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Abstract: The Zhaochuan Map-sheet (KS0E020006) area is located in the eastern part of
Zhangjiakou—Xuanhua region of Hebei province and the middle section of the northern margin
of the North China craton. It is one of the important gold fields in China. The 1 : 50 000
mineral geological map database of the Zhaochuan Map-sheet was compiled in accordance
with the Technical Requirements of Solid Mineral Geological Survey (1 :50 000) (DD
2019-02) and other applicable industrial standards. The survey work involves specific
geological mapping covering an area of 379.93 kmz, measured geological routes totaling
approximately 315 km in length, ore spot checks and anomaly checks at about 15 points, three
groups of U-Pb ages (390-370 Ma, 234 Ma and 140-120 Ma), and six groups of whole-rock
analytical data. Through comprehensively analysing field measurement data of geological
points, geological routes and geological boundaries, and previous regional geological survey
records, the boundaries of geological units were redelineated, and the corresponding feature
layers were established. Meanwile, the Meso—Neoarchean, Mesoproterozoic and Mesozoic
strata in the Zhaochuan Map-sheet were redivided, the Archean to Mesozoic magmatic rocks
were generalized, the spatio-temporal evolution sequence of the magmatic rocks and
metallogenesis was determined, and a “three-in-one” ore prospecting prediction geological
model and an integrated geological, geochemical, geophysical and remote-sensing ore
prospecting prediction model were then established. The database has a high reference value

for the deployment of mineral exploration activities in the area, and could also provide service
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for the local natural resource departments in the field of the land space planning and ecological
civilization.

Key words: database; 1 : 50 000; North China craton; mineral geological map; Zhaochuan
Map-sheet; geological survey engineering; Hebei

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

1 Introduction

The Zhaochuan Map-sheet (K50E020006) study area is located in the eastern part of
Zhangjiakou—Xuanhua region, Hebei province, and in the middle section of the northern
margin of North China craton (Fig. 1a) where the Yanshan range joins with the Taihang range,
neighboring the Shangyi—Chicheng deep large fault to the north. The strata in the area are
widely developed, primarily the Archean Sanggan Group and Chongli Group metamorphic
complex, Middle to Late Proterozoic marine sedimentary overlying strata,
Cambrian—Ordovician shallow-sea sedimentary strata, Jurassic—Cretaceous continental
volcanic sedimentary rocks, and Quaternary fluvial alluvial-diluvial sediments (Fig. 1b; Cui
SQ et al., 2000). Tectonic activities in the area could be frequent, as the faults are extremely
developed, showing constantly active. Regional first-order faults include the
Shangyi—Chongli—-Chicheng fault and Shanghuangqi—Wulonggou fault. The magmatic rocks in
the study area are characterized by multiple stages and various rock rypes. Archean intrusive
rocks include peridotite, gabbro, diorite, and granite. Paleozoic magmatic rocks, typically the
Devonian Shuiquangou alkaline composite plutons, covers an area of 350 km’ (Fig. 1b; Miao
LC et al., 2002). The Mesozoic magmatic rocks were mainly developed in Triassic and Late
Jurassic—Early Cretaceous. The Triassic magmatic rocks mainly consist of mafic—ultramafic
rocks and granite, such as the Xiaozhangjiakou mafic—ultramafic pluton, Honghualiang granite,
and Guzuizi granite (Miao LC et al., 2002; Jiang N et al., 2007; Tian W et al., 2007). The Late
Jurassic—Early Cretaceous intrusive rocks are mainly diorite and granite, including the
Shangshuiquan granite and Zhuanzhilian diorite (Jiang N et al., 2007, 2009). Volcanic rocks
are widely present throughout the area and they were mainly developed in the Jurassic—Early
Cretaceous. The Cretaceous Zhangjiakou Formation volcanic rocks, which are the most widely
found rocks in the area, are a series of intermediate-acidic volcanic and pyroclastic rocks,
mainly consisting of dacite, trachyte, and rhyolite (Fig. 1b).

