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CBS—Paleo-suture belt on the northern margin of the Qaidam Basin ; SDS—Shangnan—Danfeng paleo-suture belt; KLS—East Kunlun paleo-suture

belt; AMS—Animaqing paleo-suture belt; NQL—North Qilian suture belt; MLS—Mianxian—Liieyang paleo-suture belt
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Fig. 2 U-Pb ages and CL images of the zircon from the Lower Triassic Jiangligou Fm. in Xiahe-Hezuo area, Gansu
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Table 1 The contents of major elements ( %) , trace elements ( x10®) and rear earth elements ( x10™®) in the clastic rocks

of the Lower Triassic Jiangligou Formation in Xiahe—Hezuo area, Gansu

Ak RAGHRAEORDE | KBOBD RS | KBOQARORD A TR AL A Yetb A
B g5 D13-1 | D13-2 | D13-3 | D14-1 | D14-2 | D14-3 | D15-1 | D15-2 | D15-3 | D16-2 | D16-3 | D17-1 | D17-2 | D17-3
Si0, 69.34 | 61.34 67.6 57.7 | 57.93159.24 | 61.62 | 61.8 |59.86 | 53.2 | 68.46 | 65.44 | 65.3 | 64.18
TiO, 0.58 0.43 0.53 0.58 | 0.71 | 0.61 | 0.68 | 0.66 | 0.69 | 0.61 | 0.55 | 0.72 | 0.68 | 0.78
Al, Oy 11.45 | 10.80 | 11.67 | 15.29 | 17.46 | 14.92 | 16.70 | 16.39 | 16.60 | 15.87 | 13.03 | 12.77 | 13.15 | 12. 64
Fe, 04 0.35 0.29 0.38 0.90 | 1.09 | 1.00 | 1.75 | 1.58 | 1.74 | 6.05 | 3.39 | 0.42 | 0.75 | 0.44
FeO 2.95 2.52 2.92 4.85 | 4.85 | 4.72 | 3.88 | 3.88 | 3.65 | 0.45 | 0.45 | 3.85 | 3.52 | 3.88
MnO 0.05 0.19 0.06 0.07 | 0.06 | 0.07 | 0.04 | 0.04 | 0.04 | 0.05 | 0.04 | 0.05 | 0.05 | 0.06
MgO 1.44 1.93 1.39 2.79 | 2.83 | 2.70 | 2.62 | 2.57 | 2.57 | 1.03 | 0.77 | 2.11 | 2.07 | 2.36
Ca0 2.46 7.44 3.39 4.79 | 2.85 | 4.41 | 1.92 | 2.19 | 3.12 | 7.66 | 3.20 | 2.12 | 2.01 | 2.70
Na, O 2. 14 1.44 2.09 1.83 | 2.09 | 2.02 | 2.24 | 2.30 | 2.21 | 0.18 | 2.03 | 2.25 | 2.15 | 2.26
K,0 2.57 2.29 2.70 2.62 | 3.10 | 2.41 | 2.99 | 2.88 | 3.04 | 4.21 | 2.19 | 1.91 | 2.04 | 1.96
P,04 0.11 0.08 0.09 0.15 | 0.16 | 0.15 | 0.16 | 0.16 | 0.15 | 0.14 | 0.14 | 0.16 | 0.16 | 0.16
H,0" 1.67 1.99 1. 67 3.48 | 3.65 | 3.36 | 3.80 | 3.73 | 3.69 | 4.27 | 2.89 | 2.41 | 2.67 | 2.45
