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1 : 50 000 Mineral Geological Map Database of the
Huaniushan Map-sheet, Gansu

WANG Chunnv ", DU Zezhong 1’2*, YU Xiaofei 1’2, LI Yongsheng 1’2,
LV Xin ", SUN Hairui %, DU Yilun "’

(1. Development and Research Center of China Geological Survey, Beijing 100037, China; 2. Mineral
Exploration Technical Guidance Center, Ministry of Natural Resources, Beijing 100120, China)

Abstract: The 1:50 000 mineral geological map of the Huaniushan map-sheet
(K46E017023), Gansu province, is developed in accordance with the Technical Specification
for Mineral Geological Survey (I : 50 000) and unified standards and requirements in the
sector, building on making full use of results from and information of 1 : 200 000 and
1 : 50 000, etc. regional geological survey, applying the digital mapping system to plot
geology-specific maps in the field and adopting the method integrating indoor and outdoor
mapping and compilation. In this map, the formation type of the Nanhua-system —Sinian-
system Xichangjing Group, Cambrian-system Xishuangyinshan Formation and Ordovician-
system Huaniushan Group is reclassified, the periods of intrusive rocks in the map sheet are
included in three periods, i.e. late Ordovician epoch—early Silurian epoch, Devonian period and
late Triassic epoch, and the evolutionary sequence of magmatite. The database contains data
and information of 12 stratigraphic units and magmatite of three periods, with a data size about
3.77 MB. These data fully reflect demonstrative results from the 1 : 50 000 mineral geological
survey, provide a reference to mineral resource research and energy exploration in the area.
Key words: Mineral geological mapping; Huaniushan map-sheet; 1 : 50 000; Database; Gansu
Data service system URL: http://dcc.cgs.gov.cn

1 Introduction
Beishan lies in the East of the Tianshan orogen (Fig. 1 A) and is situated at the intersection
of the Kazakhstan and Tarim plates. In Beishan, there are a number of nearly NE-strike

trending ophiolite zones and large deep faults (Fig. 1B), from south to north divided into the
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Dunhuang land-mass, Huaniushan arc, Xingxingxia —Hanshan block, Heiyingshan arc and
Queershan arco (Zuo GC and He GQ, 1990). Since the beginning of the Cambrian period, the
area had experienced two periods of plate tectonic regimes and two main subduction-collision
orogeny events, and multiple periods of tectonic-magmatic evolution cycles (Sun XC et al.,
2011), all this having created favorable conditions for metallogenesis. The ductile shearing
zones along the NWW—SEE strike within the area control the formation and distribution of Au
deposits. The work area is located in the south of Beishan, and in terms of tectonic structure, is
situated on the northern margin of the Dunhuang block of the Tarim Plate (Fig. 1), along the
Nanliuyuan—Dagqishan large deep fault.
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Fig. 1 Tectonic structure location of Beishan orogene (A), Tectonic unit division in Beishan (B),
and Beishan regional geology (C).

(A comes from Kroner A et al., 2008; B from Xiao W1J et al., 2010; C from Miao LC et al., 2014)

Most of the 1 : 50 000 regional geological survey in Beishan had been done in the 1980 s
to 1990 s, the Huaniushan map sheet regional geological survey was completed in the 1980 s
and meanwhile, the 1 : 50 000 soil survey, 1 : 50 000 magnetic survey and 1 : 50 000 heavy
mineral survey were also completed. In addition, the tectonic environment and rock
characteristics, etc., were well studied in the area (Yin Y and Yin XM, 2010; Yu JY et al.,
2015). These early works paved the way for compilation of the Huaniushan map-sheet
geological mineral map. As a demonstrative map of the China Geological Survey (CGS)
mineral geological survey, the Huaniushan map-sheet 1 : 50 000 geological mineral map aims

to reflect new results in geological survey, mineral survey and scientific research in the new
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round of mineral survey. It provides basic geological maps for mineral resource research and
energy exploration, etc. in the area, and provides meaningful data for reference for scientific
research and field geological survey. The brief metadata sheet of the 1 : 50 000 mineral

geological map database of the Huaniushan Map-sheet, Gansu, is shown in Table 1.

