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texture. According to the exsolution relationship,three generations of clinopyroxenes(Cpx)and garnets(Grt) can be
identified: 1. The bigger clinopyroxene and garnet are under equilibrium with a granular equilibrium crystalloblastic
texture,and form a Cpxl — Grtl pair. 2. The host crystal forms second generation rodlike Cpx2 — Grt2 pair within the
exsolution crystal of Cpx1 and Grtl respectively. 3. In host crystal Cpx1,the two Magnesian eclogite parallel exsolu-
tion Grt3s hold several Cpx3s parallelly,and they form Grt3-Cpx3 pair. There are also orthopyroxene,alumochromite
and albite exsolutions. We work out the equilibrium condition, by choosing®clinopyroxene-garnet”and“clinopyroxene-
orthopyroxene”pair and get the temperature and pressure of the 3 stages: Stage [[| - 1, the equilibrium condition of
Cpxl - Grtl is 4 GPa and 1113 ‘C ~1129 °C ;Stage [l - 2, the equilibrium condition of Cpx2 - Grt2 is 3 GPa and 863
°C ~1033 °C ;Stage [ll- 3,the equilibrium condition of Cpx3 — Grt3 is 2 GPa and 502 ‘C ~667 “C. The P - T path of
magnesiann eclogite of Western Peng Lake underwent three 3 stages. Stage | :the eclogite is formed in a 0. 5~1.5
GPa pressure range. Stage [| : when Tethys ocean closed, the oceanic crust were subducted into the depth, sequentialy
the magnesiann eclogite go from spllherzolite stable field across Grt-lherzolite stable field into Coesite stable field of
1400 °C and 5 GPa,and forming homogeneous and a stable®clinopyroxene + garnet + orthopyroxene” solid solution
under ultrahigh pressure. Stage [l : The decline of temperature and pressure with exhumation of the subducted ocean-
ic crust makes the original stable® clinopyroxene + garnet + orthopyroxene” solid solution to exsolve and to form
polyphasic and polytypic exsolutions. This stage can be divided into 3 secondary stages in which the range of the tem~
perature and pressure is wider(2~4 GPa,502 ‘C~1129 ‘C). It is certain that the mineral exsolution of magnesiann

eclogite do have relation with the pressure-temperature decline.
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humation
[1] s [1,2] . _ .
[1.3] [1.4]
[1,5] [6,7] y
[1~10]
’ 2
1
- 1.

’ 6km, 5km, : I :Sl()z
. , 40.35% ~47.72% ., Al,0,13. 42% ~16. 02%,
- TFe, O, 3. 46% ~ 9. 179%, CaO = 2. 68% ~
\ 1500 m(  1). 15.91% ,MgO14. 54 % ~23. 44 %, TiO, 0. 03%
, , ~0.11%,Na, O 0.09% ~0.97%,K,0 0.01%

, . ~0.99%; 11 .SiO, 40. 31%,ALO, 4. 5%,



. 358 - ) 9
TFe,O; 12. 39%, CaO = 2. 32%, MgO D);
35. 24%,Na20 0. 02% KzO 0. 04%. ’ 5
Nazo\Kzo Tloz ) N ) . N XPHX40
REE N - MORB ( 3B,
2, 2. ) .
CaO, C 3G).
Dl [11,12]'
( XPHX1, , 1.5~2.0 cm,
2,4,7,12,14,27,36,37,40), s
“ ” [12] ,
( SA’\’D\G\ H) ’
s (Prpss—35 Almao—45 Spse o~1.1 Grsig 315 »
’ (Jd10~25 )[13] H
¢ 3A.C~E).
( 3A~D), .
( 3A~D). )
. . ( 3E.
).  3C,

bRty [ ] SAomm
B T L

96°E

[ J=ms [ Jwshussens
[ ] et i R A
(=] st [ttt o

1

( 011 )

Fig. 1 Main tectonic entities and distribution of eclogites in the interior of the Tibetan Plateau(simplified after[1])
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Table 1 Major elemental content of Western Peng Lake Table 2  Trace elemental and REE content of the western
magnesian eclogite( % )and CIPW standard mineral Peng Lake magnesian eclogite(pg/g)and REE parameters
| I XPHX37 XPHX12 XPHX27 XPHX14
XPHX37 XPHX12 XPHX27 XPHX14
Sc 24. 33 37.19 4. 854 26. 45
Ti 372.8 694. 3 142.3 589.5
Y 63.16 126.3 33.5 76.25
Si0, 44,97 47.72 40. 35 40. 31 Cr 1460. 6 1596. 8 4415. 9 2993
TiO, 0.06 0.11 0.03 0.13 Mn 375.5 639.9 750.5 447. 6
3 Co 32.04 37.86 68.52 30. 51
Al O, 16.02 13.42 13.99 4.5 Ni 318 236. 3 986. 7 2475
TFe, O, 3. 46 4.4 9.17 12.39 Cu 3. 895 123.3 192.7 3.933
MnO 0. 04 0. 07 0.1 0.15 7n 0.05 13. 36 38.43 13. 4
Ga 5.789 6.61 6.112 9.071
MgO 14. 54 14. 95 23.44 35. 24 Ge 1.183 1. 629 0.83 L 541
CaO 15.91 13. 4 2.68 2.32 Rb 1.15 30. 25 0.123 11. 81
Sr 30. 94 85. 26 10.4 97.23
Na, O 0.87 0.97 0.09 0.04 Y 1,408 2.796  0.153  2.274
K.,O 0.05 0.99 0.01 0.02 Zr 0.833 2. 04 1.06 2.236
P, 0, 0.005  0.005  0.004  0.012 Nb 0.045  0.034  0.031  0.065
Cs 0.248 2.224 0.418 0. 639
LOI 3.46 3.65 9.69 4.48 Ba 5.248  21.73  2.844  21.58
Total 99. 39 99. 68 99,55 99. 6 Hf 0.049 0.092 0.036 0.084
Ta <0.001 <C0.001 <C0.001 <C0.001
Me # 90.7 8s.8 8.6 86. 9 Pb 0.166  0.084  0.404  0.213
Th 0. 064 0.021 0.032 0.025
C 0 0 1112 0. 26 U 0.018 0.002 0.013 0.012
La 0.232 0.086 0. 057 0.177
Or 0.34 6.4 0.1 0.11 Ce 0.574  0.292  0.108  0.439
Ab 5. 67 8.98 0.93 0.46 Pr 0.088 0. 065 0.014 0.078
) ) . Nd 0.433 0. 444 0. 06 0.443
An 42. 86 32.01 16.43 13. 84 S 0 136 0. 206 0. 017 o 183
Le 0 0 0 0 Eu 0.096 0.102 0.014 0.083
Ne 1. 27 0 0 0 Gd 0.222 0. 366 0.024 0. 307
Tb 0.042 0.075 0. 004 0.058
Wo 0 0 0 0 Dy 0.297  0.534  0.028  0.414
Di(FS) 0 0 0 0 Ho 0. 064 0.117 0.006 0. 087
I 23 - 0 0 Er 0.177 0.338 0.019 0.252
Tm 0.026 0.051 0.003 0.037
Hy(MS) 0 8.9 68. 44 35.39 Yb 0.164 0.324 0.024 0.23
Hy(FS) 0 0 0.16 0.02 Lu 0.026 0.05 0. 004 0.036
. _ >REE 2.58 3.05 0.38 2. 82

