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Abstract: The 1:50 000 mineral geological map of the Shiren Town map-sheet
(K52E013003) in lJilin Province was prepared by adopting indoor and field mapping
(compilation) according to the Technical Requirement of 1 : 50 000 Solid Mineral Geological
Survey (DD 2019-02), during which the results of previous 1 : 50 000 regional geological
surveys were fully utilized. With mineralization types as the main line, this project focused on
mineral and geology-specific mapping based on a preliminary study and mainly researched
metallogenic factors. Meanwhile, the presentation of geology-specific mapping results was
actively explored and innovated, the stratigraphic sequences of the Shiren Town map-sheet
were basically ascertained, and the sedimentary rock suites, intrusion suites, and metamorphic
rock suites were determined in detail. The map was completed by adding geographic data and
mineral resource information to the suite-tectonic map, highlighting the expression of
metallogenic information. The database of the map (also referred to as the Database) contains a
mineral geological vector map in MapGIS format, whole-rock petrogeochemical data of seven
samples, petrogeochemical data of major, trace, and rare earth elements of 20 samples, and
zircon U-Pb isotopic dating data of 16 samples. Besides, it includes the data of 13 gold and
polymetallic deposits, whose genetic types are quartz vein and alteration types. The total
amount of resource reserves is 1098.41 x10" t, and that of gold is 49 989 kg, with the average
Au grade of 4.55 g/t. With a data size of about 80.70 MB, the database fully reflects the results
of 1 : 50 000 mineral and geology-specific mapping, thus providing basic geological bases and
prospecting direction for future strategic actions on prospecting breakthroughs.
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Database of 1 : 50 000 Mineral Geological Map of the Shiren Town Map-

sheet, Jilin Province

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

1 Introduction

GEOSCIENTIFIC DATA & DISCOVERY(7)

The survey site of the Shiren Town map-sheet (K52E013003) in Jilin Province is located

in the North China Craton (a second-order tectonic unit) of Qaidam—North China Plate (a first-

order tectonic unit) and in the Liangdaojiang—Songjiang epicontinental sedimentary basin (a

fourth-order tectonic unit) of Neoproterozoic-Early Triassic epicontinental basin (a third-order

tectonic unit) (Fig. 1)0.

The survey site lies in the Nancha—Huanggoushan Au-Ag-Fe-Cu-Pb-Zn-S prospecting

126° 127° :
43° — < I 43°
2 42°
North Korea
40 80 km
41° — I I {41°
|
125° 127°
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Fig.1 Geotectonic location map of the survey area

1—Qaidam—North China Plate; 2—Epicontinental orogenic belt of North China Craton; 3—Neoproterozoic—Paleozoic

superimposition orogenic sub-belt in Harlanda Ridge—Ying’e Ridge area; 4—Late Paleozoic arc-basin system in

Shizuizi—Shanxiu Ridge; 5—Residual early Paleozoic accretionary wedge in Xia'ertai—Jiangyu area; 6—Neoproterozoic

residual lithotectonic slices in Xibaoan—Qinglongchun area; 7—North China Craton; 8—Epicontinental sedimentary

basin in Yangzishao—Liangjiangkou area; 9—Epicontinental sedimentary basinin Liangdaojiang—Songjianghe area;

10—Epicontinental sedimentary basin in Ji’an—Changbai area; 11—Integrated exploration area of iron and gold

deposits in Banshigou area, Baishan City, Jilin Province; 12— Survey area of the Shiren Town map-sheet
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area (V34) of Yingkou—Changbai (secondary uplift) Pb-Zn-Au-Ag-U-B-magnesite-talc
metallogenic belt (I1I-56-(2)). The metallogenic belt in the map-sheet is distributed in a banded
form along Tianqiaoling, Shigianggou, Xiaoshiren, and Dajinggou areas in NE trending, with
the outcrops including Laotudingzi and Caoshan rock masses. Meanwhile, the minerals in
these areas are mainly comprised of gold and irong.

The metallogenic belt enjoys superior metallogenic conditions of gold deposits. The
contact zones between different geological units tend to serve as favorable metallogenic parts
(Fig. 2), such as the contact interface between the dolomitic marble of the Zhenzhumen
Formation and the phyllites and schists of Dalizi Formation in the Paleoproterozoic Laoling
Group. Multiple medium-small gold and polymetallic deposits have formed on both sides of
the contact surface, including the alteration-type gold deposit in Nancha fractured zone

(Guan J, 2001), Dahenglu cobalt-copper deposit of sedimentary metamorphism—magmatic-

12670° 128%0°
7 A

1260 ' o 126730

Iﬂkm

ronr Tt
i
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Fig. 2 Regional geological map of integrated exploration area of iron and gold deposits in
Banshigou, Baishan City, Jilin Province

