1000-0569/2006/022(04 ) 083544 Acta Petrologica Sinica % & F4%

NEFERFREERESIEM:
XEEKFERIERE

FEE" EFFUT RIA AFER IERE KE K
DONG GuoChen'+* , MO XuanXue' >, ZHAO ZhiDan'**, ZHU DiCheng® ,WANG LiangLiang' , CHEN Tao' and LI Bing'

- PRBAAEBIG RS RERRKEALRE, LR 100083

- HEMR RS HERELE SRR, bRl 100083

- BUERHURE HESURT, AR 610082

. State Key laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, Chin=
. School of Earth Science and Resources, China University of Geosciences, Beijing 100083, China

. Chengdu Institute of Geology and Mineral Resources, Chengdu 610082, China

2005-12-20 ##.4%, 2006-03-10 & =.

WO = W N =

Dong GC, Mo XX, Zhao ZD, Zhu DC, Wang L, Chen T ard Li B. 2006. Magma mixing in middle part of Gangdise
magma belt: Evidences from grariivid complex. .lcta Pztrologica Sinica, 22(4) :835 —844

Abstract Gangdise par! magma belt lays down in southern Tibet, consisting mainly of granitoids with abundant mafic
macrogranular enclaves. ‘Gabbro as predominant mafic rock type concentrated along the southern magma belt and had transitional
contact with the granitoid. Researches have found that some quartz crystals and andesine ( An =45) occurred in the gabbro and mafic
bytownite (An > 80) in granodiorite, bytownite-anorthite ( An =72 ~90) associated with andesine ( An = 37) and dark minerals
distributed along plagioclase grains. All the inconsistent mineral assemblages proved to be characteristics of magma mixing during
magma evolution. The relative high content of K, Al and Fe, Mg, a linear variation trend of lithological chemical composition among
MME, granitoid and gabbros, and transitional variation between Si0, and K, O, Na,O in MME are all likely respondent to magma
mixing. The similar REE pattern and trace element spider distribution for MME, granitoid and gabbro gave a image of magma mixing.
The high "’ Nd/"*Nd ratio and low *Sr/* Sr in gabbro and low "*Nd/"* Nd ratio and high ®¥St/* Sr ratio fell in linear in mantle
evolution range, representing magma mixing happening. The SHRIMP zircon U-Pb ages were quite similar for the REE, granitoid and
gabbro, indicating that they were the products of magma mixing in same geothermal event. Much evidence indicates that the various
lithologies in Gangdise magma belt were mixed by different proportional mafic end-member and acid end-member. As a result, the
mafic end-member occupied 16% ~90% between acid to mafic end-member. It was estimated base on the intrusions that mafic magma
from mantle sources contributed over 5% to the Gangdise crust. It deduced that, with the underplating of mantle-derived magma during
India-Eurasin continental collision, magma mixing from both mantle source and crust source took place during 50 ~45Ma. This magma
mixing event post-dated the initiation of India-Eurasia continental collision by 15 million years. It is believed that magma mixing was
one of the major mechanisms for mass and energy exchange between mantle-crust during the Indian-Eurasia collision, and also for key
approaches of study on crust accretion, reconstruction, crust texture and composition in north to the collision zone.
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PAAKE-45KB(An=T2~90) P KB (An=37) % & X EF HASHRHAALLEERRULLEETRAGEAGEAALY
X; MME 894 ¥ B A0st 347 B s MME EH 2 A F L ZRABKERE BN ERS ZELAEFAY (JAF Mg0),
MME #j Si0, %= K,0 Na,0 S 4 69id M R L ARR s HR A RAIE; RMERER MUK R 254 MME €66 # £
B A A MEATRELLARRH— M, R T £ RRAFAAME; ER 2 L4 ONY' YN 1k 5,7
St/* St WARAAK,, TR MM 89 L 3 T B 7 'ON/ N se i 44K, % S/ Sr b1 45 &, MR B R 5 A A 3, 15 T gL
RHRBFTHL BFEKERRSEANE; £KE LR ELEF MME R EFHET > BE LAV LR TERR
SURES, FRERA RAMELEZFPRREHRN OREARM G AN S AR BRI REAR, X TR LAS
P B 6Bl KA 16% ~90% RE SABANERBTE MEBEAMERSRAMREEAHBGTRERL 5%, TAHH,
MR-t P FAGRMERRBER AAMERZFAAERERRESMAR, Lot A 50 ~45Ma, & T 40 -8
B KRR ISMa B ZARMA, ERROHARRERTIBETERB RS AP TRGEIEHXZ— ZHR LR

