMT72x107° ~790 x
10°%, MNBIRE S SA 1132 x 10°%, Ni & & 29 x 107° ~ 276 x
10°°, PIMZHSTHESEZLE G N SBER, G SREH
467 x107® ~1132 x107°,Ni 171 x10™° ~276 x 10~°, EIHETE
Nb.Ta.Ti #iXt TR, ZE Rt AR HE L B 2 B R B H
(INT 7 %%, B3), Y SBEE, — 8 >15x107°, S/Y K
{EBAR, BILEEK 4.4 ~ 62 (A 513k 100) ,7E Sv/Y-Y B
MNFREARESEBESMEIE-REZENE XX FEN (A
4) IR PR b R S M B S AR B VR R SR
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EFAPESHM KB FRATED Rb K M E4,
PR HIE Sy Pb B4 Pb/Ce Pb/Nd 4B 3% 0. 21 ~0.70 1 0. 47
~1.06, B B & FHIFH IS 0. 10 1 0. 14, KL E N
B S A R i AR BEfY Th/Yb H(ETRAE, FEFEl0. 18
~3.32, ZHUNF 1.0; SRR A SR AR E # Ba/La
HERE, M EA,5.4 ~816, £330+, 5HELHMN
Th/Yb .Ba/La ¥-¥{HAHK (0. 5,29. 0, Kelemen et al. , 2003) .
FRKEE R T R B MR AR ARBEERS S TR
AR, T YA TUR A 3R B 43 SRR o

5 EWREIUAERERAR

AR B R B R 43 R R AF R W e BTkt B i
IHEELZWERNREE P REBMAORE, 6T
FIREHHMS BN EERZ AT TRASHA. ZHEF%
(1998) X% 4 P 8k T 28 £ 45 K AE Sm-Nd F1 Rb-Sr 4R {8l
SE, 4 B3RS 372 + 14Ma F1378.3 +39Ma, ifij B A9 FF 4
MAE Sm-Nd FRLER N 359.9 £+ 11Ma, G5 BB
(1994) AL O BERHRE BT S B e P —TREL. &
AR RANREEZILET TrhRE%ZE LA, %
HepFrh Rt R WAL 1T Leptostrophia sp, Elytha sp,
Xinjiangolites sp I Prismatophyllum xinjiangense %,

RO IREABE F WA EE R ERE A Ar %
LR EE#Y 332.70 £+ 6. 65Ma ( F 3R %, 2006), ¥ X &
(2005,2006) W& T B HF WG EPHAKERESO
SHRIMP U-Pb {8y ~ 324. TMa, ¥ K & 8 O 8 LA-
ICPMS U-Pb 4E 44 342.6 £2.2Ma, RATX = FRHIZEILR
Pt SEWSIA TR (R K A A AL A/ Ar 4
B E S5 A 320 £1.2, 318.9 +2, 2Ma Fi1 306.3 +3.5Ma;
Chen et al. (2000) #5g B X K 1B F# 4 310 ~340Ma,
Ft, BRI R SR A NR P — e i ttt. AR IR
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RIBLE. HBLRGETHEKRE

HETHWBRY B EEA LIWER Rb-Sr ERLRER 345.9
9Ma,® Ar/® Ar FEFI & 0 RAE 8 4 B2 325. 1 £ 0. 6Ma Fi
324.4 £31Ma(ZHFTE, 1998) ; BHH (2006 ) HE B 4F 18
4 363.3 £5.7Ma (#54 SHRIMP) , {1 E M ET A
SRIAEFIR N ~340Ma(45 7 SHRIMP, R E %),

AR R-ERE RN B A T84 334.3 £3Ma, R
WA N KA 322 + 10Ma (45 A SHRIMP) (BR & X %,
2005) ; fxRE 1A KK E 308. 52Ma (454 U-Pb) (X84
%,2003), MR EERILE EERKAE (LB IL,312
HiA%, BT ) SRR h—Be A it

SGE R FEETHEERZILE SERERE FEN
KEERBRNA LRIt mBEEFER, EM/REX RREL,
R FARILARE,

6 Sr.Nd FIfr AKX

FXEERICESEERLHN ("N Nd), g3
AL FE Bl 8k, M 0. 512213 ~ 0. 512554, '*Nd/™ Nd X
0.512564 ~0.512936 {8, e4 (t) 9 +0.28 ~ +7.2 (F£2),&K
{8 B % T it R 3 &5 (0. 51294 ( Kelemen et al. ,
2003), Nd R FER o HELTEEK, F 485 ~
1220Ma,” Sr/% Sr B e85 &, L FE FE K, 2% 0. 7050 ~
0.7095, (¥St/*Sr),0.7029 ~0. 7065 ( 3 2) , &%{H 51 H 85
RHFHME0.7042 i, SRNERER A . BERLIRER
BB A ey, (1) HEK, FRFEHEY AXEHE

F2 FRACMESRAAER St Nd B RARK
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Zils Nd St A RAMEABTHEBEEHFA £
ena(8) -(TS/Sr) EE R (E S), AKEERIENHT
F—FRR L METERM) , 5ud 5 F17,