Table 1 Metadata Table of Database (Dataset)

Items Description

Database(dataset) name 1 : 50 000 Mineral Geological Map Database of the Huaniushan Map-
sheet, Gansu

Database(dataset) authors Sedimentary rocks: Du Yilun, Development and Research Center of
China Geological Survey, Mineral Exploration Technical Guidance
Center, Ministry of Natural Resources
Volcanic rocks: Sun Hairui, Development and Research Center of China
Geological Survey, Mineral Exploration Technical Guidance Center,
Ministry of Natural Resources
Magmatite: Lv Xin, Development and Research Center of China
Geological Survey, Mineral Exploration Technical Guidance Center,
Ministry of Natural Resources
Metamorphic rocks: Liu Kaiwei, China University of Geosciences

(Beijing)

Data acquisition time 2016—2017

Geographic area Longitude and latitude: East Longitude: 95°30'~95°45’; North Latitude:
41°10"~41°20"

Data format *wl, *.wt, *.wp

Data size 16.5MB

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

Fund project China Geological Survey Project “Demonstration of Prospecting
Prediction and Technical Application in Integrated Survey Areas”
(121201004000172201)

Language Chinese

Database(dataset) composition The 1 : 50 000 mineral geological map database of Huaniushan map-
sheet, Gansu, includes: the 1 : 50 000 geological map library, angular
maps and graphical representations. The geological map library includes
sedimentary rock, magmatite, volcanic rock, metamorphic rock,
Quaternary, vein rock, structure, geological boundary, occurrence, deposit
(point), alteration, lithological pattern and various codes, etc. The angular
maps include: sedimentary rock formation, intrusive rock formation, vein
rock, structure, secant profile, typical deposit plan diagram, important
exploration route profile map, geological profile map and innovative
angular maps, deposit legend, deposit location directory, mineralized
alteration legends, and metallogenic zone location map. Graphical
representations include map set, CGS logo, map name, scale, coordinate
parameters and responsible signature, etc.

2 Method for Data Acquisition and Processing

2.1 Basis of Data

The 1 : 50 000 mineral geological map database of the Huaniushan map-sheet, Gansu,
has been developed basically in accordance with DD 2019-02 Technical Specification for
Mineral Geological Survey (1 : 50 000), guided by the “trinity” survey area prospecting
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prediction theory, building on original data and information from the previous 1 : 50 000
regional geological survey on Huaniushan map-sheet, Gansu9 (including original data map,
profile and record book) and applying fully new results from this 1 : 50 000 mineral geological
mapping of the Huaniushan map-sheet. The latest geographical data from the National Survey
and Mapping Geographical Information Bureau are used in the geographical base map.
Existing technical standards and computer software such as the digital mapping system

(DGSS) and MapGIS are applied for data processing.

2.2 Data Processing
2.2.1 Data Preparation

Collected regional geological survey results and original data maps were digitalized to
generate MapGIS point, line and area files. A 1 : 50 000 standard map frame was generated
based on the range of the Huaniushan map sheet. The project system is Gauss-Kruger
Projection parameters and the coordinate system is Xi’an 80.
2.2.2 Prepare Formation - Structure Sketch

Original data such as measured profile and field route records involved in Huaniushan
1 : 50 000 Regional Geological Survey Report@ were reviewed and analyzed to break down
formation-level compilation units and make up lithological (combination) boundary. Field
records were expressed in the original data map in the form of points or lines of lithological
patterns (Fig. 2).