1—Upper Cretaceous; 2—Lower Cretaceous; 3—Middle Jurassic; 4—Upper Triassic; 5—Middle Permian; 6—Permo-
Carboniferous; 7—Lower Ordovician; 8—Lower—Upper Cambrian; 9—Sinian; 10—Nanhuanian; 11—Qingbaikouan
System; 12—Palaeoproterozoic; 13—Neoarchean metamorphic supracrustal rocks; 14—Early Cretaceous monzogranite;
15—Neoarchean monzonitic granite; 16—Paleoproterozoic gabbro; 17—Middle Jurassic monzonitic granite;
18—Middle Jurassic diorite; 19—Late Permian monzonitic granite; 20—Geological boundary, 21—Angle unconformity
boundary; 22—Parallel unconformity boundary; 23 Fault bounﬁ 24—Thrust nappe structure 25—Ductile shear
zone; 26—Gold deposit; 27—Integrated exploratlon area: o'f iron gold deposits in Banshigou, Baishan Clty, Jilin

|
e — iy _Pxovtnce"ZS—Slrrvey scepe, of the Shlren Town map-sheet
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hydrothermal transformation origin (Guo WX et al., 2002), Huanggoushan meso-epithermal
gold deposit (Li HW, 2009), Huanggoushan lead-zinc deposit of sedimentation-transformation
type (Feng SZ et al., 2005), Shuangdingling meso-epithermal gold deposit (Liu Y et al., 2018),
Dalizi SEDEX iron and polymetallic deposit (Yin Y, 2019), and Laoling chemical sedimentary
iron deposit. The Jinying gold deposit discovered in the integrated exploration area where the
survey site belongs to is a large telethermal gold deposit, deserving research (Chen YS, 2019).
It boasts an accumulative identified resource reserves of 1 098.41x10" t, 49 989 kg of gold and
an average grade of 4.55 g/to. The characteristics of regional mineral resources are shown in
Table 1.

Previous surveys conducted in the Shiren Town map-sheet area, Jilin Province are as
follows. From 1989 to 1993, 1 : 50 000 regional geological surveys were conducted in the
map-sheete, during which the following achievements were obtained: (DThe types and stages
of the metamorphism in Laoling Group in the map-sheet were identified. @ The granites in the
area were determined to have formed in Indo-Chinese epoch. (3Relevant geological units and
stratigraphic sequences were combined. @Tectonic units were classified and the specific
boundaries of each unit and main stratigraphic boundaries were identified, and in this way, the

regional tectonic framework of the survey site was established. In 1990, a 1 : 50 000 stream

Table 1 Basic characteristics of regional gold deposits in the integrated exploration area of
Banshigou, Baishan City, Jilin Province

. . . Identified
. Mineral Genetic type of Metallogenetic entitie
No. Deposit name Scale . resources
type deposit epoch
reserve
1  Banmiaozigold Au large telethermal low-to- Mesozoic Au49.99t

deposit moderate temperature
hydrothermal deposit

2 Tiangiao gold Au small low-to-moderate Mesozoic Au 1.56t

deposit temperature
hydrothermal deposit

3 Langdonggou Au, Ag medium  skarn-type deposit Mesozoic Ag206t,

goldargentid Aus5.75t
deposit
4 Qianbaligou gold Au small low-to-moderate Mesozoic Au0.10t
deposit temperature
hydrothermal deposit
5 Baligou gold Au small low-to-moderate Mesozoic Au0.15t
deposit temperature
hydrothermal deposit
6  Dasongshugold Au ore low-to-moderate Mesozoic
occurrence occurrence temperature
hydrothermal deposit
7  Erligou gold Au ore telethermal low-to- Mesozoic
occurrence occurrence moderate temperature
hydrothermal deposit
8  Huanggoushan gold Au medium  low-to-moderate Mesozoic Au9.32t
deposit temperature
hydrothermal deposit
9  Cuocaogou gold  Au, small low-to-moderate Mesozoic Au0.61t,
deposit associated temperature Ag2t
Ag hydrothermal deposit
10 Shuangdinggouling Au small low-to-moderate Archean—Paleo Au 2.58't
gold deposit temperature proterozoic

hydrothermal deposit
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sediment survey was completedg, during which the distribution characteristics of 13 chemical
elements in S-shaped fault structure and ductile shear zone in Hengluling—Huanggoushan area
were systematically analyzed, providing target areas for the mineral resource survey of this
project. In 1989, a 1 : 50 000 aeromagnetic survey was performedg, ascertaining the basic
structural outline and framework of the survey site. All these surveys provide basic data for the
preparation of 1 : 50 000 mineral geological map of Shiren Town map-sheet in Jilin Province.

The 1 : 50 000 mineral geological map of the Shiren Town map-sheet, Jilin Province is
one of the seven pilot map-sheets selected from 78 similar subprojects across China by the
Exploration Technical Guidance Center of the Ministry of Natural Resources of the People's
Republic of China in 2017. The expression of mineral and geology-specific mapping results
was actively explored and innovated through the 1 : 50 000 mineral and geology-specific
mapping. In detail, the mineral geological map was prepared by adding geographic information
and mineral resource information to suite-tectonic maps, in an effort to standardize and provide
guidance for the implementation of mineral and geological survey projects and to help make
new breakthroughs in mineral and geological surveyso. The brief metadata table of the
Database (Wang HJ et al., 2020) is shown in Table 2.

