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Abstract The Namche Barwa Complex in the eastern Himalayan syntexis has experienced high-, medium-pressure granulite-facies
and amphibolite-facies metamorphism. The high-pressure granulites contain complex fluid inclusion assemblages, including, according
to the trapping sequence, H,0-CO, + CH, (type [ ), CO, £+ CH, £ N, (type I ), saline aqueous (type Il ), medium-to low-salinity
aqueous (type IV ), and low-density gaseous (type V) inclusions. In the basic granulites, isolated H,0-CO, + CH, inclusions in
quartz enclosed in garnet, and some H,0-CO, + CH, and H,O inclusion trails along intragranular fractures in garnet do not crosscut
Cpx-Pl symplectite corona surrounging the garnet. This suggests that these inclusions were probably trapped during granulite facies
metamorphism. However, the isochores for all types of inclusions pass through below the P-T box of the peak granulite facies
metamorphism, implying that all the fluid inclusions have been modified in various extent, including partial decrapitation, leakage and
fluid-mineral interactions, etc. The present CO, fluid inclusions have relatively low density and often contain significant amount of CH,
and N, ; and they are unlikely trapped during the peak granulite facies metamorphism. The coexistence of CO, fluid inclusions and
H,0-CO, inclusions with different phase ratios suggests that most CO, inclusions were formed by selective leakage of H,0 out of H,O-
CO, inclusions. The type III saline aqueous inclusions were probably trapped during the amphibolite-facies retrometamorphism because
its isochores are approximately parallel to the retrograde P-T path. These inclusions are likely to preserve its primary physico-chemical
properties during their trapping in the amphibolite-facies retrogression. The types IV and V inclusions in healed transgranular fractures
of minerals may have formed in the amphibolite-facies retrogression or even later; they represent percolating fluid flows at shallow level
(near surface). In contrast to the common presence of high-density CO, fluid inclusions in granulite terrains worldwide the high-
pressure granulites in the Namche Barwa group is rich in H,0-CO, + CH,and H, O inclusions instead of CO, inclusions. This may be
explained as that the high-pressure granulites occur in different tectonic settings from those of high-temperature granulites.
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Table 1  Fluid inclusion types and their concentrations in the various rocks
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FUBEHERHE A1 N %A MV00b-100 + + - .
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AREARHC AN 2 MV08-5 ++ + — 4
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A PR BR I () PTAR AN = AH H,0-CO, W RE K (Ffdh5 MV08-2) ;
D- AR 2 A1 B A R A TP i i P 223 A1 9 H, 0-CO, (2R
R, H Ay H,0 MHE &5 0 W40 18 A SBE R R £ 74 4
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BRI CPAT W IE Y1) 9 CO,-N, 4 J ik, 2 /NEE 43 A
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AU SRR B4 CO, IR MR HR (FIT) 2563
Hr AR B CO, LASP A HE A (MVO0b-100, Hifit) 5 T-A 1A
AAOBEP R B K AR, S/ NIRRT f A 2201 (MVO08-2,
) 5 J-FA N T AR AT o P R 20 A1 B H, O LR R
R BOBURA S, AR OO + B 5 R R R 2
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TR E (k)

Fig. 1 Microphotographs ~ showing occurrence of fluid
inclusions
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A-isolated H,0-CO,-CH, inclusions in quartz enclosed by garnet
of garnet pyroxenite (from sample MV08-4); B- trial of H,O-
CO, inclusions distributed along intracrystalline fracture in quartz
enclosed in garnet; the inclusions show variable phase ratios:
some are H,O-dominated whereas others are CO,-dominated ( see
the insert) ( MVO84 ); C- two- and three-phase H,0-CO,
inclusions distributed along intracrystalline fractures in garnet of
garnet amphibolite ( MV08-2 ); D- H,0-CO,
distributed along intracrystalline fractures in garnet of garnet
sillimalite gneiss; in the inclusions the H,O phase has reacted
with the host garnet to form silicate daughter mineral ( S)
(MVO1DZ-12) ; E- the intracrystalline H,0-CO, inclusion trail
is crosscut by the transgranular H,O trail in quartz of gneiss
(MVO0b-8) ; F- CO,-N, inclusions with negative crystal shape
(rhomboid) occur as clusters in garnet porphyroblast in gneiss
(MVO1DZ-12) ; G- monophase CO, inclusions occur as clusters
in quartz enclosed by garnet porphyroblast in amphibolite
(MV08-5); H- trails of pure CO, inclusions ( FIT ) occur in
plagioclase of garnet amphibolite, Raman analysis indicates that
they do not contain gases other than CO, (MV (00 ) b-100) ;
I- type III brine inclusions occur as cluster or along
intracrystalline fracture in quartz in amphibolite ( MV08-2 ) ;
J- H, 0 inclusions distributed along fractures that do not crosscut
grain boundary of garnet which is surrounded by pyroxene +
plagioclase corona in amphibolite ( MV08-2). All photos are
taken under plane light. Mineral symbols: Cal-calcite; Cpx-
clinopyroxene ; Grt-garnet; H-halite; Pl-plagioclase; Qtz-quartz;
FIP-fluid inclusion plane; FIT-fluid inclusion trail

