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Geochemical Dataset of the Shizishan Magmatic Fluid System
in the Tongling Ore Concentration Area, Anhui Province

CHANG Yinfo', PEI Rongfu’, HOU Zengqian’, YANG Zhusen’

(1.Department of Land and Resources of Anhui Province, Hefei 230088, Anhui, China; 2.Institute of
Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 3.Institute of
Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Tongling ore district is one of the most well-known Cu-Au-Fe producing areas in
China, where the mineralization is closely related to magmatism. The Shizishan magmatic-
hydrothermal system is developed extensively in the Tongling ore district and has been well studied.
Major whole-rock and trace element data comes from 34 rock samples of ore-related intrusions,
microthermometry data of 32 fluid inclusion samples, trace element and REE data of 5 fluid
inclusions of quartz samples, C—H-O is otopic data of 28 samples, and sulfur isotope data of 27
samples from representative deposits in the Tongling district. The Shizishan magmatic-hydrothermal
system dataset probably reflects the characteristics of magmatic activities, the source and origin of
ore-forming fluids and that of ore-forming materials.

Keywords: Tongling ore district; magmatic-hydrothermal system; Shizishan, Anhui province;
geochemistry

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

1 Introduction
1.1 Regional geological background

The Shizishan ore-forming fluid system developed in the Middle and Late Jurassic. It
is mainly distributed in such zones as the Tongguanshan ore field, the Shizishan ore field
(and Jiaochong and Yanchong districts to the south), the Fenghuangshan ore field, and
the Shatanjiao ore field; occurrence locations are primarily concentrated in the contact
zones of rock masses and surrounding rock. There are a few interlayered metasomatized
and percolated skarns, which were mineralized and superimposed on an early massive
sulfide ore bed in the Tongguanshan and Shizishan ore fields, forming a unique “multi-
story” deposit. Whole-rock K/Ar dates of fresh rock masses have been calibrated as
(152.99+2.85) Ma (Fenghuangshan granodiorite) and 135.3 Ma (Tongguanshan light
gray quartz monzodiorite) (Zhou et al., 1987), with a gradually younging trend from
east to west. Skarn-type mineralization is developed in rings and dots around the rock
masses, and is distributed in clusters and belts in the Tongling ore concentration area,
forming a fluid-activity domain exhibiting a column in the NE direction and a belt in
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the E-W direction. The magmatic fluid system at this stage was the most developed,
with the most complete action types seen in the Shizishan ore field. The activity of the
Shizishan magmatic fluid system had extremely large effects on the mineralization in the
Tongling area, not only superimposing and transforming the pre-existing SEDEX-type
massive pyrite bed into large-scale layered Cu deposits, e.g., Dongguashan, Songshushan,
Laomiaojishan, Tianmashan, and Xingqiao, but also forming large quantities of skarn-
type Cu-Fe-Au deposits, e.g., the Cu deposits in such zones as Xiaotongguanshan, Bishan,
east Shizishan, west Shizishan, Datuanshan, Laoyaling, Fenghuangshan, and Shatanjiao
(Fig. 1). This caused the mineralization in this area to reach its peak stage (Yang et al.,
2004). Skarn-type mineralization is closely related to quartz monzodiorite and pyroxene
monzodiorite, and is characterized by development of multiple types of skarn. Three are as
follows: skarn type, e.g., west Shizishan (regionally comparable to the southern Wushan
ore belt in Jiangxi, and Tonglushan in Hubei, etc.); cryptoexplosive breccia type, e.g., east
Shizishan, and Yaoyuanshan (regionally comparable to Yangjishan in Jiangxi); and meso-
epithermal vein type, e.g., Jiguanshi (comparable to Xiaomiaoshan in Dingxian County).
The mineralization formed typical skarn-type mineral assemblages: garnet + diopside
+ magnetite belt — chalcopyrite + pyrite + pyrrhotite + (grammatite + actynolite) belt —
quartz + calcite belt, of which the occurrence locations are primarily concentrated in the
contact zone of rock masses and surrounding rock, with a few interlayered metasomatized
and percolated skarns.
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Fig.1 Distribution map of the magmatic hydrothermal system in the Tongling ore district
(modified after 321 Geological Brigade)

1.2 Data meaning

The Tongling ore concentration area is one of the most well-studied Cu, Au and
Fe producing areas in China, and the mineralization has a close relationship with the
magmatism that produced the ores (Zhai et al., 1996; Zhai, 1992; Hou et al., 2011; Zhou
et al., 2012). The Shizishan magmatic fluid system is distributed most widely, and is the

principal part of magmatic activities and mineralization in the Tongling ore concentration

