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The Resource Reserves Dataset of the Wayaokeng
Scheelite Mining Area, Niedu, Chongyi, Jiangxi Province

LIU Huangui, LAI Huafu

(Ganzhou Geological Team of Jiangxi Province, Ganzhou 341004, Jiangxi, China)

Abstract: Nanling is a highly concentrated area of tungsten/scheelite ore in China. The Wayaokeng
scheelite mining area is located in the Chong (yi)—(Da) yu—(Shang) yu tungsten and tin
metallogenic belt, which is within Nanling tectonic belt. The Wayaokeng scheelite deposit is a skarn
mineral deposit. Due to reasonable planning of mine production and continued processing of mining
permits, the Ganzhou geological team of Jiangxi Province collected previous geological data, and
carried out geological work. The resource reserve geological report was prepared with a number
of data sets for the data tables for resource reserves by the Ganzhou geological team of Jiangxi
Province. The dataset contains seven tables (.doc format). The standard, resource reserves and
reserves of the scheelite in the mining area are tested and estimated by using the national standard,
and the precision meets the requirement of resource reserve estimation. The dataset can be used as a
reference for the assessment of the reserves of the same type of deposits in the surrounding area, and
also has reference significance for the study of the classification and zoning of the deposits.
Keywords: scheelite; resource reserves; dataset; Chongyi, Jiangxi province

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

1 Introduction

Nanling, especially the South Jiangxi province, North Guangdong province and
Southwest Hunan has the most abundant and centralized distribution regions of tungsten
deposits in China even globally. Long—term exploration, production and the outcomes of
scientific experiments have all shown that the tungsten deposit in the Nanling area has not
only very large reserves, but also quite completed types (Hua Renmin et al., 2008, 2015;
Zhao Panlao et al. 2016; Wang Xundong et al. 2012). The Wayakeng scheelite mining area
at Chongyi, near Niedu in Chongyi country, Jiangxi province lies in the Nanling structural
belt and the rare-nonferrous metallogenic belt, namely, in the Chongyi—Dayu—Shangyou
tungsten-tin metallogenic province. This latter province is a region which is dominated
by Lower and Upper Paleozoic stratigraphy, well-developed folds and faults, replete
with frequent magmatic activity, favorable for the metallogenetic conditions for tungsten
and tin (rare and rare earth), etc., rich in oil and mineral resources as well as the highly
concentrated Nanling tungsten deposit (Chen Zhenhui et al., 2006; Zhao Feng et al., 2006;
Liu Shanbao et al., 2008; Zhang Daquan et al., 2012).

This region is located in the Chong (Yi)—(Da) Yu—Shang (You) tungsten—tin
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metallogenic province of the Nanling structural belt (Figure 1). The outcropping
formations in the mining area are relatively simple. Except for the Quaternary alluvial and
residual-slope accumulation sediments seen in the low-lying parts of the valley, we can see
mainly the Guting Formation in the upper series of the Ordovician system, the lithology
of which is dominated by slate and silty slate, clipping marble and carbonate. The tectonic
deformations in the region are mainly characterized by the relative development faults
with strikes mostly in NE or NEE directions. The magmatic development in the south of
the mining area, where the lithology is porphyraceous medium—or fine—grained biotite
granite, belong to the production of the first stage of the Early Yanshanian. Skarnization is
widely found in the carbonate contact zone of the Guting Formation where it connects with
the granite rock mass. The tungsten mineralization of this region is distributed in the skarn
contact zone.
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Fig.1 The geology map of the Wayaokeng scheelite mining area, Niedu, Chongyi
(plotting scale 1:200000)

Three scheelite orebodies have been found in the mining area, numbered I, II, and III.
Orebody I is the major one, which is generally produced in the shape of a ribbon. The
strike of the T orebody is to the NE direction, with dip direction NW 300°-350°, dip
30°-80°, length about 140 m, dip extension greater than 50 m, thickness 0.9-34 m, and
average thickness 11m. The shape varies and is mostly lenticular and cystic shaped. The
genetic type belongs to the medium—high hydrothermal contact metasomatic deposit. The
industrial type belongs to skarn tungsten. The investigation and assessment of the resource
reserves of this deposit can be used as a reference for the resource reserves of surrounding
deposits, and they also have reference significance in the study of the conditions of the
zonation and classification of the same kind of deposit in Nanling district.

The resource reserves data set of the Wayaokeng scheelite mining area Chongyi, Niedu,
Zhangyuan, in Chongyi country, Jiangxi province is in the form of a Word document,
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which includes seven tables as shown below in the simple list of the resource reserves data
set for tungsten ores (Table 1).

