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Abstract: The dataset of 1 : 50 000 mineral resource potential assessment of the gold-
antimony deposit integrated exploration area in Yawan—Daqiao Area, Gansu Province (also
referred to as the Dataset) includes comprehensive suite-structure maps, metallogenic factor
maps, predictive factor maps, prediction result maps, among others. During the development of
the Dataset, the suites and structures in the integrated exploration area were collated using the
latest data. Meanwhile, focusing on gold and antimony deposits, the Daqiao gold deposit,
Pingding gold deposit, and Yawan antimony deposit in the integrated exploration area were
studied based on the “trinity” prospecting prediction theory of exploration areas that integrates
metallogenic geological bodies, metallogenic structures, metallogenic structural planes, and
metallogenic characteristics and indicators. As a result, the genetic types and predication types
were classified, the regional metallogenic regularity was summarized, and the regional
predication models were established. Furthermore, 42 predicted minimum prospecting target
areas were delineated, with predicted gold and antimony resources of 560 774.59 kg and
737 241.43 tonnes, respectively. The development of the Dataset provides a demonstration of
1 : 50 000 mineral resource potential assessment of integrated exploration areas. Meanwhile,
relevant research ideas, working methods and processes, expected results, and result
presentence were summarized and explored. Therefore, this Dataset will provide certain

references for similar potential assessment.
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1 Introduction

The former Ministry of Land and Resources of the People’s Republic of China proposed
establishing relevant mechanisms to promote public-spirited geological work in the Guidelines
of 358 National Geological Prospecting Action. To formulate national mineral resource plan,
the China Geological Survey comprehensively figured out the mineral resources in integrated
exploration areas through resource potential assessment. The purpose is to guide mineral
geological surveys and mineral exploration, and to provide basic data and scientific bases for
the planning, conservation, and utilization of national mineral resources and ecological
civilization construction. The gold-antimony deposit integrated exploration area in Yawan—
Dagiao area, Gansu Province (also referred to as the Yawan—Dagiao integrated exploration
area) is a major concentration area of gold deposits in the West Qinling area and an important
part of the Shanxi—Gansu—Sichuan Gold Triangle mineral area in China. This area has become
a key region for prospecting breakthroughs of gold and antimony deposits in China in recent
years owing to the special metallogenic environment. Furthermore, significant prospecting
results have been obtained with the improvement in the understanding of its metallogenic
characteristics. However, some new geological problems have gradually emerged when the
prospecting in the integrated exploration area was transformed from deposit periphery to the
whole area and deep strata. This has affected the deployment of mineral exploration. Therefore,
a demonstration project for potential assessment of mineral resources in integrated exploration
areas was set up in Yawan—Dagqiao area, Gansu Province to carry out mineral prospection,
delineate prospecting target areas, and assess resource potential. Meanwhile, it also aims to put
forward suggestions on further prospecting deployment and develop a dataset of primary data
and results.

The Yawan—Dagqiao integrated exploration area lies in eastern part of the Bailongjiang
uplift zone and Animagen rift sedimentary zone of Qinling—Dabie Neoproterozoic—Paleozoic
orogen (Fig. 1)0. Two faults run through this area, namely Minxian—Tanchang—Liangdang
deep fault and Zhouqu—Chengxian—Huixian regional fault, which separate the Xiahe—Lixian,
Luqu—Chengxian, and Diebu—Wudu thrust nappe tectonic zones from north to south. As a
result, the faults and thrust nappe zones are distributed in an arc shape along Wudu—Tianshui
area, with the arc top facing southwards (Fig. 2; Zhao YQ, 2004). The integrated exploration
area stretches across the axis of the arc-shaped structural belt from west to east. According to
the study on the control of the arc-shaped structural belt over the gold deposits in west Qinling
area, it can be argued that the gold deposits in the integrated exploration area are strongly
controlled by the arc-shaped structural belt (Yin XM, 2009).

