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Abstract: The 1 : 50 000 regional geological map (K47E010009) of the Qinghegou Map-
Sheet in Inner Mongolia, as an excellent national regional geological survey map (2018), was
compiled by making full use of previous regional geological survey results. Through remote
sensing, geophysical and geochemical exploration, geological survey, surveyed geological
cross section, large-scale mapping and other means, an in-depth investigation was conducted
on the ophiolitic mélange belt, sedimentary strata, igneous rock and tectonic deformation
characteristics in the region. The spatial distribution, material composition and metamorphic
deformation characteristics of the ophiolitic mélange belt were identified and classified as a
Carboniferous Supra-Subduction Zone (SSZ) ophiolite. A detailed analysis of igneous rocks in
the area has led to the classification of three magmatic events, namely, in the Late Silurian-
Devonian, Carboniferous-Early Permian and Middle Permian, and the establishment of a
tectonic-magmatic evolution sequence. The strata in the area have a comprehensive
stratigraphic column established and are divided into two stratigraphic subregions separated by
the Baiheshan ophiolitic mélange belt with distinct differences in rock combination and
sedimentary environment. The map database contains geochemical analysis data of 67 samples
and zircon U—Pb dating data of 17 samples. It represents the comprehensive results of the
regional geological survey of the Qinghegou Map-Sheet, which is composed of the main maps,
along with the map appearance and map border, covering the attributes of sedimentary and
igneous rocks, ophiolitic mélanges and other geobodies in the area. It fully reflects the
structure of the orogenic belt and the geological evolution process in the area, providing basic

data support for geological prospecting and in-depth investigations on orogenic belts in the
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Data service system URL: http://dcc.cgs.gov.cn

1 Introduction

Situated in the center of the southern section of the Central Asian Orogenic Belt (CAOB),
the Beishan orogenic belt is connected to the Tianshan orogenic belt in the west, the
Xing'an—Mongolian orogenic belt in the east and the Dunhuang block in the south. It is an
accretionary orogenic belt formed by the subduction and collision of multiple micro-
continents, island arcs, accretionary complexes and ophiolitic mélanges during a long period of
time and in multiple stages (Xiao WJ et al., 2010, 2017; He ZY et al., 2014; Yu JY et al., 2016;
Zhang JL et al., 2017). Since the Paleozoic, the Beishan orogenic belt has formed four
ophiolitic mélange (ultramafic rock) belts from north to south, including from
Hongshishan —Baiheshan, Shibanjing —Xiaohuangshan, Hongliuhe —Xichangjing and
Huitongshan—Zhifangshan (Li XM et al., 2012;Wang GQ et al., 2014; Yang FL et al., 2016;
Niu WC et al., 2017, 2019). The Qinghegou Map-Sheet working area is located in the northern
part of the Beishan orogenic belt and the Hongshishan—Baiheshan ophiolitic mélange belt runs
through the geological map. The exposed strata in the area can be divided into an active
continental marginal sedimentary system from the Early Paleozoic, continental marginal arc-
sedimentary system from the Late Paleozoic and basin sedimentary system from the Cenozoic,
corresponding to an Early Paleozoic tectonic layer, Late Paleozoic tectonic layer and Cenozoic
tectonic layer, respectively. The associated igneous rocks include: Early —Middle
Ordovician —Devonian island-arc igneous rocks, Carboniferous —Early Permian continental
marginal arc igneous rocks and Middle Permian post-orogenic extensional igneous rocks, and
the Carboniferous—Permian igneous rocks are the most developed, which are mainly composed
of quartz diorite, granodiorite, monzonitic granite, syengranite and a small amount of gabbro.
Fold and fault structures in the area are well-developed, with fold structures divided into three
stages, i.e., Early Paleozoic, Late Paleozoic and Late Mesozoic, of which the Early Paleozoic
folds are mostly distributed in the northern region of the map and are primarily asymmetric
with tight folds. The Late Paleozoic folds are mostly distributed in the central region of the
map and principally have close folds with an approximate interlimb angle between 30°—70°
and tight folds with an interlimb angle of less than 5°. Late Mesozoic folds are the more recent
folds in the region, having been formed by being dragged by the smaller scale NE strike-slip
fault and are often associated with ruptures. Fault structures can be divided into 4 groups,
specifically, NW-trending, EW-trending, NE-trending and nearly NS-trending, all of which cut
across each other. Both the NW and NE structures are the most developed, with the NW fault
being the earliest in era and the NE fault being the latest.