7T ERRIEN LA

BEEMR
SGEFXEERINE(RRE NKE) ST Nd Ry RAH
R AT LA Y, ey (0) ABARH BT B BRI IEH K
(7Se/%Sr) HE B R TE IR K (KR 2,8 S) , A
KRB X AT TMA B Cr Ni T8, & Mg . B
B ARSI, BTN B3t 55 90 BN R — e R BB
KGRI TTIRIN N HE MY, R XA R A
BHT IR A 3 4 AR AE (Accretionary prism) . Sr F B, Y
FRMK(<20x107°), 7 S/Y-Y P FRETESE
WS I A X B, LA K Ti/Zr Th/Ta & La/Yb HAH
HEFAHESTESMALEAR (B4, 1), RYFERX
AP PETEAR 5 1 Mg Ni Fl Cr & B A5 sl Bon i@
BEHCERIIA ; HERCE Nb . Ta Ti W B SH . KEF
FEATCR(LIL) 5 Pb KR (E3) LRI EE A Ba/
La WAH , &P RUE 1 6 I8 8 0 s FEAR i 6 4 iy fm
A(HES),

S8 LR BRI ER S URENERN = L5 X AKRE
RE ERZRENENAE, TN, HIRX Yy AE#
—i. AT, EEAMEETEN, ERERTRIR

7.1

Table 2 Sr and Nd isotopic compositions of magnesian igneous rocks in north Xinjiang

BRY xt358 2079 2215 wxt-750 Sha-1 Sha-2 BB103  Az5044  A5046  Az509-16
Sm( x10°%) 3.60 7.42 3.59 3.24 0.696 0.757 0.945 1.618 1.057 0.7871
Nd( x10°%) 15.79 60.1 16.3 14 2.611 2.522 3.399 5.692 3.649 2.448
47 8m/ " Nd 0.1379 0.0746 0.1335 0. 1411 0.1614 0.1818 0. 1681 0.172 0.1753 0. 1945
MNG/Nd  0.512660 0.512564 0.512581 0.512567 0.512918 0.512936 0.512905 0.512644 0.512643  0.512702

(£20) 14 12 10 12 13 13 9 10 11 10

("*Nd/"Nd)i 0.51238  0.51255  0.51255  0.51227  0.51252  0.51249  0.51250  0.51222  0.51221  0.51222

ena(2) 2.72 3.78 1.59 0.9 7.2 6.5 6.6 0.44 0.28 1.32

topu (Ma) 764 707 869 1220 485 563 528 920 933 916
Rb( x107%) 23.36 163 16.7 20.8 30.21 22.7 28.48 10.58 9.54 5.96
Sr( x10°%) 591.6 488 543 265 130.7 304.58 242.2 100.4 98.17 24.79

5 Rb/%Se 0.1287 0.9683 0.0888 0.2270 0.2311 0.0745 0.3402 0.3051 0.2816 0. 6962

Vg 4G, 0.705524 0.707546 0.706532 0.707544 0.707346 0.705049 0.707000 0.707575 0.707549  0.709462

( £20) 22 16 14 11 16 17 40 18 19 26
(YSe/%sr);  0.7050 0.7029 0.7061 0.7065 0.7038 0.7039 0.7052 0.7059 0.7060 0.7057

R LAY, ¥ Sr/%Sr =0.70423, 'Y Sm/'** Nd = 0. 51294 (Kelemen et al. , 2003)
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\ BRMRERE
_4 I l I \x l J I . L
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Fsr/sr),

BS5 BERWEew (1) -(7S/*sr), B (F btk
HWREEE, 2006; BHFTE, 1998; KRHEFF, 2006;
HAKHES, 2006a,b)

Fig.5 Diagram of £y, (t) vs (¥Sr/®Sr) for magnesian

andesites

o, I AR | W8 B S B ART o e e AR A BB KT AR
MTRIAIIA AR A .