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2017, Vol.44 Supp.(1) | 61



Geochemical Dataset of the Shizishan Magmatic Fluid System
GEOLOGY IN CHINA in the Tongling Ore Concentration Area, Anhui Province

area; numerous geologists have focused attention on this system (Guo Wenkui 1957;
Guo Zongshan 1957; Chang Yinfo and Liu Xuegui, 1983, Chang Yinfo et al., 1991; Mao
Jianren et al., 1990; Deng Jinfu et al., 1992; Wu, 1992; Tang Yongcheng et al., 1998; Xu Z
W et al., 2005, 2007).The geochemical dataset retrieved from the Shizishan magmatic fluid
system includes data of major and minor elements in the mineralization of rock masses, as
well as the data of major and minor elements in and the micro-temperature measurement
and stable isotope data of fluid inclusions. Such information can reflect the magmatic
activity characteristics, ore-forming fluid characteristics, and ore-forming material sources
of the Shizishan magmatic fluid system, having important reference values for disclosing
the deposit genesis, ore-forming fluids, and ore-forming material sources.

1.3 Brief introduction to dataset metadata

A brief table of metadata of the geochemical dataset of the Shizishan magmatic fluid
system in the Tongling ore concentration area is shown in Table 1. The table includes the
Chinese (English) name of the dataset, data acquisition date, geographic area, data volume,

data format, data press address, foundation projects, and database (set) composition.

Table 1 Metadata table of dataset(s)

Items Description

Geochemical Dataset of Shizishan Magmatic-hydrothermal System in the

Datab dataset . Lo
atabase (dataset) name Tongling Ore District

Data acquisition time 2001—2005

Geographic area Tongling Area, Anhui Province
Data size 98 kB
Data format xlsx

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

Large-scale comprehensive research project of science and technology of

F .
oundation items Ministry of Land and Resources (No. 20010103)

Dataset comprises 3 sections, and 7 data tables in total.

Section 1:analysis results of whole-rock major and minor elements in the
magmatic rock of the Shizishan magmatic fluid system, including “Table
1—1 Table of major elements in the mineralization rock masses of the Shizishan
magmatic fluid system”, and “Table 1—2 Table of minor and rare earth elements
in the magmatic rock of the Shizishan magmatic fluid system”

Section 2: data of micro-temperature measurement, minor and rare earth

Database (set) elements, and liquid-phase components of fluid inclusions in the Shizishan

.. magmatic fluid system, including “Table 2—1 Table of homogenization
composition

temperature measurement results of fluid inclusions in the Shizishan
magmatic fluid system”, “Table 2—2 Table of characteristics of rare earth
elements in quartz inclusions from deposits in the Tongling area”, and “Table
2-3 Table of characteristics of minor elements in quartz inclusions from
deposits in the Tongling area”

Section 3: data of C-H-O-S stable isotopes in the Shizishan magmatic fluid
system, including “Table 3—1 Test results of C, H and O isotopes in the
Shizishan magmatic fluid system”, and “Table 3—2 Test results of S isotopes
of representative deposits in the Tongling area”
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2 Data acquisition and processing methods
2.1 Sample collection

Mineralization rock mass samples from the Shizishan magmatic fluid system were taken
from fresh quartz monzonite, quartz diorite, granodiorite, and magmatic rock with weak
alterations including skarnization, potash feldspathization and silicification, from such
representative deposits in the system as Xingqiao, Fenghuangshan, east Shizishan, and
Tongguanshan.

Sampling and test of fluid inclusions: The test samples were from several main ore
districts related to magmatic rock in the Tongling ore concentration area, including
Tongguanshan, Chaoshan, Dongguashan, and Fengxianggengchen of Fenghuangshan.
Quartz and calcite related to magmatic activities were selected for grinding preparation of
inclusion sheets.

S isotope samples for pyrite, chalcopyrite and pyrogelite were collected from skarn and
Cu-Fe ore from representative deposits of the Shizishan magmatic fluid system, including
Xingqiao, Fenghuangshan, east Shizishan, Tongguanshan, and Jiguanshi.

The C—H—-0 isotope samples for marble, skarn and calcite came from representative
deposits of the Shizishan magmatic fluid system.

2.2 Analysis methods

In this study, geochemical analysis were conducted on magmatic rock samples closely
related to the mineralization in the Shizishan magmatic fluid system of the Tongling
ore concentration area, including 34 samples for whole-rock major elements and 18
samples for analysis of rare earth and minor elements. All analyses were completed in
the laboratory of the Institute of Geophysical and Geochemical Exploration, Chinese
Academy of Geological Sciences, Beijing; the analysis of whole-rock major elements were
conducted using X—ray fluorescence spectrometry (XRF), and determination of minor
elements was conducted using the ICPMS method.

