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Zircon U-Pb geochronology of high-pressure granulite and its tectonic
implications in the Dulan area, North Qaidam Mountains, western China

YU Sheng-yao, ZHANG Jian-xin, LI Jin-ping and MENG Fan-cong
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: High-pressure granulite occurs as lenses in muscovite schist, granitic gneiss and amphibolite of Dulan
area at the eastern end of North Qaidam HP-UHP metamorphism terrane, Northwest China. The high-pressure
granulite could mainly be divided into two types: mafic granulite and acid-intermediate granulite. The dominant
mafic granulite is composed of garnet, clinopyroxene, plagioclase and quartz, whereas the peak assemblage of in-
termediate-acid granulite is composed of garnet, plagioclase, K-feldspar, clinopyroxene, kyanite and quartz.
Based on microstructure and reaction textures, the authors have recognized three main metamorphic stages from
the high-pressure granulite: D the estimated p-¢ conditions for the metamprphic peak stage of high-pressure
granulite facies (M;) were 1.4~1.85 GPa and 800~925C ; @ retrogression began at the high amphibolite fa-
cies stage (M,) with p-t conditions of 0.8~1.05 GPa and 580 ~695C ; @ subsequent retrogression occurred at
the green-schist/high-amphibolite facies stage (M;). Combined with cathodoluminescence patterns and mineral
inclusions(garnet, clinopyroxene and plagioclase inclusions in zircon), U-Pb dating of zircons revealed that the

peak metamorphism age of the high-pressure granulite-facies is 466.9 £ 6.5 Ma. Petrological and chronological
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studies suggest that the granulite and adjacent eclogite were formed in different thermal environments of the

same subduction zone, i.e., the ecolgite was formed in the subduction zone while the high-pressure granulite

was formed at the root of the thickened crust above the seduction zone. The high-pressure granulite experienced

its unique metamorphic history, and was not associated with the action of thermal relaxation after the eclogite-

facies metamorphism recorded in adjacent eclogites.

Key words: Dulan; high-pressure granulite; U-Pb age of zircons
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Fig. 1 Geological map of Dulan area on the northern margin of Qaidam Basin (after Yu Shengyao et al. » 2009)
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Fig.2 Representative microphotographs of mafic granulite
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JAERCERIE): AR TFARBRENERA. B8 R8RT &5 H 0T WA ST
a—equilibrium assemblages containing gamet, clinopyroxene plagioclase and quartz Ccrossed polarized light): b—typical peak assemblage: garnet +
clinopyroxene + plagioclase + quartz (plainlight): ¢c—former coarse-grained garnet surrounded by fine-grained garnets related to deformation (plain-
light?: d—in retrograded intensely domain, garnet surrounded by symplectite of amphibole + plagioclases and clinopyroxene completely replaced by
vermicular symplectite( plainlight ; e—garnet surrounded by latered amphibole; indicating high amphibolite facies metamorphism(plainlight): f—

assemblage of green-schist facies: garnet + muscovite + chlorite(plainlight
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Fig. 4 Microphotographs of intermediate-acid granulite
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a—peak assemblage of intermediate-acid granulite: garnet + clinopyroxene + plagioclase + K-feldspar + quartz (plainlight); b—coronal garnet grow-

ing around kyanite (plainlight): ¢—kyanite surrounded by coronal plagioclase (crossed polarized light?): d—kyanite replaced by symplectite of mus-