OlMS)  16.73 12.03 2. 74 49.56 S)LREE/ )

OI(FS) 0 0 0.01  0.04 sureg 00 06t Z30 099
1l 0.1 0.17 0.07 0.3 (La/Yb)x  0.95 0.18 1.6 0.52
Tn 0 0. 07 0 0 (Ce/Yb)y 0.9 0.23 1.18 0.49

(La/Sm)y  1.07 0.26 2.13 0.61
Pf 0.03 0 0 0 (Gd/Yb)y 109 0.91 0. 81 1.08
Ap 0.01 0.01 0.01 0.03 SEu 1. 69 1.13 2.2 1.07
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Fig.3 Microphotos of magnesian eclogites from the western Peng Lake
(A - XPHX36 Altered magnesian eclogite: The“ triple-junction” equilibrium crystalloblastic texture occurrs between
pyroxene and garnet grains,and the boundaries of pyroxene and garnet is smooth because of grinding. The pyroxene
and garnet are direction arrange as a belt. Brown garnet is partly kmaitized ; B - XPHX43 Altered magnesian eclogite:
The“Triple-Junction” equilibrium crystalloblastic texture presents between pyroxene and garnet grains, the boundries
between pyroxene and garnet grains are smooth or as suture line because of grinding. Part garnet altered to kmaite-
chlorite; C - XPHX40 Cataclastic banded magnesian eclogite: Pyroxene and garnets each other present as a curve
boundary and as a banded rank directionally; 4D - XPHX27 Banded magnesian eclogite: Pyroxene and garnet each
other present as a banded rank directionally. Pyroxenes were carbonatized and ouralitized, and present as a pseudo-
morph filled with needle ouralites; E - XPHX40 Cataclastic banded magnesian eclogite: There is a eyelike perpendicu-
lar chlorite fibre at the boundary between garnet and pyroxene,and it is suspected as pseudomorph of a symplektite
or a kelyphitic border of chloritization. There are some prehnite veinlet on the top right; F - XPHX12 Cataclastic al-
tered magnesian eclogite : Some kmaitized-garnet remnants is brown;inner of some garnet have needle exsolutions;G —
XPHX1 Altered magnesian eclogite : A“Triple-Junction”equilibrium crystalloblastic texture presents between pyroxene
and garnet grains, the rod-like garnets exsolutions within pyroxenes are Complete extinction under crossed polorizers.
and there is a weak prehnitization;4H - XPHX2 Mylonitic altered magnesian eclogite : The“Triple-Junction”equilibri-
um crystalloblastic texture present between pyroxene and garnet. the boundries between pyroxene and garnet grains
are smooth or as suture line because of grinding. The rod-like garnet exsolutions present within pyroxenes. Part garnet

altered to chlorite, prehnite,and ouralite
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Fig. 4 Magnesian eclogite: the rod-like garnet+ orthopyroxene exsolutions within host clinopyroxenes,
and clinopyroxenes exsolutions within host garnes(XPHX2).
(A :rod-like garnet+ orthopyroxene exsolutions within host clinopyroxenes and garnet grains with equilibrium
crystalloblastic texture occurrs between pyroxene grains;B:irregulary garnets inside clinopyroxene;

C:rod-like clinopyroxene exsolutions(Cpx2)inside garnet(Grtl))

5 (XPHX12)
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Fig.5 Magnesian eclogite: clinopyroxene exsolutions(XPHX12)
A': cataclastic altered magnesian eclogite: The boundries between pyroxene and garnet grains are smooth or as
suture line because of grinding. There are some of rod-like garnet exsolutions within clinopyroxenes. Some

brown garnets have been hydrated and kmaitized; B:rod-like isotrope garnet exsolutions within clinopyroxenes
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Fig. 6 Garnet= orthopyroxene exsolutions within clinopyroxenes(XPHX2,XPHX7,XPHX12).
A:XPHX2 altered magnesian eclogite is a BSE image; B: XPHX2 altered magnesian eclogite;
C:XPHX?7 altered magnesian eclogite:rod-like garnet exsolutions within clino-pyroxenes. Some ore
minerals exsolutions within some clinopyroxenes; D:XPHX12 altered magnesian eclogite

are microscopic photos

7 (XPHX2)

