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Fig.1 Geological sketch map of Northeastern Hunan area
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Talbe 1~ Microbrobe analytic results of minerals %
1025 -1 1025 -2
st—b Bi-b Bi-c¢ Gt-b  Chl Gt-c¢ Gt-b Hb-c¢ Hb-b
Si0,  27.577 36.69 36.02 37.40 37.355 25.59 39.080 38.566 44.117 43.151
TiO, 0.539 1.646 1.737 0.058 0.056 0.056 0.380 0.000 0.282 0.070
ALO;  55.53 20.089 20.29 22.189 20.801 21.42 21.602 22.229 14.958 15.014
FeO 15.15 21.132 20.64 37.284 38.701 28.81 28.258 29.794 18.604 18.219
MnO 0.098 0.024 0.000 0.26 0.148 0.099 1.913  1.843 0.040 0.208
MgO 1.126 9.419 8.469 2.181 2.567 9.438 1.596 1.689 7.993 §8.828
CaO  0.005 0.000 0.000 0.557 0.713 0.029 6.521 5.920 9.441 8.862
Na,0O  0.000 0.512 0.439 0.144 0.000 0.000 0.085 0.000 0.363 1.185
K, 0 0.000 6.304 10.19 0.000 0.000 0.002 0.000 0.000 0.019 0.141
Total 100.025 95.816 97.779 100.073 100.341 85.465 99.435 100.04 95.787 95.798
O.N. 7 11 11 12 12 14 12 12 23 23
Si 1.145 2.734¢ 2.689 3.002 3.016 2.811 3.093 3.049 6.630 6.509
Ti 0.017 0.092 0.098 0.004 0.003 0.005 0.023 0.000 0.032 0.031
Al 2.718 1.764 1.785 2.099 1.979 2.776 2.015 2.071 2.644 2.669
Fel* 0.000 0.000 0.000 0.000 1.508 1.764
Fet*  0.526 1.317 1.289 2.503 2.613 2.647 1.87 1.970 0.754 0.446
Mn 0.003 0.002 0.000 0.018 0.01 0.009 0.128 0.123 0.005 0.027
Mg 0.07 1.046 0.943 0.261 0.309 1.546 0.188 0.199 1.791 1.985
Ca 0.000 0.000 0.000 0.048 0.062 0.003 0.553 0.502 1.520 1.432
Na 0.000 0.074 0.064 0.022 0.000 0.000 0.013 0.000 0.106 0.323
K 0.000 0.599 0.97 0.000 0.000 0.000 0.000 0.000 0.004 0.027
Total 4.479 7.628 7.838 7.956 7.992 9.979 7.883  7.915 14.994 15.213
Total0 2.806 2.457 2.452 2.488 2.474 2.121 2.523  2.526 2.547 2.538
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1 Continue Tablel .

1016 - 1 1025 -3

Bi-b Sil Chi Gt-c Gt-b Ep Hb-c¢ Gt-c¢ Gt-b Pl
Si0,  28.781 36.947 24.46 37.328 36.269 43.299 42.755 36.685 36.617 45.854
TiO, 2.162 0.145 0.2 0.131 0.072 0.028 0.487 0.165 0.070 0.000
ALO; 21.291 60.199 23.48 21.479 21.538 33.886 13.565 21.079 20.773 34.931
FeO 20.119 1.108 27.19 37.302 37.636 0.094 21.079 22.012 23.189 0.000
MnO 0.027 0.016 0.039 0.763 0.935 0.043 0.1196 11.220 10.464 0.000
MgO 9.361 0.378 13.5 2.584 1.176 0.000 7.201 0.713 0.768 0.000
CaO 0.036 0.013 0.035 0.784 1.176 16.179 10.117 7.050 7.584 16.382
Na,0  0.305 0.000 0.000 0.000 0.180 0.966 1.34 0.063 0.097 1.185
K,O  10.448 1.349  0.000 0.000 0.000 0.000 0.338 0.000 0.000 0.019
Total  92.53 100.16 88.894 100.37 99.905 94.495 97.078 98.987 99.561 98.371

O.N. 11 5 14 12 12 12.5 23 12 12 8
Si 2.324  1.01 2.562 2.999 2.95 3.082 6.508 2.985 2.975 131
Ti 0.131 0.003 0.016 0.008 0.004 0.002 0.056 0.010 0.004 0.000
Al 2.026 1.939 2.898 2.034 2.064 3.027 2.433 2.022 1.989 1.913

\S]