The Qinghegou Map-Sheet (K47E010009) is located in the northern part of the Beishan

orogenic belt (Fig. 1). A preliminary mineral geological surveyo was conducted in the region
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Fig.1 Geotectonic location of the Beishan orogenic belt (modified from Xiao WJ et al., 2010)

from 2009 to 2012, adding one new deposit and two mineralized spots. At present, both the
Baiheshan and Biyushan iron mines in the region are being exploited. Despite a better
understanding, to various degrees, of basic geological characteristics from the results of the
previous mineral investigations and research, specific research dedicated to major basic
geological issues in the area remains lacking. For example, ophiolite was simply classified as
an ultramafic intrusive rock and no tectonic-magmatic evolution sequences have been
established. In view of this, there is an urgent need for systematic 1 : 50 000 geological
mapping of the region, in order to identify the tectonic attributes and stratigraphic zoning of
ophiolitic mélanges, the spatial distribution of igneous rocks and the tectonic-magmatic
evolution sequence there. The Database (Table 1; Niu WC et al., 2020) of the Regional
Geological Map of the Qinghegou Map-Sheet (1 : 50 000) (Fig. 2) aims to reflect the latest
results of the new geological survey in the area on ophiolitic mélanges and orogenic belts. It
provides basic geological maps for the study of major geological problems in the geological
and mineral survey of this area, as well as reference material for further discussions on the

structure and evolution of the orogenic belt.

2 Data Acquisition and Processing Methods

2.1 Basic Data Acquisition
2.1.1 Data Source

Guided by the Technical Requirements for Regional Geological Surveys (1 : 50 000) (DD
2019-01), the 1 : 50 000 Regional Geological Map Database of the Qinghegou Map-Sheet
uses a variety of technical means for data collection, such as field route survey, large-scale
mapping, geophysical and geochemical exploration, remote sensing and surveyed geological
cross section. The basic geographical map in the survey adopts the latest data from the
National Geomatics Center of China (NGCC) for basic geographical maps, the 1980 Xi’an
Coordinate System and the 1985 National Height Datum. During the later stages of the data

storage process, the figures were uniformly converted into the 2000 version of the China
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Table 1 Metadata Table of Database (Dataset)

Items Description

Database (dataset) name 1 : 50 000 Regional Geological Map Database of the Qinghegou Map-
Sheet, Inner Mongolia

Database (dataset) authors Niu Wenchao, Tianjin Center, China Geological Survey
Duan Lianfeng, Tianjin Center, China Geological Survey
Zhao Zelin, Tianjin Center, China Geological Survey
Zhang Guozhen, Tianjin Center, China Geological Survey
Xin Houtian, Tianjin Center, China Geological Survey
Ren Bangfang, Tianjin Center, China Geological Survey

Data acquisition time 2017 -2018

Geographic area 98°00'-98°15' E, 42°10'-42°30' N

Data format MapGIS (*.wp, *.wl, *.wt), *.msi

Data size 10.2 MB

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

Fund project China Geological Survey Project “Geological and Mineral Survey of

the Xiaohulishan and Yabulai Areas in the Yinshan Metallogenic Belt”
(No.: DD20160039; DD20160039—-17)

Language Chinese

Database (dataset) composition The 1 : 50 000 Regional Geological Map Database of the Qinghegou
Map-Sheet includes geological map database, map appearance and map
border. The geological map database includes geological surface
entities (sedimentary rock, intrusive rock, metamorphic rock, ophiolitic
meélange etc.), geological boundary, fault, attitude, mineralized spot,
vertical section, lithological pattern, codes etc. Map appearance and
map border include a comprehensive stratigraphic column, intrusive
rock evolution sequence table, tectonics-rock unit in the ophiolitic
mélange belt, large-scale maps of Baiheshan ophiolitic mélange,
geotectonic location map, geotectonic evolution model map, map cross
section, legend and signature
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Fig.2 Schematic diagram of 1 : 50 000 regional geological map database of
the Qinghegou map-sheet, Inner Mongolia
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Geodetic Coordinate System (CGCS 2000), in line with the latest requirements of China. The
1 : 50 000 geological survey uses the Digital Geological Survey System (DGSS) throughout
the whole process.