inclusions

FoRRE AR TR R H,0 M-S E8 Y40 14
BEE ISR IR LR RERRER ), 35 CO, MIFLAT (P 1d) o fE 7
BRA IR g, 1 B R 2 i A R B A, OF B A
R (P Le) o

I B P AR AL SOA s CO, 8K CO,-N,-CH, ik, &
B RIE SORIE A B 25, 5 05 R a0 88 A 0 45
=TT 250 i PR AR O3 (BT 1) | R AR AR A TN o £ A
AR AT RS SN A (BT Lg) | e bR Al
RH AN A AR A i N R A (1 Th) o B ATTTE
155 1 REIARILAE, DIl iR 2y 11 R 32K H,0-
CO, (= H,0-CO,-N, ) A% AE H, 0 [YRE £ 5 i Al ki
B (IS I8 ) o (ERE RS, A CO, R R R AE
FEE AR AR ST A P AT L, 1 CO,-N,-CH, A AR LT
B ARSI A (IS TS o

WA R B H,0 + 18 + CH, = J7 il e i, JlH s
— A H, O \— R R T, A A 1 ~2 AR5
Y (T5figear) , B0 A BOE A B 25 O A4 o
CRIETTIEG ENUL T AR A A RN A N
Hr (MV08-2 I MVO8-5) fRLIA]£7 9, I 2/ NEEAR BEBIL 43 A
(1) BT A e i N R B A . X R IV E AR AT RS 1E M
PN AR IR AL B i Al 3 9 S A A A R

IVAS R -AIRER I H, O A0 B2 ARTE 5 LI Sy B AR S P AH
ZREFE ARNIEAR, )5 2 2@ 0 RR . &7 IV A4
FERAEARR AT RS R o NSRBI, T A R A 1 2
FRHEA + B A S SRR DT HIL ) H,0 AL 4
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Bl (B 1)) X RN T M N A AR 2L s B
il o AEE , A KR H, O LB A I 28 D) A1 A A Rl S
KL BB A, B R AR () U A L A AE e
AR H,0 8 A B 1) %) H,0-CO, £ 2 A Bl (14
le) , %W H,0 B AN A, X 46 H,0 AL 34 10 AR
f&( <1% NaCl,iL)5)

VIR AR R s R R R T
PTG A RLEE IR, B RTE S TR, A 9 AN
SEA R S ORI R A BT IRER A IN AR AR A
ST EINIDS

BT BHEA AR, AT T A H,0-CO, + CH, 31k
ARSIV L H, O A S ATE AT AR A0 AN AR A1 BB A1 B8 v
SEANSL /N BT i AR A1, T LB 3 A I3 i Bl 8
AT 10 AR PR R IR AL T A v R B 5 18 it ek
BrOIE] o 3Rl RS R R R BB AT R 8 e A v T RO
S T B A S A O AR L S s TR B A A LS
& CO, 2 CO,-N,-CH, WM F 2 A A1 A Sl A
fER 2B, JF 2 5 1 # H,0-CO, = CH, JL47, it
SR ACHR 43 11 BT LRSS T B S 1A A e 05 T R B
s MR R ERE H,0 + £1h = CO, + CH, = T 14l
EALAEATAR A1 DN o B 7 e T SR IST. /NERE ST o P9 2R
Aii AR AT REZ: A1 DA R R A2 5 A Hh 4 30 A D A A 3
A s T ARR A A S 18 2 UKL 4 B 43 A1 11 K IV Y H, 0 A3
FEAR RO AT SRR DN A7 45740 2 ORE R 23 1 V B fA
AR L2 A1 DR oA e S B 0 1y U AR R A

