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Abstract: The 1 : 50 000 Geological Map of the Juligetai Map-sheet (K48E017019), Inner
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intrusive bodies and magmatic sequence of intrusive rocks in the Wulatehou Banner in
Langshan area, as well as the rhythm and deformation characteristics, sedimentary age and
sedimentary environment of metamorphic sedimentary rocks of the Zhaertaishan Group. The
wall-rocks of the Huogeqi Copper Deposit was further identified as carbonaceous-calcareous
slates of the Agulugou Formation’s second member. The deposit is mostly located at the hinge
zone of the schistose fold in the stratum. The map database includes 3 informal mapping units,
12 official mapping units, 3 periods of magmatic events and 3 tectonic deformations, in
addition to 120 pieces of petrochemical analysis data and zircon U-Pb age data of 13 samples,
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1 Introduction

As the largest Phanerozoic orogenic belt in the world, the Central Asian Orogenic Belt
(CAOB) extends for thousands of kilometers in all directions (Fig. 1a). Its complex tectonic
evolution process is closely associated with the tectonic movement of the Paleo-Asian Ocean
(Windley BF et al., 2007; Han BF et al., 2011; Xu Z et al., 2012; Zhang XH et al., 2012; Xu B
et al.,, 2013; Zhang W et al., 2013; Wang SQ et al., 2019). The process of subduction,
accretion, orogeny and terrane collage of the Paleo-Asian ocean basin resulted in the current
tectonic framework (Coleman RG, 1989; Windley BF et al., 1990, 2007; Allen MB et al.,
1993, 1995; Sengor AMC et al., 1993; Gao J et al., 1998; Jahn BM et al., 2000; Xiao W] et al.,
2004, 2010; Li YJ et al., 2018, 2020; Yuan Y et al., 2018; Zheng RG et al., 2018; Zhao L et al.,
2019; Zhao C et al., 2020). In recent years, a large number of scientific studies have been
conducted on important geological issues such as Paleozoic tectonic magmatism and
Precambrian stratigraphic subdivision in the northern margin of the North China Block,
obtaining rich data (Zhang W et al., 2012; Zhang W et al., 2013; Wu F et al., 2014; Wang ZZ
etal., 2015; Liu M et al., 2016; Tian J et al. 2018; Wang XY et al., 2018; Teng XJ et al., 2019).
Located in the west of the northern margin of the North China block (Fig. 1a), with the Central
Asian Orogenic Belt in the north and the North China Craton in the south (Wu TR et al., 1998;
Liu Y, 2012; Feng LX et al., 2013; Peng RM et al., 2013), the Langshan area is of great
significance for understanding regional tectonic evolution due to its special tectonic location.

The Juligetai Map-sheet, Inner Mongolia is located on the north —west side of the
Wulatehou Banner in the Langshan area (Fig. 1b). The exposed geobodies in the area are
primarily Proterozoic metamorphic sedimentary rocks and Paleozoic intrusive rocks,
characterized by the development of Late-Paleozoic intrusive rocks in large areas. The First
Regional Geological Survey Team of the Inner Mongolia Autonomous Region (1982)
completed a 1 : 200 000 Regional Geological and Mineral Survey, providing a comprehensive
and systematic review of the stratigraphic framework, magmatism, tectonic evolution and

metallogenic background in the area. However, important geological issues including the
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Paleozoic tectonic regime transformation in the northern margin of the North China block,
formative era of the Zhaertaishan Group and metallogenic background of the Huogeqi Copper
Deposit still need further investigation. In the current project, we conducted a 1 : 50 000
Regional Geological and Mineral Survey in the Juligetai Map-sheet, Inner Mongolia, and
established a corresponding 1 : 50 000 Geological Map Database (Table 1, Liu Y et al., 2020).

The 1 : 50 000 Geological Map of the Juligetai Map-sheet, Inner Mongolia represents a
pilot project of orogenic belt mapping in the Langshan area. It aims to describe in detail the
tectonic evolution in the Langshan area with objectively expressed field geological facts by
incorporating previous geological surveys, mineral exploration and the latest research results,
in addition to adopting advanced mapping approaches combined with tectonic analysis of the
orogenic belt (Bai J, 2003).