Co, 4.24 9.02 5.08 4.40 | 2.90 | 4.10 | 1.30 | 1.55 | 2.30 | 6.17 | 2.67 | 5.28 | 4.97 | 5.50
Total 99.35 | 99.76 | 99.57 ]99.45|99.68 | 99.71 | 99.7 |99.73 | 99.66 | 99.89 | 99.81 | 99.49 | 99.52 | 99.37
Rb 100.0 88.6 107.0 | 118.0 | 133.0 | 104.0 | 135.0 | 133.0 | 134.0 | 189.0 | 95.6 | 81.0 | 87.7 | 81.7
Ba 438 375 468 335 391 315 487 480 485 303 227 201 212 203
Th 13.1 7.56 10.3 11.2 | 13.2 | 11.4 | 13.3 | 13.5 | 13.7 | 14.8 | 11.9 | 15.7 | 14.8 | 17.6
U 2.6 1.7 2.1 2.6 2.9 2.5 2.9 2.9 3.0 3.1 1.5 3.1 2.9 3.3
Nb 12.0 8.5 10.8 11.2 | 13.0 | 11.4 | 13.4 | 13.2 | 13.5 | 15.1 | 11.2 | 13.4 | 13.4 | 14.4
Ta 0.90 0. 65 0.81 0.82 | 0.96 | 0.83 | 1.01 | 0.94 | 0.99 | 1.10 | 0.86 | 1.05 | 1.00 | 1.10
Sr 256 381 326 333 228 330 141 159 202 206 272 318 329 396
Zr 299 154 203 130 162 140 175 187 174 130 244 368 325 434
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FE 5 D13-1 | D13-2 | D13-3 | D14-1 | D14-2 | D14-3 | D15-1 | D15-2 | D15-3 | D16-2 | D16-3 | D17-1 | D17-2 | D17-3
Hf 7.70 4.03 5.14 3.57 | 4.45 | 3.68 | 4.56 | 4.89 | 4.45 | 3.57 | 6.31 | 9.41 | 8.58 | 11.30
La 35.10 | 24.88 | 31.08 | 33.54 | 36.69 | 33.93 | 37.62 | 36.69 | 37.42 | 37.08 | 36.85 | 49.48 | 44.37 | 57.44
Ce 73.12 | 49.69 | 62.45 | 71.10 | 76.53 | 71.09 | 78.45 | 75.95 | 76.49 | 75.55 | 74.63 | 98.44 | 89.82 |114.48
Pr 7.90 5.60 6.95 7.93 | 8.37 | 8.15 | 8.73 | 8.41 | 8.58 | 8.24 | 8.20 | 10.83 | 9.95 | 12.51
Nd 29.17 | 20.91 | 26.41 | 29.53 | 31.36 | 30.74 | 32.28 | 31.10 | 31.65 | 30.61 | 30.03 | 39.51 | 37.00 | 45. 12
Sm 5.33 4.04 4.86 5.84 | 5.95 | 5.95 | 5.92 | 5.92 | 6.00 | 5.68 | 5.67 | 6.90 | 6.79 | 7.62
Eu 1.07 0.96 1.07 1.16 | 1.12 | 1.15 | 1.14 | 1.17 | 1.13 | 1.15 | 1.14 | 1.21] 1.20 | 1.25
Gd 4.48 3.62 4.13 5.00 | 5.03 | 5.24 | 5.07 | 5.13 | 5.05 | 4.84 | 4.64 | 5.74 | 5.62 | 6.23
Th 0.69 0.56 0. 60 0.77 | 0.78 | 0.76 | 0.76 | 0.79 | 0.74 | 0.72 | 0.66 | 0.85 | 0.81 | 0.95
Dy 3.75 3.13 3.57 4.50 | 4.82 | 4.72 | 4.63 | 4.83 | 4.67 | 4.37 | 3.91 | 4.82 | 4.88 | 5.34