2.1.2 Data Acquisition Method

During the field investigation, different methods were used for the geological mapping
(data collection) of different geobodies. The “traverse + tracing” method was adopted for the
Baiheshan ophiolitic mélange belt for an in-depth investigation of its spatial distribution,
material composition and metamorphic and deformation characteristics. Detailed mapping on a
1 : 10 000 scale was carried out for both key areas and areas with complex structures. This
provided detailed information on the structure, deformation and rock combination
characteristics of different geobodies for the compilation of the large-scale geological map
(1 : 10 000) of the ophiolitic mélange belt. The traverse method for igneous rocks was applied
in order to fully examine their macroscopic geological characteristics, such as rock
combination and contact relation, and classify them into different periods. The mapping units
are expressed in the form of “lithology + era”. For the sedimentary rock area, surveyed
geological cross section and route survey were combined to put an emphasis on the
investigation of stratigraphic distribution, rock combination, sedimentary types and
metamorphic and deformation characteristics.

This map includes 87 field survey routes with a total length of 441.8 km, 6 cross sections
with a total length of 56 km, 821 geological points, 1 567 geological boundaries and 468
entries of attitude; with one geological point per 460 m and one geological boundary per 210 m
on average. We conducted remote sensing interpretation for an area of 381 km’ on a scale of
1 : 50 000, completed the mapping of a 40 m vertical section (1 : 500) and the construction of
a 150 m trial trench. The mineralization anomaly alteration map and remote sensing
interpretation map have been compiled following the appropriate standards. Comprehensive
evaluation of geochemical anomalies was also carried out in key areas. Meanwhile,
petrography identification was completed for 324 slice samples, 67 samples for rock
geochemical analysis and 17 samples for isotopic dating. More than 1 300 photos were taken.
Slice making and identification, whole rock samples and zircon selection were completed in
the laboratory at the Hebei Institution of Regional Geology and Mineral Resources Survey.
Zircon target making, photography of transmitted and reflected light and cathodoluminescence
were all performed in the laboratory at the Beijing Gaonianlinghang Technology Co., Ltd. The
whole-rock geochemical testing of the samples was completed in the experimental testing
room of the Tianjin Center of China Geological Survey. The contents of the samples include
major elements (SiO,, TiO,, Al,03, Fe,05, FeO, MgO, MnO, CaO, Na,O, K,0 and P,0s), rare
earth elements (La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu and Y) and trace
elements (Cs, Sc, V, Cr, Co, Ni, Ga, Rb, Sr, Zr, Nb, Ba, Hf, Ta, Th, U and Pb). The major
elements were measured by an Axios 4.0 kW sequential X-ray fluorescence spectrometer; the
trace elements were measured by an ICP-MS; and zircon dating was-carried-out by an LA-MC-

ICP-MS, with the instrument model being an Agilent 7500a.
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In the field route survey (including large-scale mapping), different field features such as
geological point (P), geological route (R) and geological boundary (B) were recorded, in a
targeted way, using the digital geological mapping system (Rgmap). Geological points (P)
were included in the DGSS system with information on the station property, station number,
micro-geomorphology, weathering degree, outcrop, mapping unit, contact relation and field
phenomenon description. The geological route (R) records geological point number, route
number, mapping unit, rock name, with the azimuth, distance of the station and accumulated
distance calculated automatically by the system. The geological boundary (B) records
boundary type, mapping unit of geobodies on both sides, strike, dip direction and dip angle.
The geological point number and the corresponding route use the default data already present
in the system. In this process, every other route (R) was recorded continuously. The contact
relation between different geobodies on the geological boundary (B) was described in detail,

correctly distinguishing between geobodies on the left and right sides.

2.2 Data Processing
2.2.1 Indoor Data Collation

The data collected in the field (including but not limited to geological points, routes and
boundaries) were imported onto the computer, went through proper processing and
supplemented using a digital mapping software.