AFFRBRGOELELEE RS RTEMBALS ENELERZ—,

X4
mEESES  PS8.LIS

ARG ZRRABR, BE-BOE KRR & 4 TF 65 ~
45Ma, /5 AJG REE M X ( Yin and Harrison, 2000, Flower
etal. , 2001, WEE,2002, HH %%, 2003, Zhou et al. ,
2004) , ENEE-BRKW KRGREESE D — 1 E KSR EH, i
FIETHERE RS AN ES I8 SREL B
TR ENIMEE X MR TIX R F X R — N R
EH EFRRREZ THTEERMNTRLE, RELHE
R RS B, A BRI ERE) H R RN BRHE R
TFRENEERZRE, HATHFEREEREANN
JREER AW SEE-R IRk RES T KBS
PRBRRBEF VALK (Mo et al. |, 2005) , HPHAZEFE
BIMLER BN S 215 8. R UL T WM AR R R 187 % A FE 08 IR S
BEHREH" G0 (RE¥%, 2004), KEEARER
REEM BE-BRAYRSHEELHRNEEEX, X FRR

HEE; BKEL, BRROAR,; EREF; RAN; BRK

ERSHE EOBRS SRS AREHEL BAERN
BX(&RUI%E,1996) . A0 X TURM P ZE A%
W — RN ENER - BN ERERTR,
B L K s BRAL 3 R A% 78 BN X - - B2 R B AT 3R, 3R
RN E E SRR,

I MR R

MESEREH FITHREEALESHEARNE
JBA , 45 2000km , 3545 100km, i AL 11 J7 km MR
—MNERWHE-ARES KRR SRS GILESW,
MRS REGERA T KHE SEBLREHE, F0ES
fgE— A —HFXRHTE R A HHB (B 1), KRMER
AEFFEBEAOBBERNKE ARNKE ERAKE.
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Fig. 1

The sketch map of Gangdese magmatic belt in Lhasa-Rigaze area, Tibet
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“KERE AR-KE ERA EKERER BN
AE(EREBERMEATE, 1978; &M HEMIFRE, 1982),
ERKATHNEENE ST E  REER-BHEEREWF,
FENEKER RRAEEGS B AEERELS,
Sk awEEEMR., ERINREEY EKREAPHFE
KBRS RMOR ALk (& AR5, 1986; EE CHXEE,
1992; {TF %, 1998, 1999) , 2 {k i % & F1 K /Nl 3 e 8
JR - R B R T (Mo et al. , 2005) , AL 5% R AR A9 Y
KakBRRERNE, BEAMNAKREEREEH . BR
BT Y RS AR SF EEEMLEEEXARY R
L IR 2B (Mo e al. |, 2005) , A RIEFEAM
110 ~40Ma, 14 60 ~40Ma Ky B0 (7175 %,1998) , misk &1k
Fl—BEPERANKE(FEE) FEEPHERERE
R f IR < 55 4 5 ) SHRIMP 11 #5 /5 U-Pb #4350
50.4 ~49. 3Ma 51. 2 ~48. 9Ma .49. 9 ~47. 0Ma, EE#E 143
R TR - AR B MR (Mo et al. , 2005), L&
WHEEEZNHER  HRAEHER ZERABMER,
RRZEMTREREW, WRAERYFE FEEEH.
KRET LIS,

2 U KR A T TR ESS

AERBAERZAHNRSREZRCEANTHAR
(Dider,1991; ZB 4 2332) , Racker(1904) $“ Hybrid” —i#]
AFEFMARE, GHEN MR IBSEENRS AR
BSHEXESHRSEANRLRE, "IN EXREERE
FEEEAL¥ IR G (Magma mixing) #1253 HLHR 1 ( Magma
mingling) i) 2 ¥R S 1EF; B X5 K IR & 1EH (Magma
mixing) P MRTTE KWL FREER, BEEXRIERAKR
REEFEERXRFBERAT AR ELNEEARIER
(ZEF,2002) , ERAXETHMAREZHENEER
HZ—,