The micro-temperature measurement for fluid inclusions was performed with a
THMS600 hot-cold stage made by Linkam Company, and completed at the University of
Science & Technology Beijing. The technical parameters of the test instrument were as
follows: platinum resistance sensor, controlled stable temperature £0.01°C , minimum display
division of 0.01°C , temperature measurement range of —196 to 600°C , axial movement distance of
sample of 16 mm, light aperture of 1.3 mm, and heating/refrigerating rate of 0.01°C t0130°C /
min. KNO,, CCl,, K,CrO, and artificially prepared NaCl standard solution were the reference
materials for calibration, £2°C was the error relative to reference materials at 400°C , and
+0.1°C was the error relative to reference materials at —22°C . In general, 10°C /min was
set as the temperature control rate during heating or refrigerating, and a rate less than 1°C /
min was set near the transformation temperature. The magnification used was x100-800
with an OLMPUSOBXS51 optical microscope. The temperature measurement process for
inclusions was as follows: Cool down with liquid nitrogen — Observe the change of the
inclusion during refrigeration — Allow temperature to rise slowly, and control the rate
near the transformation temperature — Observe and record the three-phase point, freezing
point, and clathrate disappearing temperature, etc.

The analysis of the S isotopes of the ore minerals was conducted at the Open Laboratory
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for Isotopes, Chinese Academy of Geological Sciences, and the analysis of the C-H-O
isotopes of marble, skarn and calcite was conducted at the Analytical Laboratory,
Beijing Research Institute of Uranium Geology. The test instrument was an MAT-253
mass spectrometer. For analysis of O isotopes, the sample was crushed first, and sieved
through 40—60 meshes; and then the sample was observed under a binocular eyepiece,
and pure single minerals were sorted out; the purity should be over 99%. After the treated
sample was washed, and the adsorbed water and secondary inclusions were removed
from the sample, study was conducted. The analysis of O isotopes was performed using
the BrF5 method (Clayton et al, 1963); first 12 mg was sorted out from the pure sample,
and allowed to react with BrF; for 15 h, and then O, was extracted; the extracted O, was
introduced into a CO, conversion system set to 700°C and 12 min, and CO, was prepared
and collected. For analysis of H isotopes, H, was extracted using the vacuum burst and
zinc reduction methods. The inclusion sample was first heated to burst temperature, with
volatiles released and steam extracted, and then the water and zinc were allowed to react
at 400 °C , producing H, (Coleman et al., 1982), which was cooled with liquid nitrogen,
and stored in bottles with activated carbon. The SMOW was taken as standard for the
analysis results of both H and O isotopes. The analysis accuracy of H isotopes was +2%,
and that of O isotopes was +£0.2%. The 100% phosphoric acid method was used for the
C—O isotopes. The V-PDB was taken as standard for the analysis results of §"°C, and
the V-PDB and SMOW were taken as standards respectively for the analysis results
of 6'°0; for calculating 6'°0O, the formula given by Coplen et al. (1983) was employed:
0" 0gpow=1.03091%x5"*0pp+30.91. The analysis accuracy was better than 0.05%o for 6"°C,
and better than 0.10%o for 6'°O.

3 Description of data samples

The geochemical dataset of the Shizishan magmatic fluid system in the Tongling ore
concentration area is kept as Excel sheet type data, including 3 sections and 7 Excel data
files (see Table 1). Section 1 gives whole rock analysis results of major and minor elements
in the magmatic rock, with Table 1-1 and Table 1—-2. Section 2 is micro-temperature
measurement, minor and rare earth elements, and liquid-phase components of the fluid
inclusions including Table 2—1 homogenization temperature measurement results, Table
2—2 characteristics of the rare earth elements in the quartz inclusions and Table 2—3
characteristics of the minor elements in quartz inclusions from deposits in the Tongling
area. Section 3 is the C—H—O-S stable isotope data including Table 3—1 C—H—O isotope
test results and Table 3—2 S isotope test results of representative deposits in the Tongling
area. A data file “Table of analysis results of major and minor elements in magmatic
rock of the Shizishan magmatic fluid system” describes the information on the sampling
positions of and the major elements in 34 rock samples from rock masses closely related
to mineralization (Table 2); “Table of minor and rare earth elements in magmatic rock of
the Shizishan magmatic fluid system” describes the information on the sampling positions
of the minor and rare earth elements in 18 samples (Table 3); “Table of homogenization
temperature measurement results of fluid inclusions in the Shizishan magmatic fluid
system” describes the information on homogenization temperatures of quartz and calcite
inclusions in 32 rock samples related to magmatic activities (Table 4); further tables give
characteristics of rare earth elements and minor elements in 4 quartz inclusions from
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samples from deposits in the Tongling area (Tables 5 and 6); information on C, O and H

isotope compositions in 28 samples from the hydrothermal system related to the Shizishan

magmatic fluid system is given in Table 7; and the test results of S isotopes in 27 samples

from representative deposits in the Tongling area is shown in Table 8.

