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Abstract: China Regional Geochemical Exploration Database is the first one of its kind that
synthesizes the testing data of 39 elements and their oxides from the regional geochemical
exploration respectively at scales of 1:200, 000 and 1:500, 000, covering 28 provinces (autonomous
regions and municipalities directly under the central government). It features nearly 55.4 million
pieces of data collected from 1.42 million data points. The data involves 1, 299 map sheets at scale
of 1:200, 000 and 18 map sheets at 1:500, 000. It is China’s first massive geochemistry database.
The national mineral resources potential evaluation project updated the database, making the
national geochemical exploration database cover over 1.47 million records of aggregated data, with
the data reaching 63.21 million records. On this basis, more than 40, 000 geochemical maps have
been compiled, and a spatial database has been established to provide rich geochemical information
for carrying out geochemistry research and predicting mineral resources. This pioneering work is of
great significance to improve the level of geochemical exploration and research in China. It provides
the most fundamental data for studying regional geochemical distribution of metallogenic elements,
ecological environment, and basic geology, as well as for mineral resources prospecting throughout
China.

Key words: national; regional geochemical exploration; stream sediment; geochemical data; spatial
database

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

1 Introduction

The regional geochemical exploration in China initiated with the introduction of

Regional Geochemistry Exploration

Nationwide Scanning Program (RGE-
NSP). Xie Xuejin, Sun Huanzhen, Li Shanfang, Fang Hua and other experts jointly put
forward the proposal for RGE-NSP to the head of the General Administration of Geology
of People’s Republic of China in January 1978 at the National Conference of Geological
Directors organized by the former National Directorate General of Geology in Shanghai.
This proposal was formally incorporated into the medium and long-term plans as well
as the annual plans of national basic geological survey of the Ministry of Geology and

About the first author: XIANG Yunchuan, male, born in 1957, PhD; is a professor-level senior engineer engaged in geophysical and geochemical
research. E—mail: xyunchuan@mail.cgs.gov.cn.
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Mineral Resources of China after a meticulous discussion by relevant experts arranged by
the leaders of General Administration. The specific tasks were organized and implemented
by departments under the General Administration of Geology in addition to provinces,
autonomous regions, and municipalities directly under the central government. It was
planned to take 3 to 5 years to conduct pilot studies on fieldwork methods, sample
processing schemes, sample testing methods and supporting programs, quality control, and
standard sample preparation techniques of regional geochemical exploration (Xie Xuejin,
1978, 1992; Nan Junya, 1985).

The pilot study on fieldwork methods and sample analysis of the regional geochemical
exploration laid the foundation for RGE-NSP. The Ministry of Geology and Mineral
Resources of China formally issued China Regional Geochemical Exploration Plan
in May 1981 and Regulations on the Working Method for Regional Geochemical
Exploration——Nationwide Scanning Program (RGE-NSP) in February 1985, requiring
all the provincial bureaus of geology and mineral resources to implement these issues. In
addition, the Ministry carried out a large-scale regional geochemical exploration work in a
planned and systematic manner throughout the country.

Through the implementation of the four Five-Year Plans, i.e., 6th Five-Year Plan to
the 9th Five-Year Plan, the nationwide regional geochemical exploration covered an area
of 6.5 million km” by the year 2002 and yielded remarkable major prospecting results. By
the year 2001, about 50, 000 geochemical exploration anomalies had been discovered.
After a preliminary inspection of geochemical exploration anomalies, more than 2,900 ore
anomalies were seen. Moreover, after detailed anomaly inspections, drilling inspections
and trench tests, more than 700 precious metal and non-ferrous metal ore deposits were
discovered, including more than 70 large and medium-sized deposits.

In order to gather, sort and rescue the massive amount of regional geochemical
exploration accomplishments accumulated over the past 20 years and establish a
nationwide regional geochemical database, China Geological Survey issued the geological
surveying technology method project “Compilation of National Geochemical Series Maps”
in 2001 (Xiang Yunchuan, 2001, 2002; Xie Xuejin et al., 2009). Technical specifications
of the project, such as project design documents and drafting implementation rules,
were compiled from October 2001. All the work was performed according to technical
specifications and the project was carried out in three phases. The first phase brought
together the raw grid data of regional geochemical exploration from the provinces across
the country. The second phase involved checking, collating, arranging, debugging, and
assembling the data before entering qualified data into the database. The third phase
involved studying the mapping method and technology, modifying and improving the
national regional geochemical database, correcting systematic errors, and compiling
national geochemical maps. After multi-cycled modifications, supplements, improvements,
and realizing data integrations, the nationwide regional geochemical database was finally
established. In addition, a series of national geochemical maps were completed according
to the project’s objectives.

