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Dataset of Boreholes Drilled in the Coalfield of Wucaiwan
Area in Eastern Margin of Junggar Basin, Xinjiang

CHENG Xianyu, ZHANG Tianfu, CHENG Yinhang, WANG Shaoyi,
ZENG Wei, LIU Xing, HU Peng

(Tianjin Center, China Geological Survey, Tianjin 300170, China)

Abstract: Junggar Basin in Xinjiang is an important home to reservoirs of energy and mineral
resources such as oil, gas, and coal in China. In this paper, a dataset of 20 boreholes drilled in
the coalfield of Wucaiwan area that lies in the eastern margin of Junggar Basin (also referred to
as the Dataset) was established based on secondary development and exploitation of existing
borehole materials. In other words, the Dataset was established by extracting important
information from existing materials of the boreholes such as coordinates and elevation of
boreholes, thickness and color of strata discovered, and data from interpretation of logging
curves. It consists of Excel database files of 20 boreholes. Each database file is comprised of
10 worksheets, namely Basic information of boreholes, Lithological beds based on logging
interpretation, Beds based on geological record histogram, Beds based on comprehensive
histogram, Lithological beds of boreholes, Names and codes of strata, Colors of beds,
Configuration oflogging curves, Data from logging curves, and Data dictionary. The data in
the Dataset can be read using software developed by Xi'an Shiwen Software Co., Ltd. (also
referred to as Shiwen software) to plot 3D stereograms of stratigraphic sedimentary. This will
help achieve a more intuitive understanding of the spatial distribution and 3D geological
structures of sandstone bodies in Wucaiwan area and thus is significant for the research of the
sedimentary environment in this area.

Key words: Junggar Basin; Wucaiwan area; boreholes drilled in coalfield; sedimentary strata;
Dataset

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

1 Introduction

It is important to establish databases of the boreholes drilled in important basins of energy
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in north China such as Edors, Songliao, and Erlian basins based on secondary development of
existing borehole materials. The databases will be significant for understanding of the
distribution of sedimentary strata and 3D geological structures in these regions and also serve
as guidance on exploration of energy and mineral resources in these regions (Zhang TF et al.,
2016, 2018, 2019; Feng XX et al., 2019; Tang C et al., 2018; Wei JL et al., 2018). Junggar
Basin is located in north Xinjiang. It is sandwiched between Tianshan Mountains in the south
and Altai Mountains in the north, with Junggar Boundary Mountain as its western and eastern
boundaries. It is roughly triangular in shape, with an area of about 1.3x10° km’. As a Late
Carboniferous —Quaternary sedimentary basin developing from the Junggar block, it is an
important basin of oil, gas, and coal resources in northwest China (Wang T et al., 2012; Chen
FJ etal., 2005; Yang YX et al., 2010). The Jurassic sedimentary strata in the eastern margin of
Junggar Basin serve as important reservoirs of resources such as oil, gas, and coal (Li M et al.,
2014; Bao ZD et al., 2011; Han SH et al., 2012). Establishing borehole databases will be of
indicative significance for understanding of 3D geological structures and sedimentary
environment of Junggar Basin and for further exploration of energy and mineral resources in
this basin. To explore resources such as oil and gas and coals in Junggar Basin, a great number
of boreholes have been drilled and extensive borehole data have been accumulated by previous
researchers for many years. In this paper, the dataset of the boreholes drilled in the coalfield of
Wucaiwan area in the eastern margin of Junggar Basin was established, which will be
significant for understanding of the spatial distribution, 3D geological structures, and the
paleo-sedimentary environment of sandstone bodies in Wucaiwan area (Fig. 1).

The Dataset was established based on drilling data obtained by previous researchers and
therefore, it is an achievement of secondary development of existing borehole data. To give
full attention to existing borehole data, exhaustive borehole data obtained by previous scholars
were collected (Ruan CM et al., 2008). Important borehole data related to coalfields and oil
were sorted, scanned, converted with regard to data types, input, and integrated according to
uniform standards and requirements (Zhou XX et al., 2016). In this way, the borehole database
was established.

The Dataset (Cheng XY et al., 2020) consists of Excel database files of 20 boreholes.
Each of these files is comprised of 10 worksheets, namely Basic information of boreholes,
Lithological beds based on logging interpretation, Beds based on geological record histogram,
Beds based on comprehensive histogram, Lithological beds of boreholes, Names and codes of
strata, Colors of beds, Configuration of logging curves, Data from logging curves, and Data
dictionary.