Fig. 7 Magnesian eclogite: microscopic photos of clinopyroxeneis exsolutions(XPHX 2)
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Fig. 8 Magnesian eclogite: clinopyroxene lamellae within garnet( XPHX2)

A and B are BSE images;C and D are microscopic photos corresponding to A and B
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Fig. 9 Rod-like augite(Cpx4) % albite( Ab)exsolutions(Cpx4)in diopside(Cpx1)

A:XPHXI1 Altered magnesian eclogite: the triple-junction equilibrium crystalloblastic texture presents between pyroxene

and garnet grains and equilibrium crystalloblastic texture presents between same pyroxene and albite. rod-like augite and

albite exsolutions(Cpx4 ) within diopside(Cpx1) ;B:XPIlIX7 Cataclastic altered magnesian eclogite : parallel rod-like cli-

nopyroxne exsolutions within another clinopyroxene;C:XPHX7 Cataclastic altered magnesian eclogite : rod-like clinopy-

roxne exsolutions within another clinopyroxene. C is a BSE image corresponding to B
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Fig. 10 Magnesian eclogite:yiny rod-like exsolutions within garnet(XPHX2)
C:a magnifying garnet shows “triple-junction” equilibrium crystalloblastic texture between clinopyroxne.

C corresponds to Fig. SA

11 (A:XPHX1,B:XPHX2)
Fig. 11 Rod-like garnet exsolutions within clinopyroxne(XPHX1 ,XPHX2)
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Fig. 12 Magnesian eclogite : alumchromite exsolutions within clinopyroxene(XPHX4)

Cpx1(0129-9 : Opx2(0129-15)
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Fig. 13 Magnesian eclogite: orthopyroxene exsolutions within clinopyroxene.

BSE image( XPHX2)
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Table 3 Host clinopyroxene(Cpx1)compositions by EPMA and BSE in magnesian eclogites from western Peng Lake

XPHX2 XPHX2 XPHX1 XPHX12 XPHX7 XPHX4 XPHX4 XPHX4

1225 -3 0129 -9 1225-6 1225-13 1225 -15 0112 -7 0112 - 10 0112 -11

Cpxl Cpxl Cpxl Cpxl Cpxl Cpxl Cpxl Cpxl

Si0, 52. 688 52. 495 53.189 52. 839 51.312 52.013 51. 81 52.531
TiO, 0.158 0.167 0.211 0.205 0.334 0.223 0.228 0.226
AL O, 2.123 2,001 2.09 1. 958 2.733 2,475 2.215 1. 756
Cr, 0, 0.313 0.27 0.271 0.562 0. 856 0.978 0. 665 0.586
FeO 4,041 3.846 3.904 3.745 3.572 3.278 3.471 3.629
MgO 17. 426 16. 81 16. 679 16. 403 15.727 16.18 16. 464 17.028
MnO 0.073 0.1 0.08 0.084 0.161 0.089 0.067 0.156
NiO 0.074 0 0.055 0.055 0.043 0.021 0 0. 086
CoO 0 0 0.028 0.016 0.071 0.016 0.055 0
ZnO 0 0 0.033 0.033 0.111 0 0.033 0.037
CaO 22.509 23.175 23.2 23. 359 23.696 24,117 23.897 23.359
Na, O 0.255 0.359 0.271 0.285 0.371 0.355 0.283 0.246
K.O 0.004 0.012 0.003 0 0.029 0.005 0.007 0.015