Table 1 Metadata table of dataset(s)

Items Description

The Resource Reserves Dataset of the Wayaokeng Scheelite Mining
Database (dataset) name . . . .
Area, Niedu, Chongyi, Jiangxi Province

Database authors Liu Huangui & Lai Huafu, Geological Team of Ganzhou City, Jiangxi

Province
Data acquisition time June, 2006—March, 2007
Geographic area Jiangxi province, Chongyi Country, Niedu Township
Data format .doc
Data size 1.43 MB
Data service system URL http://dcc.cgs.gov.cn
Language Chinese

The resource reserves data set of Wayaokeng scheelite mining area
Chongyi, Niedu, in Chongyi country, Jiangxi province is a Word
document with 7 tables: sample registration forms; calculation of
the top and floor coordinates and the thickness and ore grade of the
Database (dataset) composition  orebody in a drilling single engineering; calculation of the average
horizontal thickness and average ore grade of a drilling single
engineering; calculation of the average horizontal thickness and
average ore grade of orebody blocks; weight test results; estimation of
ore resource reserves; and summary of retained reserves for the area

2 Data collection and Processing method
2.1 Sample collection

The 270 samples collected came from trench and drilling core in the study area. The
methods of notch groove and split core are used in this survey. The types of samples
collected include: tungsten—bearing skarn, skarnized metamorphosed sandstones, skarnized
porphyritic biotite granite, skarnized granite, skarnized metamorphosed siltstone, skarnized
metamorphosed sandy slate, and silica. The split—half method was used for the drilling ore
core and the sample length of continuous sampling is 2m. The orebody in pits or outcrops
to the surface was collected every 2 meters using the method of notch groove continuous
sampling with a length standard of 10 cmx5 cm. The single engineering combination was
used in composite sampling, but it depends on the changes in geological conditions. Eight
to 10 samples are one group and more than 10 samples are divided into two groups in the
skarn body. We see the situation of sampling to segmentation and combination, if a weak
section with skarnization is discontinuitous.

2.2 Test method

The entrusted testing department is the laboratory of the 264 team, Nuclear Industry
Geological Bureau. The wet wax method is used regularly to the weight sampling, and the
regular testing method is used to assay and for analysis.
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2.3 Estimation method of ore resource reserves

2.3.1 Industry indicators adopted

The industrial requirements of skarn—type scheelite use the following indicators adopted
from the Standard of Mineral Geological Exploration.

Cutoff grade: (WO,) 0.08%,

Lowest industrial grade (WO;) 0.15%,

Mineable thickness: = 1m,

The rock eliminating thickness of ore: = 3m.

2.3.2 Selection of the resource reserves estimation method

We selected the geological block method according to the occurrence and shape of the
orebody, and the estimation of the resource reserves is in the longitudinal profile of the

orebody.
The resource reserves estimation formula: Q=V x D
V=S x h
P=0Q xC

S—Projection area of the ore block (m?),
h—Average horizontal thickness of ore block,
V—Volume of ore (m’),

D—Weight of ore (m’),

O—Ore reserves (ton),

C——Content of WO, (%),

P—Metal reserves of WO, (ton).

2.3.3 Determination of major parameters of resource reserves estimation

(1) Determination of ore block area

The ore block area can be read out directly from the graphic files of the computer in the
total projection profile of the resource reserves estimation.

(2) Determination of horizontal thickness

The horizontal thickness of a single engineering is the sum of the continuous sample
thickness which cut through the orebody in this project. The trench and tunnel sampling
was mostly perpendicular to the orebody trend, because part of the terrain and geographic
conditions that skew the orebody trend had to be considered. So, the horizontal thickness
is calculated using the Sino= horizontal thickness/the length of the sample in the sampling
trench (o is the angle between the orebody trend and the trench trend). The horizontal
thickness is the product of the representative length and the cotangent of the orebody’s dip
angle because of the shallow drilling and the straight hole, 4= (I/n)ctgP (/4 is the horizontal
thickness; 1 is the length of the ore core; n is the collection percentage; B is the dip angle
of the orebody). The horizontal thickness of the ore block is the weighted average of every
single engineering orebody in the ore block.

(3) Determination of average grade

The average grade of a single engineering is calculated by the weighted average of the
continuous sample grade and the thickness in the project.

C=(Cim+Cym,+...... +C,m,)/ (m;+m,+...... +m,),
C is the average grade of the single engineering,
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C,, C,, ..., C,are the grades of every sample in the engineering,

m,, m,, ..., m, are the horizontal thicknesses of every sample.

The average grade of the ore block is calculated by the weighted average of every single
engineering.