Table 1 is a description of metadata of China Regional Geochemical Exploration
Database.
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Table 1 Metadata table of Database (Dataset)

Entry Description
Database (dataset) name China Regional Geochemical Exploration Database
Database (dataset) authors Xiang Yunchuan, Development and Research Center of China Geological
Survey

Mou Xuzan, China Geological Survey

Ren Tianxiang, Institute of Geophysical and Geochemical Explorations,
Chinese Academy of Geological Sciences

Liu Rongmei, Development and Research Center of China Geological

Surve
Wu Xi,lan, Development and Research Center of China Geological Survey
Data acquision time 1979—2009
Geographic area Across the country
Data format * mdb, * xls, *.dbf, *.det, *.txt
Data size 1.3GB

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

Fund project Jointly funded by the China Geological Survey project “Compilation of
National Geochemical Series Maps” (200120130092) and the National
Land and Resources Survey Project “National Important Mineral
Resource Potential Evaluation” (1212010633904)

Language Chinese
Databas§ gdataset) Main Contents of the Database: 30 sets of 1:200, 000 and 1:500, 000
Composition regional geochemical data submitted by all provinces across the country

(29 index charts of all provinces excluding Ningxia Autonomous Region,
a total of 944 grid data map or large-grid code maps, 64 data discs, and
20 data floppy disks, with a total of 1, 421, 213 data points [with the total
data amount of approximately 55.4 million] of nearly 39 elements and
oxides); and 30 sets of inspection and acceptance documents for each
province (grid data graphs, the original color geochemical maps of all
provinces, and various types of acceptance forms)

2 Data Acquisition and Processing

2.1 Database

Starting from the pilot study in 1979, the 1:20, 000 and 1:500, 000 regional geochemical
exploration had been carried out nationwide. Regional geochemical exploration was
carried out by bureaus of geological and mineral resources of 28 provinces (autonomous
regions and municipalities directly under the central government) under the original
geology and mining system and Xinjiang’s National Project 305. After establishion of
Ministry of Land and Resources and China Geological Survey in 1999, all the geological
survey bureaus in provinces (autonomous regions and municipalities) continued to carry
out regional geochemical exploration.

All samples sent for analysis were tested for 39 trace elements and oxides according to
the specifications. However, in the early 1980s, due to the backward instrumentation and
equipment and immature testing methods and techniques, the number of tested elements
was less than 39 in the labs of the bureaus of geology and mineral resources of minor
provinces.
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Samples of stream sediments dominated field sampling in regional geochemistry
exploration, while soil and rock samples were collected in minor areas. Therefore, the data
submitted mainly comprises the test data of 1:200, 000 and 1:500, 000 stream sediment
samples before the year 2002. The sampling density was generally 1-2 samples/km’, and a
composite sample in an area of 4 km” was sent for laboratory analysis. Moreover, as to the
1:500, 000 low-density regional geochemical exploration (only in minor provinces such
as Qinghai, Tibet and Xinjiang), the sampling density was generally 1 sample per 4~36
km’, and the analyzed sample was exclusively a single point sampling result. The database
contains a total of 1.42 million regional geochemical data points and nearly 55.4 million
data (39 kinds of elements), involving 1, 299 maps at the scale of 1:200, 000 and 18 maps
at the scale of 1:500, 000.

2.2 Data Workflow

The project team first gathered the original analysis data of regional geochemical
exploration of all provinces in the country, and then inspected, modified, accepted and
adjusted the data submitted by the provinces, before inputting qualified data into the
database.

The data workflow (See Fig 1) mainly follows the steps below:

(1) China Geological Survey issued Notice on the Relevant Requirements for the Data
Collection for Compilation of Regional Geochemical Series Map Data (CGS official
document [2001] No. 218) to the provinces (autonomous regions and municipalities
directly under the central government) under the national geology and mining system.

(2) The project team compiled the “Project Design Scheme”, “Mapping Rules”, “Data
Collection and Data-CD Acceptance Rules” and other requirements.

