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the Northern Margin of North China Craton
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(Tianjin Center, China Geological Survey, Tianjin 300170, China)

Abstract: The middle section of the northern margin of the North China Craton (also referred
to as the study area) is situated in the junction between the North China Craton and Bainaimiao
arc. With the Chifeng—Bayan Obo fault as the boundary, its southern and northern parts fall
within different geotectonic units and have different basement features. Permian magmatites
are widely distributed across the northern margin of the North China Craton and are exposed
on both sides of the fault zone. Their provenance consists of very complex components,
constricting fuller understanding of the petrogenesis and tectonic background of the
magmatites. The Chifeng—Bayan Obo fault is covered by two geological survey projects, one
involves four map sheets including the Beiliutumiao map sheet, and the other covers two map
sheets including the Wulanbulage map sheet. In this paper, the testing data of chronology,
geochemistry, and zircon Hf isotopes of the Permian magmatites in all six map sheets from the
two projects were integrated and analyzed based on the regional geological surveys on a scale
of 1 : 50 000 of the two projects. The aim is to provide detailed and accurate data for further
research of the provenance and the tectonic-magmatic evolution process of Permian
magmatites in the study area. Furthermore, Permian intrusions are also widely exposed in the
study area, which mainly include granodiorites, (quartz) diorite, monzogranite, and a small
number of syenite granites. Permian volcanics are mainly distributed to the south of the fault
zone and consist of andesitic and dacitic volcanics as well as a small number of rhyolitic
volcanics. As shown by zircon U-Pb dating, the Permian magmatites within the study area
were mainly formed in mid—late Permian, and the magmatites on the northern and southern
sides of the fault zone have distinctly different zircon Hf isotopic characteristics. In short,

zircon Hf isotopes are rich on the southern side but depleted on the northern side. The datasets
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of chronology, geochemistry and zircon Hf isotopes of Permian magmatites in the study area
(also referred to as the Dataset) include three.xls files (Zircon U-Pb dating data.xls, Zircon Hf
isotope data.xls and Whole-rock geochemistry data.xls), which are comprised of data on the
petrogeochemistry of 104 samples, zircon U-Pb dating of 16 samples and zircon Hf isotopes of
12 samples. Samples collected for the Dataset were mainly tested in the Experiment and Test
Center of Tianjin Center, China Geological Survey, and thus the data obtained are credible.
Key words: zircon U—Pb dating; zircon Hf isotope; petrogeochemistry; Permian magmatite;
Bainaimiao arc; Northern margin of North China Craton