The Yawan—Dagiao integrated exploration area has the relatively developed sedimentary

suite systems of marine-continental facies, which are dominated by the marine-facies flysch

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(2) | 229



Dataset of 1 : 50 000 Mineral Resource Potential Assessment of
GEOLOGY IN CHINA Gold—Antimony Deposit Integrated Exploration Area in Yawan—Dagiao
Area, Gansu Province

102°E 103°E 104°E 105°E 1067 E 107°E N 5 ;
J i "- . tee 1¢ Teen __'_ s
T — I]ll T . T \.{ ) No e of tectonic regions/zones
m-2-3 Jeems m Qaidam - North China block
e iangtang - Yangtze - South China plate
v ~ - Central an magmatic arc
14940°N - Neoproterozoic - Early Paleozoic rift
’ ' 2 =, zone on the western margin of Ordos
Dangchuan-Ligiao magma arc
Yuoanyang Town - Guanzi Town ophiolitic
- < | melange
400N Xiahe-Lixian epicontinental sedimentary
area
Zeku and Wudu rift sedimentary area
Bailongjiang uplift zone
_ ] Sedimentary area of Anemagen rift
33°20°N Sanhekou rift sedimentary
7 -5-3-1| Northern margin of Bikou ancient land
- - — -3- Triassic Songpan foreland basin
Scope of Yawan-Dagiao Boundary of first-order Boundary of sccondary-order
Integrated Exploration Area tectonic units tectonic units
Boundary of third-order | Boundary “1.. fourth Typical gold deposit
fectonic units -order tectonic units
_— . . Place -=*| Provincial boundary
E Typical antimony deposit @ | Placename - | ¥
Fig.1 Geotectonic location of Yawan—Dagqiao integrated exploration area
(modified from Annals of Regional Geology in Gansu Province, 2016 )
40N 104
AMIN'E F - ;& T T M0E

%

14°30'N 1S 0N 1055208 WIS BN 167N
T

b |

he 0]

T
. e |
st

D

[ ] Antimany degosi—] raun

) -
{ Dichu-Wadu thi

Ingrany 14730 Tas N TN T 00 T 3N

Fig.2 Structure and mineral distribution of Yawan—Daqiao integrated exploration area

sedimentary suites. Triassic strata spread over the northern part of the integrated exploration
area in the EW-NWW trending as a flysch suite in general, with the lithologic associations
consisting of clastic rocks — sandstone, siltstone, and marl — phyllite, slate, and carbonate
rock — marl, limestone, and dolomite. They serve as important ore-bearing strata of strata-
bound—hydrothermal gold deposits. Paleozoic strata are developed in the southern part of the
integrated exploration area as a sedimentary suite, which consists of marine-facies flysch
clastic rocks, carbonate rocks, and siliceous rocks that have undergone low-grade
metamorphism of lower greenschist facies. Cretaceous, Paleogene, and Neogene strata are
scattered in the continental fault basins that are mainly in NE trending as a red molasse
sedimentary suite. (Du Y'S, 1997)

According to the observation of the ground surface, magmatic rocks are sparsely exposed
in the integrated exploration area. However, a large number of concealed intrusions were
inferred from geochemical and geophysical exploration in this study. It is worthwhile to
mention that a series of nearly parallel NNE-trending deep faults are believed to exist in the
Tanchang—Tongwei—Jingning—Lixian area according to the deep seismic sounding results (Li
QH, 1991) collected. These faults provide good pathways for magma intrusion and thus may
prove the existence of structurally controlled magmatic rock belt in the area. The magmatic

rocks most closely related to metallogenesis are intermediate-acid intrusive bodies, which
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mainly include Indosinian—Yanshanian plutons (Zhang X et al., 2017).

The minerals in the integrated exploration area mainly include gold and antimony, and the

deposits discovered in the area are regularly distributed in a banded pattern. Among them, the

major deposits include super-large Daqgiao gold deposit, large Yawan antimony deposit, and

medium-sized Pingding gold deposit. In addition, small-sized deposits in the area include

Yangliweigou gold deposit, Shuiyantou antimony deposit, and Anfangba gold deposit. All

these gold and antimony deposits lie on the margin of NE- or NW-trending uplifts or on the

sides of regional faults.

The metadata table of the Dataset (Zhang JR et al., 2020) is shown in Table 1.