2 Data Collection and Processing Methods

2.1 Data Source
In line with the ‘Technical Requirement for Regional Geological Surveys (1 : 50 000)’
(DD 2006-XX), the 1 : 50 000 Geological Map of the Juligetai Map-sheet, Inner Mongolia

Table 1 Metadata Table of Database (Dataset)

Items Description

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

Database (dataset) Sedimentary rocks: Liu Yang, Tianjin Center, China Geological Survey

authors Volcanic rocks: Guo Shuo, Tianjin Center, China Geological Survey
Magmatic rocks: Teng Xuejian, Tianjin Center, China Geological
Survey
Metamorphic rocks: Teng Fei, Tianjin Center, China Geological Survey

Data acquisition time 2014 -2016

Geographic area 106°30" — 106°45' E,41°10" — 41°20' N

Data format MapGIS

Data size 106 MB

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

Fund project Funded by China Geological Survey project titled ‘Pilot Mapping of
Special Geological and Geomorphological Areas’ (Project No.:
12120113056300)

Language Chinese

Database (dataset) composition The 1 : 50 000 Geological Map Database of the Juligetai Map-Sheet
consists of two parts: the master map and outer finishing. The master
map includes Quaternary, sedimentary rock, volcanic rocks, intrusives,
structural features, geological boundary, attitude and various codes. The
outer finishing includes an index map, stratigraphic columnar section,
intrusive rock mapping units, cutting profile, structure outline map,
geotectonic location, legend and author information. Overall, the map
database includes 3 informal mapping units, 12 formal mapping units, 3
periods of magmatic events and deformations, as well as 120 pieces of
petrochemical analysis data and the zircon U-Pb age of 13 samples
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was created according to actual field data (including actual material maps and profiles) as a
new achievement of the 1 : 50 000 geological mapping of the Juligetai map-sheet. The project
adopted the latest geographic data from the National Geomatics Center of China (NGCC) for
geological base maps and applied existing technical standards and computer software such as

the Digital Geological Survey System (DGSS) and MapGIS for data processing.

2.2 Data Processing

The purpose of data processing is to digitize the collected regional geological survey
results and actual material maps to form MapGIS point, line and area files; and to establish the
original field database, as the spatial database originate from it.

2.2.1 Field Original Database

Based on the comprehensive analysis of the existing data and geological sketches, we
established key working areas and general working areas, and identified the Zhaertaishan
Group and Paleozoic magmatic rocks as the key contents of mapping. The original database as
a whole can be divided into digital mapping data and a digital profile database.

The original data of the digital mapping includes 4 original databases of the 1 : 25 000
map PRB database, actual material map database, original data backup, free hand field maps,
background layers and sample database; of which the free hand field map database stores
various data of geological field routes and represents the most important first-hand original
database. A single field map route database is composed of Images (photos), Note (XML files
and TXT text files), Sketch (sketches), 3 folders, 9 point and line acquisition layers of field
route observation data (Table 2), ATTNOTE.WT (attitude note), GPTNOTE.WT (geological
point note), 2 labeled layers and geological routes (ROUTE.MPJ), and 2 engineering
documents and geographical background layers with the route number as the file name (e.g.
L0001. MPJ).

Table 2 Field data entity table

PRB . . Number of .
Entity name  Entity code .\ Description
process entities
Field Geological ROUTE 154 Sequence number, map-sheet number, map-sheet
data route name, route number, date, weather, route
collection description, task, hand map number, recorder,
companion, photographer, route summary
Geological GPOINT 1094 Sequence number, map-sheet number, route
point (P) number, geological point number, longitude,

latitude, elevation, vertical coordinates, horizontal
coordinates, geographical location, outcrop
property, point nature, micro-geomorphology,
weathering degree, lithology A, lithology B,
lithology C, lithology code A, lithology code B,
lithology code C, stratigraphic unit A, stratigraphic
unit B, stratigraphic unit C, contact relation AB,
contact relation BC, contact relation AC,
description, International Standard Code, date,
geological point description file name