2.1 ERFNTWERE

(D ARSITHTE A EMEROEWIERE: XIEHE
KATPERAEREPOREARETEI . MERTEA
MEAtERE R ERGERE L EEEM, BH TS E
KR, ERKEBRFE-FRMKRE, ERE BRI L B
LfifE K 2 a8 R RRERNEE, 2B AR —F LR
BREAPHRAARKAGRE RRAEK, Y04 RE
o 88 8k R kL 60 1K ( Mafic Microgranular Enclave, f&] #§
MME fiff) L BA —E B ABR(RE); EERES
MME £ 1 R E ¥ B £, £ ZHHE MME @ik
(B 2a); EME—F . BRESERAERN B EMIF
BERAHBANRR, MRHFRFLEM, HEMEAK
BiEKkE -~ ANBEKE - BRKRKE-AOENKE—
RN A (E2b) ; 72 BRI XEHE ], B EEK

BES5HEREEMHR 1km,

Q)EFBAERANERAMWIEE: BINERAWER
RUFR MEKE BRNKE AKE ERAKE. K
ERADERENAHE, BUERRAKE ZKERESHN
. AARNEH REREAKARAERLURRE M,
HRREVERA FERIA T FIAMIFE

DEATYRARR : LHRKA (SZ0343A) i 3
EHMAKA, L An > 80; KA (NM0369) FH AP KA,
An=45; MME £ {& (SZ0343D) {5 K H—4B K A (An =
2 ~90)FihKA(An=37)F, FRKATHEXRETSE
BAMBEEHER MiPKATERET25RANER
BRMEAE

) MMM EREH: RO KAFRCEAN
A AHE A (SZ0343D F1 NM0369) ¥ ik &S W (B 2¢) X
EHTREEERNEERGWEREKRRS  =EBRE/N
FRANAMFHRA (H KIES,2002) , il f5 BB £ 2 4
EIBERA , FHE RS H B HOR WO R B RHC A B
ZBERRHRK . SRR RNERNARNE K
AR RA,

3R aBE. ¥ikE(DG0360-2,5Q0345A) B i BLA
BI(E 2  UAANAHENECT WIEERKGERLE
570 (B 2e) , XEFTYHASMAARR AR FEILTE
FRAERAN—RRIEX(AME,1994),

)T YRBELES . FHA (SZ0345B) H AR BEK
AEBE BRAEBERBEKA (E2e), HRBKAL—
PR K5 H , AR B A JE AR MRV A R R %
HWER BRI —MAERBEAEHM (R K, 2004)

EHE—RHERKAELNERCAPHESRETE 2
ARM. EEFRAER BRKABEKBEEERBE MEQK
o 2 44T AR , FL# % 25,0 ( Didier, 1964, 7T J5 % 1998 ; X &
%,2004) , R Wyllie et al. (1962) ATt FTH) CaO-CaF,-
P,0,-CO, RAEMLIEE R SRR BB A K P K4 RBE K
AREERLRES THREAN.

(3)MME iR LIl KRR AR EE KR
MME f1{k, 2 AR BHR SRR GRS RZE
A= (B 2f) , MME LIk M L5 RAFIE R Bkt & 3R IR &
TEFRTRIE (L %,1998; XM %,2004; Mo et al. , 2005) ,
HSMNEEERH KA aEmitAEHEMRE, RAL
MME &AMk K2 /D, B 2 LA s AR R-UER
—>EER . BEREEEL,

1)MME f ik B4 SR S 1E (B 2g,0) 2 T 5X
FEAERFAAOXRMNBESHENE. AR ERSYF
X #-R & fE FH (Magma mixing) §1 78 H /E B ( Magma
mingling) , B #H % E T MME R A% 45, 18 18 3L 8L 2 A XS R 48
BRMKBEIR,FE SN MME £ RRE M A/NES#H B
FEAKES ., X -S54 MME =5 B HALE .

2) MM F E R AT S, MME S8R5 28
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BEERE AMERE, ERRH GRE BARSNE XERNFRERENERLRR, SRBERIIREN
PFERARKIWE (LT %,1998; Mo eral., 2005),  iEdf.