Table 1 Metadata Table of Database (Dataset)

Item

Description

Database (dataset) name

Database (dataset) authors

Data acquisition time
Geographical area
Data format

Data size

Data service system URL

Fund project

Language

Database (dataset) composition

Dataset of 1 : 50 000 Mineral Resource Potential Assessment of
Gold—-Antimony Deposit Integrated Exploration Area in Yawan—Daqiao
Area, Gansu Province

Zhang Jiarui, Gansu Institute of Geological Survey, responsible for the
organization and implementation of the project and the establishment of
the Dataset

Su Hu, Gansu Institute of Geological Survey, responsible for the
development of the development of remote sensing dataset

Yu Xianglong, Gansu Institute of Geological Survey, responsible for
the development of geological dataset

Gao Yongwei, Gansu Institute of Geological Survey, responsible for
the development of mineral dataset

Jiang Wen, Gansu Institute of Geological Survey, responsible for the
development of geophysical dataset

Liu Yuanping, Gansu Institute of Geological Survey, responsible for
the development of geochemical dataset

Li Zeng, Gansu Institute of Geological Survey, responsible for the
development of geological dataset

Li Yongsheng, Development and Research Center of China Geological
Survey (i.e., Technical Guidance Center for Mineral Resources of
Ministry of Natural Resources), responsible for the development of
mineral dataset

2018-2019

West Qinling area, 104°00'-106°29'E, 33°30"-34°00'N
* wl, *.wt, *.wp, *.docx

1.2GB

http://dcc.cgs.gov.cn

The geological survey subproject entitled 1 : 50 000 Mineral Resource
Potential Assessment of Gold-Antimony Deposit Integrated Exploration
Area in Yawan—Dagiao Area, Gansu Province  (No.: 0747-1861
SITCN150-66)

Chinese

The Dataset mainly consists of comprehensive suite-structure maps,
metallogenic factor maps, predicative factor maps, prediction result
maps, metallogenic regularity maps, and exploration deployment
suggestion maps in MapGIS format.
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2 Methods for Data Acquisition and Processing

2.1 Data Bases

A series of 1 : 50 000 mineral resource potential assessment maps of the Yawan—Dagiao
integrated exploration area were prepared under the guidance of the afore-mentioned “trinity”
prospecting predication theory according to the Technical Guidelines for 1 : 50 000 Mineral
Resource Potential Assessment of Integrated Exploration Areas (Draft) developed by the
Exploration Technical Guidance Center of the Ministry of Natural Resources of the People’s
Republic of China in 2018. They were developed based on the primary data obtained from the
national mineral resource potential assessment, mineral geological surveys, mineral prospect
surveys, and regional geological surveys of the area. The coordinate systems adopted include
the Beijing Geodetic Coordinate System 1954, National Height Datum 1985, and National
Geodetic Coordinate System 2000 (CGCS2000). Data processing and map compilation were
performed using the software such as Digital Geological Survey System (DGSS) and MapGIS,
with the mapping scale of 1 : 50 000.

2.2 Data Acquisition

The Yawan—Dagqiao integrated exploration area involves twenty-two 1 : 50 000 standard
map sheets, covering an area of about 5 613.84 km’. The data collected mainly include the
results and primary data obtained from 1 : 50 000 mineral geological surveys, mineral prospect
surveys, and regional geological surveys&@. They were supplemented with 1 : 100 000 or
1 : 250 000 survey data and were timely updated during the building of the Dataset. In
addition, 18 209 pieces of primary geochemical data were used, including 17 831 pieces
obtained from 1 :50 000 geochemical exploration and 378 pieces from 1 :200 000
geochemical exploration.

Based on these data, a series of suite-structure maps, metallogenic factor maps, predictive
factor maps, prediction result maps, metallogenic regularity maps, and exploration deployment

suggestion maps were compiled.

2.3 Processing Methods of Geophysical and Geochemical Data
2.3.1 Processing of 1 : 50 000 Aeromagnetic Data

Previous aecromagnetic data of the Yawan—Dagqiao integrated exploration area mostly have
a grid cell size of 2 km x 2 km. However, in this study, the acromagnetic data with a grid cell
size of 500 m x500 m issued by the Shijiazhuang Nuclear Industry Aeromagnetic Survey and
Remote Sensing Center in 2015—-2017 was collected. Therefore, it is necessary to sort out and
integrate the 1 : 50 000 aeromagnetic data of the integrated exploration area. The details are as
follows:

First, perform leveling and splicing of acromagnetic data in different formats and form the
grid data with a cell size of 500 mx500 m using the Kriging method. Second, conduct potential
field transformations on the gridded data using the software GeolPAS 4.0, including varying
latitude-based reduction to the pole (RTP) by blocks, RTP-based vertical first derivative, and
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analytic continuation. As a result, a series of acromagnetic maps can be obtained, such as the
aecromagnetic (4T) anomaly maps, aecromagnetic (4T) RTP plans, acromagnetic (4T) RTP-
based vertical first-order derivative maps, and acromagnetic (4T) residual RTP anomaly maps.
Finally, summarize the regional ore-controlling geological-geophysical indicators and
determine prospect areas according to basic geological, geochemical, and remote-sensing data
along with the comparison between the plane characteristics of the magnetic field and the
distribution of known deposits.