(3) All provinces (autonomous regions and municipalities directly under the central
government) extracted their regional geochemical exploration data in pursuance of the
notice of the China Geological Survey and submitted them to the project team. The data
items mainly include map title, sheet designation, map latitude and longitude, element
name, coordinates for each point, grid data, single-element grid data map, the 1:200, 000
international index map of the province, and information about the completion of regional
geochemistry exploration.

(4) The project team received the data CDs and grid data graphs of all provinces and
registered them based on the map sheet.

(5) All the received data was archived and backed up on CDs.

(6) One or two elements were selected to print the data point map of each province with
the scale of 1:200, 000, and the points and values were checked for accuracy against the
grid data graph.

(7) After checking and verification, the team conducted provincial data retrieval on the
maps without problems, and drew a single-element grid geochemical map of Ag and other
elements.

(8) In the event of a problem in data or maps, the team communicated with the original
data submission units for review, modification and supplementation. In some provinces,
this step was repeated multiple times till everything is correct.

(9) Information technology was employed to form a sub-database for each province; and
single-element raw data maps and geochemical maps were made.
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(10) Separate macro comparisons were made between the data maps of each province
and the original geochemical maps, and related geological and mineral resources
maps. Moreover, in the case of suspicious events, such as the discovery of geological
backgrounds and anomalous zones, relevant provinces were timely contacted for reviewing
and correcting the errors.

(11) All the original data and original grid geochemical maps of each province were
deposited into the Regional Geochemical Exploration Database.

(12) The team corrected systematic errors between maps and between provinces in the
original grid data of provinces.

(13) Data integration and standardization was accomplished, and the Regional
Geochemical Exploration Database was established.

rules

|

| Retrieval of data and related figures of provinces

Development of mapping data submission requirements and |

Inspection and submission of qualified data of provinces to
the project team

!

The project team registers the submitted data maps

!

| Raw data storage and backup

I

| Print point maps and check PTs and values

!

Qualified data are entered into the database after inspection

Problematic data are sent back to the provinces

!

Revised data are returned to the project team |

Draw a geochemical map of the original data based on
province

I

| Check the data again in the graph

The problematic maps in the provinces are
revised

Provinces send the revised data to the project
team

IR

Provincial data storage and the formation of the original
geochemical map

Check and process the systematic error between provinces
and map sheets

Data integration to form the Regional Geochemistry
Reconnaissance Database

v

| Development of mapping method and technique

!

| Compilation of national geochemical maps |

Fig. 1 Workflow for Nationwide Regional Geochemical Data Collection and Mapping

The application of geochemical exploration data focuses on data processing,
interpretation and mapping, which is based on the geochemical data. The main sources of
geochemical exploration data are regional geochemical data and geochemical exploration
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data of medium and large scales collected by the provinces. Through the application of
geochemical data processing technology, the secondary development, analysis, information
extraction and inferred interpretation of geochemical exploration data are carried out. Later
on, a series of geochemical maps, inferred interpretation maps and prognostic maps for
mineral resources prospecting are prepared.

Geophysical data application workflow is shown in Fig 2.
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Fig. 2 Flow Chart of Geophysical Data Application for Potential Evaluation of National
Mineral Resources

2.3 Data Selection

After receiving the data, the project team first checked whether the contents of the index
map, data CD, grid data graph and other parts are complete according to the data collection
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requirements. Later on, the team checked the specific conditions of each part.

(1) For data discs, it is necessary to check the data record format, the corresponding
coordinates of each data point, the number of elements, and the number of grid data points.

There are 8 types of formats for the data submitted: MS Access mdb format, MS Excel
xls format, PGD1.0 or PGD 2.0 of 020 format and dbf format of provincial Regional
Geochemical Exploration Database system, .txt format, MapGIS det format, Foxpro, or
dbf format of Dbase database.

(2) For grid data graphs or large-grid code maps, it is necessary to check consistency
between the values and data in the database, and between the sheet designation and data in
the database.

(3) For the index map and description, it is necessary to check the map title, sheet
designation, number of rows and columns, the coordinates of the lower left corner, and the
input order of data.

The data passing a preliminary investigation was registered. The registration contents
included the submission unit, address, submission time, submitter name, contact phone
number, submission way and submission content.

The submissions were registered one by one, including:

(1) The disc, which was marked and file name and other contents were described.

