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Whitney et al. (2010)

®1 OKEE (%) THEER

2011—2013
* xls
344 KB
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2 1 Zircon U-Pb dating data QY.xls
U-Pb 12 sheet
sheet
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The Dataset of Zircon Geochronological & Geochemical
Testing of Qingyuan Complex in Northern Liaoning Province

LI Chong, REN Liudong

(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: The dataset of zircon geochronological testing of the Qingyuan Complex in Northern
Liaoning Province gets its information from the rock testing and analysis activities under the
financial support of the project’Global Correlation of Asian's Neoarchean Strata', which is actually
based on the program' Compilation of Asian Serial Geological Maps and Research of Related Major
Geological Thematic Issues'. The zircon chronological data can precisely reflect the protolith’s
genetic epochs and their subsequently experienced tectonic-magmatic events. The lithogeochemical
data can reflect the chemical features of the rocks themselves. The combination of the above two
types of data can provide scientific evidences and basic data support for the study of the crustal
evolution in the Northern Liaoning Province. This paper has analyzed the rock samples from the
mid-to-high grade metamorphic supracrustal rocks and the tonalitic-trondhjemitic-granodioritic
gneiss (TTG gneiss) units in the Qingyuan Complex in Northern Liaoning Province; their
rock types include: gneissoid granodiorite, tonalitic gneiss, trondhjemitic gneiss, granodioritic
migmatitic gneiss, diopside-amphibolitic leptynite, amphibolitic biotite plagioclase gneiss, gneissoid
charnockitic granite, garnet charnockite biotite plagioclase gneiss, granitic gneiss, amphibolitic
diopside biotite plagioclase gneiss, metamorphic intermediate volcanic rocks, biotite plagioclase
gneiss, plagioclase amphibolite, and sillimanite garnet gneiss. This dataset is of Excel format tables,
including 2.xls type files (Zircon_U-Pb dating data QY.xls, Geochemistry data QY.xls), which
have respectively recorded the zircon U-Pb dating data and the geochemical data of the samples. All
the testing process is finished by National Geological Experiment & Testing Center of China with
the results being highly reliable.

Key Words: Archean; North China Craton; Qingyuan Complex; zircon geochronological data;
lithogeoichemical data.

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

1 Introduction

The North China Craton is one of the world’s oldest cratons (Liu et al., 1992, 2008;
Wan Yusheng et al., 2009). Scholars now generally accept that the basement of the North
China Craton comes from the collisions and collages of multiple micro blocks. But for the
amount of the micro blocks, and the ways of their collages as well as their genetic epochs
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remain disputed. Wu Jiashan et al. (1998) debated that the Archean continental crust of the
North China Craton could be classified as such 5 blocks as Jiaodong-Liaoning, Qianxi-
Huai’an, Shanxi-Hebei, Henan-Anhui, and Mongolia-Shaanxi. At first, the Jiaodong-
Liaoning block and Qianxi-Huai’an block were collaged in 2.5 Ga; and later, they were
collaged successively with the other 3 blocks, and finally, they were cratonized in 1.8 Ga.
Evidenced by the theory of continental nucleus accretion, Zhai et al. (2000) argued that
the North China Craton consists of such 6 old continental nucleuses as Jiaodong-Liaoning,
Qianxi-Huai’an, Xuchang, Fuping, Jining, and Alxa; these micro blocks had been
cratonized through arc-continent collisions at the end of Archean (~2.5 Ga). Nevertheless,
other scholars even regard that the North China Craton comes from the collision between
the Eastern Block and the Wesatern Block along the central collisional belt at 1.85 Ga,
they further suggest that the Eastern Block had experienced Jiaodong-Liaoning-Jilin rifting
stage around 1.9 Ga ~ 2.1 Ga, while the west one formed through the collision between
the Yinshan Block and Erdos Block along the Khondalite collisional belt around 1.92 Ga
(Fig. 1) (Zhao et al., 1999, 2005; Liu et al., 2002; Guo et al., 2012). The last classification
scheme is widely accepted by most scholars.

