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Abstract: The 1 : 50 000 mineral geological map of the Huangzhuguan Map-sheet, Gansu
(I47E013015) is compiled in accordance with the Technical Requirements of Solid Mineral
Geological Survey (DD 2019—-02) and unified industrial standards and requirements. On the
basis of existing 1 : 50 000 and 1 : 250 000 regional geological survey results, the work was
performed through field geology-specific mapping both outdoors and indoors with the help of
digital mapping systems. The Huangzhuguang mineral geological map redivides the formation
types of the Devonian Xihanshui Group, and establishes three formation units of the Devonian
lead and zinc-forming period, including lead-zinc-bearing carbonate rock formation (Dlala),
lead-zinc-rich carbonate rock formation (Dlalc), and lead-zinc-poor phyllite with limestone
formation (Dlaz). The map also establishes the EW fold—fault structure systems within the
map-sheet area, highlights the lead-zinc ore-bearing formations and the special lithologic layers
closely related to the metallogenesis of lead and zinc, and innovatively presents geological
features related to the metallogenesis of lead and zinc in the exhalation sedimentation period
and hydrothermal reformation period supplemented by a lithofacies paleogeographic sketch
map and a tectonic outline map. The database contains 16 stratigraphic units, five stages of
intrusive rocks, three stages of structures, four isotopic ages, 12 pieces of whole-rock analytical
data, and 30 pieces of mineral deposit data, with a data volume of 30.6 MB. The database gives
a full presentation of the demonstrative results of 1 : 50 000 mineral geological survey and can

provide reference for other similar areas.
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sheet in the Xicheng Pb-Zn Orefield, Gansu GEOSCEENTIEC DATA& DISCOVER'(?)
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sedimentation; database; geological survey engineering
Data service system URL: http://dcc.cgs.gov.cn

1 Introduction

The Xicheng orefield, as one of the main ore-bearing units in West Qinling, is located in
the Central Qinling epicontinental basin in the Qinling arc-basin system of the Qinling—
Qilian—Kunlun orogenic system. The West Qinling orogenic belt is connected to the Qilian
orogenic belt by the Xinyang—Yuanlong large ductile strike-slip shear zone (belonging to the
Tianshui—Baoji strike-slip shear zone regionally) in the north and bounded by the Lueyang
ophiolite complex zone in the south (Fig. 1a). The West Qinling orogenic belt is divided into
North Qinling and Central-South Qinling by the Liziyuan—Guanzizhen subduction-collision
complex structure zone. The Central Qinling epicontinental basin is connected to the North
Qinling Caledonian fold zone in the north and bounded by the Songpan—Garze Indosinian fold
zone in the south. The basin trends EW at large. In the east, it is tightly contracted, but
branches out westward into a number of arc structures (Huo FC and Li YJ, 1995; Pan GT et al.,
2009).

Systematic regional geological survey of the Xicheng orefield began in the late 1950s to
70s. In the 1980s, 1 : 25 000 stream sediment survey, 1 : 100 000 airborne magnetic survey,
and 1 : 200 000 heavy sand survey were completed. For the Huangzhuguan Map-sheet, 1 :
50 000 regional geological survey was completed in the 1990s. Previous authors have made
intensive studies on the tectonic environment, metallogenic geology, ore-bearing formations,
rock mineral characteristics, and typical deposits in the area (Wang JL and He BC, 1996; Ye
HS et al, 2016; Zhu XY et al., 2005; Yu ZH et al., 2008; Guo AQ et al, 2011; Zhang CQ et al.,

2013). The formation-structure characteristics and Pb-Zn metallogenesis of the Xicheng
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Fig.1 Geotectonic location of the Xicheng Pb-Zn orefield, Gansu
a—tectonic sketch map of West Qinling; b—geological map of the Xicheng Pb-Zn orefield I —North China plate;
I, ;—North Qinling magmatic arc; I ,—Central Qinling epicontinental basin; Il s—Zeku foreland basin;
Il ¢—Xigingshan-South Qinling epicontinental rift zone; Il —Yangtze block; IV —Bayankara fold system
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orefield have been virtually identified, the ore prospecting signatures have been summarized,
and a large stock of primitive data were built up. These previous efforts lay firm foundation for
the compilation of the mineral geological map of the Huangzhuguan Map-sheet.