P, O, 0 0 0.017 0.011 0 0.003 0.005 0.032
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Table 3 (Continued)
XPHX2 XPHX2 XPHX1 XPHX12 XPHX7 XPHX4 XPHX4 XPHX4
1225-3 0129-9 1225-6 1225-13  1225-15 0112 -7 0112-10 0112-11
Cpxl Cpxl Cpxl Cpxl Cpxl Cpxl Cpxl1 Cpxl1
Total 99. 664 99. 235 100. 031 99. 555 99.016 99. 753 99.2 99. 687
TSi 1.922 1.925 1.94 1.939 1. 897 1.903 1. 905 1.921
TAl 0.078 0.075 0. 06 0.061 0.103 0.097 0.095 0.076
TFet 0 0 0 0 0 0 0 0.003
MI1AI 0.013 0.011 0.03 0.023 0.016 0.009 0. 001 0
MI1Ti 0. 004 0. 005 0. 006 0. 006 0. 009 0. 006 0. 006 0. 006
MI1Fe*! 0. 065 0.073 0.029 0. 031 0.071 0.073 0.082 0. 067
MI1Fe*" 0 0 0.018 0.026 0.011 0.001 0 0
MI1Cr 0. 009 0.008 0.008 0.016 0.025 0.028 0.019 0.017
MI1Mg 0. 906 0. 904 0. 907 0. 897 0.867 0. 882 0. 891 0. 907
MINi 0.002 0 0.002 0.002 0. 001 0.001 0 0.003
M2Mg 0.041 0.015 0 0 0 0 0.011 0.021
M2Fe*™ 0.058 0. 045 0.071 0. 059 0.028 0.027 0.025 0. 04
M2Mn 0.002 0.003 0.002 0.003 0. 005 0.003 0.002 0. 005
M2Ca 0. 88 0.91 0. 907 0.918 0.939 0. 945 0. 941 0.915
MZ2Na 0.018 0.026 0.019 0.02 0.027 0.025 0.02 0.017
M2K 0 0.001 0 0 0.001 0 0 0.001
2 4 3.999 4 4 3.999 4 4 3.999
Wo 45. 047 46. 681 46. 852 47.505 48. 864 48.96 48. 211 46.711
En 48.525 47.113 46. 866 46. 415 45.124 45.703 46. 216 47.378
Fs 6.428 6.206 6.282 6.08 6.012 5. 337 5.573 5.911
WEF 98.125 97. 353 98.028 97.913 97.204 97. 361 97.888 98. 186
Jd 0.318 0. 352 1 0.902 0. 507 0.294 0.027 0
Ae 1.557 2.294 0.972 1. 185 2. 289 2. 345 2.085 1.814
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Table 3 (Continued)
XPHX1 XPHX1 XPHX1 XPHX2 XPHX2 XPHX2 XPHX2 XPHX2
0129-18  0129-20  0129-21 0521 -03% 0521 -05% 0521 -21% 0521 -11% 0521 -18%
Cpx1 Cpx1 Cpx1 Cpx1 Cpx1 Cpx1 Cpx1 Cpx1
SiO, 53. 874 52.6 52.479 52. 04 51.93 53.05 52.57 52.53
TiO, 0. 205 0.215 0. 202 0.92 0.74 0.41 0.62 0.51
Al O, 1.932 1. 994 1. 906 1.91 2.01 1.93 1.97 1. 99
Cr, O, 0.27 0. 349 0. 437 0.53 0.49 0.27 0.48 0. 37
FeO 3.571 3.794 3.584 3.57 4.21 4,28 3. 64 3.7
MgO 16.597 16. 841 16.176 16. 25 16. 46 17.77 16.78 16. 47
MnO 0.089 0.053 0.117 0.39 0.27 0.19 0.22 0.11
CaO 23.818 23.281 24. 244 24. 04 23.4 21. 84 23.38 23.94
Na, O 0.353 0.472 0. 365 0.32 0.46 0.26 0.31 0.35
K,O 0.016 0.035 0.025 0.03 0.03 0.01 0.03 0.02
Total 100. 725 99. 634 99. 535 100 100 100. 01 100 99. 99
TSi 1. 949 1.919 1.923 1. 903 1. 896 1. 929 1.917 1.916
TAl 0.051 0.081 0.077 0.082 0.086 0.071 0.083 0.084
TFe'™ 0 0 0 0.014 0.017 0 0 0
M1Al 0.032 0.005 0.006 0 0 0.012 0.002 0.002
MI1Ti 0.006 0.006 0.006 0.025 0.02 0.011 0.017 0.014
MI1Fe* " 0.025 0.088 0.074 0.054 0.082 0.047 0. 056 0.068
M1Fe*! 0.034 0 0.018 0.019 0 0 0 0. 009
MI1Cr 0.008 0.01 0.013 0.015 0.014 0.008 0.014 0.011
M1Mg 0.895 0. 891 0. 884 0. 886 0. 883 0.922 0.911 0.896
MIN;i 0 0 0 0 0 0 0 0
M2Mg 0 0.026 0 0 0.013 0.041 0.001 0
M2Fe?! 0.048 0.028 0.017 0.022 0.029 0.083 0.055 0.035
M2Mn 0.003 0.002 0. 004 0.012 0.008 0.006 0.007 0.003
M2Ca 0.923 0.91 0. 952 0. 942 0.916 0.851 0.914 0.936
M2Na 0.025 0.033 0.026 0.023 0.033 0.018 0.022 0.025
M2K 0.001 0.002 0.001 0.001 0.001 0 0.001 0.001
2 3.999 3.998 3.999 3.999 3.999 4 3.999 3.999
Wo 47.857 46. 827 48.839 48.326 46. 986 43.631 47.002 48.042
En 46. 401 47.132 45. 34 45, 452 45,987 49. 395 46.937 45.988
Fs 5.742 6.041 5.822 6.221 7.027 6.974 6.061 5.97
WEF 97. 465 96. 525 97. 308 97. 644 96. 597 98.11 97.73 97.433
Jd 1.412 0.192 0.186 0 0 0.38 0.079 0.069
Ae 1.123 3. 282 2.507 2.356 3.403 1.511 2.191 2. 499
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Table 4 Clinopyroxene exsolutions(Cpx2,Cpx3 and Cpx4)compositions in magnesian eclogites
from western Peng Lake
XPHX2 XPHX2 XPHX2 XPHX1 XPHX1 XPHX2
0129 -13 0129 -1 0129 -12 1225 -5 1225-9 0129 -3
Cpx2 Cpx3 Cpx3 Cpx4 Cpx4 Cpx4
Si0, 48. 416 51.975 51.549 55.227 57.303 56.078
TiO, 0. 144 0.196 0.186 0.148 0. 049 0.07
Al, O 4.57 1.952 1.976 2.488 0.434 0.919
Cr; Oy 0. 283 0.354 0.335 0.329 0.159 0.032
FeO 3.992 3. 249 3.578 5.163 2.58 3.764
MgO 18.8 16. 457 16. 608 20.721 22.517 22.315
MnO 0.174 0. 064 0.131 0.189 0.106 0. 145
NiO 0 0 0 0 0.052 0
CoO 0 0 0 0 0. 044 0
Zn0O 0 0 0 0. 037 0 0
CaO 19.511 23.434 23.205 12. 331 13.497 12. 348
Na, O 0. 315 0.493 0. 295 0.598 0.096 0.311
K,O 0.029 0.015 0 0.037 0.015 0.021
P, 0O; 0 0 0 0 0. 007 0
Total 96. 234 98. 189 97.863 97.268 96. 859 96.003
TSi 1. 807 1.923 1.917 2.04 2.113 2.084
TAl 0.193 0.077 0.083 0 0 0
TFe’! 0 0 0 0 0 0
MIAI 0. 007 0.008 0.003 0.108 0.019 0. 04
MI1Ti 0. 004 0.005 0.005 0.004 0.001 0.002
M1Fe 0 0.083 0.081 0 0 0
M1Fe*" 0 0 0 0 0 0
M1Cr 0.008 0.01 0.01 0.01 0.005 0.001
M1Mg 0.98 0.893 0.901 0.878 0.974 0.957
MINi 0 0 0 0 0.002 0
M2Mg 0. 066 0.015 0.02 0.263 0. 264 0.279
M2Fe** 0.125 0.018 0.031 0.159 0.08 0.117
M2Mn 0. 005 0.002 0.004 0.006 0.003 0. 005
M2Ca 0.78 0.929 0.924 0.488 0.533 0.492
M2Na 0.023 0.035 0.021 0.043 0. 007 0.022
M2K 0. 001 0.001 0 0.002 0.001 0.001
2 3.999 3.999 4 3.998 3.999 3.999
Wo 39. 881 47.904 47.155 27.196 28.764 26. 584
En 53.468 46. 809 46.959 63. 587 66. 766 66. 844
Fs 6. 65 5. 288 5. 886 9.217 4,47 6.572
WEF 97.723 96. 33 97.787 95. 442 99. 266 97. 634
Jd 2.277 0.342 0. 086 4.558 0.734 2.366
Ae 0 3.328 2.127 0 0 0
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Table 5 Orthopyroxene(Opx1 and Opx2)compositions by EPMA in magnesian eclogites from Western Peng Lake