The area is home to very rich minerals. So far more than 100 gold deposits (spots) have
been discovered. They are mainly located in Chicheng, Chongli, and Xuanhua, known as the
“golden triangle” of Hebei province (Fig. 1b). Among them, the Xiaoyingpan and Dongping
gold deposits are large-sized (Wang DZ et al., 2020), the Hougou, zhangquanzhuang,
Hanjiegou, and Shuijingtun gold deposits are medium-sized (Cook NJ et al., 2009; Shen JF et
al., 2020), and the Zhaojiagou, Jinjiazhuang, Xiping, Dayingpan, and Zhongshangou are small-
sized. Many authors deem that the gold deposits formed in the late Hercynian—Yanshanian and
are controlled by the southward subduction of the Inner Mongolia oceanic plate (Xiao W et al.,
2003; Windley-BF et al., 2007; Zhao Y et al., 2017), which extracted out the gold that had
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Fig. 1 Brief map of the North China Craton showing the location (a) and regional geology of
the study area (b)

F1—Shangyi-Chongli-Chicheng fault; F2—Shanghuangqi-Wulonggou fault; F3—Shangtaizicheng-Wenquan fault;
F4—Xisanjianfang—Womakeng fault; FS—Hanjiagou-Guzuizi-Changdi fault
already been preliminarily activated and enriched under regional metamorphosis (Bao ZW et
al., 2014; Li H et al., 2018), causing gold to be further enriched. The magmatic activity in the
Yanshanian caused the gold to come into ore-forming fluids and migrate up to ground surface
along with the magma, deposit and enrich at favorable locations, giving rise to the densely
distributed gold deposits and gold mineralization spots in Zhangxuan (Zhen SM et al.2020).
The mineral resources in the area are abundant, and more than 100 gold ore deposits (ore
occurrences) have been discovered, mainly distributed in Chicheng, Chongli and Xuanhua
areas, which are known as the “Golden Triangle” of Hebei province (Fig. 1b). Among them,
the Xiaoyingpan and Dongping gold ore deposits are large-sized (Wang DZ et al., 2020), the
Hougou, Zhangquanzhuang, Dabaiyang and Shuijingtun gold ore deposits are medium-sized
(Cook NJ et al., 2009; Shen JF et al., 2020), and the Zhaojiagou, Jinjiazhuang, Xiping,
Dayingpan and Zhongshangou gold ore deposits are small-sized. Lots of scientists believe that

the gold deposits were formed in the e H-Her‘éynia_ntﬁ_(gnshanian period, and were controlled
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by the southward subduction of the Inner Mongolia oceanic plate (Xiao W et al., 2003;
Windley BF et al., 2007; Zhao Y et al., 2017), extracting the gold elements that had been
preliminarily activated and enriched under regional metamorphism (Bao ZW et al., 2014; Li H
et al., 2018), making the gold further concentrated. The Yanshanian magmatic activities
promoted the entry of gold into the ore-forming fluid, and thus the gold elements were
migrated to the surface along with the magma, and then precipitated and enriched in favorable
positions, forming the intensive gold deposits and mineralized spots in the Zhangxuan region
(Zhen SM et al., 2020).

Despite the extensive studies already made on the geochemical characteristics and genesis
of the gold deposits in the area, no 1 : 50 000 mineral geological survey has ever been carried
out in the Zhaochuan Map-sheet, especially with respect to the ore-forming geobodies, ore-
forming structures and ore-forming structural planes, and metallogenetic characteristic
signatures there. Insufficient metallogenic research and summary has heavily restrained further
ore prospecting exploration in the area. The compilation of the 1 : 50 000 mineral geological
map of the Zhaochuan Map-sheet improves the degree of mineral geological survey in the area,
and is of great significance to revealing the regional metallogenic law and resource potential of
the gold deposits in the area, and contributes to the mineral resource protection and ecological

civilization there.

2 Data Acquisition and Processing Method

2.1 Data Base

In the Zhangxuan region, 1 : 50 000 regional geological survey was conducted from the
1980s to 1990s. Regional geological survey of the Zhaochuan Map-sheet (the western half)
was first completed in the 1980s. These previous efforts have laid foundation for the
compilation of the present geological mineral map of the Zhaochuan Map-sheet.