For the geological points (P), description of field phenomena was added, with special
attention being paid to the consistency of rock names. In order to minimise inconsistencies
between later slice identification and field naming. The identification results of multiple rock
slices were considered for the final naming with the addition of annotations. The geological
route (R) is smoothed (3 Bizer smoothings) and route calculation was repeated before an inter-
point description was supplemented with modified azimuths and distance information. The
geological boundary (B) was embellished indoors by means of smooth lines and extension
lines in combination with field contact conditions, along with the unification of parameters
such as line type, line width and color. For special types of boundaries (such as fault and angle
unconformity), modifications were conducted according to the Geological Symbols Used for
Regional Geological Maps (GB 958 —99). For photos, samples, attitude and other features
collected along the route, attribute information was added (including photo content, attitude
type, sample type etc.).

Additionally, in the PRB database of the digital mapping software, the only default
attitude symbol is the stratigraphic attitude (S;); for other types of attitude (such as schistosity
and gneissosity of metamorphic rocks; secondary or original flow surface attitude such as that
of igneous rocks). After updating the corresponding symbols on the digital mapping software,
it is necessary to execute the order ‘Rotate Attitude Entity to Generate Attitude Annotation
Layer’ in the ‘Schema and Symbol Processing’ column of the DGSS system to automatically
rotate entity symbols according to the attitude tendency value, so that an attitude (angle value)
annotation layer is generated.

Finally, the finished PRB database was used to generate the actual material map, which
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was drawn in the actual material map library. During the continuous mapping process,
attention was paid to merging or exaggerating different geological entities and considering
geological field routes to ensure the appropriateness and objectivity of the map surface. Once
the actual material map was completed, it was then updated to the original draft map.

2.2.2 Processing of Map Appearance and Map Border

After compiling the original map, different maps were compiled and listed on both sides
of the main map according to the major discoveries and contents that needed highlighting,
including comprehensive stratigraphic column, intrusive rock evolution sequence table,
tectonic-rock unit in the ophiolitic mélange belt, large-scale map, geotectonic location map,
geotectonic evolution model map, map cross section, legend and signature.

(1) Comprehensive stratigraphic column: This diagram displays in detail the era and
thickness of rock combinations of different stratigraphic units on the map, focusing on the
contact relation between strata of different eras and the sedimentary sequence and
environment, thereby providing a reference for subsequent sedimentary facies analysis and
regional stratigraphic correlation.

(2) Intrusive rock evolution sequence table: Igneous rock mapping units are compiled
from bottom to top according to their magmatic evolution and intrusive relationships. The eras
and mapping units are marked, lithological patterns are filled according to the legend of the
main map, geotectonic environments of igneous rock formations are analyzed, taking into
consideration rock combination and geochemical characteristics, and the magmatic evolution
sequence is divided.

(3) Tectonic-rock units in the ophiolitic mélange belt and large-scale maps: The angle
map mainly reflects the division scheme of different rock blocks and matrices in the ophiolitic
mélange belt. On this basis, the large-scale map of the mélange belt is compiled according to
the field route investigation. The large-scale map displays the metamorphic deformation
characteristics of rock combinations and the field contact relation in detail, within the required
range of accuracy, so as to reflect the actual field characteristics of the mélange belt as
objectively as possible.

(4) Geotectonic location map: This mainly displays the tectonic position of the working
area in the CAOB. Cutting is achieved on the basis of collecting 1 : 250 000 regional
geological maps in the Beishan region, while considering the actual position. During the
cutting process, attention should be paid in order to keep the working map sheet in a central
position and ensuring all four ophiolitic mélange belts in the Beishan region stay within the
edited map at the same time.

(5) Geotectonic evolution model map: The geotectonic evolution model map of the
working area is compiled and drawn in different evolution stages, according to the field
investigation results and comprehensive research data, to ensure the consistency between the
evolution model and the comprehensive research results, while conforming to global
geological evolution patterns.

(6) Map cross section: Considering the direction of tectonic lines and the distribution of

geobodies in the working area, two NE — SW-trending sections (section AB and CD) are set up
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in the west and center of the north, respectively. Section AB mainly controls the Baiheshan
ophiolitic mélange belt and the geobodies on both sides of it, including the Carboniferous
Baishan Formation, the Lower-Middle Ordovician Xianshuihu Formation and the
Carboniferous ophiolitic mélange. Section CD controls the Lower-Middle Ordovician
Xianshuihu Formation, the Lower Carboniferous Liitiaoshan Formation, the Carboniferous
Baishan Formation, Carboniferous accretionary complexes and Carboniferous-Permian
intrusive rocks. Standard section line types and patterns are used to describe geobodies, each of
which is separately marked with mapping units, along with attitude features and special
boundary properties (such as fault properties).

