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Abstract: The 1 :50 000 mineral and geological map of Zangjiazhuang Map-sheet
(JS1E016004), Shandong Province was prepared according to applicable industry standards
such as Technical Requirement of 1 : 50 000 Solid Mineral Geological Survey (DD 2019-02)
and Spatial Database for Digital Geological Map (DD 2006-06), during which the results of
relevant 1 : 50 000- and 1 : 200 000-scale regional geological surveys were fully adopted. In
addition, a digital mapping system was applied to acquire data in the field, and indoor map
preparation was conducted in combination with field survey of key survey sites. The data in the
1 : 50 000 mineral and geological map database of Zangjiazhuang Map-sheet, Shandong
Province (also referred to as the Database) was individually stored according to four types of
classes, namely feature classes, complex classes, object classes and independent feature
classes. In this paper, a new polymetallic metallogenic belt located in Qixia, Yantai City was
proposed, i.e., the Gaojia—Xiangkuang—Xingjiashan polymetallic metallogenic belt. This
metallogenic belt, with Mesozoic acid intrusions as metallogenic intrusions, is under the
control of the intersection of the EW- and NNE-trending faults. LA-ICP-MS zircon U-Pb
dating of the metallogenic intrusions in typical Xiangkuang polymetallic deposits indicates that
the metallogenic age of the metallogenic intrusions is 127.91+0.58 Ma, providing new credible
data for research into the metallogenic ages and rules of the polymetallic deposits in
Zangjiazhuang Map-sheet. The Database covers the data of five ages and 25 mineral deposits,
including two copper ore occurrences and one gold mineralized point that were newly
discovered. Meanwhile, two prospecting target areas were determined and six predicted
minimum prospecting target areas were delineated. Furthermore, the resources of Au, Ag, Pb
and Zn in the new polymetallic metallogenic belt were predicted to be 10 962 kg, 499.638 t,
141 437 t and 230 011 t, respectively. The Database could provide basic data for the geological

prospecting in Zangjiazhuang Map-sheet, as well as data sources for information- and network-
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deposit; mineral resource exploration engineering; Zangjiazhuang Map-sheet; Shandong
Province
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1 Introduction

Jiaodong area is located on the southeastern margin of North China Craton. It is one of the
most important gold ore concentration areas in China (Wang CH et al., 2012; Yu XF et al.,
2012; Yang LQ et al., 2014), accompanied by nonferrous mineral deposits such as Mo, W, Cu,
Pb, and Zn deposits (Song MC et al., 2015; Li J et al., 2013). To figure out the polymetallic
(Au, Cu, and Ag) deposits in Qixia—Penglai area, Jiaodong, the China Geological Survey
implemented a secondary project entitled Geological and Mineral Survey of Qixia—Muping
Area, Jiaodong Metallogenic Province to get a clear picture of regional metallogenic
background, conditions, and potential.

The Database is a part of the project named / : 50 000-scale Mineral and Geological
Survey of Daxindian Map-sheet (J51E015004), Gangyu Map-sheet (J51E015005),
Zangjiazhuang Map-sheet (J51E016004), and Gaotong Map-sheet (J51E016005), Shandong
Province, which is one of the sub-projects of the aforementioned secondary project.
Zangjiazhuang Map-sheet is located in Qixia City, Jiaodong area, lies in the Jiaobei uplift on
the southeastern margin of North China Plate (Zhang ZQ et al., 2014; Fig. 1), and is located in
Qixia—Penglai—Fushan metallogenic belt, northwest Jiaodong metallogenic sub-belt, North
China metallogenic province (Ding ZJ et al., 2015a; Fig. 2). In this map-sheet area, the gold
deposits were developed and other important polymetallic deposits also occurred, with 25
mineral deposits (Table 1) recently discovered including Xilin (medium-scale) gold deposit
and Xiangkuang lead—zinc deposit, of which the latter is the largest lead—zinc deposit in
Shandong Province (Wang KF, 2008). Both ground and deep parts in the map-sheet area boast
the potential for further prospecting and exploration.