Ho 0.79 0.62 0. 69 0.88 | 0.95 | 0.91 | 0.93 | 0.98 | 0.90 | 0.87 | 0.77 | 0.96 | 0.94 | 1.06
Er 2.17 1.78 1.99 2.59 | 2,73 | 2.71 | 2.68 | 2.85 | 2.60 | 2.49 | 2.20 | 2.66 | 2.73 | 2.94
Tm 0.35 0.26 0.30 0.38 | 0.44 | 0.41 | 0.40 | 0.44 | 0.42 | 0.38 | 0.34 | 0.44 | 0.42 | 0.45
Yb 2.26 1.66 1.94 2.48 | 2.81 | 2.79 | 2.65 | 2.81 | 2.62 | 2.42 | 2.27 | 2.79 | 2.66 | 3.05
Lu 0.35 0.26 0.30 0.38 | 0.42 | 0.40 | 0.42 | 0.45 | 0.40 | 0.39 | 0.34 | 0.42 | 0.42 | 0.49
Y 22.29 | 18.64 | 19.73 | 26.04 | 27.74 | 26.78 | 26.22 | 28.47 | 27.02 | 23.88 | 22.59 | 27.56 | 27.35 | 30. 11
Se 9.32 7.50 8.98 | 14.77 | 15.94 | 14.59 | 14.24 | 14.26 | 14.26 | 15.41 | 9.36 | 11.60 | 11.28 | 11.20
Ga 13.1 11.8 13.3 19.7 | 22.1 19.5 | 20.6 | 21.1 21 21.7 | 15.3 | 15.7 | 16.3 | 16.1
Cs 7.89 6.74 9.10 5.15 | 6.30 | 5.29 | 7.06 | 7.01 | 8.23 | 15.60 | 8.51 | 4.91 | 5.50 | 5.30
Ti 0.58 0.51 0.62 0.65 | 0.78 | 0.61 | 0.75 | 0.70 | 0.75 | 1.02 | 0.55 | 0.45 | 0.50 | 0.50
Li 8.37 6.57 6.28 | 57.60 | 58.20 | 58.90 | 51.40 | 51.00 | 50.90 | 60.00 | 23.50 | 41.50 | 38.80 | 40.20
V 57.5 47.3 56. 1 98.5 | 110.0| 96.6 | 98.0 | 96.9 | 99.5 | 96.0 | 56.6 | 76.7 | 79.3 | 78.1
Cr 54.5 44.0 49.9 65.3 | 75.0 | 64.6 | 70.4 | 71.6 | 71.6 | 67.7 | 50.9 | 66.9 | 64.4 | 66.7
Co 38.2 28.9 33.8 16.2 | 17.1 | 17.1 | 21.3 | 20.7 | 18.6 | 15.1 | 30.1 | 29.3 | 29.0 | 29.1
Ni 18.8 16.8 19.9 34.5 | 35.5 | 33.8 | 32.9 | 33.3 | 32.5 | 31.4 | 18.4 | 25.4 | 22.9 | 22.8
Fe,0," 3.63 3.09 3.63 6.29 | 6.48 | 6.25 | 6.07 | 5.90 | 5.80 | 6.55 | 3.89 | 4.70 | 4.67 | 4.76
FeZO3T+MgO 5.07 5.02 5.02 9.08 | 9.31 | 8.95 | 8.69 | 8.47 | 8.37 | 7.58 | 4.66 | 6.81 | 6.74 | 7.12
K,0/Na,0 1.20 1.59 1.29 1.43 | 1.48 | 1.19 | 1.33 | 1.25 | 1.38 | 23.39 | 1.08 | 0.85 | 0.95 | 0.87
Si0,/Al, 04 6. 06 5.68 5.79 3.77 | 3.32 | 3.97 | 3.69 | 3.77 | 3.61 | 3.35 | 5.25 | 5.12 | 4.97 | 5.08
K,0/(Ca0+Na,0)| 0.56 0.26 0.49 0.40 | 0.63 | 0.38 | 0.72 | 0.64 | 0.57 | 0.54 | 0.42 | 0.44 | 0.49 | 0.40
F1 -2.71 | -0.34 | -1.92 | 1.31 | 0.63 | 1.18 | -0.33|-0.21| 0.23 | 3.93 | 0.54 | —-1.47|-1.42 | -1.68