Data service system URL: http://dcc.cgs.gov.cn

1 Introduction

The Central Asian Orogenic Belt is surrounded closely by the plates of Siberia, Tarim,
North China and Europe (Fig. 1a; Jahn BM et al., 2000; Windley BF et al., 2007; Han BF et
al., 2011; Xiao WIJ et al., 2015; Zhou H et al., 2018). It is one of the orogens with the most
significant accretion and transformation of Phanerozoic continental crust (Sengdr AMC et al.,
1993; Windley BF et al., 2007) and experienced a range of geological events such as
subduction, island-arc migration and block accretion caused by the Paleo-Asian Ocean. The
northern margin of the North China Craton went through intense Paleozoic tectonic-magmatic
activities, and thus is very important to the research of the Paleozoic tectonic evolution history
of the Central Asian Orogenic Belt (Xiao WJ et al., 2003, 2015).
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Fig. 1 Generalized geological maps of the Central Asian Orogenic Belt (a, modified after
Han BF et al., 2011) and the southeastern part of the Central Asian Orogenic Belt
(b, modified after Chen Y et al., 2020)
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The northern margin of the North China Craton is connected with the Bainaimiao arc,
with the Chifeng—Bayan Obo fault almost acting as a boundary extending in an east-west
trending (Fig. 1b; Inner Mongolia Bureau of Geology and Mineral Resources Exploration and
Development, 1991). The following views are generally shared by recent research. In the early
Paleozoic, intra-oceanic subduction occurred in the Paleo-Asian Ocean, resulting in the
formation of the Bainaimiao arc. At the end of the early Paleozoic, the Bainaimiao arc merged
with the northern margin of the North China Craton (Chen Y et al., 2020; Zhou H et al., 2018;
Zhang SH et al., 2014). By the late Paleozoic, the northern margin of the North China Craton
was gradually transformed into a mature continental arc owing to continuous subduction of the
Paleo-Asian Ocean Plate towards the south (Zhang SH et al., 2009, 2016; Zhou H et al., 2019).
The study area went through intense Paleozoic tectonic-magmatic activities. The early
Paleozoic magmatites are mainly distributed within the Bainaimiao arc that lies to the north of
the Chifeng—Bayan Obo fault, with the late Paleozoic magmatites being exposed on both sides
of the fault (Fig. 1b). The Permian magmatic activities feature the highest intensity in this area
and thus a wide variety of Permian magmatites were formed (Luo HL et al., 2009; Zhang SH et
al., 2009, 2016, 2017; Wang WQ et al., 2013; Dong XJ et al., 2016; Zhao P et al., 2013; Zhou
H et al., 2019). The petrogenesis and tectonic environment of Permian magmatites are
currently under dispute and are mainly backed by two opinions. One is that the northern
margin of the North China Craton was in a tectonic environment of post-collision extension in
the Permian and, as a result, A-type granites and bimodal magmatites were formed (Luo HL et
al., 2009; Zhao P et al., 2016); meanwhile, the contemporaneous magmatites with arcuate
occurrence possibly could have inherited the geochemical characteristics of the early island-arc
magmatites (Zhao P et al., 2013). The other is that the northern margin of the North China
Craton was in a tectonic environment of active continental margin in the Permian, leading to
the formation of a series of arc-like granites (Zhang SH et al., 2009, 2016, 2017; Wang WQ et
al., 2013; Dong XJ et al., 2016; Wang SJ et al., 2018; Zhu XF, 2018; Zhou H et al., 2019), and
so, A-type granites were formed in the subsequent post-collision settings (Luo HL et al., 2009;
Zhou H et al., 2019).

The formation of magmatites depends on multiple factors, such as material composition of
provenance, degree of partial melting, physical and chemical conditions and the cooling
process of magma. Therefore, magmatites with different geneses tend to have different
geochemical characteristics (Luo ZH et al., 2007; Wang XL et al., 2017). However, the
material composition of the provenance among the aforementioned factors plays a leading role
in controlling the geochemical components within the rocks (Clemens JD et al., 2011;
Champion DC and Bultitude RJ, 2013). North China Craton has different basement features
from the Bainaimiao arc (Zhang et al., 2014). As a result, the late Paleozoic magmatites formed
in these two places have a complex material composition of the provenance and distinctly
different zircon Hf isotopic characteristics (Fig. 2; Zhang SH et al., 2009, 2016, 2017; Dong XJ
et al.,; 2016; Zhu XF et al., 2018; Zhou H et al.; 2019). Therefore, ascertaining the respective

provenance features of the late Paleozoic magmatites in the two places will lay a basis for
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Fig.2 The ey(r)-t diagram of Permian magmatites in the study area (referred data points are
from Zhang SH et al., 2009, 2016; Dong XJ et al., 20165 Zhu XF et al., 2018; Zhou H et al., 2019)

exploration of the petrogenesis and tectonic-magmatic evolution process.

Two regional geological survey projects on a scale of 1 : 50 000 cover the junction
between the northern margin of the North China Craton and Bainaimiao arc. One involves four
map sheets in Inner Mongolia including the Beiliutumiao map sheet (K49E011021),
Taigushengmiao map sheet (K49E011022), Xinminsumu map sheet (K49E012021) and
Zhangmaowusu map sheet (K49E012022) (hereinafter referred to as the Regional Geological
Survey Project of Four Map Sheets including the Beiliutumiao Map Sheet). The other covers
two map sheets in Inner Mongolia including the Wulanbulage map sheet (K49E013008) and
Baiyin Obo map sheet (K49E013009) (hereinafter referred to as the Regional Geological
Survey Project of Two Map Sheets including the Wulanbulage Map Sheet). The
Chifeng —Bayan Obo fault passes through the middle part of the study area and Permian
magmatites are pervasively exposed in the study area. Given all these aspects, the dataset of the
chronology, geochemistry and zircon Hf isotopes of Permian magmatites on the southern and
northern sides of the fault will provide important data support for for researchinto the material
composition of the provenance and tectonic-magmatic evolution processes of Permian
magmatites in the study area.