Previous geological surveys of Zangjiazhuang Map-sheet are described as follows. Early
in the 1990s, a 1 : 50 000-scale regional geological survey“ and a geochemical reconnaissance
survey@ had been completed for this map-sheet. In the 21st century, geological exploration
organizations, such as the No.3 Exploration Institute of Geology and Mineral Resources of
Shandong Province and Geological Exploration Institute of Shandong Zhengyuan Co. Ltd.,
completed a series of reconnaissance surveys and exploration of the mineral resources for this
map-sheetoe. Meanwhile, many scholars conducted scientific research on gold deposits and
typical polymetallic deposits (Hu PS, 1987; Zhang Q, 1990; Wang KF et al., 2008; Sun FY
et al., 2011; Xue YS et al., 2014; Ding ZJ et al., 2015a, 2015b; Song MC et al., 2015; Lu W]
et al., 2016) and the Precambrian geological bodies (Wang S, 1984; Xue ZZ, 1999; Zhou XW
et al., 2004; Zhao GC et al., 2005; Li XH et al.;2007; Zhou JB-et al.;; 2008; Tam PY et al.,
2011; Liang FH et al., 2011; Li SZ et al., 2012) in this map-sheet. All these lay a foundation

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2020, Vol.47 Supp.(2) | 123



1 : 50 000 Mineral and Geological Map Database of Zangjiazhuang Map-

GEOLOGY IN CHINA .
sheet, Shandong Province
\
i 40 80 km A
\' ‘:x. LA
) S -
I - B Binghen AV > Hoina ay /_I/HM\‘—. Yantai
g a ;j r-- '?l;_\ Weihai
- 1 O
—~ r i : - _-—u s
Ma = + L
| v X ((:
=gl
Wa T
o
L
7
Y
. Sellow Sea
s 4
2 Lf]('_)_’i_;‘lgdao

Morth China Plale w0 v o
torth Chang depression L dizaoan nplift e
Tivang depressior [a Marth Jiangauuplitt v
Lirying dvpresaon’b
Weast Shandeng npl ift T
Cente ghandang nplif n
Londang porentizl

o
Fishu Lol zone Te
Dan—Tliacuplitz T

Tiachei uplift Ma

st Folzi Gain. Tl
Su—ILu oropenic belt
Tl iy

sin TV

Tiaoman
Tzt Tiznlai

Fig. 1 Tectonic location map of Zangjiazhuang area, Shandong Province
(modified from Zhang ZQ et al., 2014)

1
1407 L 1227 F

AT N

—

Juclal Busin : a. ".:? .
_ . )5
1207 B

ley®

|:|Il l:l- '5 l_‘_;|4 l:l‘: Elﬁ ’l‘l:l ZU :-'_.J EIC @L;

somd Large, medium, smell ores and ores cccurrenses R BE®® D PhAh-YnPh-Ar-CadWokd ndUndAndAp deposits

1—Cen
5—Tr

Fig.2 Metallogenic belt location of Zangjiazhuang area, Shandong Province
(modified from Ding ZJ et al., 2015a)
ozoic sediments; 2—Cenozoic basalt; 3—Cretaceous volcanogenic sedimentary rock; 4—Precambrian basement;
iassic granite; 6—Jurassic granite; 7—Cretaceous granite; 8 —main fault; 9—Inferred boundary of metamorphic
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for the preparation of mineral and geological maps of the Zangjiazhuang Map-sheet. As one of

the fi
Geolo
the Z

rst batch of 1:50 000 mineral and geological maps implemented by the China
gical Survey in Shandong Province, the 1 : 50 000 mineral and geological survey map of

angjiazhuang Map-sheet was prepared by taking the continually updated Technical

Requirement of 1 : 50 000 Solid Mineral Geological Survey (DD 2019-02) as basic guidelines
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for mineral and geological survey, and the Huaniushan Map-sheet (Wang CN et al., 2019)
issued by the China Geological Survey as references. As a result, the results of geology and the
results of exploration and scientific research for the Zangjiazhuang Map-sheet are
comprehensively presented in the map, thus providing basic geological maps for mineral
resource research, potential assessment, and mineral prospecting and exploration in the map-
sheet area and also setting an example for subsequent mineral and geological surveys. The
Database (Zhu XQ et al., 2020) was accordingly built, and its brief metadata table is shown in
Table 2.

2 Data Acquisition and Processing
The digital geological survey system (DGSS) was applied to digitalize the 1 : 50 000
geographical base map, with Gauss-Kruger projection as the projection system, Xi’an 1980 as

the coordinates system, and National Height Datum 1985 as the height datum. The geological

Table 2 Metadata Table of Database (Dataset)

Items Description

Database (dataset) name 1 : 50 000 Mineral and Geological Map Database of Zangjiazhuang
Map-sheet, Shandong Province

Database (dataset) authors Zhu Xueqiang, Shandong Institute of Geological Survey
Dai Guangkai, Shandong Institute of Geological Survey
Guo Jing, Shandong Institute of Geological Survey
Liu Li, Shandong Institute of Geological Survey