2.3.2 Processing of 1 : 50 000 Geochemical Data

The 1 : 50 000 geochemical data were collected from 18 209 data points in this study.
After check and correction of primary data, the concentration coefficient (Kk) and the
coefficient of variation (Cv) were calculated. Based on these parameters as well as the
geological and mineral background of the Yawan—Dagqiao integrated exploration area, it can be
determined that the elements including Au, Sb, As, Hg, and Bi have great metallogenic
potentiality and thus are major metallogenic elements in the area.

The anomaly thresholds (7) was determined using mathematical statistics according to the
formula 7=X+2S, where X and S are the mean and standard deviation of the geochemical
background field. The results are listed in Table 2.

A total of 597 single-element anomalies of 15 elements such as Ag, As, and Au and 59
integrated anomalies were delineated in this study. The integrated anomalies consist of nine Class
A anomalies (four Class A; and five Class A, anomalies), 21 Class B anomalies (three Class B,

and 18 Class B; anomalies), 29 Class C anomalies (seven Class C,, seven Class C,, and 15 Class

Table 2 Calculation results of anomaly thresholds

After removing extra-high and extra-low values (geochemical

Element Sample background field) Anomaly
quantity Sample quantity Mean (X) Deviation (S) threshold

Cu 18 209 16 673 26.7818 8.8293 44.44

Pb 18209 17 085 28.3936 7.4865 43.37

Zn 18 209 16 172 93.458 27.2119 147.9

Ag 18 209 16 570 91.7739 41.266 174.3

Mo 18209 16 297 1.1399 0.5971 2.334

Sn 18209 17218 3.4372 0.9004 5.24

W 18 209 17 347 2.3939 1.0269 4.45

Mn 17 615 16 665 707.971 214.2623 1136.5

Ba 16 971 16 004 483.4528 132.901 6 749.3

As 18 209 16 872 13.6425 8.3916 30.43

Sb 18209 16 346 1.6418 1.1453 3.93

Bi 18209 16 372 0.3295 0.0835 0.497

Cd 16 282 14 956 0.2516 0.1297 0.51

Au 18209 16 534 1.2887 0.7736 2.836

Hg 18209 17 537 108.8115 144.7213 398.3

Note: The dimension is 10 ° for Au, Ag, and Hg and 107 for other elements.
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C; anomalies). An analytical map and a registration card were prepared for each integrated
anomaly. Moreover, two concealed plutons were inferred from composite anomaly maps.
2.3.3 Processing of Remote Sensing Data

In this study, the remote sensing data were newly collected from the satellites Gaofen-1
and Gaofen-2. Compared with previous ETM data, they are newer and have higher precision.
To highlight the effective information in the remote sensing images, true-color synthetic
images and standard false-color remote sensing images on the same scale as the base map of
the integrated exploration area were developed based on combination of different wavebands

as well as image enhancement, fusion, and spatial filtering.

2.4 Methods for Preparation of Major Maps
2.4.1 Comprehensive Suite-tectonic Maps

Firstly, the latest mineral geological maps collected were preliminarily spliced. Secondly,
based on existing cross-sections of the area and the research results of typical deposits such as
Daqgiao gold deposit, Yawan antimony deposit, and Pingding gold deposit, the sedimentary
rock suites and intrusive rock suites in the integrated exploration area were systematically
determined through data analysis and selection. Thirdly, geological boundaries were verified
and corrected, and lithological patterns were filled in according to the characteristics of the
lithologic associations and occurrence. In this way, the comprehensive suite-structure maps
were formed. To ensure the reliability of mineral predication, section lines running across
typical mineral deposits and perpendicular to the stratigraphic strike were selected to prepare
the maps. According to the analysis and collation of the suites and structures of typical mineral
deposits and regional suites and structures, the ore-bearing suites of the Daqgiao gold deposit,
Yawan antimony deposit, and Pingding gold deposit were determined to be thin-laminated
carbonaceous-silty limestone suite of the Triassic Huashiguan Formation, the limestone suite
of the Triassic Daheba Formation, and the suite of the Devonian Xiawuna Formation
consisting of carbonate interbedded with sandstone, respectively.
2.4.2 Metallogenic Factor Maps
2.4.2.1 Division of Predicted Mineral Types