2 Methods for Data Acquisition and Processing

2.1 Data Basis

The Database was completed following the “trinity” prospecting prediction theory and
method that integrate metallogenic geological bodies, metallogenic structures, metallogenic
structural planes, and metallogenic characteristics and indications (Ye TZ et al., 2015)
according to the Technical Requirement of 1 : 50 000 Solid Mineral Geological Survey (DD
2019-02) and the Standard on Spatial Databases for Digital Geologic maps (DD 2006-06). To
this end, new results of 1 : 50 000 mineral and geology-specific mapping of the Shiren Town
map-sheet were fully combined with the draft data acquired from previous 1 : 50 000 regional
geological surveys of the map-sheet (including draft data maps, sections, and records of
geological survey routes) and the indoor mapping (compilation) was combined with field
mapping (compilation). The geographic base map was 1 : 50 000 topographic map plotted by
the National Bureau of Surveying, Mapping and Geoinformation of China in 2016, and the
data were processed by applying existing technical standards and computer software such as
the digital mapping system (DGSS) (Li CL et al., 2002; Zuo QC et al., 2018) and MapGIS 6.7.

2.2 Data Processing
2.2.1 Data Preparation

Data digitization was conducted for the 1 : 50 000 regional geological survey results
collected and the data on the ore deposits and mineralized points in the Shiren Town map-sheet
based on the measured data obtained during 1 : 50 000 specific mapping. As a result, the files
of geological points (.wt), lines (.wl) and polygons (.wp) were generated. Meanwhile, the

1 : 50 000-scale standard map frame was created according to the range of Shiren Town map-
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Table 2 Metadata Table of Database (Dataset)

Item

Description

Database (dataset) name

Database (dataset) authors

Data acquisition time

Geographical area

Data formats
Data size
Data service system URL

Fund project

Language

Database (dataset) composition

Database of 1 : 50 000 Mineral Geological Map of the Shiren Town
Map-sheet, Jilin Province

Sedimentary rocks: Wang Haijian, The Fourth Geological Survey of
Jilin Province

Metamorphic rocks: Che Hailong, The Fourth Geological Survey of
Jilin Province

Igneous rocks: Wu Yushi, The Fourth Geological Survey of Jilin
Province

From May 2016 to March 2017

Located in the eastern part of the integrated exploration area of iron and
gold deposit in Banshigou, Baishan City, Southeastern Jilin Province,
covering an area of 384 kmz;

Coordinates: 126°30'00"—126°45'00"E; 41°50'00"—42°00'00"N

*jpg, *.wt, *.wl, *.wp

80.70 MB

http://dcc.cgs.gov.cn

The project titled Mineral Resources Survey and Prospecting
Predication of Integrated Exploration Area of Iron and Gold Deposits
in Banshigou Area, Baishan City, Jilin Province (No.: 121201004000
150017-28), which is a subject of the geological survey project titled
Prospecting Predication of Integrated Exploration Areas and Technical
Application Demonstration (No.: 121201004000150017) initiated by
the China Geological Survey

Chinese

The Database consists of a library of 1 : 50 000 mineral geological
maps and map decorations. The map library includes geographic and
geological map layers. The former include geographic name, roads and
water system, while the latter include sedimentary rock suites,
metamorphic rock suites, intrusive rock suites, vein rocks, structures,
geological boundaries, attitude, deposits (mineralized points),
alteration, lithologic patterns, various codes, plans and sections of
typical deposits, geological cross-sections, mineral legends, mineral
deposit list, mineralized alteration legends, and maps of metallogenic
area and belt locations. The map decorations contain index maps, logo
of the China Geological Survey, map title, scale, coordinate parameters,
and signatures

sheet, with Gauss—Kruger (transverse elliptic cylinder equiangular) projection and the ellipsoid
parameter of National Geodetic Coordinate System 2000 (CGCS2000).
2.2.2 Preparation of Suite-Tectonic Draft Maps

Basic mapping units were determined from the base map (1 : 25 000 topographic map) by

referring to the surveyed data in the 1 : 50 000 regional geological survey results of the map-

sheet such as field routes and geological sections. Then the suite-tectonic draft map was

prepared by presenting the lithologic formations recorded during field survey in the forms of

points or lines on the draft data map.

2.2.2.1 Suites

The eras of suites were presented with graphic primitives in different colors according to
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the Standard and Principle of Coloring in Geologic Map (DZ/T 0179-1997). The suites were
presented with suite patterns and rock associations were expressed with corresponding
patterns. Meanwhile, a suite code was expressed using formation code + a serial number. For
instance, the code of the first suite of the Diaoyutai Formation was Qbd *.
2.2.2.2 Veins

The lithology of veins was presented with colors of graphic primitives according to a
uniform color standard. Meanwhile, the code of a dike was expressed with a lithology code.
For example, the code of aplite was Ax.
2.2.2.3 Structures

(1) Faults

Faults were expressed uniformly in red, and their properties were expressed with different
line types.