(7) Legend and signature: The legend indicates geobody type, pattern, color, mapping
unit, attitude, era information, section location, mineralized spot, fault and other geological
feature types that need to be explained in all main maps; the signature section is compiled in
accordance with the latest requirements of the Technical Requirements for Regional
Geological Surveys (1 : 50 000) (DD 2019-01)

3 Data Sample Description

The 1 : 50 000 Regional Geological Map Database of the Qinghegou Map-Sheet includes
the main map and other corner maps. The main map features intrusive rock formation,
sedimentary rock formation, ophiolitic mélange formation, volcanic rock formation, quaternary
geological boundary, fault, mapping units and attitude. The corner maps include stratigraphic
column, intrusive rock evolution sequence, tectonic-rock unit in the ophiolitic mélange,
geotectonic location map, tectonic evolution model map, map cross section, large-scale map,
legend and signature. Types of data include point, surface and line entities, of which the point
entities are comprised of geobody mapping units, attitude and pattern; surface entities
encompasses intrusive rocks, sedimentary rocks, ophiolitic mélange and volcanic rocks; line
entities are comprised of geological boundary, fault and lithofacies boundaries. The 2000
China Geodetic Coordinate System (CGCS 2000) was adopted for data samples and the Gauss-
Kruger projection was adopted for projection.

The 1:50 000 Regional Geological Map Database of the Qinghegou Map-sheet
(K47E010009) is mainly composed of geobody information elements, including a geological
surface entity attribute table, geological boundary attribute table, fault attribute table and
geological point attribute table. The Geological Surface Entity Attribute Table in the map-sheet
can be divided into a sedimentary formation attribute table and intrusive rock formation
attribute table.

The Sedimentary Formation Attribute Table (Table 2) consists of geobody type code,
geobody identification number, geobody name, formation type, formation category, rock
combination, geobody era and sedimentary environment.

The Intrusive Rock Formation Attribute Table (Table 3) includes feature identification
number, feature type, mapping unit name, mapping unit symbol, rock color, rock name
(lithology), rock texture and structure; primary minerals and contents, secondary minerals and

contents, contact relation with surrounding rocks and fault formation era.
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Table 2 Layer attributes of sedimentary rock formation in the 1 : 50 000 regional geological map
database of the Qinghegou map-Sheet

Serial . Dat
era Data item name Standard code ata Example
number type
1 Geobody Feature Id String  AK47E010009000003945
identification number
2 Formation category = Formation String  Sedimentary formation
3 Formation type Metallogenic String  Flysch formation
4 Geobody type code  Feature Type String  C,/ :
Geobody name Geobody Name String Upper segment of Liitiaoshan Formation
6 Rock combination Combination String  Medium-fine-grained metamorphic

feldspar-quartz sandstone, conglomerate
with thin layers of siltstone, etc.

7 Geobody era Geobody Era String C,
8 Sedimentary Sedimentary Env String  Deep-sea—semi-deep-sea turbidite
environment deposits

Table 3 Layer attributes of intrusive rocks in the 1 : 50 000 regional geological map database of
the Qinghegou map-Sheet

Number Data item name Standard code Data type  Example
1 Feature identification Feature Id String AG50E010008000000001
number
2 Feature type Feature Type String x;ny2
3 Mapping unit name Intru_Body Name  String Fine-grained monzonitic granite
in the Middle Permian
4 Mapping unit symbol Intru Body Code  String xnsz
5 Rock name Rock Name String Fine-grained monzonitic granite
6 Rock color Rock Color String Flesh red
7 Rock texture Rock Texture String Fine-grained texture
8 Rock structure Rock_Structure String Massive texture
9 Primary Minerals and ~ Primary_Mineral String Quartz 20%-25%, plagioclase
Contents 25%, potassium feldspar
45%—-50%
10 Secondary Minerals and Secondary_Mineral —String Biotite 5%
Contents
11 Contact Relation with ~ Contact_Relation String Intrusive contact
surrounding rocks
12 Fault formation era Era String Middle Permian

The Fracture Attribute Table (Table 4) includes feature type code, fault name, fault type,
fault code, fault character, fault hanging wall code, fault heading wall code, fault fracture zone
width, fault strike, fault dip, fault dip angle, estimated fault distance, fault formation era and
movement period.