[ Archean-Proterozoic Crystalline Basement Outcrops
[ Concealed Archean-Proterozoic Crystalline Basement

[ Archean Crystaline Basement Concealed in
Proterozoic Orogenic Belt

e Basement Outcrops in Khondalite \ 7 .
] BorwestemBlogk 0ot M N e -,
[ e Basement Outcrops in Jiaodong-Liaoning-Jilin :
Belt of Eastern Block

[ Crystalline Basement Outcrops in the Middle Orogenic Belt|
Faus

Fig. 1 The Classification of Tectonic Units of the North China Craton Basement, and
the Location of the Studied Area (After Zhao et al., 2005)

The Northern Liaoning—Southern Jilin metamorphic Eastern Block and Wesatern Block
is located on the north rim of the North China Craton, and is one of the main outcropping
area of the North China Craton (Fig. 1). Shen Baofeng et al. (1994) had classified this
landmass as two parts: (1) the high amphibolite facies—granulite facies high-graded
metamorphic region distributed in the Longgangshan and Hunnan areas, and (2) the
epidote amphibolite facies—Ilow amphibolite facies granite-greenstone belt distributed in
the Qingyuan, Banshigou, Jiapigou, and Jinchengdong areas. The western part of Northern
Liaoning—Southern Jilin metamorphic landmass is-connected with the Hebei Chengde—
Liaoning Fuxin metamorphic landmass where widely occurs Neoarchean metamorphic
supracrustal rocks (2.62~2.50 Ga) and old plutonic intrusives (2.55~2.50 Ga) (Geng
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et al., 2006; Guo et al., 2013; Wang et al., 2011); whereas its eastern part is connected !
with the Jiaodong—Liaoning—1Jilin tectonic belt which has recorded a large amount
of Paleoproterozoic zircon information (2.1~1.9 Ga) (Li et al., 2012); meanwhile, its
southern part is connected with the Anshan—Benxi metamorphic landmass where occurs |
the oldest rocks (~3.8 Ga) of the North China Craton (Liu et al., 1992). In this sense, the |
Northern Liaoning—Southern Jilin metamorphic landmass acts as an important element I
that connects the different micro landmasses of the Archean North China Craton; this
important position is the key to understand the geological relationship between different |
metamorphic landmasses (Bai Xiang et al., 2014). !

The Qingyuan Complex is an essential component of the Northern Liaoning—Southern
Jilin metamorphic landmass, which is mainly composed of TTG gneiss, hypersthene
granite, and epicrustal rocks of high amphibolite facies to granulite facies (Shen Baofeng
et al., 1994). The testing samples of this paper are mainly collected from this rocks (Fig. 2).
TTG gneiss takes more than 50% of the Qingyuan Complex’s total volumes, and is mainly
distributed in the areas along Hongtoushan Mountains, Hejiapuzi, Shibadaoling, and
Shujigou. The diagnostic indicator mineral garnet occurs widely in the rocks, which can
be used as the regional correlation index in the whole Qingyuan area (Zhang Yajing et al.,
2014). The hypersthene granite usually associates with granulite facies supracrustal rocks;
their outcrops, mainly seen along Xianjinchang, Wugoutou, Jingjiagou, and Zhongxintun
areas, are not very widespread with the biggest outcropping area being several hundreds
of square meters whereas the smallest ones only 10 and odd square meters; especially in
the Zhongxintun hypersthene granite complex, usually occur the inclusions of granulite
facies supracrustal rocks (Zhang Qiusheng, 1984). The supracrustal rocks are mainly a
suite of volcanic rocks (from mafic to felsic) and clastic sedimentary rocks, which are !
named as, from bottom to top, Jingjiagou Rock Formation (corresponding to the Xiaolaihe :
Rock Formation in the Hunnan area), Shipengzi Rock Formation, Jinfengling Rock
Formation, Hongtoushan Rock Formation, and Nantianmen Rock Formation (Yu Fengjin '
et al., 2006). Along with the reforms of the later stage tectonic-orogenic events, a series of !
metallic ore deposits vital to the national economics occur inside the Qingyuan Complex,
among of which include the volcanic rocks related massive sulfides ore deposits (e.g., the
Hongtoushan type Cu-Zn-Au deposits, and Jishugou Cu-Zn-Au deposits), the banded
iron formations (BIF, e.g., Xiaolaihe iron deposit), and the metamorphic hydrothermal
vein type gold deposit (e.g., Nanlongwangmiao gold deposit, and Xiadapu gold deposit).
Right in this sense, the researches on the Qingyuan Complex are not only helpful to reveal
the geological evolution of the North China craton, but also valuable in guiding the ore- !
searching of important metallic deposits; whereas the zircon chronological studies and the
geochemical data collections of the Qingyuan Complex are the bases of these researches.
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Table 1 has briefly listed the metadata of the zircon geochronological and geochemical