XPHX2 XPHX2 XPHX2 XPHX2 XPHX2 XPHX2 XPHX2 XPHX2 XPHXI12
0129-11 0129-16 0129-4 0129-5 0129-6 0129-7 0129-14 0129-15 1225-11
Opx1 Opx1 Opx2 Opx2 Opx2 Opx2 Opx2 Opx2 Opx2
SiO, 55.417 55.151 55. 04 55.158 54. 816 55.213 55.071 55.053 54. 494
TiO, 0. 057 0.111 0.035 0.129 0. 151 0.07 0. 044 0.074 0.118
Al O 1.709 1.562 1. 865 1. 695 1.726 1. 869 1.521 1. 566 2.082
Cr,; Oy 0.176 0.14 0.243 0.194 0.171 0.225 0.261 0.171 0.375
FeO 10. 069 9.46 9.871 9.698 9.722 9.432 9.616 9.791 10. 904
MgO 31.987 32.103 31.528 31.532 31. 341 31.131 31.634 31.679 30. 847
MnO 0.158 0.151 0.207 0.109 0. 106 0.113 0.12 0. 144 0. 188
CaO 0.615 0.576 0.556 0. 596 0.62 0.939 0.762 0. 624 0.675
Na, O 0.043 0 0.036 0.033 0.076 0.042 0.028 0.026 0.02
K,O 0.016 0 0. 009 0 0.015 0.03 0.002 0.013 0.018
Total 100. 247 99. 254 99. 39 99. 144 98. 744 99. 064 99. 059 99. 141 99. 751
TSi 1.934 1.94 1.939 1.947 1.943 1.952 1. 945 1.943 1.923
TAI 0. 066 0. 06 0.061 0.053 0. 057 0.048 0. 055 0. 057 0.077
TFe*" 0 0 0 0 0 0 0 0 0
MI1Al 0. 004 0. 005 0.016 0.018 0.015 0.029 0.008 0.008 0. 009
MI1Ti 0. 001 0.003 0.001 0.003 0. 004 0.002 0.001 0.002 0.003
MI1Fet 0. 057 0. 045 0.039 0.025 0.036 0.013 0. 04 0.043 0. 054
MI1Fe*! 0 0 0 0 0 0 0 0 0
MI1Cr 0. 005 0. 004 0. 007 0. 005 0. 005 0. 006 0. 007 0. 005 0.01
M1Mg 0.932 0.943 0.937 0.948 0.941 0.95 0. 944 0.942 0.924
MINi 0 0 0 0 0 0 0 0 0
M2Mg 0.732 0.74 0.719 0.711 0.715 0.691 0.721 0.724 0.699
M2Fe*! 0.237 0.233 0. 251 0.261 0.253 0. 266 0.244 0. 246 0.268
M2Mn 0. 005 0. 004 0. 006 0.003 0.003 0.003 0. 004 0. 004 0. 006
M2Ca 0.023 0.022 0.021 0.023 0.024 0.036 0.029 0.024 0.026
M2Na 0.003 0 0.002 0.002 0. 005 0.003 0.002 0.002 0.001
M2K 0. 001 0 0 0 0.001 0.001 0 0.001 0.001
2 3.999 4 4 4 3.999 3.999 4 3.999 3.999
Wo 1. 158 1.092 1. 063 1. 143 1.195 1. 816 1. 455 1. 19 1.292
En 83. 807 84.683 83. 89 84.169 84.023 83.773 84.034 84.025 82.136
Fs 15. 035 14. 225 15. 047 14. 688 14.783 14. 411 14.511 14.785 16.572
WEF 99.699 100 99.746 99. 768 99. 463 99. 705 99. 803 99. 817 99. 858
Jd 0.021 0 0.073 0.095 0. 157 0. 205 0.033 0.028 0.021
Ae 0. 28 0 0.18 0.137 0. 38 0.09 0. 164 0. 155 0.122
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Table 6 Garnet(chloritization) compositions by EPMA in magnesian eclogites from western Peng Lake