The Xicheng orefield lies in the Changba—Yeshuihe Hercynian/Indosinian Pb-Zn-Au-Ag
metallogenic subzone (IV-28() of the West Qinling Pb-Zn-Cu(Fe)-Au-Hg-Sb metallogenic
zone (I11-28) (Sun KS and Peng DQ, 2004; Zhang XH et al., 2013). Lead-zinc mineral deposits
occurred in the second-order sedimentary basins controlled by the Rentushan—Jiangluo arc
deep large fault to the south and the Huangzhuguan active fault to the north. Typical exhalative
sedimentary Pb-Zn deposits are confined to third-order faulted basins. Pb-Zn deposits having
received sedimentary reformation are all hosted at the core of third-order inverted tight
anticlines (Cheng XJ and Zhai YS, 1995; Li YG et al., 1988; Zhang FX and Wang JF, 1991;
Zhu XY et al., 2006), which are also strictly controlled by the carbonate rocks at the top of the
Anjiacha Formation and the phyllite at the bottom of the Huangjiagou Formation (Ma GL et
al., 1996; Song CH and Wu AB, 1992).

The 1:50 000 mineral geological map of the Huangzhuguan Map-sheet, as a
demonstrative map for the mineral geological survey campaign of the China Geological Survey
(Wang CN et al., 2019), strives to present the latest results of geological survey, mineral
exploration and scientific research in the new round of mineral geological survey, and provides
base geological map for the mineral resource research and energy exploration in the area, as
well as useful reference information for research and field geological survey activities. Table 1
gives a brief list of the metadata of the 1 : 50 000 mineral geological map database of the
Huangzhuguan Map-sheet, Gansu (Jia XX et al, 2020) .

2 Data Acquisition and Processing Method

2.1 Data Base

The 1 : 50 000 mineral geological map of the Huangzhuguan Map-sheet, Gansu is
compiled according to the Technical Requirements of Solid Mineral Geological Survey (1 :
50 000) (DD 2019-02), under the guidance of the ore prospecting prediction theories for the
exploration area(Ye TZ et al., 2014, 2017). Based upon the 1 : 50 000 regional geological
survey of the Huangzhuguan Map-sheet and the large-scale primitive data of the Xicheng
orefield area (including the primitive data map, profile map, and log book), the map also
incorporates the latest results from the 1 : 50 000 specific lithological structure mapping,
investigation on typical deposits in Changba—Bijiashan, and tectonic petrochemical
measurement within the present project. The geographic base maps are based on the 2016
geographic data of the National Bureau of Surveying, Mapping and Geologic Information.
Data were processed to current technical standards using computer software programs such as

digital mapping system (DGSS) and MapGIS.

2.2 Data Processing
2.2.1 Data Preparation

The regional geological survey results and primitive data maps collected were digitalized
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Table 1 Metadata Table of Database (Dataset)

Items Description

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

Database (Dataset) authors Sedimentary rocks: Jia Xiangxiang, The First Geological Mineral
Exploration Institute of Gansu Provincial Geology and Mineral Bureau
Magmatic rocks: Wang Shuming, The First Geological Mineral
Exploration Institute of Gansu Provincial Geology and Mineral Bureau
Metamorphic rocks: Jia Xiangxiang, The First Geological Mineral
Exploration Institute of Gansu Provincial Geology and Mineral Bureau
Geological structures: Jia Ruya, Development and Research of China
Geological Survey; Mineral Exploration Technical Guidance Center,
Ministry of Natural Resources

Data acquisition time 2016-2018

Geographic area 105°30'00"-105°45'00"E, 33°50'00"-34°00'00"N

Data format *wl, *wt, *.wp

Data size 30.6 MB

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

Fund project China Geological Survey Project “Prospecting Prediction and Technical
Application Demonstration in Integrated Exploration Area” (No.:
121201004000172201)