testing database of the Qingyuan Complex in Northern Liaoning Province.

2 Data Collection and Processing Methods

2.1 Sample Collection

Twenty-six items of rock sample in this research are collected by Institute of Geology

(affiliated to Chinese Academy of Geological Sciences) from the high-grade metamorphic

supracrustal rocks and TTG gneiss units of the Qingyuan Complex in the Northern

Liaoning Province. Among these 26 samples, 12 items are dated with zircon U-Pb method;

23 items are analyzed with both zircon U-Pb dating and geochemical testing. The strata of

the supracrustal rocks include Xiaolaihe, Jinfengling, and Hongtoushan Rock Formations

of Qingyuan Group; their rock types.are as plenty as of gneissoid granodiorite, tonalitic

gneiss, trondjemitic gneiss, granodioritic migmatitic gneiss, diopside-amphibolite leptynite,
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hornblende-biotite-plagioclase gneiss, gneissoid hypersthene granite, garnet-hypersthene-
biotite-plagioclase-gneiss, granitic gneiss, amphibolite-diopside- biotite-plagioclase geniss,
intermediate volcanic rocks, biotite-plagioclase gneiss, plagioclase- amphibolite, and
sillimanite garnet gneiss. The sampling locations and the concrete mineral associations are
listed in Table 2; the abbreviation of the minerals is adopted after the scheme of Whitney
et al. (2010).

Table 1 Metadata table of Database (Dataset)

Items

Description

Database (dataset) name

Database (dataset) authors

Data acquision time
Geographic area

Data format

Data size

Data service system URL

Fund project

Language

Database (dataset)
Composition

The dataset of zircon geochronological & geochemical testing of
Qingyuan Complex in Northern Liaoning Province

Li Chong, Institute of Geology, Chinese Academy of Geological Sciences
Ren Liudong, Institute of Geology, Chinese Academy of Geological
Sciences

2011—2013

Qingyuan Area, Northern Liaoning
*xls

344 KB

http://ddc.cgs.gov.cn

Geological Exploration Project aided by China Geological Survey
(No. 1212011120129)

Chinese

The dataset consists of two parts of data:

(1) Zircon U-Pb dating data_QY.xls, which is from 12 items of rock
sample’s zircon U-Pb dating results; each sample has an individual
worksheet; each worksheet records the sample numbering, sampling
location, rock type, analysis point code, isotopic ratio, age, errs, and other
necessary data;

(2) Geochemistry data_QY.xls, which is from 23 items of rock sample’s
geochemical analyses with their sample codes and rock types.