(2) The grid data graph. The map title and sheet designation were registered and the
province’s serial number on the figure’s head was printed. For example, the national
code of Fujian province is 35FJ, so its figure number should start from 350001. If there
are 25 maps for the entire province, the map’s sequence number would end at 350025.
Occasionally, when there are several corner frames in a picture, the sequence number
would be kept the same. When there are multiple pictures of different elements in the
same sheet, the sequence number does not change, and the foot code-n is added for
distinguishing the case.

(3) The index map and description. If any doubt is discovered in the process of data
receiving, the receiver would contact the submission units to resolve the problem. After
data’s preliminary acceptance, the China Geological Survey issued acceptance certificates
and sent them to the units that provided the data.

2.4 Data Management

The data submitted by the provinces (autonomous regions and municipalities directly
under the central government) was divided into two major parts: raw data and verification
data.

The original data include 30 sets of 1:200, 000 and 1:500, 000 regional geochemical
exploration data provided by provinces across the country. These data were classified
according to provinces. All data in classified statistics include 29 index charts of all
provinces, excluding Ningxia Autonomous Region, a total of 944 grid data map or large-
grid code maps, 64 data discs, and 20 data floppy disks, with a total of 1, 421, 213 data
points (the quantum of aggregate data reaching 55.4 million) of nearly 39 elements and
oxides (See Table 2).
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Table 2 Summary of Statistics of China Nationwide Regional Geochemical Exploration Data

Provi Number of Number of Number
rovince Ind Number of et f Number of heets for Numb ¢ Number of Number of
.o Index sheets for sheets for Number o umber of Number o
( Municipality, 1:200, 000 1:500, 000 . . Notes
Autonomous  map 1:200, 000 1:500, 000 of discs floppy elements data points
Region) maps maps .
maps maps disks
Beijing 1 4 7 1 39 6800
Hebei 1 36 36 2 40 25838 including Rb
32 to 38 kinds of
Shanxi 1 34 37 1 38 32512
elements
Inner
1 42 42 4 2 40 130526
Mongolia
Inner GPT 1 submission;
1 23 26 2 1 40 26905
Mongolia 1 including Rb
Inner GPT 2 submissions;
1 32 44 2 1 42 40551
Mongolia 2 include Se.TI. 1
o No picture, including
Liaoning 1 35 1 38 28056 o .
Rb, missing Li and U
Jilin 1 29 32 3 39 30777
Classified as three
. B statues respectively
Heilongjiang 1 45 56 2 36 51150
as 8, 36, and 40 kinds
of elements
Jiangsu 1 9 14 1 39 2428
Zhejiang 1 25 28 1 39 24369
Anhui 1 26 27 1 39 21447
There are also multi-
objective explrn.
Fujian 1 27 31 2 39 32317
2,091 points, 53
elements
There are also multi-
) . objective explrmn.
Jiangxi 1 32 40 2 1 39 50251 .
2,250 points, 53
elements
Shandong 1 20 23 1 39 36723
Henan 1 19 26 2 2 39 17202
Hubei 1 47 38 2 39 35583
Hunan 1 34 37 3 1 39 56751
There are also multi-
objective explrn.
Guangdong 1 33 41 2 44 45300 .
2, 601 points, 53
elements
Including Ga, Se and
Guangxi 1 42 49 1 1 42 62098
Rb
. No positive print;
Hainan 1 4 12 f 39 8625

CD image files *.tif
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GEOSCIENTIFIC DATA & DISCOVERY(2)

Continued table 2

Province

( Municipality, Inde

Number of
Number of

X sheets for

Number of Number
Number of

sheets for Number  of  Number of Number of

1:200, 000 1:500, 000 . . Notes
Autonomous  map 5 1:500, 000 ofdiscs floppy elements data points
Region) maps maps .
maps maps disks
4 multi-objective
) explrn. maps
Sichuan 1 72 76 7 2 40 105863 . .
(including
Chongging)
Guizhou 1 33 44 2 1 39 46004
Yunnan 1 62 82 1 39 110264
Tibet 1 6 40 8 8 5 39 72781
Shaanxi 1 21 28 1 39 27185
Gansu 1 66 102 3 39 85364
There are another
Qinghai 1 77 98 2 2 1 40 80516  four 1:100, 000 scale
mapsheets
o No image or index
Ningxia 15 1 40 10056
map
Xinjiang 1 41 133 2 8 3 3 39 116971
Total 29 941 1299 4 18 64 20 1421213

The verification data includes 30 sets of inspection and acceptance documents

established for each province. The contents of the documents include printed grid data

maps of database of each province, original color geochemical maps of each province and

various acceptance forms, as shown in Table 3.