4.3 RESEREHNERNGEIN SXES T

A S A S AR R A S A BT G R L3R 2
3,82, TEA R & (MV08-4) Hfv, Bl 7 4 A1 A0, A 8
TR T B CO, AR EE (T, 0, ) F-59. 5C L
OGRS AR AR 235 CO, + CH, ATH,0( 2,
3 gl 2a,b) . CO, AHARFH—IREE (T, o, ) N 15°C (H—F
WHH) AR CO,-CH, HEA % B2 0.759g/em’ o FEAT I FA
IR (MVO8-2) v 91 7 AR A R 0 N 4B o0 A 1 | B4
FAREY Tyco, 2290 N - 57.4 ~ - 56.6C Fil - 58.8 ~
—58.4%C , Z{plH, 7E F BR A (MVO1b<46 F1 MVO1DZ-12) 44
B TR RN B N BB A 1Y 1 BRI T, oo,
H=59.5 ~ =57, 1°C , fr &G s Hr & WX 48 H,0-CO, fU 5
1 CO, & A D EIL TSy, 40 CH, RN, (& 2¢) , A1)
&l CO, 2053 i 5 AKAHA B 55 04 AW A Bz AR R R
EFRERE (& 2d) 5 AW IR (T, . )~ 4.8 ~9.4C,
RIS IKA R AR ER B2 (1.22% ~9.26% NaCl) , CO, A
PRI R (T o, ) A < 10.0 ~27.2°C (¥ —FAH) , Fl
18.0~26.5C (¥ — FNy&AH ), #H N 19 CO, T 14 %5 B
<0.135g/cm’ ~ 0.274g/cm’ FI 0.687g/cm’® ~ 0. 822g/cm’,
/i H,0-CO, f ZEM i 58 4 ¥ — LB (T,) i 300 ~ 330°C
Lh.
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REPRESRESHMESER (C)

stry of fluid inclusions in granulites from the Namche Barwa complex (°C)

A ERRY) A AR A CO, (vol. %) RN Tmepy Tm;/Tm, Tm Theg
FAINBHE B RS Gt H,0-CO, WHE  -58.4~ -57.2 9.1~9.4  12(v) ~17
Qtz H,0 PRE -0.3~-0.5
MABHE A REA  Qtzin Gt H,0-CO, 70 ~ 80 YA -58.5~ -57.1 25.3 ~27.
CO, W/NEE -57.7~ =57.5 23.7 ~29
Co, ~ =57.0 15.0 ~30.
H,0 AR ey -10.5~ -12.7
H,0 -0.9~ -1
M A Qtz in Grt ~ H,0-CO, 80 J/NEE -57.8 8.9 15(v
GCrt CO, -N, +H,0 /e -59.5~ -58.8 6.0 ~7.(
CO, -N, +CH, 6 ~10(
Qtz CO, -N,
M Qtz CO,-CH4-N, 100 A -62. 0~ -60.5 0(v) ~ 1
Qtz H,0-CO, +CH, 85 ~90 -59. 0~ -58.4 10.6 ~11 5(v) ~ 1
Qtz H,0 pAELY 5y -0.2~ -3
Mnz CO,-CH,
BHC A N A Qtz H,0-CO, -58.6 ~ -58.4 8.5~9.4  26(v) ~27
Pl CO, /N -57 ~ -56.8 29.0 ~30
Qtz H,0 pAELY iy -0.1~-1.5
a3 Grt H,0-CO, 35 ~80 -57.4~ -56.6 4.8~5.9 13.0(v) ~
Qtz H, 0-CO, 60 ~90 -58.8 ~ -58.7 10.0(v) ~
Qtz in Grt  H,0-CH,-CaCO;-NaCl JSERTIN 321 ~324
Grt H,0 -12.2~ -12.7
Qtz H,0 -0.1~-2.1
= Qtz in Grt  H,0-CO,-CH, 60 ~65 YA -59.5 15(1
H,0 -0.4~-3.2
N A Qtz in Grt  CO, E YA -57.8~ -56.6 15.9(1) ~2
Qtz H, 0-NaCl-CO, IR EST 171(H) ~251

