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Abstract The Namche Barwa complex, located at the core of the eastern syntaxis of the Himalayan orogenic belt, has been
subjected to the high-pressure granulite-grade metamorphism, amphibolite-grade retrogressive metamorphism and migmatization, and is
the metamorphic rocks with high-pressure granulite lens or interlens. The major and trace element data of the garnet-rich granite in the
retrogressive granulite show that (1) they are high potassium, aluminum-rich; (2) they are strongly enriched in LREE with high
fractional degree, depleted in HREE, and enriched in LILE and RHE relative to primordial mantle; (3) they have substantial negative
Eu anomalies, and Rb/Sr > 1. 4. The magmatic initial temperature are ranging from 792°C to 801°C estimated by the major data and Zr
contents for garnet-rich granite, which is lower than the peak metamorphic temperature (850°C ). The zircon SHRIMP U-Ph dating
show that (1) the ages for the inherited cores are ranging from 519Ma to 525Ma, exhibit the Namche Barwa complex rocks had been
influenced in the pan-African movement; (2) the latest growth rim of zircon grains have three stage ages of 39 ~44Ma, 24 ~25Ma and
7.3Ma, the first is the forming time of garnet-rich granite veins, the second shows the following MCT and STDS tectonic event in later
Oligocene, and the last indicates the tectonic-surficial feedback information in later Miocene. To sum up, the garnet-rich granite veins
in the retrogressive granulite are high-K, peraluminous calc-alkaline granite, formed by fluid-absent partial melting of the lower crust
under the condition of isothermally decompression during rapid exhumation of the Namche Barwa complex, and the exhumation of
Namche Barwa complex followed on the heel of the peak metamorphism. The garnet-rich granite had been changed during the movement
of STDS and MCT, and tectonic-surficial feedback.
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Fig. 1 Tectonic sketch map of the eastern syntaxis of the Himalayas( Recompiled after Sun et al. , 2004 ; Booth et al. , 2004 ; Xu et

al. , 2008)
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Table 1 ~ Chemical compositions of major ( wt% ) and trace
elements( x 10 7%) for garnet-rich granite and retrogressive high-

pressure granulite in Namche Barwa complex

A TARALRKE IR AR R R R
RERE 060Q6-1 06062 06064 0606-5 06063.1 06Q6-3.2
Si0,  72.04 71.79 73.47 73.72 55.23  56.36
TiO,  0.42  0.46  0.42  0.42  1.35 1.62
ALO; 12,76 12.92 12,55 12.28 14.38  14.24
Fe,0, 0.47 0.55 0.33 0.38  1.64 1.70
FeO  3.36  3.54 2.94 2,78 893 851
MnO  0.10  0.10 0.07 0.07 0.18  0.17
MgO  0.78  1.09  0.93  0.95 540  4.94
€a0  2.08 2.32  2.56 2.46 7.80  6.94
Na,0  1.48  1.29 173  1.80  1.67 1.61
K,0 590 557 439 392 1.8  2.24
P,0;  0.10 0.12 0.08 0.08 0.19  0.24
H,0* 0.34 0.10 0.44  0.38  1.08 1.10
o, 021 021 021 021 012  0.21
Lol 0.09 0.05 0.12 019 0.25  0.26
Total  100.13 100.11 100.24 99.64 100.11  100. 14

A/NK 1. 45 1.58 1. 65 1.70 3.00 2.81
A/CNK  1.01 1. 04 1.02 1. 05 0.76 0. 80
AR 2.98 2. 64 2.36 2.27 1.38 1.44
La 43.7 45.6 51.1 48.0 18.7 22.4
Ce 88.7 92.7 103.0 97.1 40. 4 48.8
Pr 10.0 10. 6 11.6 10.9 5.3 6.4
Nd 36.5 38.5 42.4 39.3 22.6 26.8

Sm 8. 11 8.51 9.13 8.47 5.81 6.78
Eu 0.89 0.91 0.91 0.93 1.28 1.45
Gd 8.60 9.13 9.11 8.31 6.50 7.21
Th 1.55 1.49 1.42 1.27 1. 11 1.20
Dy 10. 80 9. 64 8.26 7.28 7.19 7.37
Ho 2.38 2.04 1.63 1.37 1.46 1.42
Er 7.48 6. 10 4.61 3.85 4.27 4.08
Tm 1.13 0. 88 0. 62 0.51 0.61 0.57
Yb 7.34 5.52 3.98 3.33 4. 04 3.67
Lu 1.09 0. 80 0.57 0.48 0. 60 0.55

SREE 228.3 232.4 248.3 231.1 119.9 138.7

LREE

HREE 4. 65 5.53 7.22 7.75 3.65 4.32

SEu 0.32 0.31 0.30 0.34 0.63 0.63
8Ce 0.98 0.98 0.98 0.98 0. 96 0.97

L
(a) 401 557 866 9.72 312 411
N

Yh
Gd
(*) 0.95 1.33 1.85 2.0l 1.30  1.59
Yb /)y
Sr

95.2 90.3 103 107 46.6 46.3
Rb 235 244 189 164 115 161
Ba 679 613 718 914 101 122
Th 32.6 35.7 39.5 42.5 6.4 8.6
Nb 12.1 10.8 9.0 9.0 15.0 19.1
Zr 198 179 167 166 142 187