Table 3 Inspection Data for Nationwide Regional Geochemical Exploration Data

Province Number of Number of
S X
(Municipality, inspected map printed color Table 1 Table2 Table3 Table4 Table5 Table 6 Table7 Other
Autonomous map
Region) sheets maps
Beijing 7 1 1 1 1 1 1 1 1
Hebei 36 1 1 1 1 1 1 1 1
Shanxi 37 1 1 1 1 1 1 1 1
Inner Mongolia 42 1 6 1 1 1 1 1 1
Inner
Original 2 44 1 1 1 1 1 1 1 1
Mongolia
Inner
Original 1 26 1 2 2 2 2 2 2 2
Mongolia
Liaoning 35 1 1 1 1 1 1 1 1
Jilin 32 1 1 1 1 1 1 1 1
Heilongjiang 56 1 3 1 1 1 1 1 1
Jiangsu 14 1 1 1 1 1 1 1 1
Zhejiang 28 1 1 1 1 1 1 1 1
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Continued table 3

Province Number of Number of
(x;lg;c‘;& a;i:z’ inspected map :;;X printed color Table 1 Table2 Table3 Table4 Table5 Table 6 Table7 Other
Region) sheets maps
Anhui 27 1 2 1 1 1 1 1 1 1
Fujian 31 1 1 1 1 1 1 1 1 1
Jiangxi 40 1 1 1 1 1 1 1 1 1
Shandong 23 1 1 1 1 1 1 1 1 1
Henan 26 1 1 1 1 1 1 1 1 1
Hubei 38 1 2 1 1 1 1 1 1 1
Hunan 37 1 1 1 1 1 1 1 1 1
Guangdong 41 1 1 1 1 1 1 1 1 1
Guangxi 49 1 1 1 1 1 1 1 1 1
Hainan 12 1 1 1 1 1 1 1 1 1
Sichuan 76 1 1 1 1 1 1 1 1 1
Guizhou 44 1 2 1 1 1 1 1 1 1
Yunnan 82 1 1 1 1 1 1 1 1 1
Tibet 35 1 2 1 1 1 1 1 1 1
Shaanxi 28 1 1 1 1 1 1 1 1 1
Gansu 102 1 1 1 1 1 1 1 1 1
Qinghai 98 1 1 1 1 1 1 1 1 1
Ningxia (15) 1 1 1 1 1 1 1 1 No Map
Xinjiang 174 1 1 1 1 1 1 1 1 1
Total 1335 30 43 31 31 31 31 31 31 31

Note: In the forms of the first row of this table, Table 1 means the inspection and acceptance of 1:200, 000 regional
geochemical exploration data submitted by all provinces (Municipality, Autonomous Region); Table 2 means the
provincial (Municipality, Autonomous Region) database information; Table 3 means the provincial (Municipality,
Autonomous Region) work area information; Table 4 means the data storage situation in the database; Table 5 means
the provincial (Municipality, Autonomous Region) data retrieval inspection status; Table 6 means the inspection status
of element data retrieval; Table 7 means the inspection status of map data retrieval.

2.5 Data Processing

The objective of data processing is to ensure the accuracy and authenticity of data. The
idea is to provide a set of reliable and high-quality underlying data for the establishment of
a national geochemical database and mapping. The team carried out data processing from
the following main aspects:

(1) Checking Repetitions

Data were retrieved and placed into a new document (mdb) for storage, before being
inputted into the regional geochemical data information management system, GeoMDIS.
Repetitions were detected and displayed on feedback information template. Data were put
into the database again after removing repetitive information.

(2) Detection of Storage Status

Tracking, detection and troubleshooting were carried out during the processes of system
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update, data retrieval, and transferring of reported data into GeoMDI system database.
Data anomalies were traced and errors were eliminated, which mainly related to storage
failure, storage overflow or system error.

(3) Detection of Maximum and Minimum Values

Detection of maximum and minimal values applies principally to the error of “out
of limits” or “illegal values”, including symbol errors. After being sent as feedback to
the related province, the incorrect data were corrected by the province and put into the
database again.