The brief metadata table of the Dataset (Wang WL et al., 2020) is shown in Table 1.

2 Methods for Data Acquisition and Processing

2.1 Sampling

The Permian magmatite samples were taken from two projects. One project is localized in
the southern part of Zhurihe and named the ‘Regional Geological Survey Project of Four Map
Sheets including the Beiliutumiao Map Sheet’ (work area: 113°00 '—113°30 'E, 42°00 ' —
42°20'N). The other is localized in the northwestern part of the Damao Banner and named the
‘Regional Geological Survey Project of Two Map Sheets including the Wulanbulage Map
Sheet” (work area: 109°45'—-110°15'E, 41°50'—42°00'N). The work content of the first project
covers zircon U—Pb- dating, zircon Hf isotopic analysis, and whole-rock geochemical analysis

of Permian intrusions. To this end, the samples of quartz diorite, granodiorite and
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Table 1 Metadata Table of Database (Dataset)

Items Description

Database (dataset) name Dataset of Chronology, Geochemistry and Zircon Hf Isotopes of
Permian Magmatites in the Middle Section of the Northern Margin of
North China Craton

Database (dataset) authors Wang Wenlong, Tianjin Center, China Geological Survey

Liu Yang, Tianjin Center, China Geological Survey
Zhao Ligang, Tianjin Center, China Geological Survey
Teng Fei, Tianjin Center, China Geological Survey
Yang Zeli, Tianjin Center, China Geological Survey

Data acquisition time 2016-2019

Geographic area Geographical coordinates of the Regional Geological Survey Project of
Four Map Sheets including the Beiliutumiao Map Sheet: 113°00'—
113°30'E, 42°00'—42°20'N;

Geographical coordinates of the Regional Geological Survey Project of
Two Map Sheets including the Wulanbulage Map Sheet: 109°45'—
110°15'E, 41°50-42°00'N

Data format *xls

Data size 948 KB

Data service system URL http://dcc.cgs.gov.cn

Fund project Geological survey projects initiated by China Geological Survey
(DD20160041, DD20190038)

Language Chinese

Database (dataset) composition The Dataset consists of three Excel files, namely Zircon U-Pb dating
data.xls, Zircon Hf isotope data.xls, and Whole-rock geochemistry
data.xls. Each of these files contains of two separate worksheets named
Data of Regional Geological Survey Project of Four Map Sheets
including the Beiliutumiao Map Sheet and Data of Regional Geological
Survey Project of Two Map Sheets including the Wulanbulage Map
Sheet. Zircon U—-Pb dating data.xls is comprised of the data on zircon
U-Pb dating of 16 samples (401 testing points in total). Zircon Hf
isotope data.xls is comprised of the data on zircon Hf isotopes of 12
samples (191 testing points in total). Whole-rock geochemistry data.xls
is comprised of whole-rock geochemical data of 104 test samples

monzogranite were collected, including 10 samples for zircon U-Pb dating, nine samples for
zircon isotopic analysis, and 77 samples for whole-rock geochemical analysis. The second
project covers the work of zircon U-Pb dating, zircon Hf isotopic analysis, and whole-rock
geochemical analysis of Permian intrusions and volcanics. The intrusions mainly include
granodiorite and monzogranite. The volcanics mainly consist of andesitic, dacitic, rhyolitic
pyroclastic rocks, and a small number of volcanic lavas. The samples collected in the second
project include six for zircon U-Pb dating, three for zircon isotopic analysis, and 27 for whole-
rock geochemical analysis (see the Dataset for detailed information of the samples, including

numbers, rock types and sampling locations).