covite + margarite + quartz ( plainlight )
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Fig.5 Representative CL images of zircons from sample Q08-14-4.2
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2 Q08-14-4.2 LA-ICP-MS
Table 2 LA-ICP-MS analytical results of zircons of sample Q08-14-4.2
wy 107° wp 1076 ) Ma
Th U Wpy, 06py, + 0 W7pp 25 + 0, 206p, B8 + %
Th U Pb” 206pp, 238y +
1 0.39 13.80 0.03 1.12 0.0303 0.0 0.3175 0.8 0.0728 0.2 453 10.7
2 0.51 3.95 0.13 0.39 0.2523 4.8 1.6468 16.5 0.0751 0.3 467 17.9
3 1.84 11.90 0.15 1.02 0.074 1 0.8 0.7152 7.7 0.0711 0.2 443 10.8 Cpx Qtz
4 0.70 4.21 0.17 0.41 0.2148 2.7 1.4663 12.7 0.0721 0.4 449 21.7 Ep
5 30.60 72.00 0.42 6.17 0.0519 0.2 0.4958 2.7 0.0689 0.1 429 5.68
6 0.48 22.90 0.02 1.95 0.0585 0.4 0.6160 4.7 0.0779 0.1 484 8.65 Qtz
7 8.77  81.10 0.11 6.83 0.0578 0.3 0.5889 3.8 0.0742 0.1 461 6.56
8 6.45 28.60 0.23 2.34 0.0627 0.4 0.5934 4.0 0.0690 0.1 430 7.23 Pl
9 1.46 26.00 0.06 2.02 0.067 1 0.6 0.6595 5.8 0.0708 0.2 441 9.31
10 260.00 503.00 0.52 47.30 0.0568 0.1 0.5808 1.7 0.0740 0.1 460 3.89
11 27.50 104.40 0.26 8.95 0.0591 0.2 0.5855 2.4 0.0723 0.1 450 5.75
12 20.20  32.10 0.63 2.82 0.0605 0.4 0.5541 4.1 0.0665 0.1 415 §.26 Bt Ms
13 1.76 8.42 0.21 0.83 0.1202 1.1 1.1725 10.6 0.0743 0.3 462 16.5
14 59.80 320.00 0.19 27.85 0.0579 0.1 0.5959 1.6 0.0745 0.1 463 4.12
15 4.12 21.30 0.19 1.85 0.0673 0.5 0.6633 4.6 0.0745 0.2 463 9.8 Pl
16 1.59 8.45 0.19 0.75 0.1045 1.2 0.8934 8.2 0.0759 0.3 472 16.3
17 73.20 143.00 0.51 13.11 0.0551 0.2 0.5520 2.4 0.0726 0.1 452 5.94
18 10.70  93.00 0.12 7.15 0.0553 0.4 0.5161 3.7 0.0676 0.1 422 7.79 Bt
19 2.27 19.80 0.11 1.65 0.0630 0.4 0.0127 4.2  0.0723 0.1 450 8.51
20 0.79 8.55 0.09 0.73 0.1202 1.1 1.1723 10.6 0.0745 0.3 463 16.1
21 45.00 82.70 0.54 7.21 0.0580 0.2 0.5514 2.7 0.0689 0.1 429 4.97
22 8.97 25.00 0.36 2.17 0.0619 0.5 0.6016 5.1 0.0725 0.1 451 8.82 Grt Cpx Pl
23 1.36 9.40 0.14 0.76 0.0640 0.8 0.5747 7.2 0.0709 0.3 442 15.60 Qtz
24 8.97 87.10 0.10 7.10 0.0531 0.2 0.5211 2.2 0.0710 0.1 442 4.40 Qtz
25 66.10 135.00 0.49 12.01 0.0549 0.2 0.5373 2.0 0.0708 0.1 441 4.42 Qtz
26 27.60  104.60  0.26 8.97 0.0593 0.2 0.5856 2.4 0.0724 0.1 450 5.77
27 126.00 208.00 = 0.61 18.98 0.0558 0.2 0.5430 2.1 0.0703 0.1 438 4.34
28 7.81 21.10 0.37 1.88 0.0965 0.8 0.9256 8.8 0.0687 0.2 428 10.9 Rt
29 20.70 106.00 0.19 9.08 0.0525 0.2 0.5282 2.1 0.0735 0.1 457 5.17 Rt
30 2.49 19.10 0.13 1.65 0.0592 0.5 0.5915 5.2 0.0747 0.2 465 9.41
31 30429 20232 1.50 80636.00 1.2392 16.3 95.8636 1292.8 0.4918 4.1 2578 178
32 1.17 7.16 0.16 0.60 0.104 6 1.2 0.9503 10.7 0.0762 0.3 473 17.2
33 13.00 54.80 0.24 4.65 0.0621 0.3 0.6161 2.8 0.0725 0.1 451 5.50
34 28.70 106.00 0.27 8.75 0.0555 0.2 0.5396 2.3 0.0706 0.1 440 5.08
35 24.60  67.30 0.37 5.89 0.0621 0.3 0.6086 2.9 0.0715 0.1 445 5.62 Ky Ep
36 15.90 54.70 0.29 4.66 0.0513 0.3 0.5095 2.9 0.0733 0.1 456 8.04 Grt Pl
37 1.20  23.40 0.05 1.78 0.0584 0.4 0.5378 4.3  0.0691 0.1 431 8.10
38 50.30  89.70 0.56 7.36 0.0570 0.3 0.5093 2.6 0.0652 0.1 407 4.986
39 22.00 62.10 0.35 5.65 0.0583 0.3 0.5912 3.0 0.0743 0.1 462 6.02 Ky Pl
km 11.5
~18C km Medaris ez al. 2006 @
2009
2009
@ Spear et
30% al. 1984 ®
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