(4) Detection and Adjustment of Unit of Measurement

Detection was carried out to address the issue that there may be several possible units
of measuring Ag, Au, Hg and Cd and other elements in reported data. Moreover, methods
of direct comparison with adjoining sheet or province and preparation of data diagram for
comparison were employed to identify and correct errors pertaining to measurement units
after verifying with the province reporting data.

(5) Detection of Missing Elements and Sheets

BMP image library was established using the GeoMDIS system to detect whether the
absence of elements and sheets is consistent with the reporting instructions. Repetitive
verifications were carried out for serious absence of elements and sheets.

(6) Preparation of Bitmaps, Proofreading and Detection of Reported Blueprints and
Graphic Images

Some auxiliary programs were prepared for this work by utilizing the function of
GeoMDIS system according to specific circumstances and actual needs. Relevant
redundancy errors were eliminated to obtain a table of reported data re-formed by each
province, for subsequent preparation of bitmaps, proofreading and detection of reported
blueprints and graphic images. Where coordinate dislocation and errors of rows and
columns were found, re-examination was carried out to determine whether they were
consistent with reported original data. In this way, the possibility of entry errors was
eliminated. Later on, the errors were recorded and the related provinces were contacted.
After the confirmation of error, correct data were reported again and put into the database
to form a new table of reported data.

(7) Recording, Appraisal and Correction of Detection Results

Adjustment and correction of data reported by each province is a serious and careful
work. The person responsible for reporting the data of each province (supervisor or direct
producer of data document) was informed of data correction. The person responsible for
reporting the data of each province confirmed the results. Correction of data was provided
with reasonable basis and corrected data were reported again when necessary.

3 Description of Data Sample

Geochemical data in the database was retrieved according to the mapsheet (code) unit or
province/region (code). Generally, no single-element retrieval was practical. Data structure
is shown in Table 4.
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Table 4 Main Data Table of Regional Geochemical Elements

S;rfl Name of Data Item N;T:;T dOf Type  Width Range Mandatory Description
1 SN MAIN _ID L 4 >0 Y Unique keyword
2 Province/region GFLAG L 4 >0 Y If;:rz(ieiffl)“:tl)lt:j
3 Sheetcode =~ CHAMDD L 4 >0 Y ;;:;jiﬁ;gi
4 Longitude DDAEBA D 8 >0 Decimal degree
5 Latitude DDAEBB D 8 >0 Decimal degree
6 Gaussian abscissa ~ Abscissa F 4 >0 6 degree zone *

code

7 Gaussian ordinate ~ Ordinate F 4 >0
8 Geologic code DSM L 4 >0
9 Ag Ag F 4 >0 Silver
10 As As F 4 >0 Arsenic
11 Au Au F 4 >0 Gold
12 B B F 4 >0 Boron
13 Ba Ba Barium
14 Be Be Beryllium
15 Bi Bi Bismuth
16 Cd Cd Cadmium
17 Co Co Cobalt
18 Cr Cr Chromium
19 Cu Cu Copper
20 F F Fluorine
21 Hg Hg Mercury
22 La La Lanthanum
23 Li Li Lithium
24 Mn Mn Manganese
25 Mo Mo Molybdenum
26 Nb Nb Niobium
27 Ni Ni Nickel
28 P P Phosphorus
29 Pb Pb Plumbum
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Continued table 4

S;roiz'il Name of Data Item N;?;T dOf Type  Width Range Mandatory Description

30 Sb Sb Stibium

31 Sn Sn Stannum

32 Sr Sr Strontium

33 Th Th Thorium

34 Ti Ti Titanium

35 U U Uranium

36 v v Vanadium

37 W Y Wolfram

38 Y Y Yttrium

39 Zn Zn Zinc

40 Zr Zr Zirconium

aomo wo e

42 CaO CaO Calcium oxide

43 Fe,03 Fe,0; Ferric oxide

44 K,O K,0 Potassium oxide

45 MgO MgO Magnesium oxide

46 Na,O Na,O Sodium oxide

47 SiO, SiO, Silicon dioxide

4 Data Quality Control and Evaluation

4.1 Quality of Basic Data

Regional geochemical exploration work in each province (autonomous region and
municipality) started in early 1980s. It was carried out under the unified arrangements of
the Ministry of Geology and Mineral Resources and in accordance with the Regulations
on Regional Geochemistry Exploration——Nationwide Scanning Program (RGE-
NSP), issued by the former Ministry of Geology and Mineral Resource, and Specifications
of Regional Geochemical Exploration. The work was carried out uniformly in accordance
with the relevant specifications on work arrangement, sampling method, sample
processing, standard sample preparing, sample analysis to organization of data, etc. To this
end, each province (autonomous region, and municipality) reported high-quality data.