The main types of prospecting deposits in the Yawan—Dagqiao integrated exploration area
were determined to be gold and antimony deposits according to the study on regional
metallogenic regularity and typical deposits in the area. The details are shown in Table 3.
2.4.2.2 Analysis of Metallogenic Factors and Establishment of Metallogenic Model Maps

The research data on typical mineral deposits (i.e., the Daqiao gold deposit, Yawan
antimony deposit, and Pingding gold deposit) and other deposits (ore occurrences) in the
Yawan—Dagqiao integrated exploration area were completely collected. Based on this, the
metallogenic geologic blocks, metallogenic structures, metallogenic structural planes, and
metallogenic characteristics and indicators of three types of typical deposits in the area were
analyzed and collated following the “trinity” prospecting prediction theory for exploration
areas proposed by researcher Ye Tianzhu (Ye TZ et al., 2014, 2017). Meanwhile; deep faults

strictly control the distribution of suites in the area, and the distribution of the deposits is
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Table 3 Classification of mineral types to be predicted in Yawan-Dagqiao gold-antimony deposit
integrated exploration area in Gansu Province

Second-level

. . Third-level classification ~ Genetic type Mineral type to be predicted
classification
Magmatic Postmagmatic (medium-)  Stratabound—hydrothermal Dagiao-type stratabound—
deposits low-temperature type hydrothermal gold deposit
hydrothermal deposits Structural-hydrothermal ~ Pingding-type structural—

type hydrothermal gold deposit

Yawan-type structural—
hydrothermal antimony deposit

closely related to the suites. Therefore, deep faults play a significant role in controlling the
diagenesis and mineralization in the area and thus affect the formation and temporal and spatial
distribution of various endogenous deposits in the area.

Based on this, the metallogenic factor table (Table 4) and regional metallogenic model
maps of the integrated exploration area were established.
2.4.2.3 Preparation of Metallogenic Factor Maps

The metallogenic factor maps were prepared based on the analysis of the metallogenic
factors, with comprehensive suite-structure maps serving as the base map. On these maps,
necessary and major metallogenic factors were retained, concealed plutons (metallogenic
geologic blocks) and structures (metallogenic structures) inferred from regional geophysical,
geochemical, and remote-sensing data were supplemented, and the strata and magmatic rocks
unrelated to mineralization are simply expressed. Moreover, a map layer was established for
each metallogenic factor during mapping.
2.4.3 Predictive Factor Maps
2.4.3.1 Analysis of Predictive Factors and Establishment of Regional Prediction Models

The metallogenic factors mainly reflect the geological information related to
metallogenesis, from which the identifiable indicators formed from metallogenesis were
extracted as predictive factors. Meanwhile, geological predictive factors were supplemented
with geophysical, geochemical, and remote-sensing predictive factors determined by
geophysical exploration, geochemical exploration, and remote sensing. Among them, the
aeromagnetic and remote-sensing interpretation results indicated metallogenic structures and
concealed plutons (metallogenic geologic blocks). They also indicated that geochemical
anomalies of hydrothermal gold-antimony deposits in the area mainly include the composite
anomalies of the elements such as Au, Sb, and As. Meanwhile, according to the theory of
primary halo zoning, the anomalous front halo elements of the gold-antimony deposits in the
area include Hg, Sb, and As, and anomalous tail halo elements include W, Mo, and Bi. They
are used to determine the denudation degree of the area and indicate the locations of mineral
deposits to some extent. In this way, the predictive factor data table of the area was established
(Table 5). Based on the analysis of predictive factors, the regional prediction model figure was
prepared by superimposing geochemical profiles on the base map of the metallogenic model

map (Fig. 3).
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2.4.3.2 Preparation of Predictive Factor Maps

Predictive factor maps were prepared with the metallogenic factor map serving as the base
map. To reflect the geophysical, geochemical, and remote-sensing predictive factors, the map
layers of sedimentary suites and intrusive rock suites were deleted and only the lithological
patterns were retained but faded. Meanwhile, the following factors were superimposed: (1)
geophysical factors: the intermediate-acid plutons and structures interpreted; (2) chemical
factors: Au-Hg-As-Sb composite anomalies, single element anomalies of Au, Sb, and As, and
the intermediate-acid plutons interpreted; (3) metallogenic structures interpreted from remote

sensing. In addition, the map layers of predictive factor data table and prediction models were

inserted.