Data acquisition time From 2016 to 2018

Geographical area 120°45'-121°00'E, 37°20'-37°30'N

Data format MapGIS

Data size 36.5 MB

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

Fund project Mineral and geological survey project entitled I : 50 000-scale Mineral

and Geological Survey of Daxindian Map-sheet, Gangyu Map-sheet,
Zangjiazhuang Map-sheet and Gaotuan Map-sheet, Shandong Province
(No.: DD20160044-1) initiated by the China Geological Survey

Language Chinese

Database (dataset) composition The Database consists of 1 : 50 000 geological map library and map
decorations. The geological map library includes feature classes, object
classes, complex classes and independent feature classes. The feature
classes include geological polygon entities, geological boundaries,
mineral deposits, attitude, samples, photos, isotopic ages, craters,
shorelines of rivers, lakes, seas, and reservoirs. Complex classes
include tectonic deformation zone, alteration zones, metamorphic facies
zones, volcanic facies zones, standard map frames. Object classes
include sedimentary (volcanic) rocks, chronologic unit of intrusions,
faults, petrostratigraphic units of metamorphic rocks, special geological
bodies, dike (sections), planar waters and swamps, basic information of
the map-sheet. Independent feature classes include the corner maps
such as legends, diagrams, transverse cutting profiles, an index map,
profiles of typical deposits, the name list/mineral types/scale of mineral
deposits, location map of metallogenic belt the map-sheet is located,
and duty table
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scope of the Map-sheet is 120°45-121°00'E and 37°20'-37°30'N. The data formats include.tm
(for geological observation points),.Im (for geological lines), and.pm (for geological polygons).

The system databases of Slib were used in the whole Database (Chen AS et al., 2008).

2.1 Preparation of suite-tectonic Draft Map

The suite-tectonic draft map was compiled using the following steps. First, digitalize the
data collected from the 1 : 50 000-scale regional geological surveys of the Zangjiazhuang
Map-sheet. Secondly, based on a comprehensive analysis of existing data, complement
lithologic (association) boundaries and present lithologic patterns according to different types
of suites (sedimentary rocks, volcanics, intrusions and metamorphic rocks) in the draft data
map formed by previous regional surveys. In this way, the suite-tectonic draft map was

prepared.

2.2 Mineral and geology-specific mapping and collation

Based on the comprehensive analysis of existing 1 : 50 OOO“ and 1 : 200 000-scale
geologicale, geophysicale, geochemicale and remote sensinge data, preparation of the suite-
tectonic draft map, and the dissection of typical Xiangkuang porphyry-skarn polymetallic Cu-
Pb-Zn deposit, it was determined that (i) the metallogenic surrounding rocks mainly include
Cretaceous hypabyssal acid porphyry and the Neoproterozoic carbonate rock and calcareous
slate in Xiangkuang and Nanzhuang formations, Penglai Group; (ii) the orebodies are mainly
controlled by the junction of EW-trending structures and NNE-trending structures; (iii) main
alteration types include skarnization, pyritization, chalcopyritization and propylitization. The
southern and northern margins of Zangjiazhuang basin were classified as key survey sites
according to metallogenic favorability degree, and the mapping focus was determined to be (i)
Neoproterozoic carbonate rock formation of Xiangkuang Formation, Penglai Group and
Cretaceous hypabyssal acid porphyry that are related to polymetallic deposits on the southern
margin of Zangjiazhuang basin; (ii) Cretaceous Guojialing granites that are related to gold
deposits on the northern margin of Zangjiazhuang basin. The mapping of the minor survey
sites were mainly prepared according to the 1 : 50 000-scale Regional Geological Survey
Report of Daxindian and Zangjiazhuang Map-sheets.

During the field route geological survey, the data were acquired using the field digital
mapping system AoRGMap based on Android OS. Then with the 1 : 25 000 suite-tectonic
draft map as base map, the freehand field map databases were established by acquiring data for
geological points (P), geological routes (R), and geological boundaries (B) as well as relevant
information such as lithology, structures, mineralization, samples, and attitude. After that, the
PRB databases of the Zangjiazhuang Map-sheet were established by inputting field route data
into the database, projecting field section (profile) data, creating sample databases, and
projecting exploration engineering (such as trenching and borehole drilling). All features in the
databases were collated and labeled in accordance with relevant specifications. The field route
geological survey involves nine surveyed profiles, 33 surveyed routes (158 km long), routes of

373 km for data acquisition, records of three trenches, 323 geological points, 45 samples for
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thin section identification, 65 samples for basic analysis, five samples for isotopic dating
(including two surveyed, Table 3), 138 attitudes, and 417 photos. The overall accuracy meets
the specific requirements of 1 : 50 000-scale mineral and geological mapping.