(2) Folds

Folds were expressed with sharp angle-shaped lines painted according to the trajectory of
their cores, with dotted lines indicating syncline structures and solid lines indicating anticline
structures.
2.2.2.4 Geological sections

For a geological section, the location was presented with “standard section line types +
section code”, an actual control point with the geological point and its number, and the
lithology of each stratum with proper patterns. Meanwhile, the attitude elements were
presented on geological sections.
2.2.2.5 Sampling points of petrochemical samples

The sampling location of a petrochemical sample was presented with “standard sub-map
no. + sample no.”, and a sample database was created.
2.2.2.6 Sampling points of geochemical samples

The sampling location of a geochemical sample was presented with “standard sub-map
no. + sample no.”, and a sample database was created.
2.2.2.7 Sampling points of stable isotopic samples

The sampling location of a stable isotopic sample was presented with “standard sub-map
no. and sample no.”, and a sample database was created.
2.2.3 Specific Geological Field Mapping

The survey site was divided into key survey sites and minor survey sites based on
comprehensive analysis and collation of existing data as well as main target deposit types in
the integrated exploration area. The former included Shiqinggou—Laolingcun area and
Danancha—Tiangiao gold deposit area, and the latter referred to remaining map-sheet area. The
points and lines such as geological points, boundary points, geological boundaries, and survey
routes were labeled and marked in the digital mapping system, with 1 : 25 000 draft data maps
in palm-sized personal digital assistants (PDAs) for digital mapping serving as base maps.
Meanwhile, the information such as the features, lithology, attitude; and mineralized alteration

of each point were observed and input. In-this way, the original digital mapping (PRB)
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database was preliminarily created.

Geological points (P): including control points, boundary points, and structural
observation points. Simple attributes of geologic points were filled in the digital mapping
system, including such as geologic point no., point features, micro-landform, outcrops,
weathering degree, location description, mapping unit, and contact relationships. Meanwhile,
the coordinates were automatically read from the system.

Geological routes between points (R): the attributes that were filled in the digital mapping
system included route no., geological point no., azimuthal angle, the distance of current
workstation, cumulative distance, mapping unit, and rock names. Among them, the azimuthal
angle, the distance of current workstation, and the accumulative distance were automatically
calculated by the system. For the geological attitude and collected specimen along the route,
they were positioned and relevant information was input and their attribute data were filled in
the system at any time.

Geological boundaries (B): the attributes that were filled in the digital mapping system
included route no., geological point no., boundary code, route code, boundary type, mapping
units on the left and right sides, contact relationship, strike, dip and dip angle.

2.2.4 Indoor Data Sorting
2.2.4.1 Inputting Field Data to Database

The data of geological points (P), routes (R) and boundaries (B) collected in the field were
imported into the digital mapping system and were sorted out according to applicable
specifications.

(1) Inputting process of geological points (P). Fill in the information such as the route no.,
weathering degree, and contact relationship completely filled according to actual conditions.
Fill the mapping units with the codes of corresponding mapping units and make the rock names
consistent with those input into the dialogue box of geological description (including color,
tectonics, and structure). Describe thin section identification results (if any) in labels and fill in
them after naming them comprehensively according to actual conditions.

(2) Inputting process of routes between points (R). Input geological routes indoor
following the order of “smoothing curve — modifying line parameters (line type: 1; color: 1;
line width: 0) — calculating routes between points — (make statistics of workload)” .
Supplement and improve the databases of route attributes and re-calculate the orientations and
distance of the routes before describing the geological conditions of the routes.

(3) Inputting process of geological boundaries (B). Make the geological boundaries
aesthetically pleasing by cutting or extending lines on visual software according to contact
relationships. Select the parameters such as color, line type, and line width in a uniform way.
Supplement the description of geological boundaries. Express the lithology of both sides of a
boundary with consistent terminology such as “the left side consists of xxx and the right side
consists of xxx”. By default, the lithology of the left side is observed earlier than that of the
right side. Additionally, describe the contact relationship between the lithology of two sides

and its evidence.
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(4) Inputting process of attitude, sampling, and photos along geological routes.
Supplement descriptive information on the attributes such as attitude and sampling. Number
the attitudes of a new geological point from “1” again. As for a photo, describe its contents and
the geological phenomena it reflects in a detailed way after importing the photo.

(5) Inputting process of indoor chemical analysis data. After receiving chemical analysis
reports, select the function of "Rock and mineral composition analysis results" in the list of test
results of the sample management database according to the sample no. and set the rock and
mineral components and their content units. Then fill in the composition content.
2.2.4.2 Geological Connecting

Two types of draft data maps were merged. One type mainly consists of field PRB data,
while other type was regional geological survey maps that were collated during the preparation
of the suite-tectonic draft maps. Then corrections were performed for boundaries between
stratigraphic units, suite patterns, and tectonic morphology reflecting various suites, and the
boundaries of newly formed geological units were connected.