The brief metadata table of the Dataset is shown in Table 1.

2 Methods for Data Acquisition and Processing

2.1 Data Source
The data of 20 boreholes drilled in the coalfield of Wucaiwan area were collected from
the Geological Archives of Xinjiang Uygur Autonomous Region. The 20 boreholes were

drilled under Open-pit Mine Exploration Project in Wucaiwan Mining Area in Jimsar County
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Fig. 1 Geological map and borehole locations of Wucaiwan area in the eastern margin of
Junggar Basin

1—Quaternary aeolian sand; 2—Quaternary alluvium and diluvium; 3—Early Cretaceous Tugulu Group; 4—Mid—Late

Jurassic Shishugou Group; 5—Middle Jurassic Xishanyao Formation; 6—Early Jurassic Sangonghe Formation;
7—Early Jurassic Badaowan Formation; 8—Early Triassic Shangcangfanggou Group; 9—Late Permian
Xiacangfanggou Group; 10—Middle Carboniferous Shigiantan Group; 11—Middle Devonian Kelameili Group;
12—Fine-grained diorite; 13—Quartz nephelinite; 14—Diorite porphyry; 15—Diabase; 16—Fault;
17—Inferred fault; 18—Borehole

of Coalfields in the Eastern Margin of Junggar Basin, Xinjiang undertaken by Shendong

Tianlong Group Co., Ltd. Their numbers are ZK001, ZK002, ZK003, ZK0101, ZK0107,

ZK0108, ZK0109, ZK0201, ZK0202, ZK0203, ZK0204, ZK0205, ZK0206, ZK0207, ZK0208,

7K0209, ZK0210, ZK0301, ZK0306, and ZK0307. Important information was extracted from

borehole data, including borehole coordinates and the data of sandstone bodies in strata such as

thickness, depth of top and bottom, color, and grain size. In this manner, the data of Excel

database were formed.

2.2 Data Processing
2.2.1 Data Preparation

Borehole data can be used to reveal the sequence and rock and earth mass types of
regional strata, thus providing geological data and information for the building of regional 3D
geological models (Sun QY et al., 2018, 2019). In this paper, Histogram of Boreholes and
Diagram of Comprehensive Logging Results were gathered for data extraction. Files such as

exploration reports and regional geological maps were saved in a folder named “Others”.
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Table 1 Metadata Table of Database (Dataset)

Items Description

Database (dataset) name Dataset of Boreholes Drilled in the Coalfield of Wucaiwan Area in
Eastern Margin of Junggar Basin, Xinjiang

Database (dataset) authors Cheng Xianyu, Tianjin Center, China Geological Survey
Zhang Tianfu, Tianjin Center, China Geological Survey
Data acquisition time 2019
Geographical area Wucaiwan Town, Jimsar County, Changji Hui Autonomous Prefecture,

Xinjiang Uygur Autonomous Region

Data format * xls

Data size 8.94 MB

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

Fund projects Project to Survey Mineral Resources Such as Uranium and Thorium in
Tianshan-North China Continental Block (No.: DD20190813)

Language Chinese

Database (dataset) composition The Dataset consists of Excel database files of 20 boreholes with
numbers of ZK001, ZK002, ZK003, ZK0101, ZK0107, ZK0108,
ZK0109, ZK0201, ZK0202, ZK0203, ZK0204, ZK0205, ZK0206,
ZK0207, ZK0208, ZK0209, ZK0210, ZK0301, ZK0306, and ZK0307.
Each of these files is comprised of 10 worksheets, namely Basic
information of boreholes, Lithological beds based on logging
interpretation, Beds based on geological record histogram, Beds based
on comprehensive histogram, Lithological beds of boreholes, Names
and codes of strata, Colors of beds, Configuration of logging curves,
Data from logging curves, and Data dictionary.

2.2.2 Data Extraction

Useful data were extracted from Histogram of Boreholes and Diagram of Comprehensive
Logging Results in order to establish the Dataset.

(1) Information extracted from the Histogram of Boreholes mainly includes borehole
coordinates, scale, information on formations and members of strata, lithological division of
strata, depth of top and bottom of strata, and thickness and colors of sandstone bodies.