2.4.4 Prediction Result Maps

The typical deposits in Yawan—Dagqiao integrated exploration area were determined
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temporally and spatially according to comprehensive factors of geological suites, deformed
structures, and intrusive magmatism. Therefore, all mineral prediction methods used are of
composite endogenous type. The prediction information was extracted based on the GIS
assessment system for mineral prediction and presented in.wp files. It covers metallogenic
structures (extracted according to the occurrence and properties of the metallogenic structures
obtained from different prediction types; mitigation zones were built in combination with the
frequency of the influence zones of metallogenic structures and ore occurrences), metallogenic
geologic blocks (Late Indosinian—Yanshanian intermediate-acid intrusive bodies interpreted,;
mitigation zones were built in combination with the frequency of the influence zones of
metallogenic structures and ore occurrences), ore-bearing suites, and geochemical anomalies
(single element anomalies of Au, Sb, and As, and composite anomalies of Au-Hg-As-Sb).
Afterwards, based on the prediction and assessment models, predicted minimum prospecting
target areas (also referred to as the minimum predicted areas) were delineated by using the
factor superposition method, applying the software MRAS to conduct interactive searches of
modelers, and carrying out intersection and union operations of predictive factors. Then
metallogenic probability was determined by manually selecting model units. In this study, the
predicted minimum prospecting target areas were optimized in terms of denudation degree. As
a result, 42 gold-antimony minimum predicted areas were determined, covering an area of
2.7% of the total area of the integrated exploration area. The areas for prediction assessment
model were further established. The predicted depth and the ore-bearing coefficient of ore-
bearing geologic blocks were calculated according to the parameters such as identified
resources (above 333 resources), the area of ore vein concentration areas, and the maximum
exploration depth. Moreover, the predicted resources was estimated according to the volume of
ore-bearing geologic blocks.

The prediction result maps were compared based on predictive factor maps. On the
prediction result maps, horizontal lines are used to fill in Class A predicted minimum areas
(having very favorable metallogenic conditions and deposits), vertical lines are used to fill in
Class B predicted minimum areas (having favorable metallogenic conditions), and cross lines
are used to fill in Class C predicted minimum areas (having general metallogenic conditions).
Meanwhile, annotations were made (including the nos., names, area, depth, similarity
coefficient, predicted resource types, and categories of the predicted minimum areas). Finally,

the map layers of various prediction tables were superimposed on the prediction result maps.

2.5 Value Assignment for Attributes of the Dataset

The attribute values of the dataset in this study were assigned by referring to the Spatial
Database Establishment Code of Digital Geological Maps (DD2006-06) according to the
Code of Geological Information Metadata (DD2006—05) issued by the China Geological
Survey. Databases were established for various types of maps according to the Method and
Technology System of Data Models for Mineral Resources Potential Assessment and the
requirements of GeoMAG.
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3 Description of Data Samples

Attribute values were assigned and corresponding databases were established for
comprehensive suite-structure maps, magnetic survey maps, geochemical maps, remote
sensing maps, metallogenic factor maps, predictive factor maps, prediction results maps,
metallogenic regularity maps, and maps of suggestions on mineral exploration deployment.
Since partial database units of the maps are inherited from other maps, only the database units
specific to each type of maps are described as follows.

Database units specific to the suite-structure maps: (1) the attributes of a sedimentary rock
suite, including its no., characteristic code, primitive no., category, rock associations, names and
codes of its mapping units, genetic type of the Quaternary, formation time, suite type, thickness
of ore-bearing strata, major fossil assemblages, and sedimentary facies; (2) the attributes of an
intrusive rock suite, including its no., characteristic code, primitive no., lithologic code,
geographical longitude and geographical latitude, names and codes of its mapping units,
formation time, special rocks, mineral composition, the colors, texture, and structure of its
rocks, occurrence of intrusions, dikes, inclusion characteristics, the depth and pattern of its
emplacement, denudation degree, important petrochemical parameters, the series, genetic types,
and tectonic associations of its rocks, and geotectonic setting; (3) attributes of a fault, including
its no., name, length, type, fault plane dip (dip angle), rocks on both sides of and within the
fault, structural hierarchy, cutting depth, motion mode, mechanical properties, formation time,
and superimposed motion; (4) attributes of a fold, including its no., name (type, morphology,
and degree), hinge plunge angle, plunge direction, axial dip (dip angle), strata involved in the
fold, fold association form, genesis, formation time, and characteristics of superimposed folds;
(5) attributes of occurrence, including its no., type, dip, dip angle, and strike.