However, the reported data varied in quality for two main reasons: long time span of
regional geochemical exploration carried out in each province (autonomous region and
municipality), wherein the working period of many provinces (autonomous region and
municipality) exceeded 20 years; and difference in specific circumstances, management
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methods, technical measures, and methods of analysis of each province (autonomous
region and municipality). In order to guarantee high-quality data, the reported data were
subjected to strict examination and quality control prior to entry.

The following steps were adopted for data examination and quality control:

(1) The reported CD data and accompanying materials (provincial index map and sheet
grid coded diagram) were checked if the data positions are consistent with index map and
sheet grid coded map.

If a province (autonomous region, and municipality) reported the grid data diagram of
an element, then the data was also verified in addition to the examination of coordinate
positions. Moreover, special emphasis was laid on the examination of high-point values
and coordinates.

For example, the data point position of Ag in Huangpi sheet, Hubei was found to be
inconsistent with the coordinates on grid-coded diagram. It was also inconsistent with
the coordinates of other elements. Entry error was confirmed in Hubei grid data diagram
of Ag owing to ineffective communication attributable to the remote nature of the area.
Subsequently, Ag element of the sheet was entered into the database again.

Moreover, coordinates of Pingyang sheet and Fuyingdao sheet of Fujian were found to
be dislocated by 2 kilometers. Such errors were pointed out and subsequently corrected by
Fujian.

Furthermore, by comparing the CaO data in the Kangbao sheet of Hebei with grid data
diagram, it was found that abscissas were dislocated by 2 km. Therefore, the data was re-
entered after correction.

Meanwhile, the order of magnitude of Hg in Hekou sheet of Yunnan was inaccurate.
Therefore, all the data figures in the sheet were divided by 1, 000 to reach the magnitude
order of 10—9. Coordinates of data in Xichang sheet of Yunnan were also inaccurate. They
have been replaced with the accurate data in the same sheet of Sichuan.

(2) Maps were prepared by using reported data.

They were examined by means of image display. Data reported by each province
(autonomous region and municipality) were used for establishing data workspace. The data
of the provinces (autonomous region and municipality) were used for generating 39 data
images per the preparation method of geochemical maps. Later on, they were compared
with geologic maps and known metallogenic belts. The quality of data was examined
through viewing data images.

For example, Sanjiang metallogenic belt in the east of Tibet extends toward northeast on
the screen image, which is apparently inconsistent with the reality. After examination, it
was found that the starting points in multiple sheets of Tibet were set at the top left corner
by mistake (should have been lower left corner) at the time of data reporting.

Moreover, the images of 39 elements in Luoyang sheet of Henan showed evident
variations. After examination, it was found that the number of rows and columns were
mistaken at the time of sheet entry.

Furthermore, some elements (Cr, Hg, Ni and U) in Huitong sheet of Hunan showed
an NEE regular stripe throughout the sheet on the screen image. It was inconsistent with
majority of elements. After examination, it was found that the number of rows and columns
of such elements in this sheet were mistaken at the time of separate entry. Distortion of Th
image in Yueyang sheet is attributable to “entry error’.
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Meanwhile, when examining data with screen images, sampling and analysis system
errors were found for a number of provinces (autonomous regions and municipalities)
among both inter-provincial and provincial sheets and even among 1:50, 000 sheets. The
issue was relatively worse for some provinces (autonomous regions and municipalities).
These identified errors remained untreated at the time of entry to maintain the original
conditions of data.

(3) Methodology of Statistics of Data Characteristics

The data with evident entry errors were identified through statistics of characteristic
values. For instance, in maximum values, Si0,>100%, Fe,0;, MgO = 99%, etc. These data
were inputted after correction of errors.