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



1 : 50 000 Geological Map Database of the Juligetai Map-sheet, Inner

GEOSCIENTIFIC DATA & DISCOVERY(3)

Mongolia
Continued table 2
PRB f
Entity name  Entity code Nu?n.ber © Description
process entities
Field Routing (R) ROUTING 3154 Sequence number, route number, geological point

data
collection

Inter-point
boundary (B)

Attitude

Sample

Sketch

Photo

BOUNDARY 2963

ATTITUDE

SAMPLE

SKETCH

PHOTO

877

449

134

1990

number, inter-point number, mapping unit, date,
routing distance, cumulative distance between
points, route direction, note, routing description file
name

Sequence number, map-sheet number, route
number, geological point number, B number, R
number, vertical coordinates, horizontal
coordinates, elevation, longitude, latitude, geobody
on the right side of the boundary, geobody on the
left side of the boundary, boundary line type, strike,
dip, dip angle, contact relation, International
Standard Code, note, date, inter-point boundary
description file name

Sequence number, map-sheet number, route
number, geological point number, inter-point
number, attitude number, attitude type, vertical
coordinates, horizontal coordinates, longitude,
latitude, elevation, strike, dip, dip angle,
International Standard Code, date

Sequence number, map-sheet number, route
number, geological point number, inter-point
number, field number, sample type, vertical
coordinates, horizontal coordinates, longitude,
latitude, geographical location, sampling depth
(cm), sample weight (kg), number of bags, number
of pieces, sample collector, date, mapping unit,
original naming in field, naming based on indoor
identification, unit sending sample, analysis
requirements, note, International Standard Code

Sequence number, map-sheet number, route
number, geological point number, inter-point
number, sketch number, vertical coordinates,
horizontal coordinates, longitude, latitude, sketch
name, scale, sketch description, International
Standard Code, date, sketch folder

Sequence number, map-sheet number, route
number, geological point number, inter-point
number, sample code, vertical coordinates,
horizontal coordinates, longitude, latitude,
description, photo serial number, lens direction,
International Standard Code, date

The file type and file name of the PRB library are completely consistent with that of the

field map library. The actual material library inherits the point and line acquisition layers and

labeled layers of the field route observation data of the PRB library, while automatically
generating the 3 point, line and area files, i.e., of GEOLABEL.WT, GEOLINE.WL and
GEOPOLY.WP. The background layer stores the data of the geographic base maps, including

geographic information, water system, transportation, residential area, boundary and
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topography. The sample database stores different types of samples from the map-sheet and is
divided into three categories: sample collection database, sample submission database, and test
and identification result database, with the data being stored in the RgSample. MDB database.
2.2.2 Spatial Database

The geological map spatial database includes the datasets of basic feature class, complex
class, object class and independent feature class; of which the feature dataset is a collection of
features sharing the same spatial reference system and is composed of geological point, arca
and line entities in the geological map data model. The object class is a table storing non-
spatial data. In a geological map data model, 1 Feature type generally corresponds to multiple
object classes. The feature class and object class of the Juligetai map-sheet are shown in
Table 3.

2.2.3 Figure Outer Finishing

The outer features of the 1 :50 000 geological map of the Juligetai map-sheet
(K48E017019), Inner Mongolia include: columnar section, intrusive rock mapping unit, cutting
profile, structural outline, geotectonic location and other figures (Fig. 2).

(1) Columnar section: the characteristics of sedimentary formations of different
lithostratigraphic units were expressed in detail, and the characteristics of the stratigraphic
sequence and rock association of various stratigraphic units in the map were systematically
processed to comprehensively reflect their sedimentary background and era attributes, in
combination with zircon dating.