Database units specific to magnetic survey maps, geochemical maps, and remote-sensing
maps: (1) attributes of a fault, including its no., outcrops, order, strike, length, and magnetic
field indicators; nos. and values of its aeromagnetic AT isolines and aeromagnetic AT RTP
isolines, and the no., initial value, and end value of its isoline area; (2) attributes of single-
element geochemical maps, including the nos., element composition, and element content of
isolines; the element composition, maximum element content, and minimum element content
of an isoline area; (3) attributes of single-element geochemical anomaly maps, including the
anomy no. and threshold of a geochemical anomaly boundary; the no., anomaly threshold,
local maximum/minimum points, anomaly no., and anomaly area of a geochemical anomaly
range area; (4) attributes of geochemical anomaly maps, including the no., area, major
associated elements, and major paragenetic elements of an integrated anomaly range, and the
element types, anomaly threshold, measurement units, and anomaly area of major metallogenic
factor ranges.

The database units specific to the metallogenic factor maps: the attributes of a mineral
deposit, including its no., characteristic code, primitive no., name, traffic location, geographical
longitude and latitude, ore-hosting rocks, ore-controlling structures, major minerals,
geotectonic location, metallogenic types, the scale, resource reserves (unit), and average grade

(unit) of its major minerals, paragenetic and associated minerals (reserves, unit), metallogenic

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(2) | 243



Dataset of 1 : 50 000 Mineral Resource Potential Assessment of
GEOLOGY IN CHINA Gold—Antimony Deposit Integrated Exploration Area in Yawan—Dagiao
Area, Gansu Province

zones/belts, metallogenic series, deposit type, metallogenic time, metallogenic age, age error,
dating methods, spatial combination type of its ore bodies, the no. and shape (scale, strike, dip,
dip angle, length, and thickness) of its major ore body, ore composition (grade, mineral
composition, structure, and texture), length (width) of its alteration zones, and the alteration
assemblages and alteration intensity of its surrounding rocks.

The database units specific to the prediction result maps: the nos., names, area, scale, and
geographic locations of predicted minimum areas; metallogenic geological setting; mineral
prediction types; predicted area categories; identified resources; estimation method of
resources; reserves data table of predicted minimum areas (EXCEL).

The database units specific to the metallogenic regularity maps: boundary nos. and names
of metallogenic zone/belts, ore concentration areas, and metallogenic prospect areas; the names
of typical deposits.

The database units specific to the maps of suggestions on mineral exploration
deployment: the no., name, grade, and mineral types of suggested deployment area,
suggestions on mapping and exploration on a medium-large scale, expected results, and the

data table of suggestions on mineral exploration deployment (EXCEL).

4 Data Quality Control and Assessment

The results of the mineral resource potential assessment in this study were all integrated
into a dataset. To implement the mineral resource potential assessment and build the dataset,
rich true and reliable data obtained previously were collected. Among the map sheets in the
Yawan—Dagqiao integrated exploration area, only Liangdang, Zhouqu, and Shawan map sheets
had not been surveyed before. Therefore, the 1:250 000 regional geological survey data of
Minxian, Tianshui, Wudu, and Lueyang County map sheets along with cross-sections were
adopted to prepare the comprehensive suite-structure maps. Meanwhile, the newly collected
grid data with a cell size of 500 m x500 m were integrated, and the 1 : 50 000 geochemical
data were processed. All data processing strictly followed the Technical Guidelines for 1 : 50
000 Mineral Resource Potential Assessment of Integrated Exploration Areas (Draft) developed
by the Exploration Technical Guidance Center of the Ministry of Natural Resources of the
People's Republic of China in 2018. With reliable data sources, databases were constructed
according to the Method and Technology System of Data Models for Mineral Resource
Potential Assessment (Development and Research Center of China Geological Survey, 2016),
achieving complete attributes.

The dataset was developed under the strict control of a three-level quality inspection
system and the quality system of the Gansu Institute of Geological Survey. In early January
2019, the Development and Research Center of China Geological Survey (i.e., the Technical
Guidance Center for Mineral Resources of Ministry of Natural Resources) organized experts to
review the research report and database specific to the 1 : 50 000 mineral resource potential
assessment of the gold-antimony deposit integrated exploration area in Yawan—Dagqiao area,
Gansu Province. The expert panel unanimously approved the research report and database and

rated them excellent.
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5 Data Value

(1) Under the guidance of the “trinity” prospecting prediction theory, the predictive
factors of the Dagiao gold deposit, Pingding gold deposit, and Yawan antimony deposit were
sorted out and prediction models were built.