2.2.5 Map Preparation
2.2.5.1 Preparation of Master Map

Based on the stratigraphic sequences divided, rock associations were divided after their
boundaries were delineated and their colors and patterns were filled. In this way, the suite-
tectonic map was formed. Then the mineral geological map took shape by adding geographic
and mineral resource information to the suite-tectonic map.
2.2.5.2 Histograms of Suites

The characteristics of the suites in the lithostratigraphic units on the master map were
expressed in detail. Specifically, the histograms of sedimentary rock suites, volcanic rock
suites, intrusive rock suites, and metamorphic rock suites were prepared based on the
comprehensive analysis and study of various suites and structures within the map-sheet and
their relationship with mineralization.
2.2.5.3 Typical Deposits

Related maps of typical deposits were compiled by collecting previous data and outcomes
and fully referring to the field survey results and comprehensive research of typical deposits in
this project. These maps included the geological sketch of the Jinying gold deposit (a typical
deposit) and the exploration line section of line No. 36, aiming to provide references for the
prospecting prediction in the map-sheet.

2.2.54 Cross-sections

The suites and structures within the map-sheet are in NE and NW trending in general. To
effectively reflect the overall characteristics of these suites and structures and their relationship
with mineralization, one SE-trending and one NNE-trending cross-sections were arranged. The
NNE-trending one ran through the Neoarchean tonalite and trondhjemite and Jurassic granite
of the Mesozoic within the map-sheet, while the SE-trending one ran through the
Paleoproterozoic metamorphic rocks in Laoling Group, Qingbaikouan clastic rocks and Sinian

carbonate rocks of the Neoproterozoic, the Cambrian, Ordovician, Carboniferous and Permian

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



Database of 1 : 50 000 Mineral Geological Map of the Shiren Town Map-

sheet, Jilin Province GEOSCIENTIFIC DATA & DISCOVERY(7)

carbonate rocks of the Paleozoic, and Cretaceous carbonate rocks of the Mesozoic. The cross-
sections were presented as follows: their positions were expressed with standard line type and
section code, the actual control points with geological points and their nos., and the lithology
of each stratum with proper patterns. Meanwhile, the attitude elements were expressed on
cross-sections.

2.2.5.5 List of Mineral Deposits

The list of mineral deposits within the map-sheet was established by analyzing and
summarizing the mineral deposits from the aspects of name, scale, type, and main ore-bearing
suites.
2.2.5.6 Map of Metallogenic Zone/Belt Locations

The map of metallogenic zone/belt locations is used to reflect the regional geotectonic
position and regional geological setting of the Shiren Town map-sheet. It was prepared as
follows: clipping the collected 1 : 50 000 regional metallogenic regularity map of Jilin
Province properly according to the regional outline range of the sheet area to reserve
metallogenic belts [-V and main place names and deposits; scaling the map slipped.

The regional outline range must be determined in accordance with the following four
criteria: (1) the Shiren Town map-sheet serving as the center; (2) including the complete
regional metallogenic belt of predicated mineral resources in the Shiren Town map-sheet; (3)
including the complete range of the regional tectonic belts that are related to the metallogenic
belt covering the predicated mineral resource area; (4) including the relatively complete range
of control (diagenetic) rock tectonic zones of the metallogenic geologic blocks that are related
to predicated mineral resources.
2.2.5.7 Other Decorations

The contents such as veins, structures and mineralized alteration were collated and
corresponding legends were prepared.

Through above-mentioned steps, the 1 : 50 000 mineral geological map (Fig. 3) of the

Shiren Town map-sheet in Jilin Province was completed.

3 Description of Data Samples

3.1 Naming Method of Data

Geological polygons (. wp), geological lines (. wl) and geological points (. wt).

3.2 Contents in Map Layers

The master map consists of sedimentary rock suites, volcanic rock suites, intrusive rock
suites, metamorphic rock suites, Quaternary, structures, geological boundaries, attitude,
mineral deposits, mineralized alteration and various codes.

The corner maps include index map, histograms, legends, cross-sections, metallogenic
factor maps of typical deposits, surveyed sections of typical deposits, list of mineral deposits,

maps of metallogenic belt location and signatures.
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Fig.3 Schematic diagram of 1 : 50 000 mineral geological map of the Shiren Town map-sheet,

Jilin Province

3.3 Data Types

Name of geological entity types: points, lines, and polygons.

Points: symbols and marks of various geologic blocks, geologic patterns, mineral
deposits, and mineralized alteration.

Lines: fault structures, geological boundaries, lithofacies boundary, etc.

Polygons: sedimentary rocks, volcanic rocks, metamorphic rocks, intrusions, the

Quaternary, etc.