Y 69.9 57.7 45.6 38.9 40.6 40.2
Yb 7.34 5.52 3.98 3.33 4.04 3.67
Hf 5.81 5.34 4.79 4.99 3.88 4.83
Ta 1.28 1.20 1. 06 1.06 1.39 1.87
U 3.84 3.85 4.06 4.23 3.55 4.92
Rb/Sr 2.47 2.70 1. 83 1.53 2.47 3.48




REFRF R EL M i OB SRR S T A GG K 2 k4 S SHRIMP U-Pb & 2 3 5 3718 45

)

.
5

-4
LS

A

" . W,

B2 mRBRRCA T A R A 5 A TR A A 2E AR
G- ARIAAER A s Rer. -

IR AEFRALE s Gr- A A s KEHHK A 5 Qz- A 0 s Bi- I =B . AU R SRARNL . . a-iB A BRALA FP RS 400 & 6 A 4
B2 K b- AR A v R [ S A 2L 5 - A0 B v [ HES 05 d-SHR AT P I I IR s e- B B BER A IR AR TE s -0 AT S TR 4B b i) B = B
Fig. 2

Petrological features of garnet-rich granite veins in high-pressure granulite
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Fig. 3 Chondrite-normalized REE patterns (a) and primordial mantle-normalized trace element spider diagrams (b) for granite and

granulite in the Namche Barwa complex( Chondrite from Pearce et al. ,1984 ; primordial mantle from Sun and McDonough,1989)
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Table 2 SHRIMP U-Pb data for zircons
FR(x107%) AEIE (Ma)
e 207 py, * 206 py, * 207 py, * 238 _—
A U - 06 py Th/U W +% W +% W +% W + % zzt)jgpb .
U
06q6-2-2. 2 810 8.9 2.62 01 0.0712 13 0.003830 1.7 0.0376 13 261. 10 1.7 24.65 0.41

06¢623.1 1418  14.8  7.83
06¢623.2 249  166.6  18.0
06¢624.1 917  13.3  4.80
06¢62-5.1 1352 12.2  4.58
06¢627.1 926 11.1  4.99
06¢629.1 2092  10.4  12.2
06¢62-10.1 1492 16.9  8.70
06¢62-11.1 759 8.2 412
06¢62-13.1 878  18.4  4.65
06¢62-13.2 2395 1534.9 175
06¢62-14.1 642  18.8  0.634
06q6-2-15.1 878  20.4  5.17
06¢62-15.2 408  124.1  29.8

TE:Pb ™ NS RN AT, 32250 1o

01  0.0535 4.5 0.006456 1.0 0. 0476 4.6 154.90 1.0 41.48 0.42
69 0.05909 1.4 0.08384 0.99 0. 683 1.8 11.93 0.99 519.0 5.0
01  0.0496 4.7 0.00609 1.9 0.0416 5.1 164. 20 1.9 39.15 0.75
01 0.0410 13 0.003904 1.4 0. 0221 13 256. 10 1.4 2512 0.36
01  0.0509 3.0 0.006279 1.1 0. 0441 3.2 159. 30 1.1 40.35 0.44
01  0.0488 2.8 0.006821 0.94 0.0459 3.0 146.60 0.94 43.82 0.41
01  0.0471 2.9 0.006783 0.99  0.0441 3.1 147.40  0.99 43.58 0.43
01 0.0470 4.5 0.006299 1.4 0. 0408 4.7 158.70 1.4 40.48 0.56
02 0.0444 7.1 0.00612 1.7 0.0374 7.3 163. 40 1.7 39.32 0.66
66 0.05741 0.48 0.08496 0.82 0.6725 0.95 11.77 0.82 525.7 4.1

03 0. 049 23 0.001135 2.4 0. 0076 23 881. 00 2.4 7.31 0.17
02 0.0461 4.6 0.00686 2.4 0. 0436 5.2 145.70 2.4 44.1 1.1

31 0.05773 1.2 0.08499 1.1 0. 676 1.6 11.77 1.1 525.8 5.7
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Fig. 4 Cathodoluminescence images of zircons
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Fig. 5 SHRIMP U-Pb concordia diagram for zircons
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Fig. 6 Discriminant diagrams of tectonic setting for garnet-
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5> (Watson, 1979 ; Watson and Harrison, 1983, 1984) ,3F
TR DL 7 A InD2revMet - f _ 3.8 _[0.85(M -1)]} +