2.2 Testing Methods
2.2.1  Zircon U-Pb Dating and Hf Isotope Analysis

Fresh samples for zircon dating were taken in the field. The zircons in the samples were
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separated at the Hebei Institute of Regional Geological and Mineral Resource Survey. The
samples were successively processed by a simple wash with water, high-intensity magnetic
electromagnetic separation and elutriation of fines with alcohol. Finally, the zircons with large
grain size and complete shape were sorted under a microscope. Testing targets of zircons were
prepared at Beijing GeoAnalysis Co., Ltd. Cathodoluminescence imaging was conducted using
a JSM_6510 series scanning electron microscope. The zircon U-Pb dating and the in-situ Hf
isotopic analyses were completed at the Tianjin Center, China Geological Survey using laser
ablation multiple collector inductively coupled plasma mass spectrometry (LA-MC-ICP-MS).
A NEW WAVE 193-FXArF excimer laser was connected to a Neptune MC-ICPMS
manufactured by Thermo Fisher Scientific Inc. The ablated material was transported by a He
carrier gas. For zircon U-Pb dating, the laser beam spot adopted was 35 pum in diameter and
the ablation duration was 30 s. GJ-1 zircon served as standards for fractionation correction of
U, Th and Pb isotopes in the zircons. NIST610 glass was used as an external standard to
calculate the content of U, Th and Pb in the zircons. During the dating, two points of a GJ-1

standard sample were tested at an interval of every eight testing points of the zircon samples.
206 238

The weighted average = Pb/™ U age of GJ-1 was 600 Ma.

The in-situ micro-area Hf isotope analysis of the zircons was conducted using the laser
and mass-spectrometer used in U—Pb dating. The laser beam spot for ablation used for the
analysis was 50 pm in diameter and the ablation lasted for 30 s. GJ-1 zircon served as an
external standard to calculate the ratio between Hf isotopes. During the analysis, two points of
a GJ-1 standard samples were tested at an interval of every eight testing points of the zircon
samples. The "He/'Hf and ""°Lu/'HT ratios of GJ-1 were tested to be 0.282019 + 0.000 024
(20, n=57) and 0.00030 (n=57), respectively. Detailed instrument configuration and the
experimental processes are described in Li HK et al. (2010) and Geng JZ et al. (2011). The
data concerning U —Pb dating and Hf isotopes were processed using the ICPMSDataCal
program (Liu Y'S et al., 2010).

2.2.2 Whole-rock Geochemistry

Fresh rock samples for whole-rock geochemical analysis were taken in the field. They
were successively cleaned with water, dried in the air, mechanically crushed into 200 mushes
and sent to at the Tianjin Center, China Geological Survey for testing of major and trace
elements in the samples. The major elements were determined by the X-ray fluorescence
(XRF) spectrometry with the fusion method. FeO was determined as follows. Firstly, the rock
samples were dissolved using hydrofluoric and sulfuric acid. Then FeO was measured by
titration—a type of volumetric analysis—using potassium bichromate, with a precision value
lower than 2%. The trace elements were tested by ICP-MS, with a precision value lower than
5%. The samples were tested in accord with GB/T 14506-2010 in an environment where the

temperature was 20 °C and the relative humidity was 30%, with GBW07104, GBW07105,
GBWO07111, and GBW07122 as standard samples.
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3 Description of Data Samples

The Dataset consists of three Excel files, which are ‘Zircon U—-Pb dating data.xls’,
‘Zircon Hf isotope data.xls’ and ‘Whole-rock geochemistry data.xls’. Each file contains two
separate worksheets: ‘Data of Regional Geological Survey Project of Four Map Sheets
including the Beiliutumiao Map Sheet’ and ‘Data of Regional Geological Survey Project of
Two Map Sheets including the Wulanbulage Map Sheet .

The file ‘Zircon U-Pb dating data.xls’ consists of information on zircon U-Pb dating of
16 samples taken from the study area. Each worksheet of this file is comprised of sample data
such as sample no., sampling location, rock type, analysis point no., Th/U, isotope ratio, age
and error. The file ‘Zircon Hf isotope data.xls’ consists of data from zircon Hf isotope testing
of 12 samples taken from the study area. Each worksheet of this file comprises the sample data
such as sample no., analysis point no., zircon age, isotope ratio, ey (f) and model age. The file
‘Whole-rock geochemistry data.xls’ consists of the analytical results of major and trace
elements in 104 samples taken from the study area. Each worksheet of this file comprises the
sample data such as sample no., rock type and results from whole-rock geochemical analysis
(See the Dataset for details).