MCIRIE 3 T -0k SRR ACIRE 5 Ty - RIS ACIRE 5 Ty -SRI 5 Theoo-COy WU —IBLE 5 Th-E A2l —IRE 11— BIWAR; v-1—F1~
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HEPREBRENERENNTRUFRFEZEHTHER

s and calculated salinity, composition and density of fluid inclusions in granulites from the Namche Barwa complex

fi T HhE (wi% Nac1) Xino Xeom X Xena Xnac I ( g/(‘rm3 )
H, 0-CO, 1.22~1.62  0.939 ~0.890 0.054 ~0.100 0.007 ~0.010 0.776 ~0.819
H,0 0.53 ~0.88 0.643 ~0.932
H, 0-CO, 1.62 0.690 ~0.789 0.308 ~0.207 0.002 ~0.004 0.419 ~0.492
CO, 0.626 ~0.729
CO, 0.161 ~0.345
H,0 14.46 ~16.62 0.913 ~0.946
H,0 1.57~1.74 0.634 ~0.741
H, 0-CO, 2.2 0.763 0.226 0.011 0.339
CO,-N, +H,0 0.593 0.243 0.164 0.217 ~0.359
CO,-N, +CH,
CO,-N,
CO,-CH,4-N, 0.70 ~0.780 0.01 ~0.07 0.21~0.24 0.245 ~0.309
H,0-CO, + CH, ~0 0.506 ~0.837 0.400 ~0.122 0.094 ~0.041 0.233 ~0.249
H,0 0.35~4.96 0.756 ~0.943
CO,-CH,
H, 0-CO, 1.22~2.97 0.677 ~0.896 0.310 ~0.087 0.416 ~0. 664
CO, 0.549 ~0.6295
H,0 0.18 ~2.57 0.536 ~0.889
H,0-CO, 0~9.26 0.664 ~0.818 0.295 ~0.182 0.041 ~0 <0.284 ~0.932
H, 0-CO, 0.646 ~0.901 0.354 ~0.099 <0.222 ~0.49%4
H, 0-CH,-CaCO;-NaCl 39.41 ~39.66 1.034 ~1.051
H,0 16.15 ~16.62 0.955 ~1.025
H,0 0.18 ~3.55 0.742 ~0.913
H,0-CO,-CH, 0.693 ~0.628 0.288 ~0.336 0.019 ~0.036 0.807 ~0.935
H,0 0.71 ~5.26 0.590 ~0.851
CO, 0.698 ~0.813
H, 0-NaCl-CO, 30.38 ~35.18 1.001 ~1.130
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A-AREA AT T R AP S AT 35 (MV08-04) 5 B-fi i Al B2 g vh T B 0K P g i) % (MV08-04) 5 C-Af A i 1 2!
fu ZE VR T B BRI T (MVO1DZ-12) 5 D-F A8 A7 Fr & T 2 g g A e AT FET 3% , BR (20 20 90 1 A 4 917 em ~ ' Ab A5 BRI ST, 16 #E 1086cm !
(T fifAi ) 1 3684em ™' (FRHE) A0AT W S W S0 e , 0 T B O 2 /K Bk R 6 (MVO8-04 ) 5 B9 A7 fu 4% 7 3 v T J80 g 2 A 1 FEI3E , A0 Jd /%
CO, MYHFHEVE (1383cm = Fl 1387em ~') (MV08-5) ; F-£i B Il BUALEEIRARL 2 LIRS, bR CO, MYRIESD, 7E 2915em ~ ' AbAG CH, Y5504
(MVO146) ; G-f7 3 I B0 B (ki [l 3% , 7R CO, N, (2328em ") I CH, MR IS0 (MVO8-7) 3 H-f 3 o I Y4 B2 A &5 1 4 4y 07 fi
AR BT IR 1% (MV08-2)

Fig.2 Raman analyses of solid, liquid and vapor phases in fluid inclusions

A-Raman spectrum of carbonic phases in type I inclusions in quartz enclosed by garnet(MV08-4) ; B- Raman spectrum of liquid
phase in type I inclusions in quartz enclosed by garnet (MV08-4); C-Raman spectrum of carbonic phases in type I inclusions in
garnet( MVO1DZ-12) ; D-Raman spectrum of solid phase in type I inclusions in garnet; in addition to the strong peak of garnet at
917cm-1 ,other two peaks occur at 1086¢m-1 ( calcite) and 3684cm-1 (‘hydroxyil ) that may resulted from hydrosilicate ( MV08-4 ) ;
E-Raman spectrum of type II inclusions in quartz enclosed by garnet which exhibits only peaks diagnostic of CO, (1383c¢m ™" FI
1387cm ") (MV08-5) ; F-Raman spectrum of type Il inclusions in quartz, apart from strong peaks of CO,,a weak peak occurs at
2915¢m ™" for CH, (MV01-46) ; G-Raman spectrum of type II inclusions in quartz showing peaks of CO,, N,(2328cm™") and CH,