Language Chinese

Database (Dataset) composition The database includes a 1 : 50 000 geological map library, corner maps
and finishing. The geological map library includes sedimentary rocks,
magmatic rocks, metamorphic rocks, Quaternary, dykes, structures,
geological boundaries, attitudes, ore deposits (spots), alterations,
lithologic patterns, and various codes. The corner map includes
sedimentary rock formations, intrusive rock formations, dykes,
structures, typical ore deposit plane map, profile map of important
exploration lines, geological profile map, and tectonic outline map,
lithofacies paleogeographic sketch map, as well as mineral legend,
mineral deposit directory, mineralization alteration legend, and
metallogenic zone location map. The finishing part includes the index
map, China Geological Survey emblem, map name, scale, coordinate
parameters, and duty table

into MapGIS point, line, and areal files. The 1 : 50 000 standard map frame was generated
according to the scope of the Huangzhuguan Map-sheet, using the Gauss Kruger projection
parameters and the China Geodetic Coordinate System 2000.
2.2.2 Compiling Formation—Structure Sketch

By looking up and analyzing the measured profiles and field route records involved in the
1 : 50 000 regional geological survey report of the Huangzhuguan Map-sheet, group level
mapping units were decomposed, lithologic (combination) boundaries were added, and field
records were presented on the primitive data map in the form of lithologic formation pattern
points or lines.

(1) Formation

Formations are presented with the same color use standard. Bins of different colors are

used to show the era of the formations. Formation patterns are used to show-the type of the
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formations. Corresponding patterns are used to show the lithologic combinations. The codes
are presented with “lithology + era”. For the carbonate and marine volcanic interbeds in the
Devonian Xihanshui Group sedimentary formations, lithologic and lithofacies boundaries are
used as the boundaries. The formations are presented with corresponding patterns.

(2) Dyke

Dykes are presented with the same color use standard. The bin color is used to show the
lithology. The code is presented with the lithology code. For example, a granite dyke is
presented with word pattern No.1238 and its lithology is marked with code y.

(3) Structure

Structures are presented in red color with the same color use standard. Different line types
are used to show the nature of the faults. The line thickness is used to present the order of
faults.

(4) Geological profile

The location is presented with “standard profile line type + profile code”. Geological
points and numbers are used to present the conditions of the actual control points.
Corresponding patterns are used to show the lithology of individual layers. The attitude feature
is also presented on the geological profile.

(5) Fossil sampling points

The location and fossil type are presented with the same color standard + submap style. A
datatable is established and the related attribute data are provided.

(6) Rock chemical sample collecting points

The location of the sampling point is presented with the “standard submap ID + sample
ID”. A datatable is established and the related attribute data are provided.

(7) Geochemical sample collecting points

The location of the sampling point is presented with the “standard submap ID + sample
ID”. A datatable is established and the related attribute data are provided.

(8) Isotope sampling points

The location of the sampling point is presented with the “standard submap ID + sample
ID”. A datatable is established and the related attribute data are provided.
2.2.3 Field Specific Geological Mapping

After reorganizing existing data and compiling formation—structure sketches, the study
area was divided into key work areas and general work areas. The focus of the specific key
geological mapping was determined to be the Devonian Xihanshui Group, mineralization
alterations, structures, and dykes. Using the 1 : 250 000 primitive data map in the digital
mapping portable system as the base map, through field survey of the actual routes, a digital
mapping (PRB) library was preliminarily established by marking point and line information
like geological points, geological boundaries and routes in the digital mapping system, and
entering the nature, lithology and attitude at each point.

Geological point (P): These include boundary points and control points. Simple attributes,

such as point number, point nature, microtopography, outcropping condition, weathering
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degree, location description, mapping unit and contact relationship, were provided in the
system during field survey. The coordinate information was automatically read out by the
system.

Geological route (R): Attributes to be provided in the system during field work include
the route No., geological point No., route No., direction angle, distance of the station,
cumulative distance, mapping unit, and rock name. The direction angle, distance of the station,
cumulative distance were automatically calculated by the system.

Geological boundary (B): Attributes to be provided in the system during field work
include the route No., geological point No., B No., R No., boundary type, left-side mapping
unit, right-side mapping unit, contact relationship, strike, dip direction, and dip angle.
Geological attitudes detected and specimens collected along the way may be entered into the
system right away. Their attribute data were also provided.

2.2.4 Indoor Data Reorganization

(1) The geological point (P), geological route (R), and geological boundary (B) data
collected during field work are imported into the computer and reorganized against the
applicable specifications.

(D Minimum requirements for reorganizing geological point (P) data. Route number,
weathering degree, and contact relationship should be provided in full detail according to their
real conditions. The mapping unit should be the code of the mapping unit. The rock name
should be the same as shown in the dialog box (including the color, texture, and structure). The
annotation information should be the thin section identification result. The name should be
provided after comprehensive consideration according to the real conditions.