4 Data Quality Control and Assessment

The zircon U-Pb dating, Hf isotope testing and whole-rock geochemical analyses were all
conducted at the Tianjin Center, China Geological Survey by the methods and processes
strictly consistent with applicable international standards (Ren JP et al., 2019; Wang SQ et al.,
2019). Since the Permian magmatites to be tested have not experienced obvious metamorphism
and metasomatism, the rock samples are considered ‘fresh’. The zircons in the samples for
U-Pb dating are intact in crystal form, with zonal structures developing. However, fissures
exist in some zircons owing to the effect of late tectonic stress and testing points should be kept
away from the zircon fissures (Li C et al., 2018). The LA-ICP-MS zircon U-Pb dating was
conducted using the same methods as those adopted by Hou KJ et al. (2009) and the Hf isotope
analysis was conducted using similar methods as those adopted by Hou KJ et al., (2007). The
results obtained for zircon ages and Hf isotope analyses are comparable with those achieved by
other researchers (Wang WQ et al., 2013; Dong XJ et al., 2016; Zhu XF et al., 2018; Zhou H et
al., 2019).

5 Conclusion

The Dataset consists of three Excel data files named ‘Zircon U—-Pb dating data.xls’,
‘Zircon Hf isotope data.xls’, and ‘Whole-rock geochemistry data.xls’, which comprise data on
zircon U—Pb dating of 16 samples, the data on zircon Hf isotopes of 12 samples and whole-
rock geochemical data of 104 test samples, respectively. The Dataset will provide critical basic
data for research on the material composition of the provenance and tectonic-magmatic
evolution processes of Permian magmatites in the study area.
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50 | http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(1)



Dataset of Chronology, Geochemistry and Zircon Hf Isotopes of Permian
Magmatites in the Middle Section of the Northern Margin of North China
Craton

GEOSCIENTIFIC DATA & DISCOVERY(3)

References

Bureau of Geology and Mineral Resources of Nei Mongol Autonomous Region. 1991. Regional Geology
of Nei Mongol (Inner Mongolia) Autonomous Region[M]. Beijing: Geological Publishing House,
1-725(in Chinese with English abstract).

Champion DC, Bultitude RJ. 2013. The geochemical ang Sr-Nd isotopic characteristics of Paleozoic
fractionated S-types granites of north Queensland: Implications for S-type granite petrogenesis[J].
Lithos, 162—163: 37-56.

Chen Y, Zhang ZC, Qian XQ, Li JF, Ji ZJ, Wu TR. 2020. Early to mid-Paleozoic magmatic and
sedimentary records in the Bainaimiao Arc: An advancing subduction-induced terrane accretion along
the northern margin of the North China Craton[J]. Gondwana Research, 79: 263—282.

Clemens JD, Stevens G, Farina F. 2011. The enigmatic sources of I-type granites: The peritectic
connexion[J]. Lithos, 126: 174—181.

Dong Xiaojie, Wang Wangqiong, Sha Qian, Zhang Jinfeng. 2016. Suzy volcanic rocks in the northern
margin of the North China Craton and its formation mechanism[J]. Acta Petrologica Sinica, 32(9):
27652779 (in Chinese with English abstract).

Geng Jianzhen, Li Huaikun, Zhang Jian, Zhou Hongying, Li Huimin. 2011. Zircon Hf isotopes analysis
by means of LA-MC-ICP-MS[J]. Geological Bulletin of China, 30: 1508—1513 (in Chinese with
English abstract).

Han BF, He GQ, Wang XC, Guo ZJ. 2011. Late Carboniferous collision between the Tarim and
Kazakhstan eYili terranes in the western segment of the South Tian Shan Orogen, Central Asia, and
implications for the Northern Xinjiang, western China[J]. Earth-Science Reviews, 109: 74—93.

Hou Kejun, Li Yanhe, Zou Tianren, Qu Xiaoming, Shi Yuruo, Xie Guiqing. 2007. Laser ablation-MC-
ICP-MS technique for Hf isotope microanalysis of zircon and its geological applications[J]. Acta
Petrological Sinica, 23(10): 2595-2604 (in Chinese with English abstract).