XPHX1 XPHX1 XPHX2 XPHX2 XPHX2 XPHX2 XPHX2 XPHX7 XPHXI12 XPHXI12
1225-8 0112-5 1225-1 1225-2 0112-3 0112-4 0129-2 1225-14 1225-10 1225-12
Grt2 Grt2 Grt2 Grt2 Grt2 Grt2 Grt3 Grt2 Grt2 Grt2
SiO, 30.58 31.62 32.56 32.32 30.93 31.92 31.547 32.96 31.31 30.4
TiO, 0.02 0 0 0.03 0.03 0 0.035 0.03 0 0. 04
AlLO;  18.56 17.37 16. 83 17. 66 15. 63 17. 64 15. 666 17.56 17. 27 16.18
Cr; Oy 0.25 0.29 0.28 0.27 0.3 0.18 0.228 0.52 0.51 0.42
FeO 7.21 7.4 7.67 7.54 8.62 7.81 8.418 6. 36 8.45 9.48
MgO  25.51 27.26 26. 81 27.03 26. 54 26.71 26. 585 27.32 27.25 26.92
MnO 0.12 0.09 0.17 0.09 0.13 0.1 0.042 0. 06 0.14 0.1
NiO 0.07 0.01 0.11 0 0.03 0.11 0 0.1 0.06 0.07
CoO 0.02 0. 05 0 0 0 0.11 0 0. 04 0 0.03
ZnO 0. 04 0 0 0.05 0 0. 06 0 0 0 0. 06
CaO 0. 34 0.39 0. 26 0.33 0.25 0.14 0.182 0. 44 0. 24 0.32
Na, O 0.11 0.08 0. 04 0.08 0.16 0. 27 0.181 0.08 0.05 0.06
K,O 0.1 0.03 0.05 0.08 0.1 0.31 0.176 0.07 0. 04 0. 04
P, O; 0 0 0 0.01 0 0 0 0.02 0 0
Total 82.93 84.58 84.77 85.49 82.71 85. 36 83.06 85.54 85.31 84.13
7 (Grtl) ( ) (/ 4.5%H,0 )

Table 7 Compositions of tiny rod-like exsolutions(kmaite )within garnet(Grt 1)by EPMA and BSE in magnesian

eclogites from western Peng Lake (normalization after deducting 4. 5% H,0)

XPHX2 XPHX2 XPHX2 XPHX?2 XPHX2 XPHX2
0521 =06 * 0521 -07 % 0521 - 08 % 0521 =09 * 0521 - 10 % 0521 =30 %
SiO, 28.84/30.2 34.9/36.54 31.28/32.75 31.16/32.63  26.68/27.94  33.87/35.47
Ti0O, 0.18/0.19 0.22 0.14 0.11 0.22 0.3
Al, Oy 17.58/18. 41 19.57/20. 49 19.08/19.98 18.52/18. 39 14.83/15.53 18.74/19. 62
Cr, O 0.33 0.42 0.27 0.28 0.23 0. 45
FeO 3.69/3.86 6.34/6. 64 4.35/4.55 4.17/4.37 3.23/3.38 5.11/5.35
MgO 47.25/49.48 36/37.70 42.62/44.63  43.58/45.63 51.9/54.45 28.17/29.50
MnO 0.16 0. 35 0.21 0.14 0.18 0.34
CaO 0.45/0.47 0.51/0.53 0.36/0.38 0.39/0.41 0.67/0.79 3.2/3.35
Na, O 1.13/1.18 1.25/1.31 1.32/1.38 1.39/1. 46 1.62/1.70 7.33/7.68
K,O 0.39/0.41 0.44/0. 46 0.37/0.38 0.27/0.28 0.44/0.46 2.47/2.59
Total 100/95. 50 100/95. 50 100/95. 50 100.01/95. 50 100/95. 50 99.98/95. 50
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Table 8 Garnet data by normalization after deducting H, O

XPHX2 XPHX2 XPHX2 XPHX?2 XPHX1 XPHX1 XPHX2 XPHX2

0521 =20% 0521 =24 0521 -31% 0521 -36%* 1225-8 0112 -5 1225 -1 1225 -2

Grtl Grtl Grtl Grtl Grt2 Grt2 Grt2 Grt2
Si0, 39.03 37.85 37.83 37.92 36. 87 37.38 38.41 37.80
TiO, 0.01 0.02 0.02 0.02 0.03 0 0 0.03
Al O, 18.72 19.9 18.63 18.8 22.38 20.53 19. 85 20. 66
Cr, O 0.11 0.15 0.18 0.32 0. 31 0. 34 0. 33 0. 31
FeO 9.59 9.27 10. 67 11.02 8.70 8.75 9.04 8.82
MgO 32.17 32.28 32.16 31.52 30.76 32.22 31.62 31.62
MnO 0.02 0.03 0.02 0.07 0.14 0.11 0. 20 0.11
NiO 0 0 0 0 0.08 0.01 0.13 0
CoO 0 0 0 0 0.03 0. 06 0 0
ZnO 0 0 0 0 0. 05 0 0 0. 06
CaO 0.19 0.18 0.19 0.14 0.42 0.47 0. 31 0. 38
Na, O 0.07 0.17 0.12 0.08 0.13 0.10 0. 05 0.10
K,O 0.08 0.16 0.16 0.11 0.12 0.03 0. 06 0.09
P,0; 0 0 0 0 0 0 0 0.01
Total 99. 99 100. 01 99. 98 100 100 100 100 100
FeO Calc 9.111 8. 807 10. 137 10. 469 8.26 8.32 8.59 8. 38
Fe, O; Calc 0.533 0.515 0.593 0.612 0.48 0.49 0. 50 0.49
TSi 2.657 2.57 2.581 2.595 2.51 2.54 2.62 2.57
TAl 0. 343 0.43 0.419 0. 405 0.49 0. 47 0.38 0.43
SUM T 3 3 3 3 3 3 3 3
Al VI 1.158 1.161 1.078 1. 11 1.31 1.18 1.21 1.23
Fe’™ 0.027 0.026 0.03 0. 031 0.03 0.03 0.03 0.03
Ti 0. 001 0. 001 0. 001 0. 001 0. 00 0 0 0. 00
Cr 0.006 0.008 0.01 0.017 0.02 0.02 0.02 0.02
SUM A 1.192 1.196 1.119 1.16 1.35 1.22 1. 26 1.27
Fe*™ 0.519 0.5 0.578 0.599 0. 47 0.47 0.49 0.48
Mg 3.265 3. 267 3.271 3.216 3.12 3. 26 3.21 3.21
Mn 0.001 0.002 0.001 0. 004 0.01 0.01 0.01 0.01
Ca 0.014 0.013 0.014 0.01 0.03 0.03 0.02 0.03
Na 0. 009 0.022 0.016 0.011 0.02 0.01 0.01 0.01
SUM B 3. 808 3. 804 3.881 3.84 3.65 3.78 3.74 3.73
SUM CAT 8 8 8 8 8 8 8 8
O 12 12 12 12 12 12 12 12
And 0.22 0.042 0.614 0. 449 0.222 0. 255 0.932 0.101
Prp 99. 389 99. 455 99. 386 99. 551 98. 794 98. 646 99. 068 98. 898