3.4 Data Attributes

The Database includes the data of geological entity elements, geographical elements and
geologic map decorations. The attributes of geographical clements follow the attribute
structures used by the National Bureau of Surveying, Mapping and Geoinformation of China to
collect data. In terms of the geologic entity elements, database attributes were individually
established for four major types of rocks (sedimentary rocks, volcanic rocks, intrusions, and
metamorphic rocks), fault structures, attitude, and mineral deposits according to the
requirements for establishing a special geologic map database of 1 : 50 000 mineral and
geological surveys. Various data attributes are described as follows.

Main data attributes of a sedimentary rock suite: chronostratigraphic unit;
lithostratigraphic unit; the name, code, thickness, and ore-bearing features of the suite;
lithological associations; stratigraphic age; rock texture; rock structure; sedimentary structures;
rock colors; sedimentation type; sedimentary facies type, and synsedimentary structures.

Main data attributes of an intrusive rock suite: the name, code, and ore-bearing features of

the suite; lithological associations; rock texture; rock structure; intrusion stage; attitude of rock
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masses; plane morphology; section morphology; tectonic characteristics of pluton
emplacement; contact zone features; genetic type, and isotopic age.

Main data attributes of a metamorphic rock suite: chronostratigraphic unit;
lithostratigraphic unit; the name, code, thickness, and ore-bearing features of the suite;
lithological associations; stratigraphic age; rock texture; rock structure; protolith suite;
metamorphic facies, and metamorphism type.

Main data attributes of a fault structure: the name, type, extension, depth, width, and strike
of the fault; the dip, dip angle, and morphology of fault surface; fault throw; lithotectonic
features; motion mode; active stage, and mechanical properties.

Data attributes of occurrence: occurrence type, dip, and dip angle.

Main data attributes of a mineral deposit: no., name, category, traffic location, geographic
longitude, geographic latitude, mineral types, genetic type, scale, paragenetic (associated)

minerals, and identified reserves.

4 Data Quality Control and Assessment

The Database was established by employing the method of geological mapping and map
compilation, with the precision consistent with the Technical Requirement of 1 : 50 000 Solid
Mineral Geological Survey (DD 2019-02). The key survey sites favorable for mineralization
and newly discovered mineralization clues were mapped mainly based on field surveys,
focusing geological sections, major routes, special points, and prospecting routes. The
mineralization clues deserving further survey according to checks were primarily inspected
along denser routes, aiming to control the distribution range of mineralized geologic blocks on
the ground surface in detail and to provide bases for trenching engineering. As for the minor
survey sites, they were mapped primarily based on the original data in the 1 : 50 000 Regional
Geological Survey Report of the Shiren Town, Weishahe, Huashan, and Linjiang Map-sheets
as well as the field survey of a small number of geological routes.

In terms of data quality, the self-check rate and mutual check rate of the survey routes of
geological mapping routes were both 100%, and the rate of spot inspection conducted by the
project team was 30%. Meanwhile, the three-level quality inspection and acceptance system
consisting of the organization undertaking the establishment of the Database, project team, and
shifts was strictly implemented, thus meeting the requirements of quality management for
geological survey projects. The geological spatial database was established in strict accordance
with the requirements of the Standard on Spatial Databases for Digital Geologic maps (DD
2006-06), a geological survey technical standard issued by the China Geological Survey, and
the quality control measures mainly included: (1) Process monitoring. After each step, 100%
self-check and 100% mutual check were conducted on edge match and topological relationship
by database builders and the project team, respectively. After the data were input to database,
checks were carried out on the completeness of map presentation and on attributes and graphic
primitive colors according to legends and map layers. (2) Check on attribute data: checks were

made on the standardization degree of layer names, the completeness of attribute data tables of
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map layers, completeness of records, the correctness of attribute codes, and the conformance of
data items and primitives with attributes. Such multi-level and multi-link quality inspection and
supervision ensured the accuracy of the data in the Database. (3) Check on map presentation:
in terms of the presentation of the inkjet geologic map output from MapGIS that contain all
feature classes, geological experts were retained to conduct checks five times on the
normalization of map decorations such as labels and sub-maps inside and outside the map, the
colors and overlapping relationship in the map, and the rationality of corner maps.

The Development and Research Center of China Geological Survey responsible for the
establishment of the Database monitored the whole establishment process. During November
2627, 2016, it, together with the Jilin Provincial Department of Land and Resources,
organized experts to perform acceptance check on the field work in 2016 by indoor inspection
combined with field inspection in Baishan City. As a result, the Database was scored 90 and

rated excellent.