(2 Minimum requirements for reorganizing geological route (R) data. The R data should
be reorganized indoors by “smooth curve—line parameter modification (linearity 1 color 1 line
width 0)—inter-line route calculation—(work quantity statistics). The R attribute database should
be refined. The azimuth and distance should be recalculated before geologically describing the
route.

(3 Minimum requirements for reorganizing geological boundary (B) data. Geological
boundaries should be beautified indoor according to the contact conditions, using broken lines,
extended lines or by replaying the old lines with new ones on the computer. Color, line type,
and line width parameters should be unified. Geological boundary description information
should be added by using “xxx on the left and xxx on the right” to describe the lithology on the
two sides of the boundary. It was defaulted that the lithology on the left was the lithology first
observed and that on the right was the lithology observed later. A description should be added
for the contact relationship of the two lithologies and the evidence thereof.

(4) Minimum requirements for reorganizing the attitude, sampling, and photographs of
geobodies in the route. Attribute information like attitude and sampling should be added. The
numbering of attitudes should begin with 1, 2, 3... for each individual geological point. Photos
should be imported- in the specified way. A description should then be provided for the photo

and the geological phenomenon reflected therein.
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(2) The primitive data maps—principally PRB data—actually collected during field work
were combined with the regional geological map of regional geological survey reorganized
when compiling the formation—structural draft map. The stratigraphic unit boundaries,
formation patterns, and the structural forms of various formations were corrected. The
boundaries of the newly formed geological boundaries were connected.
2.2.5 Compiling Corner Maps

(1) Formation columnar sections

The formation characteristics of the lithostratigraphic units in the master map were
described in full detail. The various formations and structures, and their relationship with
mineralization, were comprehensively analyzed. Columnar sections of sedimentary rock
formations and intrusive rock formations were compiled.

(2) Maps related to Changba Pb-Zn deposit

These include the plane map of the ore-forming factors of the Changba exhalative
sedimentary Pb-Zn deposit (Fig. 2) and a geological profile map of line 77, providing reference
for the ore prospecting prediction work of the area. After collecting all necessary previous
results, typical deposit corner maps were compiled based on field survey and comprehensive
research of typical deposits within the present project.

(1)Transverse cutting profile

The formations and structures in the Huangzhuguang Map-sheet trend EW at large. In
order to effectively reflect the overall characteristics of the formations and structures in the
Map-sheet and their relationship with lead-zinc and gold mineralization, two nearly NS
transverse cutting profiles were deployed. The AB transverse cutting profile runs throughout
the area to reflect the Silurian, Devonian, and Late Triassic granite. In order to highlight the
metallogenic information of the gold deposits, the CD transverse cutting profile only covers the

lower half of the Map-sheet to reflect the Yanjiche diorite pluton and the Devonian System on
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Fig. 2 Plane map of ore-forming features of the Changba Pb-Zn deposit

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



1 : 50 000 Mineral Geological Map Database of the Huangzhuguan Map-

sheet in the Xicheng Pb-Zn Orefield, Gansu GEOSCIENTEIC DATA & DISCOVERY(7)

its two sides. Regarding the presentation form, “standard profile line type + standard code” is
used to present the location. Corresponding patterns are used to present the lithology of
individual layers. Attitude features are also presented on the geological profile.

(4) Mineral deposit directory

Mineral deposits in the area were summarized with respect to their name, size, type, and
main ore-bearing formations before a mineral deposit directory (Table 2) was prepared to
facilitate understanding of the mineral distribution throughout the Huangzhuguan Map-sheet.

(5) Lithofacies paleogeographic sketch map of the Map-sheet

The metallogenesis of all exhalative sedimentary Pb-Zn deposits is limited to faulted
stagnant basins (Wu AB et al., 1992; Li JZ and Gao ZK, 1993; Fang WX et al., 2001). Hence
an examination on the Devonian sedimentary facies and microfacies can give a better insight
into the metallogenic spaces of Pb-Zn deposits (Fig. 3).