The 1 : 50 000 mineral geological map of the Zhaochuan Map-sheet (KSO0E020006) relies
on the 1 : 250 000 and 1 : 50 000 regional geological survey of the Changyukou, Chongli, and
Zhenningbao Map-sheets as the basiso@, and the 1 : 50 000 mineral geology-specific mapping
result as the main source of data. During the compilation, lithostratigraphic unit information
that is “synonym” or “homonym” was reviewed altogether. Rocks in the map-sheet were
reclassified and redated. Field exploration and logging (pits and drillholes) was made to the
Dabaiyang gold deposit, and the ore-forming age was determined. Against the latest
metallogenic theory in the Theory and Method of Prospecting Prediction in Exploration Area
(Ye TZ et al., 2014) and the Technical Requirements of Solid Mineral Geological Survey
(1 :50 000)” (DD 2019-02) as the reference, in-depth research was made on the existing
regional geological survey results and selective, emphatic work was carried out in light of the
metallogenic law and metallogenic prediction objective before the map database was
eventually compiled. The geographic information base map.uses the National Geodetic

Coordinate System 2000 (CGCS 2000). Data is processed using computer software such as the
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Digital Geological Survey System (DGSS) and MapGIS. Topographic maps are based on the
latest geographic data of the National Administration of Surveying, Mapping and Geographic
Information (Han KY et al., 2005).

Metadata of the database are compiled in accordance with the Metadata Standard of
Geological Information (DD2006-05). Information features closely related to metallogenetic
theory (metallogenic geobodies, metallogenic structural planes, and metallogenetic
characteristic signatures) are marked and presented in different forms (points, lines, areas), and
assigned corresponding attributes and values (Song XL et al., 2017; Zhu Q et al., 2018; Dang
XY et al., 2018), before they finally compound into a mineral geological map database (Bai HJ
et al., 2020; Table 1).

Table 1 Basic information of the 1 : 50 000 mineral geological map database of
the Zhaochuan Map-sheet

Item Description

Database name 1 : 50 000 Mineral Geological Map Database of the Zhaochuan Map-
sheet in Zhangjiakou, Hebei Province

Database authors Bai Haijun, No.3 Geological Brigade of Hebei Geology and Mineral
Exploration Bureau
Miao Jianpu, No.3 Geological Brigade of Hebei Geology and Mineral
Exploration Bureau
Xu Xincheng, No.3 Geological Brigade of Hebei Geology and Mineral
Exploration Bureau
Yuan Jiaolong, No.3 Geological Brigade of Hebei Geology and Mineral
Exploration Bureau
Tao Lixin, No.3 Geological Brigade of Hebei Geology and Mineral
Exploration Bureau
Deng Jia, No.3 Geological Brigade of Hebei Geology and Mineral
Exploration Bureau

Data acquisition time 2017-2018
Geographical area Xuanhua, Hebei, located at 115°15'00"-115°30'00"E, 40°40'00" —

40°50'00"N, numbered per international standard for 1 : 50 000
topographic maps

Data format MapGIS

Data size 11.3 MB

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

Fund project The geological survey project (No.: DD20160052) initiated by the

China Geological Survey

Language Chinese

Database (Dataset) composition This system database is composed of a 1 : 50 000 international
standard sheet-division geographic map database, a 1 : 50 000 national
resource potential evaluation geologic map database, the attribute
library, pointed library, linear library, color code library, pattern library,
and symbol library. The geological map database is composed of eight
auxiliary maps (attached tables)—a formation columnar section, an ore-
forming structure information table, (mineral) legend, a mineral deposit
directory, a metallogenic zone location map, a geotectonic zoning table,
a-geological profile map, and a duty table—and one master map. Each
map is composed of different thematic layers (e.g., geographic grid,
settlement, mineral deposit, structure, intrusive rock, and altered rock)
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In order to compile the 1 : 50 000 mineral geological map of the Zhaochuan Map-sheet
(K50E020006), the authors collected and revised 1 : 50 000 regional geological routes totaling
about 612 km in length, involving about 94 routes and about 1 064 geological points; utilized
about two groups of previous zircon U-Pb ages and about six groups of whole-rock analytical
geochemical data; measured geological routes totaling about 351 km in length, involving 105
routes and 1 154 geological points; performed ore spot checks and anomaly checks at about 15
spots, and measured one group of zircon U-Pb age. The mapping satisfies the accuracy

required for 1 : 50 000 mineral geology-specific mapping.