(2) Intrusive rock mapping unit: the intrusive rock mapping units in the map include Late
Proterozoic gabbro, Late Silurian intrusive rocks (mainly medium-fine-grained monzonitic
granite and granite pegmatite), Early Permian intrusive rocks (mainly medium-grained gabbro,
fine-grained quartz diorite, medium-fine-grained quartz diorite, medium-grained biotite
granodiorite, medium-grained (hornblende-bearing) biotite granodiorite, medium-grained
monzonite and medium-grained porphyritic monzonite), and Middle — Late Triassic acidic
intrusive rocks (mainly medium-fine-grained adamellite and medium-fine-grained porphyritic
adamellite).

(3) Cutting profile: the general strike of the formation and structure in the map is NE. To
visually display the contact relation and spatial position of geobodies in the region, a NW-
trending section was arranged throughout the whole area, reflecting the contact relationship
between different geobodies and the folding and deformation characteristics of metamorphic
sedimentary rocks in the Zhaertaishan Group.

(4) Structural outline: Based on the plate tectonics theory and with a “polycyclic
opening — closing tectonics” approach, the outline focuses on the analysis of the spatial —
temporal structure of the relatively stable ancient continental block areas of different scales and
orogenic systems of different periods. It aims to fully reflect the geological tectonic framework
in this area by expressing specific geological events such as sedimentary formation,
magmatism, deformation and metamorphism formed due to major tectonic-events in a specific

region (Fig. 3).
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Table 3 Feature and object class of 1 : 50 000 geological map database of
the Juligetai map-sheet
Datatype  Name Standard code Description
Basic Geological _GEOPOLYGON.WP Number of entities: 611
feature class polygon
Geological _GEOLINE.WL Number of entities: 1624

Object class

Complex
class

Independent
feature class

boundary line

Mineral area _MINERAL PNT.WT

Attitude _ATTITUDE.WT
Isotope dating ~ ISOTOPE.WT
Sedimentary _Strata

(volcanic) rock

lithostratigraphic

unit

Intrusive rock
lithochronological
unit

_Intru _Litho Chrono

Dike _Dike Object

Standard frame ~_MAP_FRAME.WL

Tectonic _TECTZONE.WP

deformation zone

Alteration _ALTERATION_POLYGON.WP
polygon
Index map Selfltb

Columnar section Column_sec
Cutting profile  Cutting profile

Legend Legend

Number of entities: 7
Number of entities: 877
Number of entities: 13

10 stratigraphic units including
the first member (Chs;) and
second member (Chs,) of the
Shujigou Formation, the first
member (Chz;) and second
member (Chz,) of the
Zenglongchang Formation, and
the first member (Jxa;), second
member (Jxa,) and third member
(Jxaj3) of the Agulugou
Formation of the Middle-
Neoproterozoic Zhaertaishan
Group; Cretaceous Wulansuhai
Formation (K,w) and the
Quaternary System

A total of 16 units including
Neoproterozoic gabbro; Silurian
adamellite, granite pegmatite;
Early Permian gabbro,
hornblende diorite, medium-fine-
grained quartz diorite, fine-
grained quartz diorite,
hornblende-bearing biotite
granodiorite, biotite granodiorite,
granodiorite, porphyritic
monzonitic granite, biotite
monzonitic granite; Late
Permian biotite monzonitic
granite and medium-grained
monzonitic granite; Middle
Triassic adamellite; Late Triassic
porphyritic monzonitic granite

8 types of dikes

4 lines in the standard frame with
the same attributes

Ductile shear zone

Meso-Neoproterozoichornfelsed
alteration polygon and
Limonitization alteration
polygon of the Zhaertaishan
Group
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Fig.3 Structural outline of the 1 : 50 000 Juligetai map-sheet, Inner Mongolia

(5) Geotectonic location: it represents the geotectonic location of the Juligetai map-sheet
in terms, and the division of geotectonic units. This map-sheet is located in the Baoerhantu —
Chifeng continental margin active zone, a Class II geotectonic unit.

(6) Other figures: these figures provide detailed information on dike rocks, geological
codes, geological symbols and lithological pattern, along with legends and the duty table.

3 Data Content

TM’”'?'* .