(1) Formation

In accordance with the unified color use standard, panels of various colors are used to
represent eras of formations, formation patterns are used to represent formation types,
appropriate patterns represent rock association and codes are expressed by lithology + era. The
lithological lithofacies boundaries are used as boundaries of calcareous rock strata in
sedimentary rock formations, and interlayers of marine volcanic rocks. Formations are
expressed with appropriate patterns and different colors represent eras.

(2) Vein rock

In accordance with the unified color use standard, colors of panels represent lithologies
and their codes are represented by the lithological codes.

(3) Structure

In accordance with the unified color use standard, red alone is used to represent all
structures and different line-types represent the nature of faults.

(4) Geological profile

The standard profile line type + profile code are used to represent the location, geological
points and their codes are used to represent the actual control points. Appropriate patterns
represent lithologies of various strata, whereas occurrences of elements are represented in the
geological profiles.

(5) Fossil sampling points

Locations and fossil types are represented in accordance with the unified color use

standard + submap style, and a database was created.
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(6) Sampling points for rock chemical samples

Standard submap number + sample number are used to represent locations of sampling
points and create the database.

(7) Sampling points for geochemical samples

Standard submap number + sample number are used to represent locations of sampling
points and create the database.

(8) Sampling points for isotope samples

Standard submap number + sample number are used to represent locations of sampling
points and create the database.

2.2.3 Specific Field Geological Mapping

By analyzing and collating comprehensively existing information, and compiling
formation —structure sketches, focused and general work areas were divided, and it was
determined that the specific field geological mapping includes late-Triassic-epoch intrusive
rock, mineralized alteration, structure and vein rock, etc. Using the 1 : 250 000 original data
maps in the digital mapping palmtop as base maps, by surveying along the most practical route
in the field, information of points and lines such as geological points, boundary points,
geological boundary and route were plotted, information of each point on nature, lithology and
occurrence, etc., were observed and registered in the digital mapping system, so that the digital
mapping (PRB) database was established initially.

Geological point (P): this includes boundary point and observation point. In the field, it is
needed to fill simple properties in the system, including point number, point nature, micro-
topography, outcropping, weathered degree, location, mapping unit and contact relation, while
coordinate information was read by the system automatically.

Geological route (R): in the field, it is required to fill properties in the system, including
route number, geological point number, route code, orientation angle, distance between current
work points, accumulative distance, mapping unit and rock name. Of these, the orientation
angle, distance of current work and accumulative distance were automatically calculated in the
system.

Geological boundary (B): in the field, it is required to fill properties in the system,
including route number, geological point number, B code, R code, boundary type, mapping
units at the left and right sides, contact relation, strike, dip and dip angle.

For geological occurrences observed throughout the journey and specimens collected,
relevant information can be positioned and entered in the system any time, entering property
data.

2.2.4 In-house Data Collation

(1) Data and information on geological point (P), geological route (R) and geological
boundary (B) acquired in the field are imported into a computer and data are collated in
accordance with applicable codes.

(D Basic requirement on geological point (P) process: information such as route number,
weathered degree and contact relation are entered truly and completely, the code of mapping

unit are filled accordingly, rock names are consistent with the dialogue box of geological
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description (including color, texture and structure etc.), information in notes result from thin
section authentication and filled after it is comprehensively named as per actual conditions.

(2 Basic requirement on geological route (R) process: this is done in-house in the process
of “smooth curve—modify line parameters (linearity: 1; color: 1; line width: 0)—calculate route
between points—(calculate and sum workload)”. R property database is complemented and
improved, and orientations and distances are calculated again before describing route geology.

(3 Basic requirement on geological boundary (B) process: an in-house computer is used
to beautify any geological boundary by cutting lines into shorter lines, extending lines to be
longer, and drawing lines again. Parameters such as color, linearity and line width, etc., are
unified. Information describing geological boundaries is complemented, “the left side is xxx
and the right side is xxx” is used to describe lithologies on both sides of the boundary. It is a
default that the left side lithology is observed first and the right side’s is observed later, and the
contact relation between the two lithologies and its evidence are described.