2.3.4 Classification of type of resource reserve

The types of resource reserves are determined according to the degree of geological
works. The type of resource reserve is 122b type, while the other is named 333 type
if the deep network scale has more than two inner-ring ore blocks controlled by the
exploration engineering quality points. The resource reserve is determined as 333
type, whatever has the ore blocks of the extrapolation points. The geological blocks of
the orebody in the mining area are divided into seven as follows: I orebody (122b—1,
333—1, 333-2); 1II orebody (333—1, the whole region 122b first block, 333 four block),
respectively.

3 Description of data sample

The sample registration form (Table 2) for the Wayaokeng scheelite mining area contains
the following: project number, sample number (field number, chemical examination
number), sampling location (unit m), length of the sample (unit m), horizontal width of the
orebody (unit m), method of sampling, type of ore (rock), analysis results (WO,, Mo, Cu,
Pb, Zn, Sn), grade segment of the orebody sample (grade %, orebody), remarks.

The calculation table (Table 3) of the top and floor coordinates and the thickness and ore
grade of the orebody in a drilling single engineering of the Wayaokeng scheelite mining
area contains the following: orebody number, project number, sample number (field
number), sampling location (unit m), length of the sample (unit m), grade of the sample
WO; (%), coordinate of the top (X, Y, H), coordinate of the floor (X, Y, H), orebody strike
(unit degree), dip angle of the orebody (unit degree), true thickness (unit m), horizontal
thickness (unit m), single engineering thickness (unit m), grade (%).

The calculation table (Table 4) of the average horizontal thickness and average ore
grade of a drilling single engineering of the Wayaokeng scheelite mining area contains the
following: orebody number, exploration line number, project number, field number, length
of sample (m), quantity of the samples, total length of the samples (m), angle between
the orientation of the trench and the orebody trend (°), horizontal thickness (m), orebody
strike (°), orientation of the trench (°), grade of single sample (WO;, %), single engineering
(sampling point) thickness (m), grade (%), remarks.

The calculation table (Table 5) of the average horizontal thickness and average ore grade
of the orebody blocks of the Wayaokeng scheelite mining area contains the following:
orebody number, block number, single engineering (sampling number) [including project
(sample) number, horizontal thickness (m), WO, (%)], weighted grade (WO;, %), the
average ore block (thickness, WO, %), remarks.

The weight test results table (Table 6) for the Wayaokeng scheelite mining area contains
the following: sample number, sampling position and weight test results of the orebody (t/
m’), WO, (%), entrusted testing department, remarks.

The estimation table (Table 7) of ore resource reserves for the Wayaokeng scheelite

mining area contains the following: orebody number, type of resource reserves, ore block
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number, area of the ore block (m?), average thickness (m), volume (m’), the reduction stope
out volume (m’), actual volume (m®), weight (t/m’), ore reserves (t), grade (%), weight of
the WO, metals (t), remarks.

The summary table (Table 8) of retained reserves for the Wayaokeng scheelite mining
area contains the following: orebody number, types of the resource reserves, ore reserves
(kt), average grade of WO, (%), weight of the WO, metals (t), remarks.

Table 2 Sample registration table for the Wayaokeng scheelite mining area, Niedu, Chongyi

Number Field name Dimension Data type Examples
1 Engineering number Character type 555D1
2 Sample number Character type
Field number Character type H1
Test number Character type Y06—-2383
3 Sampling position Character type
From m Floating point 0
To m Floating point 2
4 Length of sample m Floating point 2
5 Horizontal width of m Floating point
orebody
6 Sampling method Character type Engraved groove
7 (Rock)ore type Character type Skarn contained tungsten
8 Results of the analysis % Floating point
WO, % Floating point 0.02
Mo % Floating point 0.03
Cu % Floating point 0.14
Pb % Floating point 0.002
Zn % Floating point 0.019
Sn % Floating point 0.01
9 Orebody. sample Character type
section
Grade % Floating point
Orebody Character type
10 Remarks Character type
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Table 3 Standard table for coordinate and thickness of roof and floor of single drilling for the
Wayaokeng scheelite mining area, Niedu, Chongyi

Number Field name Dimension Data type Examples
1 Orebody number Character type I
2 Exploration line number Character type line4
3 Engineering number Character type ZK401
4 Field number Character type H2
5 Sampling position Floating point
From m Floating point 35
To m Floating point 5.5
6 Length of sample m Floating point 2
7 Unit grade WO, % Floating point 0.15
8 Roof coordinate Floating point
X Floating point 2822117
Y Floating point 38510923
H Floating point 552.4
9 Floor coordinate Floating point
X Floating point 2822117
Y Floating point 38510923
H Floating point 550.4
10 Orebody tendency ° Floating point 353
11 Orebody inclination ° Floating point 32
12 True thickness m Floating point 1.7
13 Horizontal thickness m Floating point 32
14 Single engineering thickness Character type
grade
True thickness m Floating point
Horizontal thickness m Floating point 32
WO, % Floating point 0.15
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Table 4 Single gauge ore body average horizontal thickness, average grade calculation table for
the Wayaokeng scheelite mining area, Niedu, Chongyi