(6) Tectonic outline map of the Map-sheet

The purpose of studying lithofacies paleogeography is to find out the original spatial
location of ore formation. The purpose of studying post-metallogenic structure is to give a
better description of the ore-hosting location of the deposit. All exhalative sedimentary Pb-Zn
deposits in the work area, especially those in Bijiashan—Dengjiashan in the south, have been
reformed by postmagmatic hydrothermal fluids. The originally hydrothermally deposited
orebodies migrated during the reformation and are hosted in the prostrated spaces of fold—fault
structural systems. Hence post-metallogenic structures play an obviously controlling role in the
final positioning of Pb-Zn deposits.

(7) Others

Various legends were prepared by sorting out the dyke, structure, and mineralization

alteration legends.

3 Data Sample Description

3.1 Naming Method of Data

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

3.2 Layer Content

The master map includes sedimentary rock formations, intrusive rock formations, special
lithologic formations, various dykes, Quaternary, fault structures, fold axial traces, geological
boundaries, attitudes, mineral deposits, mineralization alterations, and various codes.

Corner maps include the index chart, columnar section, legend, transverse cutting profile,
plane map of ore-forming features of the Changba Pb-Zn deposit, profile map of the main
orebody exploration lines of the Changba Pb-Zn deposit, tectonic framework map of the Map-
sheet, lithofacies paleogeographic sketch map, mineral deposit directory, metallogenic zone

location map, and duty table.

3.3 Data Type

Entity type name: point, line, and area.
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Fig. 3 Early Devonian paleogeographic sketch map of the Huangzhuguan Map-sheet

1—location of the Xicheng orefield; 2—transgression direction; 3—source direction; 4—submarine uplift; S—facies
zone boundary; 6—facies boundary; 7—oblique bedding; 8—vein, lenticular bedding; 9—deformed bedding; 10—fine
cross bedding; 11—horizontal bedding; 12—erosion structure; 13—algal debris; 14—ore deposit/spot; 15—paleoland;
16—pyrite; 17—barite or celestite; 18—sphalerite vein; 19—stromatoporoid; 20—coral; 21—brachiopods;
22—gastropods; 23—crinoid stem; 24—carbon, carbon chip

Point entity: symbol and mark, geological pattern, mineral deposit, mineralization
alteration, and attitude of individual geobodies.

Line entity: fault structure, geological boundary, lithologic boundary, and formation
pattern.

Area entity: sedimentary rock, metamorphic rock, intrusive rock, and Quaternary.

3.4 Data Attribute

The 1 :50 000 mineral geological map database of the Huangzhuguan Map-sheet
(I47E013015) contains geological entity feature information, geographic feature information,
and geological map finishing feature information. For the attributes of geographic feature
information, the attribute structure of the National Bureau of Surveying, Mapping and
Geologic Information for data collection applies. For the attribute of geological entity features
information, database attributes were established for the three major rocks (sedimentary rock,
intrusive rock, and metamorphic rock), fault structure, attitude feature, and mineral deposit,
respectively, according to the database-building requirements for specific geological mapping

of 1 : 50 000 mineral geological survey.
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Data attributes of sedimentary rock formations include chronostratigraphic unit,
lithostratigraphic unit, formation name, formation code, lithologic combination, stratigraphic
age, formation thickness, formation ore-bearing property, rock texture, sedimentary structure,
rock color, sedimentation type, sedimentary facies type, and synsedimentary structure.

Data attributes of intrusive rock formations mainly include formation name, formation
code, lithologic combination, formation ore-bearing property, rock texture, rock structure,
intrusive period, orebody attitude, plane shape, profile shape, orebody emplacement structure
characteristics, contact zone characteristics, genetic type, and isotopic age.

Data attributes of fault structures mainly include fault name, fault type, fault extended
length, fault extended depth, fault width, fault strike, fault plane dip direction, fault plane dip
angle, fault distance, fault plane shape, structural rock characteristics, way of movement, active
period, and mechanical property.

Data attributes of attitudes include attitude type, dip direction, and dip angle.

Data attributes of mineral deposits mainly include the mineral deposit number, mineral
deposit name, mineral deposit type, transportation location, geographic longitude, geographic
latitude, mineral type, deposit genetic type, size, syngenetic (associated) mineral, and identified

resource amount.