7.2 BATLE

HIT SR A K SRR X R a R 5 2 5 1 R B —
BHREKABEESA¥MP.OBE, Green and Ringwood (1968)
FLERAR T i KRB PR T AR v ik B I AR O AR A A
TR A A R Y R WS B 22 1L A SR BN IR (B 22 X
ARG, A phAR i R 3, AR B KBTS £ R LR
B, BB A K A, X A ST AR ph iy b e B
RIBORE 5, & A4 BB 2 48 BB BLK LIRS K (Gill, 19815
Tatsumi et al. , 1986; Hawkeworth, 1993), [ it,,20 42 90
FRUBAXEER WA NBCEEA, £ T h ZHEm
TR AR R AUK R T R R RIE . RIEEE
MR R EERMERERNEARZRERER
A4 T RO A 4 SE B 3T B (Kay, 1978 ; Defant, 1990;
Rapp et al. , 1999, Sen and Dunn, 1994) , B8 LA WS
Mg Fili Ni Cr & B 24K 5@ B & P& AR, R
o] B H B EEROR T B K A K RS e R
R A SR 1A 5t 08 B S S O B %2 1L R SR A 5
W57 (Green et al. , 1976; Kay, 1978; Quick, 1981; Myers
et al. , 1985; Fisk, 1986; Kelemen, 1990; Rapp et al. , 1999;
Prouteau et al. , 2001) ,5# — - iE B ph Ve Se R A E S IR
BEXAE H,0 M T o LR ARG ER. XF R ik
FE Lo E RS BT S R B R A R, R B AR
BRI E2H4SBYLEH (Kelemen, 1995, 2003; Yogodzinski
et al. , 1995, 2001 ; Polat and Kerrich, 2001) , Tatsumi et al.
(2003, 2006 ) F#BERfb 5 J7 BB T 4 ph i ph AR FE 5T A8 43
Vs B FL T U AR S A e R 5 5 MBS, G5 R R W
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RFEA O RMIE T UEMEERILEN TR R
JLF K Sr.Nd.Pb [F){1 % 4 (HI R4 3 41 L7 B W VLB
YIMA) o Suzuki and Tatsumi (2006) AR LAAXRERK
M SRR REAENENEERILENERITERS,
A RENWE B KA BT E & Sr.Nd.Pb [F) i RH M.

ERFREREY, EREERLEERNERR:

(MEEYR EEGREER: RXYREFEET(ZE
WA BN NG ) RETUIB Y R w8 B 5 L
HERBARSGRER, NABEK . ERRESERER
ZEMEER (SRR R EKREZRAEM) . REAKX
BREBREWELF R ERIL 38, BB R AN A
AW TR S S Nd A £, KRB PN A —E B
AR5 Sr Nd BRSO, 750 R R SR B TE
IRHTHI AR B BRI H M0 R 20 1< s R A5 3R
YEFRIB A SE W R, X R I S5V & L IR o AP E AR R
MR, BTG BB RTE AR 1AL b B
RAEMELERGRREIMER) , R A B P H Mg Ni,
Cr F R, B8 oCE (Ti\Nb Ta Zr Hf) & B, 3 £+
TLRE BFRK, ER LT RMXE BN (La/Yb BEK) , B
BMBEZRERK.

QIEERSEEHABEX . EERILAETREK,
SERPFRBTERAKHRE( > 1000C ) F£H4FT#17.

(3) PR BB IR . MR AN EERILAR
ALY, RACNERA MR LA 0, B8
ERNARRA - BRS, —ZBRTTHEZREEH
SeET D, B INTEIE R IR F R B K 8 Wawa S8
(Polat and Kerrich, 2001) ; —¥7 2/ TR ¥ B85 . EA L
FILKRI . B A 5K B 2 79 I . 78 2B 79 B Baja California,
BHF Cook HFEMH AL KIE D, EAIMILRFSRS
P b B P B BT R TR T R B s S s U
BHEED, FHE RSN ARPEFTER MRE S E b
FHIE Hb P K% Hb B BS B A4 o 08 B8 ( Tatsumi et al. , 19865
Defant, 1990,2001; Kelemen, 1995) ., X Sb4%: 5% A 1 3 3535
NEEREEKERRBB® T RENEAMN. SREL¥ER
1L (Tatsumi et al, , 1981) , 888 % L1222 3 3 1 MG
H-HO ERABRE S XM LR, ATHEEXE TH
BB A IR R, DR, AR P R R B A R SR AR METE LR B
ZINFEK. FRIPEER G Z, HFE— L X
BRAMREE A EHA, WEMRBEEZWX , EPRA
TR BERILE BERETREMRAEEAS,
FERZBISEP M T RS M N KE SRR BEERR
Ao RFFIEMELARMED M, RRERTARE
B0 X 0 R L A R B, AR R R el TR ol Ay B
F9aR 7 8 Y A L P T (R Bk 42 %E, 2006, b) L FEAK PR
I A ZAAF S ZATFIL M Baja Califonia 548 H
e AR Xt m] BEAF A, AT I R BB LS MR AR At
FERRB
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RIBEF: ARG T HEKAE

(4) 175 vh#hk 5 H (subduction erosion) : i1l b3 , S i1
EREYMRS S TAXERL WA WEREMR, A
FHOXFIMAYHHEATELIERRX? BRYE T2 B W
BeFel 6 B A5 BB 42 1L MBS, R o R bt PR LR 1
HEGEZ—, Kayet al. (2002) 1 Kay (2004,32 f& [E bR
BiA2 TOL. 02 )41 ) A, R wi A P R st 52 0 R it
A —F E BB — (R LRI 5¥ R —&
Ff ol Hh T TSI A A T SESRUUAE A 5 R bR b
YER) o Fefffrhph i 2 b, A XA AT A T Y
FRGEHE B T ORI 5 ¥ 7 — AR v 2R IR X R A KRR B R 4y
BEL, 25 RIERNERA R FrhI e —ER
PEH, B REAR SRR vt £ 77 ) B 4 0 AR AL, TR BB AR DR ARY v Ay
BEASF- R B BE T AL AL
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