(MV08-7) ; H-Raman spectrum of calcite in type III inclusions in quartz
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11 BRI B CO, B T, 0, I —57.7 ~ - 56.6C,
SETE AR T4l CO, 19 = ML — 56. 6°C , i 2 6 40
SR WY CO, W (8] 2e) A WA — MRS CH, 1 1&]
26) o T, co, HAE A 905 B 2 K, L o 0 0 M ARG A N i o
(MVO8-5) Bl £ #8441 A 32 A7 S P IRSE ) CO, AL 3 IR i 4 — i
JE 9 15.9 ~ 25.8°C (35— BNV AR ) , 41 4835 W LK A1 IR
(MVOOb-100 ) BH A7 H Y CO, FIZEAA R 29. 0 ~30. 7°C (15—
FIRAR) | TS YR A 4T3 i CO, ALEEA N <15.0 ~30. C
(H—F5H) o &AM & B F 0 (MV08-7) v 1T 4 24
H CO,-N,-CH, fuZiKMH) T, mzj@ -62.0 ~ —=60.5C , K AKAK
TFafi CO, 1R Z 1) = A5, R WK CO, 4h, i £ 4 W I K it A
HE R . BB L X KA IR AA CO, N,
F1CH, = Fl 41 4% 14 5 AF 437 2 1% (1387cm ™" 2328cm ™" Fl
2912em ™18 2¢g) . H—iEEVE LR O ~ 13°C, 28— 5 <
M1 MR TR E H 0. 176g/em’ ~0.217g/em’

T 780 25 1 2 AR A B P A SR AR AR S 171 ~251°C,
SIS (9 — ) WL 2 180 ~ 327°C, R Bk P 4 SR04
AR AR T H 0 2 R, A0 % T ol i T I SR
AL ZE R B A 249 5 AR L R A P R A , 37 288 I 52
7R (8 2h) i3 P 1,0 F CH,

IV H,0( 57K ) f BE R — e M 8] - 35 ~ - 50°C I
gk s R, 76 - 21°C Z T R b R RIS,
VIR EEAAR T - 21°C 5 vk B S5 AL (T, ) B FIA
K], Jrh ok SR B AE -3 ~0C Z ), DRk 1 —12.7
~ =10, 5°C BB 5 BBl N . 29— IS S FE A 98, A < 130°C
B3k 375C

V FA L PARALE VA R I A e R L B AT o) AR A, 3
A RARS R I R 2 ” f EA

S GRRAI R

5.1 REEREHMRSMZETH

R A BE R AR 2 LR AW I 45 R AN 2 5 43
ZE . F) ] Bakker (2003) 9 FLUIDS 1 %5 #]L %K {4 . Bischoff
(1991 ) 11 F1 NaCl-H, O 35 & %5 )& 1155 /S X, 0 Thiery et al.
(1994) f#§ CO,-CH,-N, {& R AHE, AT H TR FEH H0
(#7K) \H,0-CO, Fl H,0-CO,-N, ( CH, ) £l & {4 (¥ Jii, 43 F1 %5
JE(F£3),

I %4 H,0-CO, + CH, £ 2% {4 1Y) 21 Bl 4% 14 A8 fb 38K
FEATRREAT 5 RS I H, 0-CO,-CH, AR I ALSN X
=0. 628 ~0.693, X, =0. 288 ~0.339, X, =0.019 ~0. 036,
TR AT % 0. 807g/cm® ~ 0. 935g/em’ s EA1 A8 F N4 T,
AT H,0-CO, AN Xy Fl Xoo, 5351 0. 664 ~
0. 818 F10.295 ~0. 182, A M@ i 4 0. 292¢/cm’ ~0. 902g/
em’ 5 i A7 3 ) H,0-CO, A BRI Xy AT Xeo, 23 51K
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0. 646 ~0.901 #10. 354 ~0. 099, 3 1455 i {{ 0. 222g/cm’ ~
0.494g/cm’ 5 7ERHE AN 25 FF R 03 P i Ta AL H,O-
CO, BRI E N 0. 416g/cm’ ~0. 819g/cm’ , 1fij Ib 7
H,0-CO, i 2 A i 78 % B ZAR AR £, {1l 0.222¢/cm’ ~
0.50g/cm’ , J bR e URES i (19 H,0-CO,-CH, fuZE{k
(AR B 0. 23g/em® ~0. 25g/em’