4 Data Quality Control and Evaluation

Mapping was implemented through both map filling and map editing in accordance with
the Technical Requirements of Solid Mineral Geological Survey (1 : 50 000) (DD 2019-02).
For the key areas, mainly real measurements were used. For general work areas, map editing
was performed based on the primitive data of the 1 : 50 000 Regional Geological Survey
Report of the Huangzhuguan Map-sheet (I-48-80-A). Geological points were collected in a
way to substantially control metallogenesis-related geobodies, mineralization alteration zones,
and important geological boundaries. Data used to compile the 1 : 50 000 mineral geological
map of the Huangzhuguan Map-sheet cover a total route length of 540 km, which includes
240 km for previous route data collected, 30 km for ore spot visits and checks, 300 km for
measured routes (45 routes), 1000 geological points, 616 geological boundaries, 127 basic
analysis samples, 141 optical thin section identification samples, 12 whole-rock analytical
samples, three sphalerite Rb—Sr age samples, 1200 photos, and 13 sketches. The overall map
filling/editing accuracy meets the specified requirement for 1 : 50 000 geological specific
mapping.

During database building, a strict quality inspection system was followed. All primitive
data were subject to a three-level inspection procedure: self and mutual check, project team
inspection, institute inspection. Daily quality check was arranged by the group leader so that
100% of the primitive records, primitive data maps, and the attributes of the entered materials
had received self and mutual check. The project team inspection was arranged by the project
chief and involved indoor check at the ratio of 60%. The institute inspection was arranged by

the First Geological and Mineral Exploration Institute of Gansu Provincial Geology and
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Mineral Bureau with the assistance of the project team and implemented at the ratio of 32%.

All these checks and the subsequent modifications were recorded in the quality check
cards. The institute examined 100% of all kinds of comprehensive maps and made sure that
any problem discovered was resolved by the responsible person.

On March 18-22, 2019, in Beijing, Development and Research of China Geological
Survey organized an inspection and acceptance of the database (including the map editing part,
spatial data, attribute data, and metadata) of the Huangzhuguan Map-sheet yielded under the
Ore Prospecting Prediction of the Changba Ore Concentration Area, Gansu Province
undertaken by the First Geological Mineral Exploration Institute of Gansu Provincial Geology

and Mineral Bureau, and rated it Excellent.

5 Data Value

The 1 : 50 000 mineral geological map of the Huangzhuguan Map-sheet (I147E013015),
Gansu, as a demonstrative Map-sheet of the CGS’s new round of the mineral geological survey
campaign, was compiled with an innovative manner to present the mineral geological specific
mapping results. Based on formation units, the formation type of the Devonian Xihanshui
Group was redivided, three formation units of the Devonian Pb-Zn metallogenic period were
established, namely, Pb-Zn-bearing carbonate rock formation (Dlala), Pb-Zn-rich carbonate
rock formation (Dlalc), and Pb-Zn-poor phyllite with limestone formation (Dlaz) (Table 3),
and five different types of intrusive rock formations related to Pb-Zn reformation after
metallogenesis, were also established (Table 4). The Pb-Zn ore-forming geobodies were
determined to be an ‘“ore-bearing formation +syngenetic fault” combination, and the
submetallogenic structural plane was the nearly EW interlaminar fault, with the main
metallogenic structural plane determined to be the lithologic interface between sericite phyllite

and biolithic limestone. The metallogenic fault—fold structural system was also reestablished.

6 Conclusions

The 1 : 50 000 mineral geological map of the Huangzhuguan Map-sheet (I47E013015)
and its database were compiled in a comprehensive, systematic manner in this work.
Information of mineral deposits, minerals and mineralization is emphatically presented, such as
specific lithologic layers, fold structures, syngenetic fault structures, metallogenic structural
planes. Important attribute data are established for important formations/structures, faults,
geological boundaries, magmatic rocks, and mineral deposits. Their mutual spatio-temporal
relationships are also established.

(2) The mineral geological map database of the Huangzhuguan Map-sheet provides
systematic data support for future mineral exploration, resource development and utilization,
and basic mineral geological research efforts in the area. It serves as a sci-tech innovation
pacemaker and upgrades the ability of mineral geological survey work to serve resource

security, economic-social development, and ecological civilization.