B2 RERHHERE ERERETREREA(MME) XRE
a-MME "8 (KO Bk ; b-FEK A (gb) SHERINKE (od) BMXR; c-RKAONEREKAR; dERATHRAE(Q); e-RKATH

RBEKA (Ap) Mk fERINKAFARRAK MME; g-MME B4ER S144E ; h-MME i 3iH3E . PI-RIKA; H-fINA, Py-1BA ; Zr-85A
Fig. 2 Picture showing relationship among gabbro, MME and the host rock ( granitoid) in Gangdese
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2.2 ERUFMBRAFRHELR

)MME @k ERERFEARBERERAOHET
R BEBUEMBLITRAS (R 1) B MME fIxRA ¥
WERAI, T LR A AT AR, R R B
KERSRMMUEERRARBEERNSER(LT%,
1998) . MME fa.{k SiO, fl K,0.Na, O 53-8 & AL LA K 3 40

EARKAFANRNRKEFSENE S AR08 RERE
B IR 1R FIRFAE

DEMLTRESEAE S (B 3a) BREX ERE
K MME SiAf# L RARABEE B VAR ER L
BRY, B ERAH b MBS —REE AR L S BBH
B/NRFHE s B TRRHE(E 3b) ZF W RA —ERMEL
t, ATRE R T A KR & TR AIARIE

£1 RESFHERCEMEREERAEXTEEANER(%) BBTRAUELTR( x10°°) 24T
Table 1 Major(wt% ) and traces ( x 10~°) analyses for the gabbro, MME and its host rocks in Gangdese

S SZ0343A  SZ0343B  S7Z0343D  SQO345A  SQ0345B  SQ0345C  PD0370-1  PD0370-2  NMO0369  AG0364-2

KB ip S 3T o e ] K B AR AT H o 0 24 A 4768km e b
A ERNKE ANEKE MME  AERKSA  MME RKE HRAKE KA ARERE BRESE
8i0, 63.03 50. 26 47.43 54.49 52.42 57.07 60. 77 46. 66 52.04 49,37
TiO, 0.59 1.27 1. 51 0.74 0.85 0. 69 0.63 1.14 0.64 1. 41
Al 0, 16.13 17.43 19. 05 18. 59 18.43 18.13 16.75 15.98 17.78 15.28
Fe,0, 2.6 5.08 5.08 4.16 4.39 3.1 2.92 4.49 3.23 3.76
FeO 2.68 6.30 7.3 3.92 4.82 4.12 322 7.22 5.68 8.18
MnO 0.09 0.15 0.14 0.13 0.14 0.12 0.11 0.io 0.18 0.15
MgO 2.21 4.70 4.79 3.83 4.3 347 2.78 8.98 6.09 8.00
Ca0 5.12 8.69 5.29 7.09 7. 86 5. 61 5.53 2 36 10. 69 9.33
Na, 0 3.37 3.98 4 4.01 3.52 3.8 3.9% 2.14 2.20 2.57
K,0 3.64 0.90 3.71 1.22 1.39 1.5 2.32 2.53 0.56 0.46
P,0; 0.16 0.30 0.6 .34 0.29 9.24 0.18 0.16 0.11 0.12
e 0.39 0.59% 0. 68 1. 06 1 i5 0.59 0.55 1. 80 0.48 1.03
SR 100. 01 99. 65 99. 58 99, 58 99. 56 99. 54 99.71 99.72 99. 68 99. 66
Cs 2.51 2.2 .77 0.96 1.39 1.42 3.31 1.99 1.97 2.43
Rb 77.24 26.91 2¢.81 20. 54 21.75 32.77 88.24 71.38 9.28 11.33
Ba 1044. 36 139. 19 314.26 342.12 431. 16 362.85 327.20 335.66 137.70 71.07
Th 10. 23 2.15 2.87 1.37 2.39 2.28 6.11 0.83 0.78 0.23
U 3.00 0.69 1.65 0.48 0.92 0.69 2.20 0.35 0.37 0.10
Ta 1.74 0.40 0.35 0.33 0.32 0.40 0. 68 0.18 0.18 0.22
Nb 12. 56 5.40 8.54 4.63 4.75 5.33 6. 84 2.52 1.98 2.77
La 27.78 17.79 26. 55 16. 67 15.37 14.77 22.76 13.24 6.22 3.65
Ce 74.98 38.12 43.99 35.85 35.60 29. 81 48. 16 31.82 13.75 9.61
Sr 513.75 666. 41 440. 62 767.28 831.32 660. 12 607. 38 675.84 468. 85 252.48
Nd 44.53 21.56 20. 66 20. 86 21. 16 16. 61 23.12 17.83 93 8.38
Hf 4.00 2.41 2.16 1. 67 2.73 2.47 1.64 1.41 50 2.14
Zr 146. 06 95. 81 97.94 66. 09 108. 24 77.00 41.52 35.88 - 57 72.95
Sm 9.05 4.65 3.7 4.19 4.34 3.4 4.76 3.86 2.28 2.90
Tb 1.16 0. 64 0.43 0.56 0.59 0.47 0.61 0.54 0.41 0.67
Y 41.29 20.78 12.57 19.70 20.28 16. 52 20.75 17.32 16. 16 25. 16
La 27.78 17.79 26.55 16. 67 15.37 14.77 22.76 13.24 6.22 3.65
Ce 74.98 38.12 43.99 35.85 35. 60 29. 81 48.16 31.82 13.75 9.61
Pr 10. 04 4.71 4.63 4.48 4.53 3.63 5.27 3.82 1.77 1.43
Nd 44.53 21. 56 20. 66 20. 86 21.16 16. 61 23.12 17.83 8.93 8.38
Sm 9.05 4.65 3.71 4.19 4,34 3.41 4.76 3.86 2.28 2.90
Eu 1.73 1.52 0.51 1.29 1.30 111 1.08 1.30 0.74 1. 12
Gd 7.61 4.19 3.39 3.70 3.82 3.16 4.06 3.42 2.29 3.42
Th 1.16 0.64 0.43 0.56 0.59 0. 47 0.61 0.54 0.41 0.67
Dy 6.55 3.42 2.12 .1 3.20 2.60 3.20 2.84 2.41 4.02
Ho 1.37 0.69 0.42 0.65 0. 69 0.55 0. 68 0.60 0.55 0.90
Er 3.67 1.77 1.05 1.73 1.83 1.46 1.83 1.55 1.47 2.34
Tm 0.56 0.26 0.13 0.27 0.27 0.22 0.29 0.23 0.23 0.35
Yb 3.72 L77 0.89 1.82 1.88 1.51 1.95 1.46 1.52 2.7
Lu 0.56 0.28 0.14 0.30 0.30 0.25 0.33 0.24 0.26 0.36
3. REE 193. 30 101. 38 108. 62 95. 48 94. 88 79. 58 118. 09 82.75 42.83 41.43