(@ Requirement on occurrence, sampling and pictures in routes: complement information
describing properties such as occurrence and sampling. When arriving at a new geological
point the occurrence numbering starts with 1, 2, 3, and so on, and after pictures are imported,
geological phenomena reflected in these pictures are described in the detailed description.

(2) Original data maps dominated by PRB data acquired in the field are combined with
those original data maps from regional geological survey collated in compilation of the
formation —structure sketch, to modify stratigraphic unit boundaries, formation pattern and
structural features reflecting various formations, and to draw and connect the boundary of a
newly-formed geological unit.

2.2.5 Compile Various Angular Maps

(1) Formation histogram: express formation characteristics of rock stratigraphic unit in the
master map in detail. By comprehensively analyzing and studying various formations and
structures in the map sheet as well as their relation with mineralization, the formation
histograms of sedimentary, volcanic, intrusive and metamorphic rocks are plotted respectively.

(2) Typical deposits’angular map: include typical deposit Huaniushan magma-
hydrothermal-solution deposit metallogenic element maps and 12-line geological profile maps,
providing reference to prospecting prediction in the area. On the strength of the collected
previous information(‘m and results, by making full use of results from field survey and
comprehensive research on typical deposits, the angular maps of typical deposits were
compiled.

(3) Secant profile: in the map sheet, the general strikes of formations and structures are
NE and EW; to effectively reflect general features of the various formations and structures as
well as their relationship with mineralization, two secant profiles, of which one is in the strike
of nearly SN and the other is nearly NWW, are arranged throughout the area to control
formations of the Nanhua—Sinian strata, later-Devonian and late-Triassic-epoch granite, and
Devonian and Ordovician volcanic rocks. Regarding repression modes; the standard profile

line type + profile code are used to represent the location, geological points and their codes are
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used to represent the actual control points; appropriate patterns represent lithologies of various
strata, while element occurrences are represented in the geological profiles.

(4) Deposit directory: analyze deposits in the area with respect to deposit name, scale,
type, main mineral-bearing formation, etc., to develop a deposit directory, which helps to
understand minerals throughout the Huaniushan map sheet.

(5) Metallogenic zone location map: this shows the location of the Huaniushan map sheet
in the regional tectonics and its regional geological background (Fig. 3). On the strength of
collection of the Gansu 1 : 500 000 regional metallogenic regularity mapa, the map is cut
based on the regional contour range identified in the map sheet, to reserve metallogenic zones
I IV and the main geographical names and deposits. Then it is zoomed out or in to generate
the angular maps of metallogenic zones belonging to the Huaniushan map sheet. The regional
contour range must satisfy conditions as follows: A) the work map sheet is the center; B) it
shall cover the complete range of regional metallogenic zones for mineral prediction; C) it shall
cover the complete range of regional structural zones related to metallogenic zones belonging
to the predicted deposit region; D) it shall include the relatively complete range of the

metallogenic geological-body rock-control (diagenesis) structural belts related to mineral

prediction.
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(6) Other angular maps: legends for vein rocks, formations and mineralized alteration are

searched to prepare various legends.

3 Description of Data Samples

3.1 Naming Method of Data

Geological plane.wp, geological line.wl and geological point.wt.

3.2 Content of Map Layer

Contents of master maps include formations of sedimentary, volcanic, intrusive and
metamorphic rocks; Quaternary; structure; geological boundary; occurrence; deposit location;
mineralized alteration; various codes, etc.

The content of angular maps includes: map set, histogram, legend, secant profile, typical
deposit metallogenic element diagram, typical deposit measured profile diagram, deposit

directory, metallogenic zone location map and responsibility list, etc.

3.3 Data category

Name of entity categories: point, line and area;

Point entity: various geological bodies symbols and marks, geological patterns, deposit
locations and mineralized alterations;

Line entity: fault structure, geological boundary and lithofacies boundary, etc.;

Area entity: sedimentary, volcanic, metamorphic and intrusive rocks, and Quaternary, etc.