Hou Kejun, Li Yanhe, Tian Yourong. 2009. In situ U-Pb zircon dating using laser ablation-multi ion
counting-ICP-MSJ[J]. Mineral Deposits, 28(4): 481—492 (in Chinese with English abstract).

Jahn BM, Wu FY, Chen B. 2000. Massive granitoid generation in Central Asia: Nd isotope evidence and
implication for continental growth in the Phanerozoic[J]. Episodes, 23: 82-92.

Li Chong, Ren Liudong. 2018. The dataset of zircon geochronological & geochemical testing ofQingyuan
Complex in Northern Liaoning province[J]. Geology in China, 45(S1): 140—150.

Li Huaikun, Zhu Shixing, Xiang Zhenqun, Su Wenbo, Lu Songnian, Zhou Hongying, Gen Jianzhen, Li
Sheng, Yang Fengjie. 2010. Zircon U-Pb dating on tuffbed from Gaoyuzhuang Formation in Yanqing,
Beijing: Further constraints on the new subdivision of the Mesoproterozoic stratigraphy in the northern
North China Craton[J]. Acta Petrologica Sinica, 26(7): 2131-2140 (in Chinese with English abstract).

Liu YS, Gao S, Hu ZC, Gao CG, Zong KQ, Wang DB. 2010. Continental and oceanic crust recycling-
induced melt-peridotite interactions in the Trans-North China Orogen: U-Pb dating, Hf isotopes and
trace elements inzircons from mantle xenoliths[J]. Journal of Petrology, 51: 537-571.

Luo Hongling, Wu Tairan, Zhao Lei. 2009. Zircon SHRIMP U-Pb dating of Wuliangsitai Atype granite

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(1) | 51



Dataset of Chronology, Geochemistry and Zircon Hf Isotopes of Permian
GEOLOGY IN CHINA Magmatites in the Middle Section of the Northern Margin of North China
Craton

on the northern margin of the North China Plate and tectonic significance[J]. Acta Petrologica Sinica,
25(3): 515-526 (in Chinese with English abstract).

Luo Zhaohua, Huang Zhongmin, Ke Shan. 2007. Basic problems of granitic rocks[J]. Geological Review,
53(S1): 180—226 (in Chinese).

Ren Junping, Wang Jie, Gu Alei, Zuo Libo, Sun Hongwei, Xu Kangkang, Wu Xingyuan. 2019. Zircon U-
Pb geochronology and Lu-Hf isotopic composition of syenogranite, northeastern Zambial[J].
Geological Survey and Research, 42(3): 161-165 (in Chinese with English abstract).

Sengér AMC, Natal'in BA, Burtman VS. 1993. Evolution of Altaid tectonic collageand Paleozoic crustal
growth in Eurasia[J]. Nature, 364: 299-307.

Wang Shijie, Xu Zhongyuan, Dong Xiaojie, Wang Wangqiong, Li Pengchuan. 2018. Geochemical
characteristicsand zircon U-Pb age of the granodiorite-norite gabbro in the northern margin of the
North China Block and their formation mechanism[J]. Earth Science, 43(9): 3267—3284 (in Chinese
with English abstract).

Wang Shuqing, Hu Xiaojia, Zhao Hualei. 2019. Geochronology of Late Carboniferous alkaline granite
from Honger area, Sunidzuoqi, Inner Mongolia[J]. Geological Survey and Research, 42(2): 81-85 (in
Chinese with English abstract).

Wang Wangiong, Xu Zhongyuan, Liu Zhenhong, Zhao Qingying, Jiang Xiaojun. 2013. Early-Middle
Permian tectonic evolution of the central-northern margin of the North China Craton: constraints from
zircon u-pb ages and geochemistry of the granitoids[J]. Acta Petrologica Sinica, 29(9): 2987-3003 (in
Chinese with English abstract).

Wang Wenlong, Liu Yang, Zhao Ligang, Teng Fei, Yang Zeli. 2020. Dataset of Chronology,
Geochemistry and Zircon Hf Isotopes of Permian Magmatites in the Middle Section of the Northern
Margin of North China Craton[DB/OL]. Geoscientific Data & Discovery Publishing System. (2020-
06-30). DOI: 10.35080/data.A.2020.P4.