10 7Y B KT CO, A ZE 1A 1 O 44 %5 JE A < 0. 161g/em’ ~
0.345g/cm’ F 0. 698g/cm’ ~0. 813g/cm’ , H G #ARHE f 1A
AWAMARE AP IL K CO, IR %
(0.813g/em’ ), &} K A CO, f 3 1K W % BF Ik 2
(0.549g/cm’ ~0.6295g/cm’ ) , Tl - JbK 2+ 47 3 v JC R 43 A 1
CO, fHE 1A ) 2 FEBLAIK ( < 0. 161g/em’ ~0.345g/em”) . 11
A1 CO,-CH,-N, BRI H N Xeo, =0.65 ~0.80, Xy =
0.25 ~ 0.15, Xy, = 0.10 ~ 0.05, % B 35 0.245g/cm’ ~
0. 3O9g/cm3O

T 784 5 v R BE /K W L 2R AR B R BE S TR R 30% ~ 40%
NaCl 23t J A% B T3k 1. 001g/em® ~ 1. 13g/em’ . PR
S AR IV I H, O A3 25 0K Y 3 B 0 B P XD, 43
0.18% ~5.26% F1 14. 5% ~16. 6% NaCl 2445 , Hrp 45 H 554y

y PN

LR LR BEARAR , T RS MG AT o 2 A A S5 23

5.2 ARGSELBREERERIE

A ) 4 8060 3 1 8043 5058 1 A0 %
Atk I3 AL, A AU 10 % 4 AR AR L
T 8 A SRR P-T DI i, WA 690k
LR AT R0, S S A 02 G B0
% T R

G A A A 0 S 0 B U, B o7
TR HERAE T AR AR IE LB T & 0 R 3 25
A DT PIMIRAEIR P-T HLE . Touret (1992) Y 5 JE 25 i 4
FTF IR AT REAEIT 0 P-T LA = IR, SR
FERIBERIEIE . 75— R R T, BRI RFE NG, &
SEVR A P ) 23RS 3 SR MG L 28 0 W AN ) S 2
AR, IR S S PR A B /D FANIBIE 1, 240y SN
R IR HLORSRIE N 5 2 2 A
CPIAR) o E50 IR WP OL T L3RR P JE TR
TAMES) 4157 2 L 00 HUBSR I , GBI 21
BRSO, FUR 5 = MR WEEATOL T L BSR4
FATHHY P-T 5 5 B S e AT SO T 17, 4 B
OV SRS IR T 22 A G 38 B TR A
(R oK.

TEAAT TS EW Y W30 B R O 5 FE L 22
VI T I IE AL FETESATE LB P 3) , I 7 R
SEPHIEIT R | P L 5K 9 P4 T K85 T A1, 35
WL RE ) (RN . 3 00 e 38
IG5 B 0 PR S B A H S B0 O 2
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WA Aa R A 18 H,0-CO, + CH, [ &, 251 I
B IETE 5 OB A B Bl k1, A B A2 3 1 sReE )
ARAT R TR A B IR G 7R 2 (181 3 p 1) 5B
AR P-T BB AHZE T ~ 700°C I ~ 600MPa, W A% T5 43R
FETTAS 1 5 RORE A AH 22 i 4% 4 (800 ~ 900°C , 1500 ~
1800MPa) . £ A1 [ B H,0-CO, = CH, f B {1 %
(B3 h 2) g TARSE AT R, fFR, BP0 % A
AR SIRAE IR P-T 30300t FUR S8 26 4 24 T (R T RRORL 2
AR R ST, X 3R W IR AR R 2 ) T AR EE 1 J5
Wit FE . ARG A PITRL A CO, AR B AR B 43
Wk 0.16g/cm’® ~0.73g/ecm’® H1 0. 55g/cm’® ~0.73g/cm’, H
LR (B3 W 3 F1 4) 7E 700 ~ 800°C By X j i) e 77 i L Sy
165 ~273MPa Z [i]; A A FiA gy 11 & CO,-N, + CH,
AL LRI 55 B B (0. 25g/em” ~ 0. 40g/em’ ) | A5 2 ([
3 |1 5) £ 700 ~800°C [ Xt Ji 1 He J7 /X 7E 68 ~ 114MPa 2 [i]
PEL X Bl A CO, A AN T BB A i fh o . T Ak 1Y, 75
W2 Rt PR SRS /N S IR B B T R . 3k T A B
IEEASRAE ~400°C LI T A AT e 5 48 i IR A8 i P-T %)L
IAHE  BIUL, BT4A Y P-T S5 AU B 32 e i 4 4 o