Uv 0.392 0.503 0 0 0.984 1. 099 0 1. 002
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Table 8 (Continued)
XPHX2 XPHX2 XPHX7 XPHX12 XPHX12 XPHX2 XPHX2
0112-3 0112 -4 1225 -14 1225 -10 1225 -12 0129 -2 0521 - 17*
Grt2 Grt2 Grt2 Grt2 Grt2 Grt3 Grt3
SiO, 37.40 37.40 38.53 36. 70 36. 14 37.98 38.54
TiO, 0. 04 0.01 0.03 0 0. 05 0. 04 0.01
Al, Oy 18. 89 20. 66 20.52 20. 24 19. 24 18. 86 18.95
Cr; O 0.37 0.22 0.61 0. 60 0.50 0. 27 0.16
FeO 10. 42 9.15 7.43 9.90 11.27 10. 13 9.72
MgO 32.08 31.29 31.94 31.94 32.00 32.01 32.25
MnO 0.16 0.11 0.07 0.17 0.12 0.05 0.01
NiO 0.03 0.13 0.11 0.07 0.08 0 0
CoO 0 0.13 0.05 0 0.03 0 0
Zn0O 0 0.07 0 0 0.07 0 0
CaO 0. 31 0.17 0.52 0.28 0. 38 0.22 0.19
Na, O 0.19 0.31 0.09 0. 06 0.07 0.22 0.1
K,O 0.12 0. 36 0.08 0. 04 0. 05 0.21 0. 08
P,O; 0 0.00 0.02 0 0 0 0
Total 100 100 100 100 100 100 100. 01
FeO Calc 9.90 8.69 7.06 9.41 10. 71 8. 00 9.234
Fe, O, Calc 0.58 0.51 0.41 0.55 0.63 0.47 0. 54
TSi 2.55 2.56 2.62 2.50 2.47 2.59 2.622
TAI 0. 45 0.45 0. 38 0. 50 0.53 0.41 0.378
SUM T 3 3 3 3 3 3 3
Al VI 1. 07 1.22 1. 26 1.12 1.02 1. 10 1.14
Fel ™ 0.03 0.03 0.02 0.03 0.03 0.03 0.028
Ti 0. 00 0 0. 00 0 0. 00 0. 00 0.001
Cr 0.02 0.01 0.03 0.03 0.03 0.02 0. 009
SUM A 1.12 1. 26 1. 31 1.18 1. 08 1. 15 1.177
Fe*™ 0.57 0. 50 0. 40 0.54 0.61 0.55 0.525
Mg 3.26 3.19 3.23 3.24 3.26 3.25 3.271
Mn 0.01 0.01 0. 00 0.01 0.01 0. 00 0.001
Ca 0.02 0.01 0. 04 0.02 0.03 0.02 0.014
Na 0.03 0. 04 0.01 0.01 0.01 0.03 0.013
SUM B 3. 88 3.74 3.69 3.82 3.92 3.85 3.823
SUM CAT 8 8 8 8 8 8 8
O 12 12 12 12 12 12 12
And 0.975 0.49 1. 267 0.816 1. 189 0.702 0. 041
Prp 99.025 99. 51 98. 733 99. 184 98. 811 99. 298 99. 396
Uv 0 0 0 0 0 0 0.563
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Table 9 Alumochromite and albite compositions by EPMA in magnesian eclogites from western Peng Lake

XPHX4 XPHX4 XPHX4 XPHX1 XPHX1
0112-13 0112 -6 0112 -9 1225 -4 0112 -1
Al-Chr Al - Chr Al - Chr Ab Ab
SiO, 0 0. 409 0.119 65. 31 63.273
TiO, 0. 444 0. 255 0.278 0. 009 0. 002
Al O, 20. 543 24. 199 19.788 20. 915 22. 496
Cr, O, 38. 754 35. 088 36. 895 0.023 0
FeO 30. 692 26. 394 34,421 0.115 0.263
MgO 7.914 9.219 4.682 0. 325 0.821
MnO 0. 386 0.387 0.521 0.073 0.011
NiO 0.05 0.091 0.12 0. 009 0
CoO 0.027 0.015 0 0. 004 0
ZnO 0.214 0.285 0.163 0 0
CaO 0.11 0.619 0. 408 1.085 1. 44
Na, O 0.022 0.018 0.053 10. 875 10. 214
K,O 0 0 0. 007 0.471 0. 802
P, 0; 0 0.025 0 0.012 0.002
Total 99.156 97. 004 97. 455 99. 226 99. 324
O/(OH) 4 4 4 32 32
Si'* 0 0.013 0. 004 11.59 11. 265
Tit 0.011 0. 006 0. 007 0.001 0
AP 0. 800 0. 930 0. 802 4.371 4,717
Cr*t 1.012 0. 904 1.003 0 0
Fe't 0 0 0 0 0
Fe?! 0.847 0.719 0. 989 0.017 0.039
Mg’ 0. 390 0.448 0. 240 0. 086 0.218
Mn*" 0.011 0.011 0.015 0.011 0.002
Ni** 0.001 0.002 0.003 0 0
Co?' 0.001 0. 000 0 0 0
Zn** 0. 005 0.007 0. 004 0 0
Ca®* 0. 004 0.022 0.015 0.206 0.275
Na! 0.001 0.001 0. 004 3.742 3.526
K'* 0 0 0. 000 0.107 0.182
2 3.083 3. 064 3.088 20.131 20. 224
Ab 92.3 88.5
An 5.1 6.9
Or 2.6 4.6
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Fig. 14 Classification of clinopyroxenes and orthopyroxenes(after[ 14])

