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Table 1 Major element analyses and relevant parameters for the metamorphic rocks
(wB%)
Sio, TiO, AL O, Fe20, MnO MgO Ca0 Na, O K,0 P,0;
S1 59.32 0.88 16.35 6.84 0.07 1.71 2.59 2.02 4.42 0.16
S2 72.84 0.13 14.02 0.75 0.02 0.59 0.70 4.12 4.80 0.09
S16 70.44 0.48 13.47 3.33 0.06 0.98 1.28 2.24 4.46 0.11
S69 70.43 0.36 14.12 2.77 0.07 0.85 2.19 3.21 4.32 0.05
S75 79.43 0.08 12.21 1.25 0.03 0.36 0.10 0.10 2.46 0.01
588 65.62 0.54 16.80 3.13 0.07 1.52 2.48 4.84 2.16 0.10
69.68 0.41 14.50 3.01 0.05 1.00 1.56 2.76 3.77 0.09
Na,0 + K,0 | K,0 /Na,0 MgO / Ca0 Fe,0,/MgO o DI AR
S1 6.44 2.19 0.66 4 2.33 69.2 1.54
S2 8.92 1.17 0.84 1.27 2.64 93.43 3.54
S16 6.7 1.99 0.77 3.4 1.61 84.19 1.87
S69 7.53 1.35 0.39 3.26 2.05 83.28 2.3
S75 2.56 24.6 3.60 3.47 0.18 87.33 1.53
S88 7 0.45 0.61 2.06 2.11 77.53 2.14
6.53 5.29 0.64 2.91 1.82 82.49 2.15
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Table 2 REE analyses (10-6) and relevant parameters for the volcanic rocks
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm
S1 73.60 140.00 16.80 62.10 11.20 1.78 9.83 1.57 8.46 1.61 4.70 0.68
S2 36.30 69.00 7.53 27.10 5.51 0.91 4.30 0.64 2.89 0.45 1.15 0.17
S16 35.30 72.20 8.43 32.00 6.55 1.11 6.26 1.22 7.44 1.49 4.62 0.72
S69 30.40 59.20 7.04 26.10 4.79 1.26 3.80 0.57 2.59 0.44 1.06 0.13
S75 51.90 111.00 14.00 55.70 13.00 0.79 12.70 2.54 15.90 3.14 9.44 1.42
S88 17.80 37.30 4.36 17.10 3.49 1.05 3.16 0.55 3.16 0.58 1.71 0.28
Yb Lu Y SREE LREE HREE LREE/HREE LaN/YbN SEu 5Ce
S1 4.34 0. 66 44.30 337.33 305.48 31.85 9.59 10.07 0.56 0.81
S2 0.96 0.14 13.40 157.05 146. 35 10.70 13.68 22.45 0.60 0.83
S16 4.49 0.71 42.90 182.54 155.59 26.95 5.77 4.67 0.57 0.85
S69 0.87 0.13 10.90 138.38 128.79 9.59 13.43 20.75 0.95 0.82
S75 9.16 1.35 87.70 302.04 246.39 55.65 4.43 3.36 0.20 0.85
S88 1.66 0.24 17.10 92.44 81.10 11.34 7.15 6.37 1.04 0.86
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Geochemistry and protolith restoration of the metamorphic rocks from the
Sansegou Pb—Zn mining district in Dulan Qinghai

LIU Shan WU Xiang-bin OUYANG Haisong
( School of Geosciences and Environmental Engineering Central South University ~Changsha 410083  Hunan
China)

Abstract: The examination of petrology and geochemistry of the metamorphic rocks from the Sansegou Pb-Zn
mining district in Dulan Qinghai has mirrored that the protolith of the Jinshuikou Group mesometamorphic to
hypometamorphic rock series are assembled by a succession of volcanic-dominated volcanicsedimentary associations
containing volcanic rocks volcanic rocks intercalated with sedimentary rocks and sedimentary rocks. The volcanic
rocks consist of crystal tuff lithic tuff breccia tuff and tuffaceous sandstone indicating the calc-alkaline rock
series. The sedimentary rocks are made up of marl. The tectonic setting of the volcanic rocks should belong to the
active continental margin and eruption depths range between 120 and 250 km with an average of 180 km. The
metamorphic rocks are characterized by SiO, contents ranging from 59.32 to 79.43% Al,O; contents from 12. 21
t0 16.8% o values from 0. 18 to 2. 64 AR values from 1.53 to 3.54 TiO, contents from 0. 08 t0o 0. 88% >REE
( not including Y) from 92.44 10 337.33 LREE from 81. 10 to 305.48 and HREE from 9. 59 to 55.65. The
LREE and HREE are highly differentiated and the HREE are heavily depleted. The REE distribution patterns
display rightHeaning curves. 3Eu values vary between 0.2 and 1.04 whereas 8Ce values vary between 0. 81 and
0. 86.

Key words: metamorphic rock; protolith restoration; tectonic setting; Dulan in Qinghai