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



: 50 000 Mineral Geological Map Database of the Huangzhuguan Map-

sheet in the Xicheng Pb-Zn Orefield, Gansu

1

SCIENTIFIC DATA & DISCOVERY(7)

suojspues Jedsplay

-ejow ‘duolspues zyrenb redsploy wiojnens uryg, L'0S¢E UOTJBULIOY SuO)spues Hta Tomo]
anpAyd yram arers oniAyd
Jo s1515u09 11ed 1oddn oy <sasud| AIYIITOIq ALIDTW UOBULIO} UONBULIO ]
ury s Ayd a311o[yo Jo sisisuod jred 10mof oy Sy aqAyd ym are[s NQND 1ddn  no3erfSueny
SpuEBq QUOISAWI[ JI2I “QUOISAWI] JUSWSel)
JO9I [BOO] I “QJLIDIWU JNSB[O0Iq ‘QUOISOWI] Papueq UOTJEULIOJ QUOISOWI] uoneuIo
SNOJJB[[ISIE “OJLIOTW PIPUEQ ‘QUOISIUWI] ONISB[O0Ig 9Ly JO0I y)Im )uIoTIIorg M ueysSurjguoy JIPPIN
oe[s KIS UOTJEULIOJ QUOISOWI] Y)IM
SNOAIBI[BD “9)B[S Q1B[S 931011 ‘“ON[Ayd ‘anyjAyd ayoneg 6°L9C I9Ae[I9)UT dYR[S-AN[[AY] NNwmQ JOMOT
UOTJEULIO]
Q)I[TEW ‘QUO)SIUWI] “S[BISAIO UIY} M SUOISPUES QUO}SOWI] Y}IM JOAB[IUI uoneuLIO dnoin
SNOAIBI[BO ‘QUOISY[IS ‘Duojspues auly zyenb redspiog €TT QUO0ISPUBS-OUOISI[IS NNan 10ddn no33ue[Suenyg  mysueyry 1oddn  ueluoAdQ
SOSUQ[ 9JeIOWO[FU0D
SNOATRORD ‘QUOISIWII] PIJRIVIAIQ “QUO)SIUII]
UIY} 1M 9JB[S SNOIBIBI ‘QUOISIIS SNOIIBUOGIED UONBULIOY 30501
‘QUOISpUES SNOAIBO[ED ‘DUoISpues (zjrenb) o1y PC1 21BUOqIed YIIM 3301 S1ISe[T) 33 1m0
SpaqIul
91ApnuIofes Yam AJ[BUOISEOI0 ‘9JB[S SNOAIBI[BD ‘QUOISHIS
SNOJOBUOGIED “QUOJSPUES SUILJ SNOAIBO[BD ULIOJI}BI}S UOHBULIOJ SUOISPUES uoneuLo
UIY) 1A SUOJSOUI WLIOJ1ENS ury) Ke1d yiep o) Keio) 68L UM 001 dJeUOqIR)) NMM_ L 10ddn  ueysre33uenn JISSBILL],
weas [e0d JIp
IIM QUOISPNI SNOIJBUOGIED ‘DJBIIWO[FTUOI “OUOISPUES UOTJBULIO} UONBULIO ]
pax ysidind yirm ouoisy[Is ‘ouospnuu paIojodnIed 7071 001 d1SE[O [BIUSUNUOD) sy ueysIf SN0J9B}AI)
ouoysAe[o
‘QUOISI[IS AQKRB[D QUOISILIT ‘0JeIoWO[TUOD JAISSBUW PAY G69  UOIeULIO} dJeIdWwo[3uo)) DIN dnoin nsuen Juag0aN.
UOTJBRUIqUIO)) YO0y W/SSOUIIY ], odA ], uonyeurso g apoD IOQqUIRIA[ UONBULIO ] dnoin  soudg wWYSAS

JU[) UOIRULIO, JO SONSLIOJOBIBYD)

nun) orydeiSnensoqry

SUOI)BULIOJ 0.1 ATBJUIWIPIS JO ISI'T € dqeL

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(2) | 209



sheet in the Xicheng Pb-Zn Orefield, Gansu

: 50 000 Mineral Geological Map Database of the Huangzhuguan Map-

1

GEOLOGY IN CHINA

QUO0JSAWI] UOJIIYS ‘QUOISIU]

