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Table 2 LA —ICP —MS U - Pb isotope dating analysis of zircons of the andesite rocks from Lower Devonian
Maoniushan Formation in Shidiquan area, Delingha, Qinghai
TLEA R [FIfL R Al [FI R A I% (Ma)
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Pb Th U i3
W | xle | WME | xlo | WM | =lo | WAL | xlo | PR | xlo | WfE | £10|(%)
1| 135 | 478 | 1687 [ 0.28 | 0.0603 | 0.0020 | 0.5110 | 0.0156 | 0.0636 | 0.0008 | 613.0 | 72.2 | 429.6 | 10.4 | 397.3 | 4.6 | 92
2|26 | 217 188 | 1.15 | 0.0607 | 0.0052 | 0.4885 | 0.0443 | 0.0634 | 0.0015 | 627.8 |384.2 |433.7 |29.3 [396.2 | 9.2 | 90
31256 |1688 | 2484 | 0.68 | 0.0626 | 0.0022 | 0.5209 | 0.0187 | 0.0623 | 0.0006 | 694.5 | 75.9 |438.2 | 12.3 |389.6 | 3.7 | 88
4| 57 | 479 388 | 1.23 1 0.0596 | 0.0042 | 0.4810 | 0.0375 | 0.0629 | 0.0010 | 587.1 |[158.3 |424.1 |25.1 |393.2 | 6.1 92
5311 | 917 | 3995 | 0.23 | 0.0593 | 0.0016 | 0.5182 | 0.0128 | 0.0635 | 0.0007 | 588.9 | 57.4 |432.4 | 8.5 (396.7 | 4.4 | 91
6 | 100 | 945 584 | 1.62 | 0.0599 | 0.0026 | 0.5029 | 0.0232 | 0.0633 | 0.0007 | 611.1 | 97.2 |429.2 | 15.5 |395.4 | 4.5 | 91
7149 | 359 377 10.95 | 0.0608 | 0.0032 | 0.5011 | 0.0268 | 0.0637 | 0.0010 | 631.5 [110.2 | 430.4 | 17.8 | 398.2 | 6.0 | 92
8 | 126 |1225 769 | 1.59 | 0.0593 | 0.0035 | 0.4796 | 0.0335 | 0.0621 | 0.0007 | 588.9 |129.6 |420.6 |22.5 |388.2 | 4.1 91
9| 119 | 412 | 1478 | 0.28 | 0.0589 | 0.0019 | 0.5074 | 0.0163 | 0.0642 | 0.0009 | 564.9 | 68.5 |427.6 | 10.8 [401.0 | 5.2 | 93
10| 178 |1081 | 1664 | 0.65 | 0.0610 | 0.0020 | 0.5267 | 0.0166 | 0.0642 | 0.0007 | 638.9 | 70.4 | 440.6 | 10.9 | 401.3 | 4.3 | 90
11103 | 375 | 1264 | 0.30 | 0.0608 | 0.0020 | 0.5223 | 0.0174 | 0.0641 | 0.0008 | 631.5 | 67.6 | 438.2 | 11.5 |400.8 | 4.7 | 91
12| 40 | 360 267 | 1.35 | 0.0609 | 0.0032 | 0.5070 | 0.0261 | 0.0636 | 0.0010 | 635.2 |111.1 |433.9 |17.3 |397.4 | 6.0 | 91
13| 61 | 596 379 | 1.57 | 0.0594 | 0.0026 | 0.5011 | 0.0214 | 0.0633 | 0.0009 | 588.9 | 96.3 |426.8 | 14.3 [395.9 | 5.4 | 92
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LA-ICP-MS U-Pb Age of the Zircons from the Volcanic Rocks
in Maoniushan Formation in Shidiquan Area,Delingha,
Qinghai, and Its Geological Significance

YANG Zhangzhang ,SUN Jian,ZHAO Xinke, TIAN Zhen,ZHAO Zhenying,SUN Dongliang,
LI Dalei, YANG Benzhao, YANG Qiangsheng
Team No. 1, Shaanxi Bureau of Geology and Mineral Resources,Ankang ,Shaanxt,725000

Objectives: The study area is located in the south of late Paleozoic to early Mesozoic rift zone in Zongwulong
Mountain—Qinghai Nanshan Mountain ( southern Qinghai Mountain), and its tectonic position lies in the third
grade tectonic unit of Oulongbuluke Block in Qinling—Qilian—Kunlun orogenic belts. Due to the influence of
multi-period tectonic movement and magmatic activity, various type of intrusive rocks and volcanic rocks were
formed. The molasses of the MaoniushanFormation is considered as a sign of the end of the early Paleozoic orogeny.
Up to now, alittle study on petrology and geochemistry of volcanic rocks in Shidiquanarea in Delingha city has been
reported, and the formation age of mafic rocks is still unknown as well. Therefore, the authors of this paper intends
to take volcanic rocks that crop out in Shidiquanarea as research objects. Through detailed field observation as well
as petrological analysis, geochemical analysis and U-Pb isotopic dating method, we will discuss the problems of
petrological and geochemical characteristics, formation time and magma origin in the study area in depth.

Methods: A gray altered andesite sample, which weighs about 40 ~55kg, was collected from the Maoniushan
Formation in Shidiquan area for isotopic dating, with its geographical coordinate of E96°12'55.7" N37°30'14.8".
Zircon separation was carried out using conventional methods, and zircon grains were then hand-picked under a
binocular microscope. Afterwards, zircon grains with fine crystalline shape and transparency were mounted in epoxy
mounts and next been polished to section the crystals in half for further analysis. These steps were undertaken at the
Langfang Rock and Mineral Testing Technology, Co. Lid, Hebei Province, China. Later, Then zircon grains were
taken cathodoluminescence ( CL) images by using scanning electron microscope to reveal their internal structures.
Zircon U-Pb isotopic ages were analyzed using the laser ablation-multicollector inductively coupled-plasma mass
spectrometry ( LA-MC-ICP-MS) at the State Key Laboratory of Continental Dynamics, Northwest University,
China. Analytical instruments include Agilent7500a type four stage rod mass spectrometer, Geolas200M laser

ablation system and excimer laser with wavelength of 193nm. The diameter of laser beam was 30 pwm and the depth
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of it is 20 ~40 pm.

Results: LLA-ICP-MS zircon U-Pb dating of the Andesite from Upper part of the Maoniushan Formation shows

an age of 395.7 £2.7 Ma, which confirm that the age is Early Devonian. The analyses of major and trace elements

show that the Shidiquan gabbro has characteristic of rich in K, Na , alkali and poor in Fe, Mg. These geochemiscal

characteristics indicate that the neutral (acidic) rocks were formed in volcanics arc area.

Conclusions: Comprehensive analyses suggest that the volcanic rocks from the MaoniushanFormation is the

product of the active continental margin environment. It is concluded that the Maoniushan Formation is closely

related to the subduction of the plate and formed in the Late Devonian. This study provides a new time constraint for

the Early Paleozoic orogeny in Northern Qaidam.
Keywords: Maoniushan Formation;

environment; Shidiquan area, Delingha, Qinghai

LA-ICP-MS ziron U-Pb dating;

geochemical characters; tectonic
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Dr. LIU Lian, Editor of Acta Geologica Sinica ( English
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