Table 2 Locations, Rock Type, mineral associations and Zircon age of the samples from the

Qingyuan Complex in northern Liaoning

Sampl . . . Zi
ZEIIE ¢ Location Rock Type (Mineral Association) lr(cl\(j[r;)a £e
QY021 Zhongxin Village, Gneissoid Granodiorite
Qingyuan (hbl, bt, pl, kfs, qtz, ep)
2528433 ();
Siheyong Village, Gneissoid Hypersthene Granite (D;
QY051 ingyuan (bt, hbl, kfs, pl, qtz, opx, ap, mgt) 250616(M);
gyu 9 ] s’p 7q » Op e p’ g 2499:‘:16(R)
Tonaliti i
QYO06-1 Jinquanxian, Qingyuan onalitic Gneiss

(hbl, pl, qtz, bt, kfs)
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Continued table 2
Sample Location Rock Type (Mineral Association) Zircon age
No. P (Ma)
S Tonalitic Gnei
QY07-1 Gounaidianzi, Qingyuan ONATIte Lne1ss

QY09-12

QY13-1

QY14-1

QY14-3

QY16-

12)

QY16-8

QY17-1

QY18-5

QY18-7

QY18-8

QY19-1

QY20-1

QY20-2

QY21-1

QY22-7

QY25-1

Shujigou, Qingyuan

Shibadaoling North,
Qingyuan

Shipengzi Village,
Qingyuan
Shipengzi Village,
Qingyuan
Shipengzi Village,
Qingyuan

Shipengzi Village,
Qingyuan

The north of Shipengzi
Village, Qingyuan

Xiaolaihe Iron Deposit,
Qingyuan

Xiaolaihe Iron Deposit,
Qingyuan

Xiaolaihe Iron Deposit,
Qingyuan

Lower Part of Mining Pit,
Xiaolaihe Iron Deposit,

Qingyuan

South of Gounaidianzi,
Qingyuan

South of Gounaidianzi,
Qingyuan

South of Gounaidianzi,
Qingyuan

Northeast to Xianjinchang,
Qingyuan County

The South of Xiaogujia,
Qingyuan

(hbl, pl, qtz, bt, kfs)

Trondjemitic Gneiss (kfs, qtz, bt, pl, bt)

Granodioritic Migmatitic Gneiss
(pl, qtz, ap, ep, chl, cal)

Granodioritic Gneiss (hbl, bt, pl, kfs, qtz, ep)

Gneissoid Granodiorite
(hbl, bt, pl, kfs, qtz, ep)

Tonalitic Gneiss
(hbl, pl, qtz, bt, kfs)

Gneissoid Granodiorite
(hbl, bt, pl, kfs, qtz, ep)

Diopside Amphibolitic Leptynite
(hbl, pl, cpx, ap, mgt, qz)

Trondjemitic Gneiss (kfs, qtz, bt, pl, bt)

Granodioritic Gneiss (pl, qtz, ap, ep, chl, cal)

Tonalitic Gneiss (hbl, pl, qtz, bt, kfs)

Amphibolite-biotite-plagioclase Gneiss
(bt, pl, hbl, kfs, qz, ap, cal, chl)

Granitic Gneiss (Opx, cal, bt, qz, kfs, pl,
amp, sph)

Amphibolite-diopside-biotite-plagioclase
Gneiss(bt, cpx, hbl, pl, kfs, qz, ep, amp, ap)

Garnet-hypersthene-biotite-plagioclase Gneiss
(bt, grt, pl, opx, qz)

Gneissoid Granodiorite
(hbl, bt, pl, kfs, qtz, ep)

Amphibolite-biotite-plagioclase Gneiss
(TTG) (bt, pl, hbl, ep, cal)

2566+12 (M);
2534427(R)

2527415 (I);
2511+18(M);
2501431(R)

2525425 (I);
2497+15(M);
2505+38(R)

2495421 (M);
2455430(R)

2492422 (M);
2467423(R)

2528422 (I);
2494+33(M);
2479421(R)

2492421(M);
2467+13(R)
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Continued table 2