(2) Data of gamma logging curves were mainly extracted from the Diagram of
Comprehensive Logging Results. Shiwen software named GraphToDigital was used to convert
the gamma logging curves into numerical values since the logging curves were in.jpg format.
The detailed operation process is as follows. (D) Open the software and then open the Diagram
of Comprehensive Logging Results through the menu “File”. Provide initial values of upper,
lower, right, and left limits of the curve for data extraction. Then read relevant values and fill
them in the interface. (2) Select the color of the curve to be tracked. Then start tracking, during
which a tracking curve will form and should be finely adjusted to make it as consistent with the
original curve as possible. Finally, export the numerical data. The operation interface is shown

in Fig. 2. @ The data exported is in.txt format and should be converted to.xlIs format.

3 Description of Data Samples

Each Excel database consists of 10 worksheets, of which seven are required and three are
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Fig. 2 Operation interface of GraphToDigital software

optional. The seven required to be filled include Basic information of boreholes, Lithological
beds based on logging interpretation, Beds based on comprehensive histogram, Names and
codes of strata, Colors of beds, Configuration of logging curves, and Data from logging
curves. The remaining three worksheets, Beds based on geological record histogram,
Lithological beds of boreholes, and Data dictionary, are optional. The logical structure of a
database is shown in Fig. 3. As there are many items in each worksheet, only required items
are listed in Tables 2—8 (sample data listed in Tables 2— 8 are extracted from the dataset
DD20190813-3ZK001.x1Isx). The databases must be filled in strict accordance with the

templates. Otherwise, the data therein cannot be read by Shiwen software.

Stratum name and code Logging curve data shee
PK | DCDHID PK | CISJID
FK1 | Work area No. FK1 | Borehole No.
Borehole No. Fk2 | Work area No.
Comprehensive column Layer No. IdentificationlD Well logging curve
stratification table Starting depth No. configuration table
Stopping depth Depth
PK ZHZZID Rock layer thicknesy Density PK |CEPZID
Stratum name Natural gamma
FK1 | Work area No. . Borehole No.
Borehole No. \\'urLk area No.
Layer No. IdentificationID|
Starting depth Natural gamma
Stopping depth
Rock layer thickness
Granularity
s i Table of basic drilling information
Lithology description
B PK | ZKIC

Borehole No.
Work area No.
Unified number

- — o Color information table]
Log interpretation lithology] howe B
stratification table Dre-seeing praperty ]
Type and source of borehole Pk | DCYSID
PK | CJISFC Actual X coordinate
Actual \ lE(]OItdiﬂillL‘ ) . FK1 | Work area No.
FK1 | Borehale No. f\:cludlluuuldmmc void elevatior Borehole No.
. —’ Coordinate system "—‘ LaverN
Work arca No. Final hole dentl Layer No.
Layer No mal hole depth Starting depth
Delamination depth Stopping depth
Rock name Stratum color
Remarks Remarks

Fig. 3 Logic structure diagram of the Database
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Table 2 Basic information of boreholes (TABLE_ZKJC)