H: B@EAFHBELRELRE TN,
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Fig.3 REE pattern(a) trace element spidergrams(b) for representative magmatic rocks samples in Gangdese
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" Nd/'“ Nd vs ¥Sr/®Sr diagram for representative

3) F|F Ni-MgO ( |/ 4a) f1 MgO-CaO/Na, O (] 4b) X &
EAfUEL AEYEHEENESG, WHRBRARKESERN
HR MEARSRE=Y(SFENKELOLIRH) .

4) 7' Nd/'“Nd- St/ Sr B R (P 5) IR B A M
“Nd/'“Nd b (& 82 8.% St/ Sr ot BN, T 78 A K6
“Nd/'“ N EBAR, " Sr/¥Sr tLERH, BIAMBR T — & #4
BMELR, U THBEAKNER Y E L, BRRIEER

RAVERRHE

2.3 ERRFERFENE

BE % (2005 ) X iy 7K — 7 ARH B BRHE (N29°29. 938,
E90°56.311") Fu K B 5% X4+ 5 #b B (N. 29°21.703',
E. 90°42.522") ) MME ufk ERIN KA (FEE) MK
B RANTERK S MME MIER SRR EHT TR
PMEMT. FERGYGERBERSRITNERNKE
(FEE) IRBEMIR A 5T M K A S8R ob 61
&, H4E 0 U-Pb 884 B0 75 5 23 49. 3 ~ 50. 4Ma , MME
1A 48.9 ~51. 2Ma JEK £ 47. 0 ~49. 9Ma, J& F A — it 3
BP9, RO K A A R VR A O AR 891 3 BT R Dy 50Ma
EAVEBMKE R EEE R SREE K E SOMa £H K
T E AR P AL, &9 MME kR FEAE TR
BXEF PR ELREXK AL, MAERANWESEERA
RECEREERBLEEARANGER (Mo et al. , 2005) ,

3 RadBRTORKERNHE R

RIE AT LAE &, KRR H BRA ST PR
EHRSHAR, AXKBESEREENERK A LML A KR
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BT, BiEREWSRTT, 55 SRR T, —F 2 AiE 2
MR 2 R R R R TRAYRES .