1800
1 B @ %E R HAH,0-CO. 0 51k
L 2 A#AE R EH,0-CO, ARk HG
3 MEHHCO, ARG
1a00| 4 KFETmCO.BEN
5 AEMETEEHNCO, N CHEREK /'
6 AEEARNAEANEREERE
= L 7 BEHWHOE R
& HG BEMNEATREY
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(13 FE R s FRRRRL A AR BT P-T AL ( DOR
TMEFTIR) B P IR 2R T AS 7] 28 T3 14 40 2 A 1y 4
Fig. 3

granulites

Metamorphic P-T trajectory of the Namche Barwa

0 5 4k L B2 1 % 2024 (T 3 o 6) LA b
B3, 15/ FE OB 2440 6 A D AT A 828 B L T

il e RS A G R R S 6 RN AR 1497

AT, T L5 A A5 0 B ok 26 3 A £, R 1A A8 A TR A A Y
By, B, e AR T REORAF 1 HA FRE I /Y 5 i 4 Ak
FARE . VAP RER B H,0 BRI S A2 (1813 h 7)
B TARSERE L, BAREANTS P-T JUk e b3 Rk Ty B
i, (R ZE R O R R W B AT AT e 2 de T I AR 1 . A,
HERLS P-T YT A s T 48 1 W ARIR AR E S50 T T RE
S FL R AR A5 8, DR G 3 ol 60 22 AR AR P RS 7E I 3
iR

WFFERR I, X K 2 500 e A & R ZE A, R AR iR
TEAAI B BEAR AL HAR TS B vh R A AN R R S PR BRAIR 1T AS
A SR AR A L6 A5 1F o DA A R A 3 A ) 1
FRLIREAL , Qi AR AN A , DL A R S 3 )
Z ] B A A5, R AN ) AR 2t oA A Yt MR AR 1Y S A
PR, i i 78 5 0 U A R A M b il R A 2k Ak
(Hollistar, 1990; Bakker and Jansen, 1991; Hall and Sterner,
1993) . ASCFIE A WF 5045 31 1 i, H,0-CO, 3Ky
H, 0 RV G , S5 AR AR i CO, KA 4,
AR AT RE A Y — AR 73 BRORL A B A 23 AR CO, SRR
HIREZ—

5.3 MNERRERASHNERREHSSENL

A OGS L 1 R R Bk A v JBRRE S 114 DR B A
(L FEAARWEFE RN, FRORL 2 v 353 A7 78 7 % 2 CO, (2214, |
SRR 25 LMIR IR 7K 35 BE AR 3% CO, Wi A HRAE, Craw er al.
(2005 ) 3 3k X i B8 B A AR JRR e v ) 2 5 Ay e ik ) D A
BTGNS, 7R TSR 142 B (R 2 L €O, o 32,
HIFHOR A C 23k iy b8 1 DO Y A9 e 88 52 5 K i A
B AR, TR R AT IR B 1] X ol s 5 B B 7K 52 B b 2K 1)
FiRe o (HR, FRATIA A X Sy 9 AR 7T BRI 7E 8 R BRRL A 46
FHRE AR A U , FEU A B3 AN REAR 35 i R JRRRL 5 A 1 0]
HIAE BTIRAR LA o A SCHOBIFSE 25 SR 3R B, 6 15 R RRORL A R L
BB U B 2RO R R 1 A 22 A, £ 4% H,0-CO, |
€O, .CO,-CH,-N, + H,0 & #h B2 FK 45 i H,0 {3 2 {4 4
RAE R B A WS A —ERIE CO, [, HHF R
{5k H,0 FI H,0-CO, R IEMMIRZ . Fehlie gkt Co,
T ERAL, — A T 0. 73g/em’ AR AT RERWIHIF A2
e HE RO 5 AR BRGEAH B A A o i HL, 2 54 CO, f2
5 & IR H,0-CO, A FRILA I, 5t i 7K 52 3
[ CO, AH I AT, HOHEDN & AT 2 — A>3 22 R 41, R AR
CO, KT g2 th H,0-CO, f AR & A Ve IR 5 s 1 7
Yo IMEERAE B 5 b3 2] 7 1k (Hollister,
1990; Johnson and Hollister, 1995) ., XFhk#4: 15 I vl LB
A3 MR A X 5 FE R A T CO, RSB BERRA , 3F FLAS (AR
— YR R, n] B S BOR AR B r Z AR RN AL
JREA . B, AT H,0 Fil H,0-CO, W] 8 2 15 R kLA
FAS J5T aek 8 v B 2 A R O3, TR AR A B L H, 0
( + 11k £CO, = Jififf) 7T RE2 A N G AHIR 2 B 2 v i 32
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LAY, DA% L LA™ H S R G WL A TR AR
Yrrh i AR AR AR T L, AR AR S A A RS T P-T
B TAT, 1R A O B S G TS R R AR 5 R
i