UoeULIO Y001

JuoWISeI) JOOI QUOISAWI] JOAI YIM IN[AYd 910110g 09¢  91euoqJed 3uLedq-uz-qd EQ_Q
sisoydiowrelowr
[BWLISY) JO J[NSaI & S
Is1yos zyrenb 9in301q 9siyos  A[Ayd zyenb ‘ouojspues
zyrenb 03 so3ueyo AJofoyy1| zyrenb 1edsplej aArssew
91 “‘eqSuey) PUNOIE PUB U] 0} WLIOJIIeNS JOIY)-WNIPIIN 161 UOT)BULIOJ JUOISPURS ﬁcd
‘sisoydiowe)our [euroy)
Jo ymsar e se red 1oddn
o} UT 9[QIBW YJIM 9)1ZiTenb  QUO)SOWI] SNOAIBUOGIED
pue 91ed 10MO[ oY) UT ISIYOS  WIOJIILIS NOIY)-WNIPIU
zyrenb 9319180 SIYDS BOIW ‘QUO)ISAWI| PAZI[qIew
-0M) IS1ys zyrenb eorw ‘auo)sawl] papueq
-0M) 0} saueyd AS0[0y)I[ ULy} ‘OUO0ISaWI] paures3-ouly UOI}BWIO) 10Ae[
o “eq3uey) puUNOIE pue Uy papueq ULIOIENS ULy, 7806 001 1eu0qIed YoL-uz-qd :EQ eqSuey)  IOMOT]
QUuOISWI] AUI[[eISAID
papueq ULIOJNEIS YOIy}
-WNIPAW “Q)LIOTW ULIOJT)BI)S
Ury) ‘Ouo)SowI] UI[BISAI0
M JJLIOTYO OJIOLISS
Jo sis1su09 jred soddn o
QILIOTW papue(q ‘QUOISAWI|
‘sisoydiowre)ow JUITBISAIO ULIOJNIBNS
[EWISY) JO J[NSAI B S[OTYI-WUNIPAW JO S)SISUOD
Se SOsuQ[ 9[qiew ‘ouojsowt] 31ed o[ppru oY) (IOAR[IONUT
pazijqiew YIm JsIyos ANAYd 9110119S-0)LI01W
z)1enb o3 soSueyo ASo[oyI]  WIOJRI)S NOIYI-WNIPIW UOIJBULIOJ QUOISAWI| RN | UONBULIO
o ‘eqSuey) punoIe pue uf Jo sIsIsuod 1ed 1omojf Y, vy ym anqiAyd sood-uz-qd Nc_Q no3oerr  1oddn eyoelfuy 19MOT
UOTJBUIqUIO)) Y00y WI/SSOUNOIY ], adA 1, uoneurog apoD IOqUIDIA UOTJBULIO ] dnoip  soueg wAISAg

MU UOHBULIO,] JO SONSLI)ORIEY))

ju() Jryderdnensoyiry

€ 9]qe} panunuo)

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



1 : 50 000 Mineral Geological Map Database of the Huangzhuguan Map-

sheet in the Xicheng Pb-Zn Orefield, Gansu GEOSCIENTEIC DATA & DISCOVERY(7)

Table 4 List of intrusive rock formations

Time Characteristics of Formation Unit
Era Period Epoch  Rock Body Name Code Formation Type Lithology Age/Ma
Mesozoic Triassic Late Changba rock nyT Biotite Grayish white ~ 184-196
Triassic body monzonitic medium to (K-Ar)
granite formation coarse-grained
biotite
monzonitic
granite
Yushuba rock noT Diorite formation Fine-grained 217+4
body quartz (Zircon
monzonite, U-Pb)

medium-fine-
grained quartz
monzonite diorite

Huangzhuguan—YandoT ~ Gabbro Hypersthene 184-222
ngchuanzi rock formation gabbro (K-Ar)
body
Yanjiahe rock youT Granite diorite ~ Grayish white
body porphyrite granite diorite
formation porphyrite
Waquanshan rock yoT Pyroxene diorite Dark green 195.5
body formation pyroxene diorite (K—Ar)
Late Devonian Shuangliuzhou 2Pz, Ultramafic rock Dark green
Paleozoic rock body formation ultramafic rock

Acknowledgments: The 1 : 50 000 mineral geological map of the Huangzhuguan Map-
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authors thank all mineral geological experts for their kind instructions and valuable opinions
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team members for their hard work and great contribution.
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