According to examination results, data of a relatively better quality were reported by
11 provinces and cities: Jilin, Jiangsu, Zhejiang, Anhui, Fujian, Shandong, Guangdong,
Hainan, Guizhou, Shaanxi and Beijing.

Meanwhile, upon examination, some issues were found in the data reported by 10
provinces and cities: Hebei, Henan, Hubei, Hunan, Guangxi, Sichuan, Yunnan, Inner
Mongolia, Gansu and Tibet. These issues have been addressed through research and
sufficient reciprocal communication with relevant personnel in the provinces, finally
achieving a relatively good overall quality.

At the same time, analysis data of some elements were found missing from some sheets
of Jiangxi, Shanxi, Liaoning, Qinghai and Heilongjiang. Some sheets were prepared in
early stage and analysis results of some elements were missing in some sheets, with a poor
quality of element data.

Furthermore, many issues were found in Project 305 of Ningxia and Xinjiang. In a
unique case, some elements of Ningxia showed evident east-west horizontal stripes in all
sheets of the region. The cause for such a situation is hard to be determined at present. Due
to a number of exploration agencies participating in the RGE-NSP in Xinjiang, some data
issues, especially in the sheets undertaken by Project 305, cannot be verified, checked and
corrected by original exploration agencies.

4.2 Mapping Quality

In accordance with the technical application requirements of geochemical exploration
materials, experts at the National Resource Potential Evaluation Geochemical Exploration
Group developed the Work Program for Consolidation of National Geochemical
Exploration Data after several rounds of modifications. National consolidated maps were
executed in accordance with the mapping elements, technological process of mapping
methodology and representations of maps required by the program. Geochemical
mapping work was mainly carried out on MapGIS or GeoExpl software platforms. In
addition, it was normalized in accordance with the data model to form maps that meet
data requirements. Moreover, following the preparation of maps, through 100% self-
inspection and 100% mutual inspection, some maps were printed out. Later on, the maps
were modified and improved by experts after examination to meet the technical mapping
requirements. Furthermore, it was ensured that the schematic expression and map legends
meet geochemical exploration mapping data model requirements and other relevant
specifications.
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4.3 Quality of Achievement Database

Map database was constructed in the process of mapping. Attribute database was
constructed for national achievement maps in accordance with geochemical exploration
data model. It was realized by using GeoMagm, MapGIS and GeoExpl and other software.
In order to ensure the quality of attribute contents, the said contents were collected
by experienced professionals in accordance with relevant technical requirements for
national mineral resource potential evaluation. In this way, it was ensured that integrated
information is collected as far as possible. Moreover, after the consolidation of relevant
national materials, comprehensive examinations were carried out to attribute achievement
maps data by means of human-machine interaction. All in all, it has been ensured that the
quality meets overall technical requirements.

5 Conclusions

(1) Over the course of 30 years of undertaking national regional geochemical
exploration, the state has invested a great sum of funds and acquired colossal amounts
of significant basic data. It has produced significant achievements in mineral survey,
geochemical research and other aspects. However, some data are on the brink of being
lost because the data are scattered among different geological survey agencies, which
have being changing (being reformed) along the time. Through the establishment of this
database, such valuable data resources have been saved.

(2) Testing data of 39 elements and oxides of 1:200, 000 and 1:500, 000 regional
geochemical exploration of 28 provinces (autonomous regions and municipalities) across
the nation have been consolidated for the first time, with 1.42 million data points in total
and nearly 55.40 million data pieces, involving 1, 299 mapsheets at scale of 1:200, 000 and
18 mapsheets at scale of 1:500, 000.

(3) A large regional geochemical data management system based on GIS and network
technologies has been developed and the China Regional Geochemical Exploration
Database has been established.

(4) This geochemical mapping has integrated the testing data of 39 elements and oxides
of 1:200, 000 and 1:500, 000 scales of regional geochemical exploration of 28 provinces,
autonomous regions, and municipalities across the Nation. It has integrated, organized and
saved massive data being accumulated for more than 30 years of regional geochemical
exploration. This achievement will continue to play a significant role in mineral
prospecting, regional planning of metallogenic prospects, predicting mineral resources
potentials, geological mapping, carrying out basic geological studies, and evaluating
environment and land quality, among other relevant ends.

(5) A spatial database has been prepared with various kinds of geochemical maps
and achievement maps in accordance with Application Data Model of Geochemical

Exploration Materials and item information requirements.
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