Number Field name Dimension Data type Examples

1 Orebody number Character type I
2 Exploration line number Character type 2W
3 Engineering number Character type TCI11
4 Field number Character type H87
5 Length of sample m Floating point 2
6 Number of samples Floating point 7
7 Total length of samples m Floating point 14
3 Angle betweZE ;}iﬁ :g:;:lo(g; of the trench o Floating point 58
9 Horizontal thickness m Floating point 11.80
10 Orebody tendency ° Floating point 332
11 Orebody inclination ° Floating point 72
12 Orebody direction ° Floating point 242
13 Groove direction ° Floating point 300
14 Single sample grade WO, % Floating point 0.15
15 (samplinsglzils?t?:f)u:li?crll::lgess grade Character type

Horizontal thickness m Floating point 11.8

WO, % Floating point 0.389

16 Remarks Character type

Table 5 Average horizontal thickness and average grade calculation table of block orebody for the
Wayaokeng scheelite mining area, Niedu, Chongyi

Number Field name Dimension Data type Examples
1 Orebody number Character type I
2 Block number Character type 122b—1
3 Single engineering (or sampling position) Character type
Engineering (sample) number Character type TCI1
Horizontal thickness m Floating point 11.8
WO, % Floating point 0.389
4 Weighted grade WO, % Floating point 4.5902
5 Ore block average Character type
Thickness m Floating point 11.9
WO, % Floating point 0.224
6 Remarks Character type
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Table 6 Weight test results table for the Wayaokeng scheelite mining area, Niedu, Chongyi

Number Field name Dimension Data type Examples
1 Sample number Character type D1
,  Sampling position and Character type 561 median block 561D2 (I)
orebody
3 Weight test results T/m’ Floating point 2.57
4 WO, % Floating point 0.003
s T Charype Lty 1208 e Nl
6 Remarks Character type Regular wet wax method

Table 7 Estimates of ore body resource reserves for the Wayaokeng scheelite mining area, Niedu,

Chongyi

Number Field name Dimension Data type Examples
1 Orebody number Character type I
2 Type of resource reserves Character type 122b
3 Ore block number Character type 122b-1
4 Ore block area m’ Floating point 1933
5 Average thickness m Floating point 11.9
6 Volume m’ Floating point 23003
7 The reduction stope out volume m’ Floating point 3000
8 Actual volume m’ Floating point 23003
9 Orebody weight T/m’ Floating point 2.84
10 Ore reserves t Floating point 56808
11 Grade % Floating point 0.224
12 WO; metal amount T Floating point 127.3
13 Remarks Floating point

Table 8 Summary of type for the Wayaokeng scheelite mining area, Niedu, Chongyi

Number Field name Dimension Data type Examples
1 Orebody number Character type I
2 Type of resource reserves Character type 122b
3 Ore reserves kt Floating point 56.81
4 Average grade of WO, % Floating point 0.224
5 Weight of WO, metals T Floating point 127.3
6 Remarks Character type

4 Quality control and assessment of the data

The major engineering points (ingoing eye, drilling, trench) of the mining area are
measured according to the requirements of the national measurement standard, and
combining the measurement with national coordinate points, the accuracy of which can
meet the requirements of resource reserves estimation.

The split half method is used in the drilling ore core and a sample length of 2 m is used
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for continuous sampling, so that the drilling quality meets the requirement of the standard.

There are 33 external testing samples, accounting for 16% of the total number of
samples, which were tested by and comparative analysis entrusted to the laboratory of the
264 team, Nuclear Industry Geological Bureau. In addition, 26 internal testing samples,
accounting for 12.8% of the total number of samples were tested separately. The test results
are basically accurate and reliable according to the comparison of basic analysis results
and internal and external results. The qualified rate of external test is 91% and internal test
is 96.1%, which basically meets the requirements of resource reserves estimation.

5 Conclusions

The resource reserves data set of the Wayaokeng scheelite mining area at Chongyi,
Niedu, in Chongyi country, Jiangxi province include in total seven data tables (.doc
format). The dataset can provide a reference for the assessment of the resource reserves of
the same kind of surrounding deposits, and also have reference significance in the study of
the conditions of the zonation and their classification.
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