1 Zi
SE;IE ¢ Location Rock Type (Mineral Association) lr(cl\(;[r;)a ge
Weizi th, North
QY26-1 _elZI South, Northern Gneissoid Granite (pl, kfs, qtz, bt, hbl)
Qingyuan
Weizi South, North
QY262 oA SOuL O 5 issoid Granite (pl, kfs, gtz, bt, hbl)
Qingyuan
. Intermediate Volcanic Rocks (pl, bt, ep, chl, 2504425 (M);
Y27-1 Mamahuol K
QY27 amahuolang, Kaiyuan kfs, amp) 2468+15(R)
QY87-1 The Rear Ridge, Sillimanite-garnet Gneiss (sil, grt, ky, st, ged, 2509+8 (M);
Hongtoushan Mining Area opx, bt, qz, pl) 2497+7(R)
The Rear Ridge, . o 2538+12 (M);
Y87-2 Pl lase Amphibol 1
QY87 Hongtoushan Mining Area agioclase Amphibolite (pl, ged, qtz) 2528+17(R)
QY87-8 The Rear Ridge, Biotite-plagioclase Gneiss (bt, grt, opx, rt, 2560+12 (M);
Hongtoushan Mining Area qtz, pl) 2528+18(R)

2.2 Testing Methods

This paper has carried out zircon dating and geochemical analysis for the rock samples
from the high-grade metamorphic supracrustal rocks and TTG gneiss unit in the Qingyuan
Complex in Northern Liaoning Province. The separation of zircon samples was finished
by the laboratory of Langfang Chengxin Geological Services Company (Hebei Province);
the samples were crushed, washed, dried, and screened; and then the magnetic separation
and density separation were applied to pick out the pure zircon grains. Under the
binocular, the zircon grains with larger sizes and perfect shapes were selected out. Zircon’s
cathodoluminescence images and backscatter images were obtained on the scanning
electron microscope branded with LA-ICP—MS FEI PHILIPS XL30 SFEG, which is
owned by Institute of Mineral Resources, Chinese Academy of Geological Sciences.
Zircon dating was prepared after the selection of zircon grains by cathodoluminescence
images, transmitted images, and backscatter images. The zircon U-Pb LA—ICP—MS dating
was finished on the Thermo Element II mass spectrometer by China National Geological
Experimental Testing Center. The supporting gas of denuding materials was He; the zircon
age was corrected with the standard zircon GJ-1 and Plesovice which were used as the
two exterior standard materials; the two exterior standard samples were respectively tested
additionally every five samples. The raw data are processed with GLITTER software;
the zircon ages concordancy diagram was finished applying the ISOPLOT 3.0 software
(Ludwig, 2003). The whole-rock geochemical analysis was finished by the China National
Geological Experimental Testing Center. The testing of the contents of major elements of
the above-mentioned samples was finished with the XRF method; the rare earth element
testing and microelement testing were done with ICPMS method. Among all the testing
and analysis, the errors of the whole-rock major element analysis are better than 5%; in
the microelement testing, when the element content is bigger than 10x10°, the error is less
than 10%.
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3 Description of Data Samples

GEOSCIENTIFIC DATA & DISCOVERY(2)

The Dataset of Zircon Geochronological and Geochemical Testing of Qingyuan

Complex in Northern Liaoning Province is of Excel format table-type data, including such
2 Excel data files as (1) Zircon U—Pb dating data QY.xls, and (2) Geochemistry data
QY.xls. The file (1) describes the U—Pb age information of the samples in the studied
area, including 12 items of zircon dating samples, each with an individual work sheet

comprising of Sample Codes, Sampling Location, Rock Type, Analysis Point Code, Th/U

Ratio, Isotopic Ratio, Ages, Errors, and other data (as shown in Table 3); while the file (2)

includes such information as each sample and its code, rock type, and geochemical data of

the 23 testing samples (as listed in the Table 4).