(2) The metallogenic regularity of the Yawan—Dagqiao integrated exploration area was
researched based on the metallogenic regularity of west Qinling area. As a result, two Level-IV
metallogenic zones and six Level-V ore concentration areas were determined according to the
national mineral resource potential assessment results and the division of Level-III
metallogenic zones/belts throughout China. Moreover, eight Grade-V gold-antimony
metallogenic prospect areas were determined according to the mineral resource prediction
results of this study.

(3) A series of aeromagnetic maps of the integrated exploration area were prepared
through collecting and collating the aeromagnetic data with different precision, such as the grid
data with a cell size of 500 m x500 m. The aeromagnetic maps developed include 1 : 50 000
aeromagnetic survey degree maps, acromagnetic (4T) isoline plans, acromagnetic (4T) RTP
isoline plans, and aeromagnetic (4T) RTP-based vertical first-order derivative maps.
Moreover, the interpretation of plutons and structures was further explored and updated in
terms of data, which is indirectly indicative of mineral prediction.

(4) The 1 : 50 000 geochemical data of the map sheets in the Yawan—Daqiao integrated
exploration area were integrated into the dataset. Based on this, 597 single-elements anomalies
and 59 integrated anomalies of 15 elements such as Au were delineated and two intermediate-
acid plutons were interpreted. The research results of the denudation degree played a
significant role in the mineral resource potential prediction of this study.

(5) The predicted resources in deep and peripheral areas of typical deposits in the
integrated exploration area were delivered, including 190 419 kg in the Daqiao gold deposit, 7
492 kg in the Pingding gold deposit, and 99 568 tonnes in the Yawan antimony deposit.
Meanwhile, 17 predicted minimum areas of Dagiao-type stratabound-hydrothermal gold
deposits were delineated, with 353 470.26 kg of predicted gold resources being delivered; 10
predicted minimum areas of Pingding-type structural-hydrothermal gold deposits were
delineated, with 107 171.85 kg of predicted gold resources being delivered; 15 predicted
minimum areas of Yawan-type structural-hydrothermal antimony deposits were delineated,
with 587 889.43 tonnes of predicted antimony resources being delivered.

(6) A total of 12 exploration areas were deployed according to the mineral resource
prediction results in this study, including three Level I, three Level II, and six Level III
exploration areas. Among them, the three Level I exploration areas are Chaerjin-Pingding
exploration area, Daqgiao exploration area, and Miaowan-Paierba exploration area, and the three
Level II exploration areas are Longba exploration area, Anfangba exploration area, and
Nanjiashan exploration area. Specially, 37 secondary exploration areas were deployed,
including 15 reconnaissance. survey areas and 22 pre-investigation areas. The predicted gold

and antimony resources are 460.67 tonnes, and 587 900 tonnes, respectively.
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6 Conclusions

(1) The 1 : 50 000 mineral resource potential assessment of the gold-antimony deposit
integrated exploration area in Yawan—Daqiao area, Gansu Province is a demonstration project
of potential assessment in the new round of mineral geological survey and prospecting
prediction projects of integrated exploration areas initiated by the China Geological Survey. In
this study, the authors of this paper actively explored and innovated a series of working
methods and map compilation methods for potential assessment of integrated exploration
areas, and established a potential assessment dataset. All these provide an example for the
1 : 50 000 potential assessment of integrated exploration areas throughout China in terms of
working contents, working processes, and the establishment of datasets.

(2) To carry out the mineral resource potential assessment in this study, previous research
results and data were sorted out and integrated. Therefore, the establishment of the dataset in
this study is of significant for relevant data collation and integration.

(3) The sedimentary rocks and intrusive rocks in the Yawan-Dagqiao integrated
exploration area were comprehensively researched using the latest basic geological data and
scientific research data of the area. Accordingly, comprehensive suite-structure maps (1 :
50 000) of the area were prepared, providing basic information of the metallogenic geological
setting for research on metallogenic regularity and mineral resource prediction. Meanwhile,
practical and feasible working procedures were summarized. All these assist in improving the
degree of basic geological research in the area. Meanwhile, the dataset established in this study
will provide data bases for subsequent exploration in this area.
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