Table 2 Table content of Major element data of magmatic rock in Shizishan magmatic system

number field name dimension data type Examples
1 Sample number character type L1-1-1
2 Producing area character type Xingiaotou
3 lithology character type Lightg ii}(f) ((i:i(z)a;ri:: spot
4 Test elements character type SiO,
5 Element contents % floating point 58.96

Table 3 Table content of trace element data of magmatic rock in the Shizishan magmatic system

number field name dimension data type Examples
1 Sample number character type L1-1-1
2 Producing area character type Xingiaotou
3 lithology character type Lightg ii}(l) ((i:i(:;rifee spot
3 Test elements character type La
4 Element contents 10° floating point 26.6

Table 4 Table content of homogenization temperature data of fluid inclusions in the Shizishan
magmatic system

number field name dimension data type Examples
1 Sample number character type C43-8-2
2 Sampling position character type Chaoshan
3 test object character type quartz
4 homogeneous temperature range °C character type 276.9-417.0
5 Average homogeneous temperature °C floating point 363.9

Table 5 Table content of REE data in fluid inclusions of quartz in the Tongling ore district

number field name dimension data type Examples
1 Sample number character type TGS-4
2 Sampling position character type Tongguan Mountain
3 test object character type Quartz inclusion
4 Test elements character type La
5 Element contents 10”° floating point 0.11
6 H,O uL/g floating point 0.116
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Table 6 Table content of trace element data in fluid inclusions of quartz in the Tongling ore district

number field name dimension data type Examples
1 Sample number character type TGS—4
2 Sampling position character type Tongguan Mountain
3 test object character type Quartz inclusion
4 Test elements character type Li
5 Elements contents floating point 0.972
6 Feature clement character type Co/Ni

parameter

Feature element . .
7 . floating point 0.18
content ratio

Table 7 Table content of C, H and O isotopic composition of the ore-forming fluids in the Shizishan
magmatic system

number field name dimension data type Examples
1 Sample number character type C120-19-10
2 Rock name character type Pyrite-containing limestone
3 Sampling position character type Chaoshan
4 Test object character type Calcite
6 0" Ogrow floating point 22.5
7 0"Copp %o floating point 3.6
8 0" 010 %0 floating point 18.4
9 oD %0 floating point -39

Table 8 Table content of sulfur isotope data from representative deposits in Tongling district

number field name dimension data type Examples
1 Sample number character type 111
2 Producing area character type Xingiao
3 Sample name character type Quartz pyrite diorite porphyry
4 Single mineral species character type Disseminated pyrite
6 0*Syenr %o floating point 2.5

4 Data quality control and evaluation
4.1 Analysis of major elements and minor elements

The relative error of analysis of major elements is better than 5%; in analysis of minor
elements (including rare earth elements), the relative error is less than 5% when the
element content is more than 10x10°°, and less than 10% when the element content is less
than 10x10°.

4.2 Micro-temperature measurement data of fluid inclusions

KNO,, CCl,, K,CrO, and an artificially prepared NaCl standard solution were reference
materials for instrument calibration, +2 °C was the error relative to reference materials at
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400°C , and +0.1°C was an error relative to reference materials at —22°C . The quantity of
inclusions tested was from 10 to over 20.

4.3 Analysis of stable isotopes

The analysis accuracy of H isotopes was 2%, and that of O isotopes was +0.2%. The
analysis accuracy was better than 0.05%o for §"°C, and better than 0.10%o for 6'°O.

5 Conclusions

The geochemical dataset of the Shizishan magmatic fluid system is a set of systematic
data, including that of major and minor elements in the main mineralization rock masses,
and of major and minor elements in and the micro-temperature measurements and stable
isotopes of the fluid inclusions. This dataset can systematically reflect the magmatic
activity characteristics, ore-forming fluid characteristics and ore-forming material sources
of the Shizishan magmatic fluid system, providing data support for and having important
reference value for disclosing such scientific questions as the deposit genesis, ore-forming
fluids, and ore-forming material sources and evolution.
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