3.4 Data Properties

The 1:50 000 mineral geological map database of the Huaniushan map-sheet
(K46E017023) contains information on geological entity elements, geographical elements and
geological map decoration elements. The property of information on geographic elements
follows the property structure of data collected by the National Survey & Mapping
Geographical Information Bureau. In accordance with the requirements for establishment of
the specific geological mapping database for the 1 : 50 000 mineral geological survey,
database properties are established for information properties of geological entity elements in
terms of four categories of rocks (sedimentary, volcanic, intrusive and metamorphic), fault
structure, occurrence elements and deposit location, etc.

Properties of sedimentary rock formation data mainly include: chrono-stratigraphic unit,
litho-stratigraphic unit, formation name, formation code, lithological combination, stratigraphic
age, formation thickness, formation ore-bearing potential, rock texture, sedimentary structure,
rock color, sedimentation type, sedimentary facies type, syndepositional structure.

Properties of volcanic rock formation data mainly include: chrono-stratigraphic unit, litho-
stratigraphic unit, formation name, formation code, stratigraphic age, stratigraphic division,
lithological combination, formation thickness, formation ore-bearing potential, volcano-
eruption cycles, volcano-eruption type, volcanic rock genetic type, special lithological

interlayer, volcanic lithofacies type and isotopic age.
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Properties of intrusive rock formation data mainly include: formation name, formation
code, lithological combination, formation ore-bearing potential, rock texture, rock structure,
intrusive periods, rock-mass occurrence, planar form, profile form, rock-mass emplacement
structure feature, contact zone feature, genetic type and isotopic age.

Properties of metamorphic rock formation data mainly include: chrono-stratigraphic unit,
litho-stratigraphic unit, formation name, formation code, lithological combination, stratigraphic
age, formation thickness, formation ore-bearing potential, rock texture, rock structure, protolith
formation, metamorphic facies and metamorphism type.

Properties of fault structure data mainly include: fault name, type, elongation, extended
depth, strike, and fault surface dip and dip angle, fault displacement, fault surface form,
tectonite feature, movement mode, activity periods and mechanical properties.

Properties of occurrence data include: occurrence type, dip and dip angle.

Properties of deposit location data mainly include: deposit location number, name and
category, traffic location, geographic longitude and latitude, ore species, deposit genetic type,

scale, associated (co-existing) minerals and proven resources.

4 Data Quality Control and Assessment

As for mapping precision, mapping and compilation are combined in accordance with DD
2019-02 Technical Specification for Mineral Geological Survey (1 : 50 000), priority areas
were mapped focusing on practical measurements while general work areas were compiled
focusing on original data contained in the Huaniushan K-46-108-A 1 : 50 000 Regional
Geological Survey Report@. Data at geological points were collected based on the principle of
fully controlling geological bodies, mineralized alteration zones and critical geological
boundary, etc. related to metallogeny. To compile the 1 : 50 000 mineral geological map of
Huaniushan map-sheet, information and data used involved routes to the total length of 918
km, which includes existing information and data of 593 km routes; 48 km routes for ore spot
reconnaissance and inspection, 277 km measured routes (32 routes), 495 geological points, 616
geological boundaries, 188 basic analysis samples, 23 samples for optic thin-section
identification, 23 rock samples for total analysis, 10 samples for zircon U-Pb age, 847 pictures
and 20 sketches. The overall mapping (compilation) precision meets the specific requirements
for 1 : 50 000 mineral geological specific mapping.

In general, the maps just display closed geological bodies of which the diameter is greater
than 100 m, linear geological bodies of which the width is more than 50 m and the length is
more than 250 m, and fault and fold tectonics longer than 250 m. Mineralized alteration
tectonic zones and other mineralized geological bodies are shown in the maps, regardless of
scale; those with smaller thickness are zoomed in using suitable patterns and symbols or
merged to be shown in the maps. For general geological points, the error between their
positions marked in the field manual map and their actual positions shall be 25 m at most.