Actual Z
Ore- Borehole
Work area Borehole Uniform Actual X Actual Y coordinate/  Coordinate Final hole
Scale discovery type . .
No. No. No. coordinate coordinate borehole head system depth/m
property and source elevation
GQBH TKALA PKIAA BLC JKXZ ZKLX TKCAF TKCAG TKCAI ZBX TKACCA
DD20190813-3 ZK001 ~ DD201908131:500 2 1 4958552.446 30420439.933 484.755 Xi‘an 1980 420.42
-3ZK001
Table 3 Lithological beds based on logging interpretation (TABLE_CJJSFC)
Work area No. Borehole No. Bed No.  Bed depth/m Rock name
GQBH TKALA GGON MDBFND YSEB
DD20190813-3 ZK001 1 37.16 Conglomerate
DD20190813-3 ZK001 2 52.64 Mudstone
DD20190813-3 ZK001 3 184.05 Siltstone
DD20190813-3 ZKO001 4 232.21 Fine sandstone
DD20190813-3 ZK001 5 276.47 Siltstone
DD20190813-3 ZK001 6 277.10 Conglomerate
DD20190813-3 ZK001 7 283.01 Mudstone
DD20190813-3 ZK001 8 293.76 Argillaceous siltstone
DD20190813-3 ZK001 9 298.05 Medium sandstone
DD20190813-3 ZK001 10 307.29 Silty mudstone
Table 4 Beds based on comprehensive histogram (TABLE_ZHZZFC)
Borehole Bed  Start End Bed Constituent Lithological
Work area No. . . Rock name o
No. No.  depth/m depth/m thickness/m particle description
GQBH TKALA GGON TKYXQ TKYXZ YSFCHD YXLD YSEB YXMS
DD20190813-3 ZKO001 1 0.00 37.16 37.16 Gravel Conglomerate Conglomerate
DD20190813-3 ZKO001 2 37.16 52.64 15.48 Mud Mudstone Mudstone
DD20190813-3 ZK001 3 52.64 184.05 131.41 Silty sand ~ Siltstone Siltstone
DD20190813-3 ZK001 4 184.05 23221 48.16 Fine sand Fine Fine
sandstone sandstone
DD20190813-3 ZK001 5 23221 27647 44.26 Silty sand ~ siltstone siltstone
DD20190813-3 ZKO001 6 276.47 277.10 0.63 Gravel Conglomerate Conglomerate
DD20190813-3 ZK001 7 277.10 283.01 591 Mud mudstone mudstone
DD20190813-3 ZK001 8 283.01 29376 10.75 Silty sand argillaceous argillaceous
siltstone siltstone
DD20190813-3 ZKO001 9 293.76  298.05 4.29 Medium  Medium Medium
sand sandstone sandstone
DD20190813-3 ZK001 10 298.05 307.29 9.24 Mud Silty Silty
mudstone mudstone

4 Data Quality Control and Assessment

The data of the boreholes drilled in the coalfield of Wucaiwan area were derived from the

exploration report of Open-pit Mine Exploration Project in Wucaiwan Mining Area in Jimsar

County of Coalfields in the Eastern Margin of Junggar Basin, Xinjiang that was submitted by

Shendong Tianlong Group Co:; Ltd. in 2018. They were gathered from Geological Archives of

Xinjiang Uygur Autonomous Region, and they are results collected by previous researchers in
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Table 5 Names and codes of strata (TABLE_DCDH)

Work area Borehole  Stratum Start End Stratum Name of
No. No. No. depth/m depth/m code lithostratigraphic unit
GQBH TKALA GGON TKDCQ TKDCZ DCDH DSBF
DD20190813-3  ZK001 1 0.00 37.16 Q Quaternary
DD20190813-3  ZK001 2 37.16 52.64 N#-2#=d  Dushanzi Formation
DD20190813-3  ZKO001 3 52.64 277.10 K#-1#=tg  Tugulu Group
DD20190813-3  ZK001 4 227.10 333.27 J#-2-3#=sh Shishugou Group
Table 6 Colors of beds (TABLE_DCYS)
Work area No. Borehole No. Bed No. Start depth/m End depth/m  Bed color
GQBH TKALA GGON  TKYSQ TKYSZ YSHB
DD20190813-3 ZK001 1 0.00 37.16 Grayish yellow
DD20190813-3 ZK001 2 37.16 52.64 Brick red
DD20190813-3 ZK001 3 52.64 184.05 Rufous
DD20190813-3 ZK001 4 184.05 232.21 Grayish green
DD20190813-3 ZK001 5 232.21 276.47 Rufous
DD20190813-3 ZK001 6 276.47 277.10 Brown
DD20190813-3 ZK001 7 277.10 283.01 Amaranthine
DD20190813-3 ZK001 8 283.01 293.76 Amaranthine
DD20190813-3 ZK001 9 293.76 298.05 Grayish green
DD20190813-3 ZK001 10 298.05 307.29 Amaranthine

Table 7 Configuration of logging curves (TABLE_CJQXPZ)

Work area No./GQBH

Borehole No./TKALA

ID/PRECID Gamma ray unit/ZRGMDW

DD20190813-3

ZK001

1

API

Table 8 Data from logging curves (TABLE_CJQXSJ)