M ERRATERPERTHRITRE

BRBEERT BN B EIRRANRBNMES,
VRES R AR R A TRBZ A, & REA KT
BBUE IR SR A 3K 8 BUAE BR R 2 % ( Takeshi Kuritani et
al. ,1983) , XEMERREXRPANBEEELEAT
M5, ME MRS ERAT=Y; BEFHERTHRESS
BRRERREREINA, SBREXEERRE, RELE
Hih, FatFA G SRS RIUF BATE, R Rk 5
EHIRAER (EHE,1994)

TEEDEE-BRTE K BRI P LR o, (R o 221 B 44
W RAERUK, S RSB R B MR TR Z RE
K (Tatsumi  1995) JER BRI N —FES R SLE, LR
HEKRE— BN 1000C ~ 1225C, AR BEEKBERE
700C ~890C, LM EXREE KRR TR-BUR, HERE
HY[EIET, R B IR AAEE (20 S00C IR %) BT e B 8 F it
FEERIHER YK FE R B (Huppert, 1988) , 4% B 14
fubBt | SRS R MR S G BRI R P A SR U A B e, 1R
ERMEREER ARG H, HERARSR ERKTZL
RA BRI IR BEMAMERS HII R AN
RHESRIBRCAABENFABTS L, A2 USHME S H
o AR RB R SRS,

3.2 ERBRAGEDYATHRITE
EREBENGERE R OTEEE L ESS LE 3
AERBRREAERE, SZREAENYRXH- RS T
R AERBREEANGE R R —RF N TEERMBRERHA
WRICZ [A) At 35 1 A 7 255U ( Takeshi Kuritani et al. , 1983)
MME @ik REK B AR B P&, ARFEAR
FRER ERIER - S R AT ER. IRIRH, FEEAH
LR RERIER S WMITR A FIE BB G B TR S
KRETRSREIER, F 1458 MME @ik ERBSER
UBEPERAERERAEBEE R PLHN=Y, REAR®R
HEK P RTRIEE R A LA (Mo e al. , 2005),
MME fufk R H#F A BEH A SRS, B #
ERRERRREMY R SR RS ERNEY, — &
i MgO-FeO" 5B (B 6) RBEMBM T, HFBEREK
HEASFBER-KERREERANER,

33 REERTBRPHRZHBENENR

HRHEIR & JF HE ( Fourcade ef al. ,1981; fEI#I#,1994) %t F
BAERR SMIEE R RTRS REMRES &, ET—F
Y RERBTRARS AR PO TR, U RERITIER
GEFET G A HE], TS TR A A B FUEEITE.
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B 6 Af MgO-FeO' il 5 M

MME - 8kt B OB 4K TsG : R AERS &5 TsD: — KN K, 6D:
HERIN 2 PyD : M K IR 5 Gb: ME K 4 HbD: A (N I K 24
QD: AR KA

Fig. 6 MgO vs. FeO' diagram for re;resentative magmatic

rock samples ir Gangdese

"= KC+ (1K) C7,

H O =RAERERBATHESER(2) REEH
(X105 K= REARFHEERTHESLH(%); C
=ERRTARPRTRNTRIZEE: O =RUHT
BRFRTRNSBREFE.

R BTARREERRLUIR S REL SERES
fEFBIRITER Mo+ 0r ik, B TFRRHH PR ER
FERRGIER, BRI LB E A KRG 7E R IR B Ay
REER, BUtHY I REMRRIERTR S + 2 EE, %
T, AT EBTRER 11 MERKH LR b, HEER
% REE 9y R E 8/ 3) ,LREE LS54, Sr-Nd [F] iz %
ERIA R R RFE(E S) ,Si0, ¥ B M K,0 + Na, 0 S B
B AR, BUS B E PR BOL P9, M BT R 2
MBTREREIE 27 A KIER BB B BEEQEHR -,
HIEME, R Z R 0, REE 4+ 7 9 8,50, & & #0
K,0 +Na,0 ST RIGEE %, RS E M HS, BT,
TERRMESRIUR S AT B

B TCHE I M L5 5 39 0 4 A M 4 B AL 100% R B
ZR.