In terms of data quality, the mapping routes are self-checked and mutually checked 100%,

and the project team checks 30% randomly, meeting quality management requirements on
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geological survey projects. In late July 2017, Development and Research Center of China

Geological Survey (Mineral Exploration Technical Guidance Center, Ministry of Natural

Resources) organized experts to inspect the 2017 mid-term field work in Huaniushan including

in-house and site work inspection, and concluded that the quality inspection level was

excellent. In mid-September 2017, the project team commissioned experts at Gansu Geological

Survey Institute to perform a randomized inspection of the Huaniushan in-house information

and data 2017. In early July 2018, Development and Research Center of China Geological

Survey (Mineral Exploration Technical Guidance Center, Ministry of Natural Resources)

organized experts to inspect and accept the 2017 field work in Huaniushan including in-house

and site work inspection, and concluded that the field work passed the inspection and

acceptance.

5 Data Value

The 1 : 50 000 mineral geological map of Huaniushan map-sheet (K46E017023), Gansu,

is a demonstrative map-sheet of CGS in the new round of mineral geological survey. On the

basis of profound research into rock composition and structural tectonics of sedimentary

sequences in the map sheet, combining the results from this 1 : 50 000 specific geological

mapping, in accordance with DD 2019-02 Technical Specification for Mineral Geological

Survey (1 : 50 000), in the principle of formation division, by comprehensively analyzing and

studying formation and tectonics, the sedimentary rock strata are re-divided in the mineral

geological map (Table 2), by dividing the Nanhua-Sinian Xichangjing Group, Cambrian

Xishuangyingshan Formation and Ordovician Huaniushan Group into 4, 2, and 3 formation

types, respectively. Zircon U-Pb dating was carried out on rock masses of different periods,

and thus it is concluded that the ages of intrusive rocks in the map sheet include 3 periods: late

Ordovician—early Silurian, Devonian and late Triassic (Table 3), creating the evolutionary

sequence of the magmatite. All these provide basic data to support geological prospecting in

the area, play a leading role in scientific and technical innovation, and improve the ability to

promote service resource security in mineral geological survey, social and economic

development and building of ecological civilization.

Table 2 Sedimentary rock formation list

chrono-stratigraphic unit  Litho-stratigraphic unit

Feature of formation unit

. . Formation Thickness Lithological
System Series Group Formation code .
type (m) combination
Sandstone and
Fine clasolite 709 ~ Metamorphic
Upper , sandstone
i 0,;H
formatllon >3 Limestone and
complex . .
Ordovician Mid-upper Huaniushan P Carbonatite 120 marbleized
limestone
Lower Metamorphic
formation 02_3H1 Fine clasolite 367 sandstone and
complex silty slate
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Continued table 2

chrono-stratigraphic unit

Litho-stratigraphic unit

Feature of formation unit

. . Formation Thickness Lithological
System Series Group Formation code .
type (m) combination
) ) Metamorphic
Cambrian  Mid-upper Xishuangyin X Fine clasolite 160 sandstone
gshan Carbonatite 150 Limestone
Silty slate,
phyllitic slate
and
metamorphic
Formation 4 . sandstone
complex #4 Nh-ZX Clasolite 936 interbedded
with
marbleized
limestone
lenticles
Sandstone,
metamorphic
_ sandstone, and
N:;}ilzz Xichangjing Formation Nh-ZX° Clasolite a?nd 1196 interbedding of
complex #3 Carbonatite limestone and
marbleized
limestone
Metamorphic
Formation ) ) sandstone,
complex #2 Nh-zX Clasolite 745 sericite phyllite
and silty slate
Metamorphic
. sandstone, and
Formation 751 Clasolite 728 silty slate
complex #1 interbedded
with lime slate
Table 3 Intrusive rock formation list
Times . L1tho.- . Feature of formation unit
stratigraphic unit
Era Period Epoch Age code Formation Lithological Isotope
type Features age
Monzonitic granite, light
pink, fine-grained granitic
monzonitic texture, locally worm-like, 227 Ma
T granite porphyritic or porphyritic- (Zircon
like texture, massive U-Pb)
structure.
monzonitic - syenogranite,
. — Later pink, no obvious lithofacies
Mesozoic  Triassic Triassic zonation, obvious in
temperature, cooling time 228 Ma
monzonitic - and texture change and 230
(Gy-m)Ts syenogranite common equigranula’r - Ma
Inequigranular texture, (Zircon
U-Pb)