5 Date Value

The 1 : 50 000 mineral geological map of the Shiren Town map-sheet, Jilin Province
(K52E013003) is a demonstration map-sheet of a new round of geological surveys initiated by
the China Geological Survey. It was prepared in accordance with Technical Requirement of
1:50 000 Solid Mineral Geological Survey (DD 2019-02) based on an in-depth study on rock
composition, texture, and structures of sedimentary sequences within the map-sheet and in
combination with the 1 : 50 000 mineral and geology-specific mapping outcomes. It highlights
mineral characteristics, clarifies metallogenic factors, and pointed out prospecting direction
through suite classification as well as comprehensive analysis and research of the correlation of
suites and structures with mineral genes. This will contribute to new breakthroughs in regional

mineral and geological survey.

5.1 Sedimentary Rock Suites

Thirty-five sedimentary rock suites were determined (Table 3). The Qingbaikouanian
Dataishan Formation was divided into two suites, and the Qingbaikouanian Madaling,
Diaoyutai and Qiaotou suites were separately divided into one suite. The quartz sandstone suite
of Diaoyutai Formation is an iron- and gold-bearing geologic block, with telethermal Jinying
gold deposit and chemical sedimentary Laoling iron deposit having developed. The gold
deposit occurs in the unconformity interface between the quartz sandstone suite of the
Diaoyutai Formation and dolomitic marble suite of the Zhenzhumen Formation, while the
chemical sedimentary Laoling iron (hematite) deposit developed in the basal conglomerate of
the quartz sandstone suite of the Diaoyutai Formation. The Sinian Wanlong, Badaojiang, and
Qinggouzi formations were each divided into one suite. The Cambrian strata including
Shuidong Formation, Changping Formation, the Dongre and Hekou members of Mantou
Formation, Zhangxia Formation, Gushan Formation, and Chaomidianzi Formation were
separately divided into one suite. Among them, the siltstone suite of the Shuidong Formation is

a regional gypsum-bearing suite. The Ordovician Yeli and Liangjiashan formations were
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separately divided into one suite, and the Ordovician Majiagou Formation was divided into two
suites. The Carboniferous Benxi, Taiyuan, and Shanxi formations were separately divided into
one suite. The Permian Shihezi Formation was divided into two suites. The Triassic Xiaohekou
Formation was divided into two suites. As for the Cretaceous strata, the Linzitou Formation
was divided into two suites, the Shiren Formation was divided into three suites, and the
Xiaonangou Formation was divided into one suite. Among them, the Carbonaceous shale suite
of the Shiren Formation contains coal. Meanwhile, the Holocene (Quaternary) strata were

divided into one suite.

5.2 Intrusive Rock Suites
Six intrusive rock suites were determined (Table 4), namely Neoarchean trondhjemite
suite and tonalite suite; Middle Jurassic porphyritic biotite granite suite, porphyritic biotite

monzogranite suite, and granodiorite suite, and Late Jurassic granite porphyry suite.

5.3 Metamorphic Rock Suites

16 metamorphic rock suites were determined (Table 5). In detail, the Yangjiadian
Formation of Archean Anshan Group was divided into two suites, and the Linjiagou,
Zhenzhumen, and Dalizi formations of the Palaeoproterozoic Laoling Group were divided into
four, seven, and three suites, respectively. Among them, the suites of the second and third

members of the Zhenzhumen Formation are metallogenic geologic blocks of gold.

5.4 “Trinity” Feature of Typical Deposits

Gold deposits were mainly researched in the integrated exploration area. The gold
deposits in the Shiren Town map-sheet were comprehensively analyzed and researched by
taking the Jinying gold deposit in Hunjiang City map-sheet of the integrated exploration area
as a typical telethermal deposit.
5.4.1 Metallogenic Geologic Blocks

The metallogenic geologic blocks of the Jinying gold deposi‘[0 include: (1) The

brecciaous dolomitic marble suite in the Paleoproterozoic Zhenzhumen Formation and the

Table 4 List of characteristics of intrusive rock suites

Age Characteristics of suite units
. Lithologic .
E Period Epoch St Code T . Isot /M
ra erio poc age ode Type characteristic sotopic age/Ma
Mesozoic  Jurassic Late Early  ynJ;  granite porphyry granite porphyry 152.87+1.85,
Jurassic suite whole-rock K—Ar
age

Middle Early  9dJ,  granodiorite suite granodiorite
Jurassic nypJ,  porphyric biotite porphyric biotite 176+7, zircon

monzogranite monzogranite U-Pb age
suite
ypJ,  porphyric biotite porphyric biotite 178+8, zircon
granite suite granite U-Pb age
Neoarchean yooAr tonalite suite tonalite 2570, Rb-Sr

yoAr  Trondhjemite Trondhjemite isochron age

granite suite
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Table 5 List of characteristics of metamorphic rock suites