F2 -2.29 | -1.01 | -1.59 | -3.29 | -3.27 | -3.60 | -3.56 | -3.48 | =2.76 | 2.08 | -1.78 | -4.31 | -4.14 | -4.23
F3 0.02 0.34 0.08 1.62 | 1.34 | 1.52 | 0.73 | 0.88 | 0.89 |-1.75|-1.03| 0.84 | 0.60 | 0.97
F4 -3.01 | -4.62 | -4.10 | -5.29 | -4.63 | -4.50 | -3.04 | -3.06 | -3.63 | -7.62 | -1.06 | —1.46 | —-1.46 | —1.37
SREE 166.53 | 117.97 | 146.34 |166.08|178.00|168.95|181.68|177.52|178.67|174.79|171. 65|225.05|207. 61 |258.93
LREE 151.69 | 106.08 | 132.82 |149.10(160.02|151.01 | 164. 14|159.24|161.27 |158.31|156.52|206.37 [189. 13|238.42
HREE 14.84 | 11.89 | 13.52 | 16.98 | 17.98 | 17.94 | 17.54 | 18.28 | 17.40 | 16.48 | 15.13 | 18.68 | 18.48 | 20.51
LREE/HREE 10.22 8.92 9.82 8.78 | 8.90 | 8.42 | 9.36 | 871 | 9.27 | 9.61 | 10.35 | 11.05 | 10.23 | 11.62
Y/Ho 32.41 | 32.94 | 32.10 | 53.08 | 45.51 | 55.41 | 43.87 | 47.57 | 43.33 | 30.78 | 33.45 | 56.44 | 45.80 | 45. 60
(La/Yb) 11.14 | 10.75 | 11.49 | 9.70 | 9.37 | 8.72 | 10.18 | 9.37 | 10.24 | 10.99 | 11.64 | 12.72 | 11.96 | 13.51
(8Eu) x 0.67 0.77 0.73 0.66 | 0.63 | 0.63 | 0.64 | 0.65 | 0.63 | 0.67 | 0.68 | 0.59 | 0.59 | 0.55
(6Ce) y 1.08 1.03 1.04 1.07 | 1.07 | 1.05 | 1.06 | 1.06 | 1.05 | 1.06 | 1.05 | 1.04 | 1.05 | 1.05
(La/Sm) y 4.25 3.98 4.13 3.71 | 3.98 | 3.68 | 4.10 | 4.00 | 4.03 | 4.21 | 4.20 | 4.63 | 4.22 | 4.87
(Gd/Lu) y 1.58 1.72 1.70 1.63 | 1.48 | 1.62 | 1.49 | 1.41 1.56 | 1.53 | 1.69 | 1.69 | 1.65 | 1.57
(La/Yb)q 1.46 1.41 1.51 1.28 | 1.23 | 1.15 | 1.34 | 1.23 | 1.35 | 1.44 | 1.53 | 1.67 | 1.57 | 1.78
(6Eu) ¢ 1.03 1.18 1.12 1.01 | 0.96 | 0.97 | 0.98 | 1.00 | 0.96 | 1.03 | 1.04 | 0.90 | 0.91 | 0.85
(8Ce) 1.04 1.00 1.01 1.03 | 1.04 | 1.01 | 1.03 | 1.03 | 1.01 | 1.03 | 1.02 | 1.01 | 1.01 | 1.01
(La/Sm) g 1.23 1. 15 1.20 1.08 | 1.15 | 1.07 | 1.19 | 1.16 | 1.17 | 1.22 | 1.22 | 1.34 | 1.22 | 1.41
(Gd/Lu)g 1.08 1.18 1.16 1.11 | 1.01 | 1.11 | 1.02 | 0.96 | 1.07 | 1.05 | 1.15 | 1.16 | 1.13 | 1.08
La/Yb 0.01 0.01 0.01 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.02 | 0.01 | 0.01 | 0.02