2.2 Data Acquisition

According to the pre-study result, the deposit type covered by the ore prospecting
prediction of the Zhaochuan Map-sheet is magmatic hydrothermal gold deposit. As required by
the Technical Requirements for Prospecting Prediction in Ore Concentration Areas (for trial
implementation)gissued by the MNR Mineral Exploration Technical Guidance Center, data
acquisition should be performed selectively and emphatically to avoid disconnection between
basic research or mineral research from data acquisition (Zhang QH et al., 2002). Data sources
include literature collection and measurement (Table 2). The former includes reorganizing data
from previous regional survey, exploration, science research reports and published papers. The
latter includes data from route survey, geophysical and geochemical measurement, and ore

exploration projects.

2.3 Data Processing

For the geobodies of the 1 : 50 000 mineral geological map of the Zhaochuan Map-sheet,
the target layers are the metamorphic rocks (especially Guzuizi Formation) and the Yanshanian
intrusive rocks; the basic layers are the sedimentary rocks, volcanic rocks and intrusive rocks.
The geotectonic-specific base map is divided into the basic layer (pre-/post-metallogenetic
faults) and the target layer (metallogenic period faults); and the alteration characteristic target
layer (potassium alteration, silicification, phyllic alteration, pyritization, sericitation). The final
mineral geological map should give a full presentation of the formations, structures, and
mineralization alterations related to the magmatic hydrothermal gold deposits in the area (Li
CL etal., 2012).

Table 2 Sampling sites and zircon ages of volcanic and intrusive rocks in
the Zhaochuan Map-sheet, Hebei

SN  Sampling Site Rock Type f;rec/;r[laU_Pb Data Sources

1 Qingyanggou Zhangjiakou Fm 128-141 Yang JH et al., 2006; Jiang N et al.,
trachyte—rhyolite and 2009; Li CJ and Bao ZW, 2012
monzonitic granite

2 Shuiquangou—  Pyroxene hornblende 372-390 Jiang N et al., 2007;Li H et al.,

Dananshan monzonite—pyroxene 2018;Zhang QQ et al., 2018

monzonite—hornblende
monzonite—syenite

3 Xiangshuigou Porphyritic granite 233.7£2.3 Miao LC et al., 2002;. Chen Q, 2013

4 Xiaohamokou Granite 136.4+3 Measured
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After reorganizing field measurement data at geological points (P), geological routes (R),
and geological boundaries (B), and collecting previous regional geological survey records, the
authors redelineated the boundaries of the stratigraphic units and rock extents, identified the
types of various formations, added necessary lithological (combination) boundaries, drew
lithological formation patterns, outlined the alteration extents, and marked the prospecting
projects. Meanwhile, the corresponding feature map layers were also established and presented
in the form of point. WT, line. WL, and area. WP. Fig. 2 shows the preparation flowchart.

The map face presentation was implemented in accordance with the requirements and
standards of the Guide for 1:50 000 Mineral Geological Survey Work (for trial
implementation) initiated by the China Geological Survey in 2016. For examples, D
sedimentary strata and metamorphic rocks are presented with “era + lithostratigraphic unit”,
such as Arng, which represents the stripped or banded biotite hornblende plagioclase schist
formations in the Mesoarchean Guzuizi Formation, where the superscript or subscript code
does not reflect the formation content; (2) intrusive rocks are coded as “lithology + era”, such
as yK,, which represents the Early Cretaceous granite; (3) the map face tone of formations and
structures is given by era and lithology, and set against the uniform color code defined in the
Color Standard and Color Use Principle of Geological Maps (D/ZT0179-1997). The
geobodies of special significance are presented with striking color while the color of the basic
layer is lightened; (4 the geographic information base map is based on China Geodetic
Coordinate System 2000 (CGCS 2000).