Afterwards, the draft data maps were prepared in the following steps. First, update the
draft data map databases with the PRB databases. Then, edit the geological polygon file
(GEOPOLY.PM), geological line file (GEOLINE.LM) and geological point file
(GEOLABEL.TM), and extract appropriate attributes from the PRB databases. In this way, the

draft data maps of the map-sheet were prepared.

2.3 Preparation of Result Maps

The previous draft data maps used as the base map of the suie-tectonic draft map were
updated based on the contents of the draft data maps surveyed in this project. The geological
boundaries, formation types and their patterns, and characteristics of mineralized alteration
were corrected. In this way, the suite-tectonic map of the Zangjiazhuang Map-sheet was
formed. Meanwhile, the corner maps were prepared or improved, including formation
histograms, transverse cutting profiles, location map of metallogenic belt the map-sheet is
located, and legends.

The mineral and geological map was prepared based on the suite-tectonic map according
to the Technical Requirement of 1 : 50 000 Solid Mineral Geological Survey (DD 2019-02).
The contents of map layers mainly include geographical base maps (HYDNT.WP,
HYDNT.WL, A HYDNT.WT), geological polygons (_  GEOPOLYGON.WP), geological
boundaries ( GEOLINE.WL), geological codes (A GEOPOLYGON.WT), lithologic patterns
(A_GEOPOLYGON.WL), attitudes ( ATTITUDE.WT), ore occurrences ( MINERAL
PNT.WT), and mineralized alteration (A_ ALTERATION POLYGON.WT). The contents of
corner maps include an index map, histograms, legends, transverse cutting profiles, typical
deposit profiles, the name list/mineral types/scale of mineral deposits, location map of the
metallogenic belt the map-sheet is located, and duty table.

The mineral and geological map was prepared based on in-depth research into the
formations of sedimentary rocks, volcanics, metamorphic rocks, and intrusions, the structures,
and the minerals in the Zangjiazhuang Map-sheet, as well as the results of the 1 : 50 000-scale

mineral and geology-specific mapping in this project. After comprehensive analyses and

Table 3 List of isotopic dating samples and related information

Code Lithology Datig method Age/Ma Data source
1 Andesite Biotite K—-Ar dating 123 Collected from the reference“
2 Gneissic biotite Zircon U-Pb dating 2447 Collected from the referencea
monzonitic granite
Plagioclase amphibolite Sm—Nd dating 2938 Collected from the referencea
4 Granodioritic porphyry ~ Zircon LA-ICP-MS  127.91+£0.58  The laboratory of Tianjin
U-Pb dating Center, China Geological Survey
5 Rhyolitic porphyry Zircon LA-ICP-MS 114.144£0.78  The laboratory of Tianjin
U-Pb dating Center, China Geological Survey
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investigation of how the formations and structures are related to the deposits, eight sedimentary
(volcanic) rock formations, 21 intrusion formations, and eight metamorphic rock formations
were identified. Among them, the granodiorite-porphyry formation of the early Cretaceous and
the Neoproterozoic metamorphic carbonate rock formation of Xiangkuang Formation, Penglai
Group are polymetallic ore-bearing formations, and the porphyritic medium-grain hornblende-
bearing monzonitic granite intrusion formation is the gold-bearing rock formation, all of which

are the main focus of this study.

3 Data Description of Result Database

With the Spatial Database for Digital Geological Map (DD 2006-06) as the basic
requirements of the establishment of mineral and geological map databases, the data in the
Database were individually stored according to four types of classes, namely feature classes,
object classes, complex classes, and independent feature classes.

The feature classes include geological polygon entities ( GEOPOLYGON.PM),
geological boundaries (_ GEOLINE.LM), mineral deposits ( MINERAL PNT.TM), attitudes
(_ATTITUDE.TM), samples ( SAMPLE.TM), photos ( PHOTOGRAPH.TM), isotopic ages
(_ISOTOPE.TM), craters ( CRATER.TM), shorelines of rivers, lakes, seas, and reservoirs
(_ LINE GEOGRAPHY.LM).

The complex classes include tectonic deformation zones ( TECTZONE.PM), alteration
zones (_ALTERATION POLYGON.PM), metamorphic facies zones ( METAMOR
FACIES.PM), volcanic facies zones ( VOLCA FACIES.PM), and standard map frames
( MAP_FRAME.LM).

The object classes include sedimentary (volcanic) stratigraphic units (STRATA),
petrostratigraphic units of intrusions (INTRU LITHO CHEONO), faults (FAULT),
stratigraphic (lithostratigraphic) units of metamorphic rocks (METAMORPHIC), special
geological bodies (SPECAIL_GEOBODY), dikes (area) ( DIKE OBJECT), planar waters and
swamps (_ WATER REGION), and basic information of the map-sheet ( SHEET
MAPINFO).