3.1 Data Naming B
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3.2 Layer Content

The main map includes the Quaternary System, sedimentary rock, volcanic rock, intrusive
rock, structural feature, geological boundary line, attitude and various codes.

Outer features include an index map, stratigraphic columnar section, intrusive rock

mapping unit, cutting profile, structural outline, geotectonic location, legend and duty table.

3.3 Data Type

Entity type: point, line and area.

Point entities: symbols and marks of various geobodies, geological patterns,
mineralization and alteration.

Line entities: geological boundaries, lithofacies boundary, fault structure and structural
boundary.

Area entities: Quaternary System, sedimentary rock, volcanic rock, metamorphic rock and

intrusive rock.

3.4 Data Attribute

As different map-sheets differ in geological content, the feature and object class of the
corresponding geological map spatial database also differ. Among them, the independent
feature class belongs to off-map contents with no attributes. In addition to the above-mentioned
attribute layers, there are fault lines, geological polygon solid leads, geobody code, lithological
patterns, attitude note, isotope age, cutting profile lines and notes among other appearance
layers without attributes. In addition, there are still contour lines, traffic, residential areas and
other related geographical base map layers. The adta item attributes of the basic feature class,

complex class and object class of the geological maps are shown in Table 4.

4 Data Quality Control and Evaluation

Overall, field mapping was carried out in conformity with the accuracy standard of the
‘Technical Requirement for Regional Geological Surveys (1 : 50 000)’ (DD2006—XX). In the
actual mapping process, an intensive route deployment for the bedrock area, and remote
sensing interpretation supplemented by field verification for the Mesozoic-Cenozoic
stratigraphic area, were adopted.

The 1 : 50 000 Geological Map Database of the Juligetai Map-sheet had 154 routes
measured in the field, 1 094 geological points, 2 963 boundary lines between geological points,
449 samples for basic analysis, 877 attitudes, 134 sketches and 1 990 photographs. The overall
mapping accuracy meets the specific requirements of the 1 : 50 000 regional geological special
mapping.

In terms of data quality, self-examination and mutual inspection of mapping routes
reached 100% and random inspections by the project team reached 30%, which meets the
relevant quality requirements for geological survey projects. The map topology has a zero-error
rate and attribute filling conforms to the relevant standards with a filling rate above 90%,
ensuring the quality of the database. The project also boasts full and detailed original materials.

Overall, the expected workload of the project have been completed or exceeded, making
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significant progress in the stratigraphic subdivision and correlation, intrusive rock
disintegration, chronological research and tectonic geology. The Juligetai map-sheet
(K48E017019) was given a rating of 92.5 points by the expert group in field acceptance and 94
(excellent) by the expert group in final result acceptance. The Juligetai map-sheet participated
in the National Regional Geological Survey Excellent Map Exhibition and Evaluation (Mao

XC, 2018) and was rated as an excellent map in the 2018 China Geological Survey Excellent
Map Award.

Table 4 Data attributes of 1: 50 000 geological map spatial database of Juligetai map-sheet,
Inner Mongolia

Data type Name Standard code Attribute of data item

Basic Geological _GeoPolygon Geological polygon identification number,
feature polygon geological code, geological polygon name,
class geological polygon age, lower age limit of

geological polygon, upper age limit of
geological polygon, subtype identification

Geological _GeoLine Feature identification number, geological
(boundary) boundary line code, boundary name, geobody
line code on the left side of the boundary, geobody

code on the right side of the boundary, strike,
dip direction, dip angle, subtype identification

Attitude _Attitude Feature identification number, attitude type
code, attitude name, strike, dip direction, dip
angle, subtype identification

Sample _Sample Feature identification number, sample code,
sample type code, sample name, rock name,
subtype identification

Photograph _Photograph Feature identification number, sample code,
photo title, photo note, subtype identification

Sketch _Sketch Feature identification number, sample code,
sketch title, sketch note, subtype identification

Fossil _Fossil Feature identification number, fossil sample
code, biological category of fossil, genus or
species, bed, code of fossil-bearing
lithostratigraphic unit, era, subtype
identification