FTERAIR MR K B R TR R R % 2,

HULRHLER: RARNARAENRGLAMT. =
RIERE N BT 16% , BYERTT 84% ; R K & X
BAYEIT 35% , MAEMIT 65% ; “RINK & HEHIRT
40% , FRYESHIL 60% ; A JEIN K A K HAE T 50% , Btk
BiTC 50% ; SN N BV TT 64% | BRIERTT 36% ;
FERINK & HEMNIT 66% , MENIT 34% K4 0%
HESRTT 90% , BRPENRTT 10% ; MME &4 b B4 35 7T 85%
MHERTT 15% o
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®2 EURREMTESRTEHE
Table 2 The chemical composition of mafic and acid end member
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®e iy §i0, Ti0, ALO; Fe,0; FeO MnO MgO CaO NayO K,0 P05 #E HE
BT
0109-1* “KERE 705 028 13.84 1.2 096 0058 1.1 214 3.81 529 0.081 0.42 99.68
4083-1* “RERE 7596 0.24 1244 1.02 0.28 0.02 0.4 044 4 48 002 0.37 100.0
Py 73.23 0.26 13.14 1L11 0.62 004 075 129 391 506 005 0.40 99.84
RS IRIT 73.34 0.26 13.16 111 062 004 075 129 391 506 005 040 100
AT
AG0364-2 KA 49.37 1.41 1528 3.76 818 O0.15 800 9.33 257 0.46 0.12 103 99.66
NMO369 MR 46.66 1.40 15.98 4.49 7.32 0.16 898 836 214 253 0.16 1.80 99.98
¥y 48.02 1.41 1563 4.13 775 016 849 885 236 150 0.14 142 99.82
%S (T 48.10 1.41 1566 4.13 7.76 0.16 851 8.8 236 150 0.14 142 100
e ERAME 120 ARIARE; BHRCESAFREARH, HELRELRETBTER,
®3 BERBLXEANLER
Table 3 Calculated chemical compositions based on the composition of two end members
K $i0, Ti0,  ALO,  Fe,0, FeO Mn0 Mgl Ca0 Na, 0 K,0 P,0s Lol
10 70.82  0.38  13.41 1.41 1.34 5. 03 155 2.05 3.76 4.7 0.06 0.50
20 68.30  0.49  13.66 .72 2.05 5 0o 2.30 2.81 3.60 4.35 0.07 0. 60
30 65.77  0.60  13.51  2.02 2.76 0.07 3.08 3.56 3.45 3.99 0.08 0.70
40 63.25 072 416 2.32 3.48 0.09 3.85 4.32 3.29 3.64 0.09 0.80
50 60.72  0.83 14.41  2.62 4.19 0.10 4.63 5.08 3.14 3.28 0.10 0.91
60 58.20 0.95  14.66 2.92 4.91 0.11 5.40 5.83 2.98 2.92 0.10 1.01
70 55.67  1.06 1491  3.23 5.62 0.12 6.18 6.59 2.82 2.57 0.11 L1
80 53.15 118 1516  3.53 6.34 0.13 6.95 7.35 2.67 2.21 0.12 1.21
90 50. 63 .29 15,41  3.83 7.05 0.14 7.73 8.10 2.51 1.85 0.13 1.32

i K REERTHRE LH.

EREEHNE, FRTARNBSRUSR AR —E
PR, FE SALBRAARANHA, BAXE
RARZEBRTHANRINER BEEEARATEREE
MAR, U RARAD T BERREA X5,

WHE, BB THIE A RAVIE (R 3) RIRA WH

4 REEMPEBHELERESR

ARESERRETHRER, B3 AR R RERBIE
EARBRENEER AR SRROERRARBRREX,
MRS #7E 08 & A EERITE R
4.1 ARBAMTAGRMNLE.HFHMES
RSB R aHREIRNARAS, NEREBIER
AR BEMESETL, ENTEARRS EXAR LEIRE W

BLIBEEERANFEAINRT—EKELRERELIIERATR
RIRIX , — BN Ry, Bk A 3K oh 08 YR ) SR A0 20 4 R 10 AL, T
RIEFUE K KR X N 57T , & 5 ) B 2045 R i A