Lithostratigraphic . . .
Age nit &ap Characteristics of suite unit
u
. . Lithologic
Era Period Group Formation Code Type & .
characteristic
Paleoproterozoic Laoling Dalizi Ptldl2b two-mica-quartz schist two-mica-quartz schist
Group Formation suite
Pt,dl”* phyllite suite phyllite
Pt,dl " sericite-chlorite sericite-chlorite
phyllite suite phyllite
Zhenzhumen Ptlz3C brecciaous dolomitic  brecciaous dolomitic
Formation marble suite marble
Pt,z" silicified dolomitic silicified dolomitic
marble suite marble
Ptlzh dolomitic marble suite dolomitic marble
Pt122C carbonaceous banded carbonaceous banded
dolomitic marble suite dolomitic marble
Ptlz2b dolomitic marble suite dolomitic marble
Pt, ;% remolite-bearing remolite-bearing
siliceous banded siliceous banded
dolomitic marble suite dolomitic marble
Ptlzl'd carbonaceous banded carbonaceous banded
dolomitic marble suite dolomitic marble
Linjiagou Ptlld carbonaceous slate carbonaceous slate
Formation suite
Py,  biotite granulite suite  biotite granulite
Ptllb dolomitic marble suite dolomitic marble
P,/ arkose suite arkose
Archean Anshan Yangjiadian Arayb amphibolite suite amphibolite
Group  Formation Aray®  biotite-amphibolite biotite-amphibolite

gneiss suite

gneiss

hematite-bearing quartz sandstone suite at the bottom of the Neoproterozoic Diaoyutai
Formation. They serve as the metallogenic material sources and the sources where the
metallogenic material constituents converge. There are genetic relations between these suites
with the ore bodies in terms of time, space, and material constituents. (2) Middle—Late
Yanshan middle-basic magmatic rock suite, serving as the material source or heat source for
the formation of the gold deposit.
5.4.2 Metallogenic Structures and Metallogenic Structural Planes

(1) Metallogenic structures

The metallogenic structures include: (1) the angular unconformity between the brecciaous
dolomitic marble suite of the Zhenzhumen Formation and the hematite-bearing quartz
sandstone suite of the Diaoyutai Formation; (2) NE-trending fault (F;(,) that is superimposed
on the contact interface of angular unconformity; (3) NE-trending fault (F;,,) that developed in

brecciaous dolomitic suite and hematite-bearing quartz sandstone suite; (4) the part where F g,
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intersects with the NW-trending fault.

(2) Metallogenic structural planes

The physical-chemical interfaces are oxidation-reduction conversion interfaces. The
structural interfaces mainly include the structural plane of a NE-trending tensile fault (Fq),
which is an interface subject to a sudden drop in temperature caused by tectonic activities. The
lithologic and geologic block interface is the angular unconformity interface between the
brecciaous dolomitic marble suite of the Paleoproterozoic Zhenzhumen Formation and the
hematite-bearing quartz sandstone suite at the bottom of the Neoproterozoic Diaoyutai
Formation.
5.4.3 Characteristics of Mineralization

The striking metallogenic characteristic of the Jinying gold deposit is that the interfaces
forming from overlapping of lithologic interfaces, structural interfaces, geologic block
interfaces, or physical-chemical interfaces are the most favorable for mineralization.
Metallogenic materials have converged and precipitated near the interfaces subject to changes
in temperature, pressure, pH, and redox conditions. Superimposed metallogenic structure
interfaces forming from overlapping of various interfaces serve as an important metallogenic

condition of the Jinying gold deposit.

6 Conclusions

(1) Based on the 1 : 50 000 mineral and geology-specific mapping of Shiren Town map-
sheet (K52E013003), Jilin Province, the stratigraphic sequences of the map-sheet were
basically ascertained and sedimentary rock suites, intrusion suites and metamorphic rock suites
were classified in detail. Then the 1 : 50 000 mineral geological map was prepared by adding
geographic data and mineral resource information to the suite-tectonic map, highlighting the
expression of metallogenic information.

(2) The metallogenic conditions prospecting theory, the main ore-bearing suites within the
map-sheet were determined, and the “trinity” metallogenic model of the Jinying gold deposit (a
typical regional deposit) was established. Through the comprehensive inspection of mineral
resources and the study of metallogenic regularities, six prospecting targets were preliminarily
delineated, and the cumulative predicted resources was 65.09 t. Among them, two Banmiaozi-
type telethermal low-temperature hydrothermal gold prospecting targets were delineated with
predicted resources of 15.20 t, and four low-to-moderate temperature hydrothermal (quartz
vein-type) gold prospecting targets were also delineated with predicted resources of 49.89 t.
All these results could provide basic geological basis and prospecting direction for future
breakthroughs in prospecting.

(3) The 1 : 50 000 mineral geological map of the Shiren Town map-sheet (K52E013003)
is a demonstration map-sheet of a new round of geological surveys initiated by the China
Geological Survey. It was prepared based on active exploration and innovation of special
geologic mapping results, setting an example for special mineral geological survey.

Acknowledgements: The database of the 1 : 50 000 mineral geological map of the
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Shiren Town, Jilin Province is a collective achievement, for which the frontline geological
engineers have made great efforts. Meanwhile, multiple experts in geology and mineral
resources provided diligent guidance during the establishment of the database. The authors
hereby extend sincere gratitude to the experts and all frontline project members.
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