Isotope _Isotope Feature identification number, sample code,
sample name, age measuring method, age, unit
and code of measured geobody, measure and
analysis unit, measure and analysis date,
subtype identification

Crater _Crater Feature identification number, crater type, crater
name, crater size, unit and code of geobody
produced at the crater, crater rocktype, crater
era, subtype identification

Spring _Spring Feature identification number, spring code,
spring name, spring runoff, temperature,
geobody code, subtype identification

River, lake, sea _Line Geography Feature identification number, feature type,
and water feature name, subtype identification
coastline
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Continued table 4
Data type Name Standard code Attribute of data item
Complex  Tectonic _Tectzone Feature identification number, feature type,
class deformation zone feature name, deformation name, fabric

Object
Class

Alteration
polygon

_Alteration_Polygon

Volcanic facies ~_Volca_Facies

Map frame ~Map_Frame
Sedimentary _Strata
(volcanic) rock
lithostratigraphic

unit

Intrusive rock _Intru_Litho Chrono

lithochronological

unit

Fault _Fault

Dike _Dike Object

Informal strata ~_Inf Strata

Water region _Water Region

Sheet map
information

_Sheet Mapinfo

character, mechanics, era, movement period,
commodities, subtype identification

Feature identification number, feature type,
alteration type, association, commodities,
altered geobody code, subtype identification

Feature identification number, feature type,
stratigraphic unit, rock type, rock texture, rock
structure, flow plane attitude, flow line attitude,
era, commodities, subtype identification

Map name, sheet code, scale, coordinate system,
height system, left longitude, lower longitude,
coordinates unit

Feature type identification, stratigraphic unit
name, stratigraphic unit code, stratigraphic unit
era, rock association name, rock association
color, sedimentary structure, biological
assemblage zone, stratigraphic thickness,
commodities, subtype identification

Feature type, intrusive body name, intrusive
body code, rock name, color, rock texture, rock
structure, rock phases, primary minerals and
content, secondary minerals and content, contact
relation with wall-rock, wall-rock era, attitude
of wall-rock contact surface (strike, dip
direction, dip angle), flow plane attitude, flow
line attitude, formative era, commodities,
subtype identification

Feature type, fault type, fault name, fault code,
fault character, fault hanging wall geobody
code, fault footwall geobody code, fault fracture
zone width, fault strike, fault dip, fault dip
angle, estimated fault distance, formative era of
fault, movement period, subtype identification

Feature type, dike name, dike code, dike
lithology, dike color, texture, structure, primary
minerals and content, secondary minerals and
content, strike, dip direction, dip angle,
formative era, commodities, subtype
identification

Feature type, informal stratigraphic unit code,
lithology, rock texture and structure, fossil
assemblage, outcrop width or thickness,
commodities, stratigraphic unit code, subtype
identification

Feature type, feature class, feature name, object
feature, subtype identification

Sheet numbering, sheet name, scale, coordinate
system, height system, left longitude, right
longitude, upper latitude, lower latitude,
mapping method, survey unit, accepting unit,
grade, finished date, publish date, data origin,
data acquisition date
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5 Data Value

The 1:50 000 Geological Map of the Juligetai Map-sheet (K48E017019), Inner
Mongolia provides detailed information on the intrusive rocks, Zhaertaishan Group and
tectonic deformations in the survey area, and the following results could be achieved.