Fel* 0.000 0.098 0.005 1.170  0.000 0.000
Fe?* 1.358 0.025 2.382 2.506 2.453 1.445 1.498 1.576 0.000
Mn  0.002 0.000 0.003 0.052 0.064 0.003 0.025 0.773 0.72  0.000
Mg 1.127 0.015 2.109 0.309 0.254 0.000 1.643 0.086 0.093 0.000
Ca 0.003 0.000 0.004 0.067 0.102 1.314 1.65 0.615 0.66 0.816
Na 0.048 0.000 0.000 0.000 0.028 0.142 0.395 0.010 0.015 0.107
K 1.076  0.047 0.000 0.000 0.000 0.000 0.066 0.000 0.000 0.001
Total 8.094 3.041 9.974 7.976 8.019 7.773  15.382 7.999 8.033 4.967
Total 0 2.268 3.044 2.224 2.486 2.456 2.745 2.515 2.454 2.458 2.866
Cameca SX51 -c. -b.
1025-1 1025 -2 1025-3
1016 - 1
2 "

Table 2 The data of geothermometers and geobarometers for the meta — mafic

rocks in main stages

T C P kbar
10.31 rim Al in Hb Hammartron
9.38 Core & Zen 1986
450 Core 11.20 rim Al in Hb  Hollister
404 rim 10.15 Core etal 1987
8.51 rim Al in Hb  Johnson &
Hb - Gt 7.14 Core Rutherford 1988
Graham &
Powell 1984 8.23 rim Al in Hb  Hammartron
8.37 Core & Zen 1986
520 8.86 rim Al in Hb Hollister
9.02 Core etal 1987
6.76 rim Al in Hb Johnson &
6.87 Core Rutherford 1988
* Hb - Gt 11 Hb Al 12 13 14
Ky Sil And St Bi

Gt b Pl Ep Chl
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3 Sm - Nd
Table 3 Analytical results of Sm — Nd isotopic ages in the Lianyunshan complex
Sm ppm Nd ppm ¥Sm/"Nd “*Nd/"¥Nd =26 TDM Ma
2-3 5.5257 26.3968 0.1266 0.512014 1981.4
[ 2-5 5.0010 23.1827 0.1304 0.512063 1982.4
2-6 5.3548 28.0737 0.1153 0.511868 1979.3
| 1."Nd/" Nd
) 2-7 5.5326 26.8652 0.1245 0.511987 1980.7 46 N4/ Nd = 0. 72190
2-9 5.0438 24.6959 0.1235 0.511974 1980.6
1-1 8.3542 42.0886 0.1200 0.511949 1947.4 2. TDM=1/AIn
3 1
1-2 7.364 36.7877 0.1204 0.51954  147.6 - NN 2051315
1-3 10.6215 54.0514 0.1188 0.511934 1946.8 Sm/Nd - 0. 2137+
1 x=6.54x10""/a s
1025 1-4 10.6547 56.0837  0.1148 0.511884 1944.9
I 1-5 10.1670 51.5684 0.1192 0.511939 1947.0 3.
I 1.6 11.0300 56.7032 0.1176 0.511919 1946 .2
1-7 16.2767 71.5750  0.1375 0.511648 1957.9
1-8 16.4534 92.8763 0.1072 0.511850 1942.7
1-9 11.3546 56.3701 0.1218 0.511520 1947.1
Nd ‘
20% (GPe)
3 3
1.5
10
1.0
P-T R
DT I“
M,
00 Lol
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Fig.2 The P—T path of metamorphisim
M, of the Lianyunshan complex
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Regional metamorphism of the Lianyunshan complex
in the eastern Xuefeng mountain belt and its significance
on crust — mantle interaction

PENG He — qiu' > TANG Xiao — shan®> GUO Le — qun?
1 China University of Geosciences Wuhan 430074 China
2 Hunan Institute of Geological Survey Xiangtan 411100 China

Abstract

Primary research on distribution petrography and metamorphism of the new discovered Lianyun-
shan complex indicates a complicate metamorphic history of five stages. They are burial metamorphism
due to the Liiliang movement and the subsequent high pressure greenschist facies and low amphibolite
facies metamorphism at a depth around 33km. The Lianyunshan complex suffered high amphibolite fa-
cies metamorphism locally during the Jinning and Yanshan periods. Final retrograde stage started when
the NE Hunan basin — mountain system developed. The clockwise P — T — t path of the Lianyunshan
complex revesals the crust — mantle interaction process and the geothermal evolution history.

Key words Paleoproterozoic Lianyunshan complex P — T — t path