Wang Xiaolei. 2017. Some new research progresses and main scientific problems of granitic rocks[J].
Acta Petrologica Sinica, 33(5): 1445—1458 (in Chinese with English abstract).

Windley BF, Alexeiev D, Xiao W, Kroner A, Badarch G. 2007. Tectonic models for accretion of the
Central Asian Orogenic Belt[J]. Journal of the Geological Society of London, 164: 31-47.

Xiao WJ, Windley BF, Hao J, Zhai MG. 2003. Accretion leading to collision and the Permian Solonker
suture, Inner Mongolia, China: termination of the central Asian orogenic belt[J]. Tectonics, 22: 1069.
Xiao WJ, Windley BF, Sun S, Li J, Huang B, Han C, Yuan C, Sun M, Chen H. 2015. A tale of
amalgamation of three permo-triassic collage systems in central Asia: oroclines, sutures, and terminal

accretion[J]. Annual Review of Earth and Planetary Sciences, 43: 477-507.

Zhang SH, Zhao Y. 2017. Cogenetic origin of mafic microgranular enclaves in calc-alkaline granitoids:
The Permian plutons in the northern North China Block[J]. Geosphere, 13: 482-517.

Zhang SH, Zhao Y, Ye H, Liu JM, Hu CZ. 2014. Origin and evolution of the Bainaimiao arc belt:
implications for crustal growth in the southern Central Asian Orogenic Belt[J]. Geological Society of

America Bulletin, 126: 1275-1300.

52 | http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(1)


http://dx.doi.org/10.35080/data.A.2020.P4
http://dx.doi.org/10.35080/data.A.2020.P4

Dataset of Chronology, Geochemistry and Zircon Hf Isotopes of Permian
Magmatites in the Middle Section of the Northern Margin of North China
Craton

GEOSCIENTIFIC DATA & DISCOVERY(3)

Zhang SH, Zhao Y, Ye H, Liu JM, Hu ZC. 2016. Different sources involved in generation of continental
arc volcanism: The Carboniferous-Permian volcanic rocks in the northern margin of the North China
block[J]. Lithos, 240—243: 382—401.

Zhang SH, Zhao Y, Kroner A, Liu XM, Lie WX, Chen FK. 2009. Early Permian Plutons from the
Northern North China Block: Constraints on Continental Arc Evolution and Convergent Margin
Magmatism Relatedtothe Central Asian Orogenic Belt[J]. International Journal of Earth Sciences,
98(6): 1441-1467.

Zhao P, Chen Y, Xu B, Faure M, Shi G, Choulet F. 2013. Did the Paleo-Asian Ocean between North
China Block and Mongolia Block exist during the late Paleozoic? First paleomagnetic evidence from
central-eastern Inner Mongolia, China[J]. Journal of Geophysical Research, Solid Earth, 118:
1873—1894.

Zhou H, Zhao GC, Han YG, Wang B. 2018. Geochemistry and zircon U-Pb-Hf isotopes of Paleozoic
intrusive rocks in the Damao area in Inner Mongolia, northern China: Implications for the tectonic
evolution of the Bainaimiao arc[J]. Lithos, 314—315: 119-139.

Zhou H, Zhao GC, Li JH, Han YG, Yao JL, Wang B. 2019. Magmatic evidence for middle-late Permian
tectonic evolution on the northern margin of the North China Craton[J]. Lithos, 336—337: 125—-142.
Zhou JB, Wilde SA, Zhao GC, Han J. 2018. Nature and assembly of microcontinental blocks within the

Paleo-Asian Ocean[J]. Earth Science Reviews, 186: 76—93.

Zhu Xuefeng, Chen Yanjing, Wang Pin, Zhang Cheng, Cai Yunlong, Deng Ke, Xu Qiangwei, Li Kaiyue.
2018. Zircon U-Pb age, geochemistry and Hf isotopes of the causative porphyry from the Bilihe
porphyry gold deposit, Inner Mongolia[J]. Earth Science Frontiers, 25(5): 120—134 (in Chinese with
English abstract).

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(1) | 53



	2020S104
	2020S104_EN