(1) The rock types of different intrusive bodies, contact relationship between them and
contact relationship with wall-rocks were identified, and the their evolutionary pattern and
tectonic background were also preliminarily investigated (Table 5). According to the tectonic
magmatic stages, the intrusives have been divided into three periods of tectonic magmatism
since the Paleozoic. The first period led to the formation of the Early Paleozoic continental
margin arc magmatic rocks Granodiorite—adamellite (468 Ma), quartz diorite—granodiorite—
adamellite (440—420 Ma); the second period led to the formation of the late Paleozoic
subduction — collision magmatic rocks (gabbro—diorite—quartz and diorite—granodiorite—
adamellite (330290 Ma) and Early—Late Permian gabbro—diorite—quartz and diorite—
granodiorite—adamellite (280-260 Ma); the third period led to the formation
granodiorite—adamellite—syenite (260—230 Ma) of the post-Mesozoic orogenic magmatic rock
belt. The source and genesis of the dominant magmatic rocks in the survey area were
preliminarily investigated by zircon Hf isotopic analysis. Lu—Hf analysis of single zircon
grains shows a relatively high negative value of Ordovician—Silurian magmatic rocks &gy (¢)
and the two-stage Hf isotopic model age is the Paleoproterozoic (2077—1779 Ma), indicating
that the source region of continental margin arc magmatic rocks in the Late—Early
Paleozoic/latter part of the Early Paleozoic may be the basement dominated by the Baoyintu
Group. eyr (#) in the source region of Late Carboniferous—Triassic magmatic rocks varies
greatly, having primarily small positive values and showing the characteristics of young crustal
melting.

(2) The Shujigou, Zenglongchang and Agulugou Formations of Zhaertaishan Group were
divided into member-level units. The strata series occurred as duplex syncline. The gabbro
intruding into the Agulugou Formation was dated to be 850 Ma, which in combination with the
characteristics of clastic zircon ages, indicates that the stratigraphic age should be in the
Neoproterozoic.

(3) Three periods of tectonic deformations were identified in the survey area. The first
period was the ecarly bedding shear fold deformation developed in the Baoyintu
Group—bedding recumbent folds and rootless hook folds of marble marker layer, and stone
sausages and asymmetric shear folds developed with amphibolites and quartzites; the second
period of deformation was developed in the formation of permeable schistose S1 and syncline
structure of the Zhaertaishan Group, which also resulted in the formation of schistose folds and
new foliation S2 of the Baoyintu Group, and the folds of Silurian granite; the third period of
deformation was developed after the Early Permian Dashizhai Formation and displays
congruous overturned folds at middle- and shallow-seated tectonic levels, resulting in the
development of the schistozoic fold belt of the Zhaertaishan Group.

(4) The wall-rock of the large-scale Huogeqi Copper Deposit was specified to be
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carbonaceous-calcareous slates of the second member of the Agulugou Formation and the main

orebody is mostly located in the hinge zone of the schistose fold of the stratum.

6 Conclusion

(1) The 1 : 50 000 Geological Map of the Juligetai Map-sheet (K48E017019), Inner
Mongolia is an exploratory map of the new round of geological surveys performed by China
Geological Survey. The structural-lithological mapping method was adopted to improve the
expression of data in the final result, which has played an exemplary role in the regional
geological survey, especially the orogenic belt mapping.

(2) In conformity with China Geological Survey’s Standard of Digital Geological Map
Spatial Databases (DD2006-06), the 1 : 50 000 Geological Map of the Juligetai Map-sheet
(K48E017019) was compiled in a comprehensive and systematic way, with a spatial database
established, which expresses the basic attributes of different geobodies in detail.

(3) Through the study of field sedimentary formation and tectonic deformation sequence,
and by referring to petrogeochemical and chronological test data, we have identified the rock
composition, deformation and metamorphic characteristics, and protolith formation of the
Mesoproterozoic Baoyintu Group; as well as the basic sequence and sedimentary environment
of the middle Neoproterozoic Zhaertaishan Group. It is clear that the Baoyintu Group has
undergone 3 periods of deformation, which manifested as early bedding shear deformation,
schistose folds and kink folds; while the Zhaertaishan Group has undergone 2 periods of
deformation, whichmanifested as early bedding and late schistose folds. The evolution
sequence of Paleozoic intrusive rocks was identified as Early Paleozoic continental margin arc
magmatic rocks, Late Paleozoic subduction-collision magmatic rocks and Early Mesozoic
post-orogenic magmatic rocks. We believe that the metallogenic structure of the Huogeqi
Copper Deposit is located at the hinge zone caused by carbonaceous-calcareous slate schistose
folds in the second member of the Agulugou Formation. These understandings can provide a
basis for subsequent basic geological surveys and scientific research.
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