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Abstract: The Zongwulong tectonic belt (ZTB) is located between the northern Qaidam tectonic belt and the south Qilian orogenic
belt and contains Late Paleozoic and Early—Middle Triassic strata. Structural features and geochronology of the Zongwulong ductile
shear zone have key implications for the tectonic property of the ZTB. This study integrated field structure, microscopic structure
and “Ar/’Ar laser probe analysis. The shear zone strikes ~NEE—SWW and dips at a high angle, with a NWW—SEE trending and W—

E stretching lineation, indicating the shear zone as a thrust—slip shear ductile shear. The asymmetric folds, rotating porphyroclast,
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structural lens and crenulation cleavage can be seen in the field. Mica fish, S—C fabrics, o type quartz porphy roblasts and quartz
wire drawing structure can also be observed under the microscope, indicating that the strike—slip related ductile deformation and
mylonitization occurred under low— grade greenschist facies conditions at temperatures of 300° C—400°C. The highly deformed
mylonite schist yielded “Ar/”Ar ages (245.8+1.7)Ma and (238.5+2.6)Ma for muscovite and biotite, respectively, indicating that the
shear deformation occurred during the Early— Mid Triassic. Combined with a comprehensive analysis of regional geology and
petrology, the authors hold that the age of ductile shear deformation represents the time of Indosinian orogeny in the ZTB. The
orogenic activity was probably related to the oblique collision between the South Qilian block and the Oulongbuluke block after the
closure of the ocean basin.
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Fig.1 Geological sketch map of Northern Qaidam basin (modified from Guo Anlin et al.,2009)
| — Zongwulong tectonic belt; Il — Oulongbuluke micro— block; Il — Northern Qaidam Caledonian tectonic belt; 1— Precambrian metamorphic
basement; 2—Early Paleozoic ophiolite melange ; 3—Devonian molasse formation ; 4—Carboniferous carbonate formation; 5—Late Paleozoic ophiolite
melange; 6— Ophiolite schist; 7— Mesozoic— Cenozoic continental clastic formation; 8— Granites; 9— Early— middle Triassic flysch formation;
10— Silurian Class— flysch formation; 11— Carboniferous— Permian clastic— carbonate formation; 12— Quaternary; 13— Early Mesozoic subduction
zones; 14— Late early— Paleozoic subduction zones; 15— Nappe structure; 16— Northern Qaidam geophysical fault; 17— Samples of “Ar/’Ar;
18—The location of section
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Fig.2 Structural section of Zongwulong tectonic belt(The position of the section is shown in Fig. 1)
a—The Baishushan structural section in northern Delha; b—The Zongwulongshan Group (Cszh) shear deformation section
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Fig.3 Deformation photo of Zongwulong tectonic belt in the field
a—The biotite mineral stretching line of Quartz schist in Zongwulongshan Group ; b—The sericite stretching line of sericite schist in Zongwulongshan
Group ; c—Quartz rod-shaped structure ; d—Asymmetric folds of calcite veins in mylonite marble ; e—Quartz residue ; f—Quartz shear residue;

g—"“Marble” structure lens; h—S-C structure in tectonic lenses in metamorphic volcanic rocks;i—Fold cleavage
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Fig.4 Ductile deformation photo under the microscope
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77°C  (PAr/’Ar)m  (PAr/’Arm (TAr/PArm (CAr/”Ar)m F “Ar(Cum.)/% Age/Ma +1 0 /Ma
CD15-006-1 F = &
1 800 44.0921 0.0264 0 0.0177 36.2979 0.61 245.6 2.5
2 850 41.9612 0.0074 0 0.0133 39.7632 5.5 267.4 2.5
3 880 39.6864 0.0055 0 0.0124 38.0636 8.9 256.7 2.4
4 920 38.4118 0.0037 0 0.0119 37.302 13.56 251.9 2.4
5 960 37.56 0.0032 0 0.0127 36.6089 26.89 247.6 2.3
6 990 36.7671 0.0013 0 0.0122 36.3667 44.23 246 2.3
7 1020 36.9534 0.002 0 0.0123 36.349 51.88 245.9 2.3
8 1070 37.1032 0.0025 0 0.0126 36.3607 61.04 246 2.3
9 1120 37.138 0.0026 0 0.0125 36.3752 73.89 246.1 2.3
10 1170 36.6441 0.0012 0 0.0123 36.2953 99.29 245.6 2.3
11 1220 52.0098 0.0564 0 0.0177 35.3515 99.73 239.6 2.9
12 1400 53.8303 0.0573 0 0.0144 36.8888 100 2493 33
CD15-043-7 ¥ =B}
1 700 665.5298 2.1842 0 0.0481 20.0959 0.18 137 15
2 800 181.0263 0.5179 0 0.1127 27.69 431 188.5 1.9
3 840 78.942 0.1525 0 0.0415 33.8808 6.32 226 2.2
4 880 56.9208 0.0723 0 0.025 35.5482 19.95 236.4 2.2
5 920 45.3526 0.0309 0 0.0198 36.2291 28.29 240.7 2.3
6 950 41.0561 0.0175 0 0.0161 35.8903 36.7 238.5 2.2
7 980 42.0041 0.0249 0 0.0193 34.6291 40.84 230.7 2.2
8 1070 38.7955 0.0181 0 0.0168 33.4517 48.27 2233 2.1
9 1110 36.5915 0.0104 0 0.0147 33.5247 62.99 223.8 2.1
10 1150 37.049 0.0052 0 0.0137 35.5207 77.92 236.2 2.2
11 1200 37.2012 0.0036 0 0.0133 36.1313 94.34 240 2.2
12 1250 37.8151 0.0033 0 0.0122 36.8225 99.55 2443 2.3
13 1400 47.2597 0.03 0 0.0131 38.3808 100 254 3.1

T BE AR CD15-006—1 A SRAERS H 247.8 Ma, BEAL I 14.10 mg, IS 50J=0.004018; B CD15-043—7 S R4E
%4 232.6 Ma, FEdh i 14.53 mg, R 28 J=0.003939 5 1 A5 m A QA il o 5 19 8] 067 38 LA F="Ar*/"Ar, /8 BUR AL
“Ar FIPAr B HAE ;7 Aro FR Gt BUHE R AR RIS 19V Ar &,
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Fig.6 “Ar/”Ar data for biotites and muscovites for mylonitic gneisses from the ZTB
a—The muscovite “Ar/”Ar plateau age of mylonite schist in Zongwulong mountain Group from northern Baishushan ; b—The muscovite “Ar/’Ar anti-
isometric age of mylonite schist in Zongwulongshan Group from northern Baishushan; c—The biotite “’Ar/”Ar plateau age of mylonite schist in
Zongwulongshan Group from northern Dameigou; d—The biotite “’Ar/”’Ar anti-isometric age of mylonite schist in Zongwulongshan Group from
northern Dameigou
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Fig.7 Late Paleozoic—Mesozoic tectonic evolution model in Northern Qaidam Basin
a—From Late Devonian to Late Carboniferous, the crustal extension occurs in northern Qaidam after early Paleozoic collision orogeny, which led to
the occurrence of an intracontinental rift in Zongwulong and a small ocean basin represented by the MORB-type appeared in locally strongly
extending zone ; b—In the Early—Middle Permian the Zongwulong finite ocean basin began to subduct under the Qaidam block, and the ocean basin
was gradually closed;c—From Late Permian to Middle Triassic, the collision occurred between southern Qilian block and Qaidam block with the
closure of the Zongwulong finite ocean basin
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