RESMEXK AW PRERNKAETIERKEHRFES
KA (An>80) MK A (An=45), ERAXRABS5RE
HKBREHER MPKAXEBSSRENERRESE.
BELAALE BECEAR I RS RARKRRME S
o aXBEERRNBEAHAERNERAVERTEL
PEA%4E (Rudnick e al. , 1993; Cole et al. , 2001; XK ZEZ%,
2003; F 3/ %, 2003; Flierdt et al. , 2003; Healy et al. ,
2004) ; B A HA NG N HAEBE R, Sr/% Sr O AR
(B 5), AL FHes AR E 7 L, B KIgARRS,
TERIP IS RIERFIE. L, KURHT &SR B W R R EHR
BEARMTRERRGBE
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4.2 YR RAOBBEN

ERRBIERAEREAR EARRBMT T, GEK
RRIERBAYRMERESR, L REAMT, X H7EHE
AT T TR, K E R RRE TR MMA . AREHTE K
TRA EL B, XHALEE- B g U — 7 i K 6 | 258 1 4 AR AR
3 48 1:20 77 08 (EARL 21445km” ) B A B EAAFT T
Hit(F4) . WULATLHES , sbd A 3K R R IE X BT SEit 2%
X EE RIS ETREE N 4.86% £+, XMEERUT
RAEERASHRHBERRATHRE, MEHE % B EEE
TR, RE— AT REE G 8938 2 B 4 A R
Hhn,

®4 KB -FEREARRHER
Table 4 Statistical ground covering for magmatic rocks in Quxu-

Xietongmen area, Tibet

HEER HEEmA| HEmR
2 (km?) E= (km?) || & % ()
—
ZRIEKE 3421 ([BERKE 324 (|[EKE 166
ERNKE 2245 |[ARREKE 602 |fMNEE 2
s ey Sl BE € FILEH
AEREKAE 818 |BKINEKSE 179.5 ik 100

Fioh A RE R AW AR RS B 08 IR ALK 5
ERAGE TS RERE, RETRERL AL, 2
HRRYRRS. S, 8RR ERERFHTHEEN
RRRAIRT  TRYARERNEAEFEENESR
(i

4.3 ARREEREAHMEIKENEE RIS
EEMEART, BHER R TEAEMS TS5
B, 5P RER A BKE R, MBREERMEZBE S K
B e iR A A R i E B S K 2 F 8 45 2R (Bonin, 2004)
R L TT LASENR , 76 K24 S5Ma, fffvf 2 E 38 MR R TR R
ARK SBR EEMEERERI AR ERTRRERK
(Tatsumi, 1995) , FR X KRB ERK KR TR-BAF, &K
REMFEE, FRBBEMME(LS0CHEE) , BIRELH
MAGHEABETHERSBR EPRKEREX
(Huppert,1988) . FEERBEXREENH KR KERER
HWIEEEHESE LB FALFNRERERE, 52K
EEERNYER-REER, ERNREERNEGR, BB
RN FEMEMBRERT IR TZEMIEESARR
( Takeshi Kuritani et ol. , 1983) , BE _ KRB . NKEE
BRAERATZ LB SHEERBB QKR Kb, 4% 32.
4% KA K B FHbg AR ERIR X .
GHREREREARSEHREAS G FHTIR

R, WNRAE XSGR AT, R IR KB Y R 5
BFEREM =R b, BIEERRE X RE
HEMAH EEKN TR, RN RS H RE S BLEER
@Z—o

5 &

(D RERARE T RE K REERNTY, LEXKR
AERBLEREENSEEMXRN RAELERETY
F RO RMRUFETE, AR EREFERIN
HA MR B

2) NI AR A HF P ARRBHRAEERAA R
AR, A ENRT MR RITURR ARG N4
R KPR ZKIERA D 16% KEH 5T 84% B
PESRITAR SR & TR, RS K 5 2 B 90% A9 2 4 3 0
10% By BRI TTIR B T AL

) ERREEMBRRIKN A K A RSS2
KBRS R ES TR RERERR, (UABAS
oM, ForE KRB R PR R R TR R R M TR E
PR ST KA.

B AXFEALENMRAFMNERILRELR
5T, Sr-Nd-Pb R RIEMAB E B R R LR E
o EFSNTHEHBE T BT B AE T R RE R
KAMRES LB BERHARARR T RN .2 E A
B FZEE R R R AR I & o B SR Be i R BT IR 5T
Briti BRI R R F RO K I B B IREHE REMHER.
MM EKRFERES M TR L, i —HBLEE
AR
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