The Geological Boundary Attribute Table (Table 5) includes feature identification
number, geological boundary name, geological boundary (contact) feature type, geobody code
on both sides of the boundary (left and right), geological surface strike, dip direction and dip

angle.
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Table 4 Layer attributes of fracture in the 1 : 50 000 regional geological map database of
the Qinghegou map-sheet

Number Data item name Standard code Datatype  Example
1 Feature type code Feature Type String F11
2 Fault type Fault Type String 611
3 Fault name Fault Name String Strike-slip fault F11 on the
south side of Baiheshan
4 Fault code Fault Code String K47E010009F11
Fault character Fault Character String Strike-slip fault
6 Hanging wall of fault code Fault Up Body String C l_zbl, C 1_2b2
7 Heading wall of fault code  Fault Bottom Body String Cl_zbl, C1_2b2
8 Fault fracture zone width ~ Fault Wide String 50 m
9 Fault strike Fault_Strike Int 65
10 Fault dip Fault_Dip Int 155
11 Fault dip angle Fault Dip Angle Int 43
12 Estimated fault distance Fault_Distance Float 2-5 km
13 Fault formation era Era String After K,
14 Movement period Movement Period  String Himalayan period

Table 5 Layer attributes of geological boundary in the 1 : 50 000 regional geological map
database of the Qinghegou map-Sheet

Number Data item name Standard code Data type Example
1 Feature identification number Feature Id String AK47E010009000002322
2 Geological boundary name Boundary Name String Lithofacies boundary
3 Geological boundary (contact) Feature Type Int 23
feature type
4 Geobody code on the left side Left Boundary Code  String O]x2
of the boundary
5 Geobody code on the right side Right Boundary Code String lez
of the boundary
6 Geological surface strike Strike Int 302
7 Dip direction Dip_Direction Int 32
8 Dip angle Dip_Angle Int 53

The Geological Point Entity Attribute Table (Table 6) is comprised of attitude features,
including feature identification number, attitude code, attitude name, strike, dip direction and

dip angle.

4 Data Quality Control and Evaluation

The mapping accuracy of the 1 : 50 000 Qinghegou Map-Sheet Regional Survey in Inner
Mongolia was carried out in accordance with the Technical Requirements for Regional
Geological Surveys (1 : 50 000) (DD 2019-01). Remote sensing interpretation and trench trial
construction were also completed in accordance with relevant technical specifications. The
layout of routes was based on the principle of differentiated workload, with reasonably more

field investigation routes in key areas (such as the ophiolitic mélange belt and fewer in other
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Table 6 Attributes of elements of attitude in the 1 : 50 000 regional geological map database of
the Qinghegou map-Sheet

Number Data item name Standard code  Data type Example

1 Feature identification number Feature Id String AK47E010009000000436
2 Attitude code Attitude Code Int 02

3 Attitude name Attitude Name  String Schistosity

4 Strike Strike Int 130°

5 Dip direction Dip_Direction Int 220°

6 Dip angle Dip_Angle Int 56°

areas (areas with simple lithology and structure). In terms of mapping expression, geobodies
with a width less than 50 m were generally not expressed, but special geobodies in the
ophiolitic mélange belts (such as ultrabasic rocks, plagiogranite, eclogite, blueschist) were
reasonably exaggerated and expressed. At the same time, large-scale geological maps were
utilised for mapping, with the original size specified in the legend.

In terms of data quality, this database was built as part of the Project Geological and
Mineral Survey of Xiaohulishan and Yabulai Areas in Yinshan Metallogenic Belt, in strict
accordance with the relevant requirements of the Administrative Measures for Geological
Survey Projects (Document No.18) issued by China Geological Survey in 2011, which also
implemented the “Three-level Quality Inspection System” for self-inspection and mutual
inspection, special inspection and sampling inspection of project quality. The quality rating of
the self-inspection and mutual inspection mapping routes reached 100%, sampling inspection
reached 40% when inspected by the project team and greater than 15% when inspected by the
department. Therefore, the overall quality meets the requirements for geological survey
management. Sample testing and analysis were conducted in laboratories with the appropriate
qualifications, with the analysis process and quality in conformity with relevant requirements.
In September 2018, the Qinghegou Map-Sheet Regional Geological Survey Project in Inner

Mongolia was evaluated by experts in field acceptance as “excellent”.