TERRRLA AR A P BR T 46 H,0-CO, AL gL AR, H 24—
73 H,0-CO, AR b & A AR, Q5 fif 4785 2 BE S RERR $h i
Y, MiAE A 9E 1) Hy0-CO, R PR W AT 41 o il
TAMEAE T Ca Mg Mn Fe Fil Al {2 GERREL T, (2
PR H,0 0] 5 8 W) 408 41 SO IR 0. A A
S ST B, S K RT RE 5 A 2 AR SN T
Yo T, GLEE PR IR RS R T8 ) T B 2 B
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ARICWRFERI AR B R o 5 A A KR Z A —
AAHIENE . H,0 HI H,0-CO, 3R IS 45 Rl 47 vh % i 77 15
ERAARSA, [HR, A CO, BB ANLIL TR 3L ik
ARG AN T CO,-N,-CH, SR AU T3 4 85 11
PR TUE (FL2Ga) o I, 5 N, WIS e s
AP AR AR AT o Yardley et ol (1983) 423l 1312
M5, 7E /K 22 Connemara 5 AL iUA & CH, 4Lk
ASCH B R B R A s A o 0 St (AR U T8 o
ORIR AT =

6 &g

EARE AR AR SO 0 45 R R B, il 2 R
EE R R A R AR IR AR BRI 4 IR AR e
WiF4 . (1)H,0-CO, + CH, FL3E{&; (2)CO, +CH, =N, 4
FEIR O BB P AT B R A5 (3) i R 2 2 A A R 1
(4) - #h B H,0 LRI (5) MR AR 1A (0 28 fA B
CaE TR TERAVERORCE P B0 O A S R IR )
i {5 H,0-CO, + CH, AR, LA R I3 U5 A1 A A1 & N LB 43
Aii ¥y H,0-CO, + CH, 1 H,0 & ZE Rl R 2 id B 58 0 4 4
MOHEAT + RHCAT IS A SR A, R W E T AT BE R 1E kL
EANVAE BB BRI 41 3B ) H,0-CO, + CH,
AL PRI AT REAHEI JCH) , B R P AR Y . 5 9 O
R AR R R S L AR P-T BUBASS I 45 i 1) P-T 2%
AT S BT 5 T RORE e A PR A A Jo 25 11 3 e P ROk e
R 5 WA 4 A ) A0 AR FT RESZ 21 07 AN [ R 8 9 ki,
TR A B T A A — A AR R, o ke 5 B0 14 £
TEVR B0 3 L W AR, TS RETC SR AR IR 9 i 25 o BRAT 1Y
 CO, AR I BAT B , HF LA & W i X
CH, I N, 253 , AN AT e AL AH 72 5 04 S 4l 3K 1) A0 24
MREE CO, WAL BARFM LR H,0-CO, [ BRI
D, KAy CO, RN IE T H,0-CO, AR H R H,0
PepEpE i e o I e R R K AL B AR AR T RE R A
PN AR AL e R Al AR Y, DN AR AR 2 5 0B A8 O
AT X A AR PTREOR AT 1 HLAE A DN 5 AR B B 2R 11
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