1200 ofr D 7 A8 R I WA T

HNTYR R, M= (Na® +K* +2Ca’>" ) /(A" x Si** ), Miller
et al. (2003) Zhu et al. (2009 ) FI 5 ;45 (2009 ) F) F 243
B FEZ ;S B (Zr,,,,) 8207 R T A 5
ARG . Ut YR O A A2 A R AL B
0 EL FUR R PR RRRE A TR (4K 5 A T T B R Sy 793
~801°C , 44 796°C (3R 1) , 4 T R I LA 14 W 301 70 o ik
JE 850°C AR AR B i BE (fA TN A 40 ) 621 ~ 726°C (T ARFn4h K
2%,1999) Z ], /R tH oIS Al VE F & A F p il L FURFIR AR
Bt B AR R

53 HOBRMEREDHREELFHNESEEEMEREY
B AR A AR KBS SHRIMP U-Pb g 4F45 4L B /0 it
ARZTRAFERE AR TE 519 ~ 525Ma Z (8], #71 H B BE 1 e 28
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2Rz s ( ~520Ma) 2kt i ( Cenki et al. ,2004 ; Collins et al. |
2007 ) IR o 50~ RAE R B & 0 A AR B OE U R
SRAURRRLE — R AE R ST, 5 A N IE Y, WA A
REE HES M RL, A 5B PRI C AR, (A
TR RARER 2544 T B ME I PE AR TR, IR & GRS SR F , 45
AR AR Y —, BRI R BT R A, {37 Ph/R U
27 Ph/*° PhAI*® Ph/** Th = ANE I 19 A 5% 4 — 5, B )
T RE A AR AR R X ks A 1 DA 8 35 R AR 2 ™ A S B
MsEm HATRES IS 1 —E R T Z k. Rtk 850 i
FAEAFE (39 ~ 44Ma) (UK T 55 A1 45 AR IS IR T A6 X
H IR PRI, T 24 ~25Ma A1 7. 3Ma JUE X f5 B4 18 4
R E ) S, BTG R B WA E S Nl 2 R
B V2 PR A P A - R RRORE 5 1) DA A o A i 4 v
T 69 ~45Ma, RS FAE ISR T AE 18 ~25Ma (T ARFN4H K2,
1999 ; PR AR 4, 2004 ) , B 3l B L A1 FRlAE 45 580 A 4% & i [T
FrBE R Y EIAE G HR AL T 24 ~ 26Ma 22 [, L) K R i 5L
E L 28 ST I A6 B R (K ) JE LT 3 ~ 10Ma( Booth
et al. ,2004) . T E FEQ B AR5 WO A Bl = W43 AR X
BV BAR 8 AL B b e N 4K B R AL AR R R
(STDS) A1 3= v g e Wiy (MCT) 3% Sl i} (6] AH W) 5, B 272
g A B TR I AR R ) -V R B AR Y R )
(Booth et al. ,2004) . 7= T 1RAEBRKLE & A0 18 A1 46 54 4 ik
45 7 113 SHRIMP U-Pb 1 = 20 4F % v () 55 — A4 1% B g
INT R He R W 73 T BRAE 1% (45Ma) |, 3 W g il [0 B
FEAE 22 W 00708 A DS AR DRI a6 4T , Ji5 T A4 1 B )
7 ol B FCREAE S R R R T & T RS A B8 & (STDS)
R 3 et (MCT) #3851 ek i, R A v o s 30 S
32T A - R BB E I I R

6 &5ie
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kLB BB E AR A mEE SR E S VR R R R
ST AR s (A AR TR IR AR Eu SR E TR
KB T340 0 R BOHT P TC AR SR A 1 g 5 Z1 & 4, Ti A
Sc FHXT A6 M5 Z1 75 451 R FEAE , SR A RS AR N R T
HbSE U | P O AT AR A R v R R T AR T 5 A b e
AR T B E FITE A v B 2 R 0T B e P E R o

(2) FIHA R FE R LW & (Zr,,) AEBERE
WG LB g T96°C, A T 0 L BURE 9 0 30 AR R B
850°C FIR A8 JFT IR BE (AN A 4H) 621 ~726°C ], LU} &
WAAAER A IKEA & Rb/Sr( > 1.4) LAHFIE Ba & i A9 5F
S BT A SRR 78 b 52 D8 L e 30 O BT IR Ao AR R 1A
JE S B REAR T 5 K bt A A kA 7 B ERITE v .

(3) #:47 SHRIMP U-Pb 72 4F- 25 5t 7R 5 A0 A% S0 A7 It 42
HAE 519 ~525Ma Z i), 48 7 BB b B 28 I iz AR ik 3 32
Sl RE IR, 5 A TR AE AR 39 ~ 44Ma, 24 ~ 25Ma Al
7.3Ma =AMERR B, T AR TR A KRR, 5 #H
X S IR T AR e 1 s B (] sk, 8 P el L RO AR AE
22 I3 V3018 AR FH G AR U T 1 43R , IR TR G il AR Hh &
Ji'T STDS H1 MCT #4) 3 T4 14 el , B mig i B4 FC b DX HooBT
5 I S A2 TR i - R B E TS IR
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