Previous I - 50 000
Field data collection regional geological
survey data

Collect other
geological data

Y Y Y
Data processing Re-recognize and Digitalize and
and pre-study digitalize pre—study

\ ¥ D/

Comprehensive research, establish the corresponding element
layer and creat | @ 50 000 primitive data map

Y

Surface polishing and
highlight the target layer

Comprehensive study,
Edit geological auxiliary inspection and establish
maps and attached tables the topological relations
(main map)

\ /

: 50 000 mineral geological map
database

Fig. 2 Preparation flowchart of the 1 : 50 000 mineral geological map database
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3 Data Content Description

A geological map is a map that shows the forming era of sedimentary rock formations,
igneous rock bodies and geological structures, and various related geobodies and geological
phenomena on a given scale of topographical map. It aims to give a full reflection of the
various achievements made in the latest mineral survey efforts and eventually provide a basic
geological map for mineral resource planning and exploration of the area, as well as useful
reference material for field geological survey and science research. The 1 : 50 000 mineral
geological map of the Zhaochuan Map-sheet, Hebei consists of three parts: the master map,
auxiliary maps, and attached tables. The map face content is composed of geographic
information and geological information.

In the master map, the geographic feature information mainly includes the formation
attribute table. The geological feature information includes the formation datatable, lithologic
pattern datatable, geological boundary datatable, fault datatable, alteration type datatable,
isotopic age datatable, petrochemical sample datatable, isotopic sampling point datatable,
geological point datatable, geological profile datatable, attitude feature datatable, and volcanic
structure datatable (Table 3).

The base map of the master map is divided into the basic layer and the target layer. The
target layer is used to present the plane distribution and variation of the formation type and
rock combination of different geobodies, as well as a simplification of the basic layer. For the
1 : 50 000 mineral geological map of the Zhaochuan Map-sheet, the target layer includes the
metamorphic rocks and the Yanshanian intrusive rocks. The basic layer includes the
sedimentary rocks, volcanic rocks and other intrusive rocks. This gives a full presentation of
the formations, structures, and mineralization alterations related to the magmatic hydrothermal
gold deposits in the area (Table 4).

The auxiliary maps are further description or explanation of the master map. They are the

product of comprehensive research. The geological feature information includes the

Table 3 Master map database of the geological map of the Zhaochuan Map-sheet

SN  Field Name Data Format Data Type  Example

1 Village/town name .WT Point file Dabaiyang, Jiangouhe

2 Mineral site WT Point file Dabaiyang Au deposit, Xiaobaiyang Ag
deposit

3 Stratum WP Zone file Zhangjiakou Fm volcanic rock, Gujyuzi Fm
meta-rock

4 Fault WL Line file Zhangquanzhuang—Heshangyao fault

5 Rock body WP Zone file Xiangshuigou rock body, Xiangshan rock body

6 Formation WP Zone file Websterite plagioclase granulite formation

7 Dyke WP Zone file Diabase dyke, diorite porphyrite dyke

8 Mineralization WT Point file Limonitization, pyritization

alteration
9 Geological boundary .WL Line file Angular unconformable boundary,

conformable boundary
10 Stratigraphic attitude .WT Point file Joint, foliation, gneissosity
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Table 4 Formation types of different geobodies in the target layer

Target Layer Litholo . L Mineralization
g . Y &y Formation Type Rock Combination .
Formation Code Alteration
Meta-rock Arzgﬂl Websterite plagioclase Websterite plagioclase Carbonatization,
formation granulite formation granulite, migmatized kaolinization

pyroxene-bearing granulite,
diopside-bearing plagioclase

granulite
Ar,g’ Garnet hornblende Hornblende plagioclase Carbonatization,
plagioclase granulite, biotite hornblende kaolinization
granulite—migmatized plagioclase granulite,
hornblende plagioclase pyroxene-bearing biotite
granulite formation hornblende plagioclase
granulite
Arng Striated/banded biotite Brownish gray biotite Carbonatization,
hornblende plagioclase plagioclase gneiss, kaolinization
gneiss formation migmatized biotite
hornblende plagioclase
gneiss
Aryg" Garnet hornblende diopside Hornblende diopside Silicification,
plagioclase plagioclase granulite, potassium
granulite—migmatized migmatized diopside alteration,
diopside plagioclase plagioclase granulite, sericitization
granulite formation pyroxene-bearing biotite
plagioclase granulite
Intrusive rock yK; Granite formation Granite

formation

sedimentary rock formation datatable, intrusive rock datatable, volcanic rock lithology and
lithofacies datatable, metamorphic rock formation datatable, and geotectonic division datatable,
along with the corresponding geotectonic location map, formation columnar section, geological
profile map, typical deposit plane map, profile map of important exploration lines of typical
deposits, orebody horizontal projection map, and orebody vertical longitudinal projection map.