porphyritic and por[hyritic-
like texture, massive
structure.
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Continued table 3
Times .thho'— . Feature of formation unit
stratigraphic unit
Era Period Epoch Age code Formation Lithological Isotope
type Features age
Granidiorite, gray and off- 365 Ma
Late Whlt.e, med{ll'm~coarse- and 367
i y8D;  Granodiorite ~ &rain granitic texture, Ma
Devonian porphyritic-like texture, (Zircon
massive structure. U-Pb)
Olivinite, dark-green,
Late . Devonian yellowish-brown, strong
Paleozoic Mid'. D Ultra-basic serpentinization, fibriform
Devonian rock or scaly crystalloblastic
texture.
syenogranite, pink,
Earl}./ &D;  syenogranite medium-grained granitic 415 Ma
Devonian )
texture, massive structure.
Monozonitic granite, light 440 Ma,
Silurian Early s, monzonitic  pink, medium-grained 442 Ma
Silurian granite granitic texture, massive ~ (Zircon
structure. U-Pb)
syenogranite, pink, 453 Ma
medium-grained ~ medium- and 463
€05 syenogranite fine-grained granitic Ma
texture, massive structure. (Zircon
U-Pb)
Porphyritic-like
Early granodiorite ~ porphyritic-
: like monzonitic granite, off-
Paleorole Late Porphyritic- yhite ~ pink, medium- 438 Ma
Ordovician Ordovician my80; hk.e _ coarse-grained porphyritic- (Zircon
granodiorite iy e texture, granitic texture U-FP)

for matrix, massive
structure.

Diorite ~ quartz diorite,
gray ~ grayish green, 458 Ma
50, Diorite subhedral medium-grained (Zircon
texture, graphic texture U-Pb)
locally, massive structure.

6 Conclusions

(1) The 1 : 50 000 mineral geological map of the Huaniushan map-sheet (K46E017023),
Gansu, is a demonstrative map-sheet of CGS in the new round of mineral geological survey.
The project team created this map by positively exploring and innovating ways to represent
specific mineral geological mapping results, playing a demonstrative role in mineral geological
survey.

(2) The project team compiled the 1 : 50 000 geological mineral map of the Huaniushan
map-sheet (K46E017023) and created the spatial database, across the board and systematically,
which highlights representation of metallogenic information, for instance: mineralization zone,

alteration zone, metallogenic structure and metallogenic structure plane.
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(3) Building on the systematic collection of previous information and research results,
combining the results from this 1 : 50 000 specific geological mapping, in the principle of
division of formation units, the sedimentary rock strata have been re-divided into the
Nanhua—Sinian Xichangjing Group, Cambrian Xishuangyingshan Formation and Ordovician
Huaniushan Group that are divided into 4, 2 and 3 formation types, respectively.

(4) Building on systematic collection of previous information and research results, Zircon
U-Pb dating has been carried out on the rock masses of different periods, and thus it is
concluded that the ages of intrusive rocks in the map sheet include 3 timespans: late
Ordovician—early Silurian, Devonian and late Triassic, creating the evolutionary sequence of
the magmatite.
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