E: F1 =~ 1.773Ti0, + 0. 607AL,0, + 0. 76Fe,0," — 1. 5MgO + 0. 616Ca0 + 0. 509Na, 0 — 1. 224K, 0 — 9. 09; F2 = 0. 445Ti0, + 0. 07AL, 0, —
0.25Fe,0,"~1. 142Mg0 + 0. 438Ca0 + 0. 475Na, 0 + 1. 462K, 0 - 6. 861 ; F'3 = 30. 638Ti0,/ AL, 0, - 12. 541Fe, 0,7 /A1, 0, + 7. 329Mg0/ AL, O, +
12. 031Na, 0/AL, 05 + 35. 402K, 0/AL, 0, — 6. 382; F4 = 36. 5Ti0,/Al, 0, - 10. 879Fe,0," /AL, 0, + 30. 875Mg0/AlL, 0, — 5. 404Na, 0/AlL, 0, +
11. 11A1,05-3. 89; FAx N ARRERAB A AR MELL ; P AR S RARILETUEFRIEM
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Fig. 8 Age concordance curve (a) and distribution histogram (b) of the detrital zircons from

the Lower Triassic Jiangligou Formation in Xiahe—Hezuo area, Gansu
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Tectonic setting and provenance characteristics of the Lower Triassic
Jiangligou Formation in West Qinling

——~Constraints from geochemistry of clastic rocks and U-Pb geochronology of detrital zircon

ZENG Junjie" , LI Kangning" , YAN Kang" ,Wei Lele” ,HUO Xingda" ,ZHANG Jianpeng"
1) The Third Institute Geological and Mineral Exploration of Gansu Provincial Bureau of Geology
and Mineral Resources ,Lanzhou,730050;
2) Shaanxi Institute of International Trade Jewelry Institute, Shaanxi Province Gemmoiogical

Teaching Demonstration Center ,Xi’ an,712000

Abstract; Xiahe—Hezuo area in Gansu Province is one of the important gold mineralization areas in the West
Qinling metallogenic area. The Lower Triassic Jiangligou Formation is the main ore bearing stratum in the area
which is mainly composed of feldspathic sandstone and argillaceous slate, referred as a set of fine clastic flysch
formation of semi deep sea slope facies. Si0, are ranging from 53. 2% to 69. 34% , with an average of 62.36%;
Al,0, are ranging from 10. 80% to 17.46% ,with an average of 14.20% ; FeO are ranging from 0. 45% to 4. 85%
with an average of 3.31%; and CaO are ranging from 1.92% to 7. 66% with an average of 3. 59% , respectively.
The total amount of rare earth elements ( REE) is relatively high, and the average value is 179.98%x10°°. In the
chondrite-normalized diagram, the samples are characterized by enrichment in light rare earth elements ( LREE)
and obvious negative Eu anomaly with §Eu varying from 0. 55 to 0. 77. Comparatively speaking, the enrichment in
LREE and Eu anomaly (8Eu = 0. 85~ 1. 18) are not obvious in the North American shale-normalized REE
distribution diagram. Furthermore, the zircon geochronological studies showed that there are some age clusters in
the studied clastic rock samples including the Paleoproterozoic—Neoproterozoic ( peaking at 1866 Ma and 2501
Ma) , Caledonian ( peaking at 463 Ma) , and Indosinian—Hercynian ( peaking at 276 Ma and 391 Ma). Based on
the geochemical features of the clastic rocks and the age data, the tectonic setting of the source area of the
Jiangligou Formation could be referred to as the continental island arc and the active continental margin. The source
materials of the Jiangligou Formation clastic rocks are mainly from the felsic volcanic rocks which are majorly the
contemporaneous magmatic rocks from the West Qinling Mountains and adjacent areas, and some are from the
basement rocks of the North Qinling structural belt, Qilian Orogenic Belt and south margin of the North China
Craton.

Keywords: West Qinling Mountains; Early Triassic; Jiangligou Formation; detrital zircon
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