(Di: Diopside ; Hedenberite ; Augite ; Pigeonite ; Clinoenstatite ; Clinoferrosillite ; Enstatite ; Ferrosillite ; Cpx1-host cli-
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Cpx2 - Grtl “0129 -13/0521 -20” -3 N
1262 °C ~1265 C, 2 GPa 3(Grt3)
1213 C~1216 C m-1 (Cpx3) s
, , s
( 96. . Cpx3 - Grt3 ~2 GPa
23%%) -2 ~3 502 ‘C~667 C.
GPa 863 C~1033 C=.
10 - (‘c)
Table 10 calculaed“Clinopyroxene-Garnet” temperature( C ) pressure(GPa)
Sample XPHX2 XPHX2 XPHX2 XPHX2 XPHX2 XPHX7 XPHX12 XPHX2 XPHX2
0521 -21/ 0129-9/ 0521 -05/ 0129-13/ 1225-3/ 1225-15/ 1225-13/ 0129-1/ 0129-12/
Cpx - Grt 0521 -24 0521-31 0521-36 0521-20 1225-1 1225-14 1225-12 0129-2 0521-17
Cpxl - Cpxl - Cpxl - Cpx2 - Cpxl - Cpxl - Cpx1 - Cpx3 - Cpx3 —
Grtl Grtl Grtl Grtl Grt2 Grt2 Grt2 Grt3 Grt3
P=4 GPa
(a) 1129. 45 817.51 677. 33 1314.93 963. 86 925.23 1074. 89 586.52 729. 85
(b 1112. 96 787.49 644. 55 1311. 55 938.98 898. 96 1055.4 553.12 679. 89
P=3 GPa
(a) 1085. 62 783.43 647.61 1265. 31 925.29 888.01 1032.9 559. 67 698. 51
(b) 1069. 65 754. 36 615. 86 1262. 05 901. 2 862.59 1014. 05 527.32 667.56
P=2 GPa
(a) 1041. 78 749. 35 617. 88 1215. 69 886.72 850. 79 990. 92 532.82 667.17
(b) 1026. 35 721.23 587.16 1212.55 863.42 826. 22 972.69 501.53 637.23
(a)Ellis and Green,1979, [26];(b)Powell, 1985, [27]
11 - (c)
Table 11 calculated“Clinopyroxene-Orthopyroxene” temperature( C ) pressure(GPa)
Sample XPHX2 XPHX2 XPHX2 XPHX2 XPHX2 XPHX12
0521 -21/ 0521 -05/ 0521 - 05/ 0129-9/ 0129-9/ 1225-13/
Cpx - Opx 0129 - 16 0129 - 14 0129 - 15 0129 -4 0129 -6 1225 -11
Cpx1 - Opx1 Cpx1 - Opx2 Cpx1 - Opx2 Cpx1 - Opx2 Cpx1 - Opx2 Cpx1 - Opx2
P=40 GPa
(a) 1094. 12 920. 15 919. 21 977. 49 976. 86 956. 83
(b 1076. 67 779. 64 779.4 880. 91 881.42 862. 46
(c) 1062. 82 789. 42 787.61 848. 17 848. 49 842. 32
P=30 GPa
(a) 1094. 12 920. 15 919. 21 977.49 976. 86 956. 83
(b 1076. 67 779. 64 779.4 880.91 881.42 862. 46
(c) 1044. 2 777.06 775.27 834. 3 834.62 826. 4
P=2 GPa
(a) 1094. 12 920. 15 919. 21 977. 49 976. 86 956. 83
(b 1076. 67 779. 64 779.4 880. 91 881.42 862. 46
(¢) 1025. 59 764.7 762.94 820. 43 820. 74 810. 47
:(a)[28];(b)[29];5(c)[30]
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[31]
(Opx1) (Opx2) 32 Ringwood
Grtl Grt2, m-1 M- ,
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4GPa Cpx1 - s s 2 GPa
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Cpxl - Grtl 1113 ‘C~1129 C (~4 GPa). “ izl
-2 Cpxl - Grt2 863 C~1033 C ¢ 3), Cpxl1(
(~3GPa) .Cpxl = Opx2 3 GPa 1225-6)C 9A.C) dd
775 °C ~977 °C, M-2 Cpxl- 1%, 0129 - 18 Jd =
Grt2 863 ‘C~1033 ‘C(~3 GPa) . 1.412%,
M-3 502 °C~667 C(~2 GPa). Jd ,
15 : (5) ,
(D
30 km
1 GPa , s
0.5~1.5 GPa( . 96 % ~97.3%.
(2) . . 5
1400 C -
5 GPa ( . 1984 3] Ll
. “ +
+ ” ,
(3)
“ + + 7 /
’ N [35].
( . (
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