Work area Borehole ID/ Code/ Depth/ Gamma ray
No./GQBH No./TKALA PRECID GGON DMZKSD intensity/ZRGM
DD20190813-3 ZK001 1 1 0.3500 18.67
DD20190813-3 ZK001 1 2 0.4000 19.05
DD20190813-3 ZK001 1 3 0.4500 19.94
DD20190813-3 ZK001 1 4 0.5000 20.25
DD20190813-3 ZK001 1 5 0.5500 20.25
DD20190813-3 ZK001 1 6 0.6000 20.13
DD20190813-3 ZK001 1 7 0.6500 19.56
DD20190813-3 ZK001 1 8 0.7000 18.67
DD20190813-3 ZK001 1 9 0.7500 18.10
DD20190813-3 ZK001 1 10 0.8000 17.27

accordance with relevant national regulations and provisions. Thus the Dataset was an
achievement of the secondary development of foregoing information and data. During data

extraction, the requirements of quality inspection were satisfied by multiple manual self-checks
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and mutual-checks. Only in this way can data be normally read from the Dataset by Shiwen
software, named Gxplorer. Maps of the 3D geological structure of Wucaiwan area were plotted
after date reading (Fig. 4), which can more intuitively reflect the sedimentary characteristics

and structures of this area.

5 Data Value

The Dataset was established for two purposes. One is for plotting 3D geological structure
maps of the work areas in order to display the sedimentary characteristics of the areas in a
more intuitive way. The other is for digging out more meaningful information through data
integration in order to interpret critical geological problems in the relevant areas. The boreholes
involved in this paper are located in the west wing of Zhangpenggou anticline in Wucaiwan
area. In the case of regional topography (Fig. 4a), depression and uplift tend to form in the west
and east respectively; the strata have good extensibility, with no formations and members
found missing and sandstone bodies evenly distributed, and the sediments in this area are thin
in the upper part and thick in the lower part in general (Fig. 4b, c), indicating that the area

experienced a stable sedimentary environment; the strata are mainly yellow sands, interbedded

— -
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Fig.4 Maps of 3D geological structure of Wucaiwan area in the eastern margin of Junggar Basin
a—3D spatial distribution of boreholes in Wucaiwan area in the eastern margin of Junggar Basin (used to display the
distribution of the boreholes in the survey area. The maps of topographic trend have been preliminarily plotted based
on borehole information); b—3D geological raster model of strata in Wucaiwan area in the eastern margin of Junggar
Basin (a preliminarily plotted model based on borehole distribution and depth of the stratum top and bottom); c—3D
spatial distribution of thickness of strata in Wucaiwan area in the eastern margin of Junggar Basin (contributing to a
more intuitive understanding of thickness and spatial distribution of the strata); d—3D geological raster model of
constituent particles and thickness of strata in Wucaiwan area in the eastern margin of Junggar Basin (allowing for
understanding of the changing trend of sandstone bodies underground and being of indicative significance for

research of sedimentary facies)

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(1) | 307



Dataset of Boreholes Drilled in the Coalfield of Wucaiwan Area in Eastern
Margin of Junggar Basin, Xinjiang

GEOLOGY IN CHINA

with thin layered grey sands, and dark grey mudstone at the bottom (Fig. 4d). Xishanyao
Formation in the west wing of the Zhangpenggou anticline has been proven to be reservoirs of
coals, and it gradually thins out towards the west. Xishanyao Formation was not found in the
boreholes selected in this paper and no coal seam was produced. It can be inferred from the
Dataset that the strata containing Xishanyao Formation that are closely adjacent to two wings
of the Zhangpenggou anticline are coal-bearing reservoirs. Additionally, the distribution of
underground abnormal natural gamma-ray areas can be revealed by data from logging curves

in the Dataset. This will provide support for future exploration of radioactive minerals.

6 Conclusion

This Dataset consists of data from 20 boreholes that were drilled in Wucaiwan area in the
eastern margin of Junggar Basin and cover the Quaternary in the western side of the
Zhangpenggou anticline. It was established by extracting basic properties of sandstone bodies
from borehole-related information, such as the color, constituent particles, depth of top and
bottom, and thickness. Meanwhile, maps of the 3D geological structure of Wucaiwan area
were plotted to truly and intuitively reflect the sedimentary structures and characteristics of the
area. In establishment of the Dataset, strict requirements of quality inspection were satisfied by
multiple manual self-checks and mutual-checks. As a result, the Dataset is practical. This
Dataset can be applied in sedimentological research and will help geologists to more intuitively
understand the sedimentary structures and characteristics of Wucaiwan area.
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