In the attached tables, the geological feature information includes the metallogenic
structure information table, mineral site directory, duty tag, and index map.

The 1 :50 000 mineral geological map database of the Zhaochuan Map-sheet is
composed of the 1 : 50 000 international division database, and the attribute library, line type
library, color code library, submap library (patterns, annotations), and symbol library for 1 :
50 000 mineral geological survey, covering geological feature information and geographical
feature information. As the feature information is of different varieties, the names of the data
items may also differ (Zuo QC, 2011).

4 Data Quality and Control

4.1 Data Accuracy
The map face presentation accuracy is >1 mm’ in terms of area. Corresponding attributes
are established for each geobody unit. For some important geobodies with small area, they are

all exaggerated on the map face.

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(2) | 289



1 : 50 000 Mineral Geological Map Database of the Zhaochuan Map-sheet
in Zhangjiakou area, Hebei Province

GEOLOGY IN CHINA

In terms of accuracy, geological eras are presented down to the epoch. Stratigraphic units
are presented down to formation (rock formation), or to member or group (rock group) for a
few of the units. Intrusive rocks are presented by lithology + era, such as yK; (Early Cretaceous
granite). Tectonic deformation is shown as folds, brittle faults and ductile faults. Folds are
shown as basement folds and caprock folds. Faults are shown as first-order regional deep large
faults, second-order major faults and third-order secondary faults. Corresponding attributes are

established for each geobody unit.

4.2 Data Quality Control

All 1 : 50000, 1 : 200 000, and 1 : 250 000 regional survey data of the study area were
collected and reorganized by selecting the latest and largest (scale) data as far as possible. Field
survey work was carried out in accordance with the CGS Guide for 1 : 50 000 Mineral
Geological Survey Work (for trial implementation) initiated by the China Geological Survey in
2016, and Technical Requirements of Solid Mineral Geological Survey (1 : 50 000) (DD
2019-02). Data collection was performed by strictly following the three-level quality check
procedure, with 100% self-check and mutual check for primitive data. The check ratio at the
project team level was greater than 50%, and that at the quality check group level is greater
than 15%, which helped guarantee the quality of all data (Wan CX et al., 2009).

Map compilation was carried out in strict accordance with the Technical Requirements for
Metallogenic Geological Background (Ye TZ et al., 2010). First, primitive data map of the
subsheet was prepared to the specified quality standard. Then, based on this primitive data
map, formation and structure maps were prepared to the specified quality standard. Measures
were taken to ensure that there is no overstepping or default and the map was compiled in
compliance with the technical requirements.

Database building was carried out according to the data characteristics of geological
maps, mineral resource potential evaluation data model, and geological data quality inspection
and evaluation. A geological map data quality inspection and evaluation method technical
system cored around “single map mapping quality model + single map space data quality
model + single map attribute data quality model + single map metadata quality model + single
map quality model + map subset quality model + map set quality model” (abbreviated as the
“seven-layer geological map quality control model” was established (Zuo QC et al., 2013).
Supporting software programs (e.g., GeoMag, GeoTok, GeoDQC) were also developed to
facilitate quality self-check, mutual check, spot check and correction of the library database
data, and allow automatic quantitative evaluation. This greatly improved the quality inspection
and evaluation efficiency, saved the working cost, and guaranteed the database building
quality.