5 Data Value

The 1:50 000 Qinghegou Map-Sheet (K47E010009) Regional Geological Map
Database, Inner Mongolia is a pilot map of the latest orogenic belt mapping project of China
Geological Survey. In 2018, it has been rated as an excellent map of the national regional
geological survey. According to the Technical Requirements for Regional Geological Surveys
(1 :50 000) (DD 2019-01), the project adopts field route survey, surveyed geological cross
section and large-scale mapping to express in detail the material composition and structure of
the Baiheshan ophiolitic mélange belt. By identifying rock blocks and matrices, it clearly
expresses the characteristics of field geobodies and the spatial structure of oceanic crust. With
special emphasis on the structural pattern within the mélange belt, the project finds that the
Baiheshan ophiolitic mélange belt is mainly composed of oceanic crust residues including
mafic and ultramafic rock, gabbro, basalt, plagiogranite, chert, exotic blocks including
Ordovician volcanic rock, limestone and a matrix composed of serpentinite, sandstone,

epidote-chlorite schist. The project identifies three distinct foliations of the Baiheshan

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



1 : 50 000 Regional Geological Map Database of the Qinghegou Map-

st e Mt GEOSCIENTIFIC DATA & DISCOVERY(3)

ophiolitic mélange belt: shear rheology in the subduction period, contraction and deformation
in the collision period and post-orogenic strike-slip in the extension period. Considering the
results of U-Pb isotope dating, the project identifies the time of opening and closure of the
Baiheshan ocean basin to be the Early Carboniferous and Early Permian respectively. Based on
geochemical composition and era, the project identifies the type of the Baiheshan ophiolite as a
Supra-Subduction Zone (SSZ), while the spatial distribution of arc igneous rocks indicates the
polarity of the southward subduction of the ocean basin. According to their era and
geochemical characteristics, intrusive rocks in the map are classified into three stages: Silurian-
Devonian island-arc igneous rocks, Carboniferous-Early Permian continental marginal arc
igneous rocks and Mid-Late Permian post-orogenic extensional igneous rocks. The
corresponding geotectonic evolution can also be divided into three stages: active continental
margin formation and evolution in the Early Paleozoic, subduction, accretion and post-
orogenic extension in the Late Paleozoic and intracontinental basin evolution and differential
uplift and denudation in the Mesozoic and Cenozoic.

The Qinghegou Map-Sheet database can provide support for the new scheme of
stratigraphic and tectonic unit division of the Beishan orogenic belt, as well as basic data
support for geological prospecting and investigation, regarding the structure of the orogenic
belt in the Beishan area. Thus, contributing to an improved scientific understanding of the

orogenic system in northern China.

6 Conclusion

(1) The 1:50 000 Regional Geological Map of the Qinghegou Map-Sheet
(K47E010009), Inner Mongolia is rated as an excellent map of the national regional geological
survey (2018). This project innovates the expression of geological mapping results of the
orogenic belt and compiles the Qinghegou Map-Sheet regional geological map, which to a
certain extent, has an exemplary effect on the geological survey of orogenic belts.

(2) The 1 : 50 000 Regional Geological Map Database of the Qinghegou Map-sheet
(K47E010009) has been completed and established. The spatial database features good
consistency of data inheritance, with complete types of database files and data items.
Projection parameters and scale accuracy are defined in conformity with relevant requirements
and precise spatial positioning.

(3) The material composition of the Baiheshan ophiolitic mélange belt is intricately
divided. The characteristics of rock combination and spatial distribution of the Baiheshan
ophiolite have been determined. Geochemical and isotopic dating indicate that the Baiheshan
ophiolite is a set of Carboniferous SSZ ophiolites.

(4) Isotopic dating of igneous rocks in the Qinghegou Map-Sheet divides them into three
stages of evolution, re-establishing the tectonic-magmatic evolution sequence in the area.
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