Table 3 Zircon U-Pb Isotopic Dating Results

Sample No.
Sample Location

Rock Type

Character

Character

Character

LA-ICP-MS Zircon Analysis Data and Age Values

Isotopic Ratios

Apparent Ages (Ma)

Analysis Point

207Pb/235U ilS 206Pb/238U il& 206Pb/238U ilﬁ

207Pb/236U +18

207Pb/238U +18

Character float float float float float float float float float float
Character float float float float float float float float float float
Practical Example
Sample No. QYO05-1
Sample Location Siheyong Village, Qingyuan, Liaoning Province
Rock Type Gneissoid Hypersthene Granite
LA-ICP-MS Zircon Analysis Data and Age Values
Isotopic Ratios Apparent Ages (Ma)
ATy Iy TR g TRy T
QY05-1_1 11.13 023 048 0.01 2502 33 2534 19 2533 38
QY05-1_2 10.66 022 047 001 2442 33 2494 19 2493 38
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Table 4 Lithogeochemical Data

Rock
T Character Character Character Character Character Character Character Character Character
ype
Sample
N Character Character Character Character Character Character Character Character Character
0.
Element float float float float float float float float float
Practical Example
Amphibolite-  Garnet-
Amphibolite- Amphibolite-
Gneissoid Diopside- diopside-  hypersthenite Intermediate
Granodioritic -biotite- Granitic biotite-
Rock Type  hypersthene -amphibolite -biotite- -biotite- Volcanic
Migmatite -plagioclase Gneiss -plagioclase
granite leptynite plagioclase  -plagioclase Rocks
Gneiss Gneiss
Gneiss Gneiss
Sample No.  QYO05-1 QY13-1 QY17-1 QY19-1 QY20-1 QY20-2 QY21-1 QY25-1 QY27-1
Si0, (%) 68.05 64.60 56.89 63.50 70.23 58.20 61.14 60.37 59.76

4 Data Quality Control and Evaluation

The zircon geochronological dating and geochemical testing were both finished in
China National Geological Experimental Testing Center. All the testing procedures were
fulfilled according to the strict international standards. Because of the complicate tectonic
evolution of the Qingyuan Complex in the Northern Liaoning Province, the zircon samples
were usually of multi-staged growth striations. Before the zircon dating tests, the zircon
target was scanned under the transmitted microscope and cathodoluminescence so as to
pick out the suitable zircon grains and allocate the best testing points on the zircon grains,
and to avoid getting insignificant testing results (false zircon ages) on the fissures or the
growth boundaries of the tested zircon grains. The processes of LA-ICP-MS zircon U—
Pb dating tests in this research are basically the same with that of Hou Kejun et al. (2007);
the GJ-1 zircon (the standard sample of Australia MacQuarie University’s Continental
Geochemistry & Metallogenesis Research Center Laboratory) and the Plesovice zircon
(the measured standard of the U-Pb dating by Norway University of Bergen’s Geosciences
Department Laboratory) were used as the exterior standards to correct the testing results.
The measured U—Pb data points in this research are basically allocated on the concordant
line; meanwhile, the measured zircon ages (testing results) are correlative to that of the
other scholars in the same geographical regions (Wan Yusheng et al., 2005; Grant et al.,
2009; Bai Xiang et al., 2014).

5 Conclusions

The Dataset of Zircon Geochronological and Geochemical Testing of Qingyuan
Complex in Northern Liaoning Province is of Excel format table-type data, including
2 Excel data files, respectively as Zircon U—Pb dating data QY.xls, and Geochemistry
data QY.xIs. Among these two files, the first one describes the U—Pb ages of the samples
collected from the studied area, including 12 zircon dating samples, each with an
individual work sheet comprising of such entries as Sample Codes, Sampling Location,
Rock Type, Analysis Point Code, Th/U Ratio, Isotopic Ratio, Ages, Errs, and other data;
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while the latter file includes such information as each sample and its code, rock type, and
geochemical data of the 23 testing samples. This dataset could offer the key basic data
for the researches on the geological evolution of the North China Craton, and for the ore-
searching in the Northern Liaoning Province.
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