The quality of the database building result was accepted in two steps. First, the quality of
the mapping result was accepted by a mapping expert acceptance panel. Then it was reaccepted
by a database-building expert acceptance panel. After the quality was conformed by the

experts, the result was used for summarizing and integrating into the database.
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5 Data Value

The 1 : 50 000 mineral geological map of the Zhaochuan Map-sheet represents one of the
Map-sheets covered by the new round of mineral geological survey. The present work is
performed in accordance with the Technical Requirements for Mineral Geological Survey
(1 : 50 000) (DD2019-02). After intensive research on the formations and structures within the
Map-sheet, on the basis of the 1 : 50 000 geology-specific mapping results, as well as the
geological data of different times and different scales in and around the Map-sheet, we
redivided the formation type of the Archean metamorphic rocks, Proterozoic Changchengian,
and Mesozoic Cretaceous Zhangjiakou formations; established the spatio-temporal evolution
sequence of the magmatic rocks in the Zhaochuan Map-sheet, which chronologically is (D
Mesoarchean metamorphic monzonite granite formations (57yAr,), @Neoarchean granite gneiss
formations  (ggAr;), (@ Hercynian pyroxene hornblende = monzonite—pyroxene
monzonite—hornblende monzonite formations (vyD,—¢p#D,—wnD,), monzonite—syenite—quartz
monzonite formations (yD,~¢D,~0D,), @ Indosinian monzonite granite formations (3yT;), &
Yanshanian biotite granite formations (yfK;), pyroxene diorite formations (pJK;), biotite
monzonite granite formations (nyfK;); summarized the regional metallogenic spatio-temporal
evolution sequence, which is (1) Mesoarchean sedimentary metamorphic iron deposits, (2
Early to Middle Jurassic magmatic hydrothermal gold deposits, (3 Early Cretaceous
continental subvolcanic lead zinc deposits and gold deposits; determined the gold ore target
layer of the area to be Yanshanian intrusive rocks and Archean metamorphic rocks (especially
Guzuizi rock formation), laying good foundation for subsequent mineral resource potential
evaluation and ore prospecting prediction efforts; and established a “three-in-one” ore
prospecting prediction model and integrated geological, geophysical, geochemical, remote-
sensing ore prospecting prediction model for metallogenic ore bodies, metallogenic structures,
and metallogenic structural planes.

The database is composed of the geological map library, attribute library, pointed library,
linear library, color code library, pattern library, and symbol library. It features large
information volume, all necessary functions, and high practicability. The present work is not
only an exploration on the ore prospecting theory work, but also an innovation on the
presentation method and content of mineral geological survey result maps. It has great

reference value for the deployment of future mineral exploration efforts.

6 Conclusions

(1)The 1 : 50 000 mineral geological map database of the Zhaochuan Map-sheet is not
only an exploration on the ore prospecting theoretical work, but also an innovation on the
presentation method and content of mineral geology-specific survey result maps.

(2)The 1 : 50 000 mineral geological map database of the Zhaochuan Map-sheet features
large information volume, all necessary functions, and high practicability. It also provides a
dynamically updated receiving end. This database not only allows for the timely update and

refinement of the basic maps, but also provides normalized service for the rational planning of
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the local natural resource department. It plays an important realistic role in mitigating
exploration risks and guaranteeing geological exploration.

(3)The present work redivided the strata in the Zhaochuan Map-sheet, established a
spatio-temporal evolution sequence of the magmatic rocks and metallogenesis there, and
established a “three-in-one” ore prospecting prediction model and integrated geological,
geophysical, geochemical, remote-sensing ore prospecting prediction model for metallogenic
ore bodies, metallogenic structures, and metallogenic structural planes. The 1 : 50 000 mineral
geological map database offers basic data support for the mineral resource potential evaluation
and ore prospecting prediction work of the area. It has great reference value for the deployment
of future mineral exploration.

Acknowledgments: The 1 : 50 000 mineral geological map of the Zhaochuan Map-sheet,
Hebei is the result of the collective effort of both field workers and indoor staff. The authors
thank Ye Tianzhu, Pang Zhenshan, Cheng Zhizhong, Xue Jianling, Zuo Qunchao and other
experts for their kind instructions in the building of the mineral geological map database.
Thanks also to all experts and all project team members for their hard work and great
contribution.

Notes:

@ Hebei Provincial Geology and Mineral Exploration Bureau. 1984. The 1 :50 000 Regional
Geological Survey Report of the Changyukou Map-sheet K-50—111-C and the Zhaochuan Map-sheet
K-50-111-D[R].

@ Hebei Institute of Regional Geology and Mineral Survey. 2008. The 1 : 250 000 Regional Geological
Survey Result Report of the Zhangjiakou Map-sheet[R].
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