The independent feature classes mainly include legends, histograms, transverse cutting
profiles, index map, analytical graph of typical deposits, name list/mineral species/scale of
mineral deposits, location map of the metallogenic belt the map-sheet is located, and duty
table.

Among these classes, the feature classes, complex classes, and the object classes
correspond to the data table with following attribute structure in BASE FCLS.mdb,
DSGMAP.mdb and SYNTH_FCLS.mdb, respectively. The specific information about these
classes is shown in Table 4.

Databases were individually established for geochemical, geophysical, and remote-
sensing data generated during the survey. Based on these databases, a comprehensive result
database was finally formed, which includes anomaly verification result tables, ore occurrence

inspection result tables, prospecting target areas, and predicted mineral prospect areas.
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Table 4 Data Tables of the Feature Classes, Complex Classes, and Object Classes of
Zangjiazhuang Map-sheet (J51E016004)

Dataset Entity name File name File number Data type

Feature Geological polygon entity = GEOPOLYGON.PM 904 Area

classes  Geological (boundary) line ~ GEOLINE.LM 2550 Line
Mineral deposit _MINERAL_PNT.TM 25 Point
Attitude _ATTITUDE.TM 138 Point
Isotopic dating _ISOTOPE.TM 5 Point
Crater _CRATER.TM 1 Point
Shoreline of river, lake, sea, LINE GEOGRAPHY.LM 231 Line
Or reservoir

Complex Tectonic deformation zone = TECOZONE.PM 6 Area

classes  Ajteration zone (section) _ALTERATION POLYGON.PM 66 Area
Metamorphic facies zone _METAMOR FACIES.PM 230 Area
Volcanic facies zone _VOLCA_FACIES.PM 20 Area
Standard map frame (inner ~_MAP_FRAME 4 Line
map frame)

Object Petrostratigraphic unit of _STRATA 8 ACCESS

classes sedimentary (volcanic) rocks
Chronologic unit of intrusions_INTRU_LITHO_CHRONO 21 ACCESS
Fault _FAULT 10 ACCESS
Petrostratigraphic unit of _METAMORPHIC 8 ACCESS
metamorphic rocks
Special geological body _SPECIAL_GEOBODY 6 ACCESS
Dike (section) _DIKE OBJECT 17 ACCESS
Planar waters and swamp _WATER_REGION 4 ACCESS
Basic information of the Map- SHEET MAPINFO 1 ACCESS
sheet

4 Data Quality

The mineral and geological mapping in this paper was conducted according to the
Technical Requirement of 1 : 50 000 Solid Mineral Geological Survey (DD 2019-02), during
which the key survey sites were mainly mapped based on field survey, while the maps of minor
general survey sites were prepared according to previous regional geological reports.

The digital mapping system DGSS was used throughout the project. The field data
acquisition instruments equipped with Android OS-based DGSS was used for the first time
during the field survey, improving work efficiency and accuracy. The spatial database of the
mineral and geological map inherited and integrated previous databases of original data. It was
established by strictly following the database establishment processes of the digital mapping
system, and uniform system databases of DGSS were adopted, thus effectively achieving
uniform description, storage, and organization of various data.

Edge match was conducted for all draft data maps and original maps for compilation, and
then the maps were clipped according to the inner map frame. After that, automatic cutting and

line-line topological checks were repeatedly carried out until there was no error. Then
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topological area creation was performed by extracting arcs from geological lines and
conducting topologic reconstruction. The search radius of the system nodes/clipping was 10°.
Through these procedures, the map precision met the quality requirements of the database.

The contact relationships between strata on the map face were determined in accordance
with applicable standards. The underlying/overlying relationships between different geological
bodies and between faults and geological boundaries were arrayed as per actual conditions.
Different map layers were correctly integrated into a uniform space.

The files of the geological map spatial database feature complete file types, with
filenames and attribute structures meeting the requirements of applicable specifications. The
data items in all datasets of the database (feature classes, complex classes, independent feature
classes, and object classes) coincide with contents presented on the map face, and authentically
reflect the actual conditions in the original geological maps and text reports, thus meeting the
requirements of the database.

The self-check rate and mutual check rate of original data were both 100%, and the rate of
spot inspection conducted by institutions of the project was 30%, meeting the requirements of
quality management system of the institutions of the project and the requirements of geological
survey project management. During the annual quality inspection and field acceptance check,
the Tianjin Center of China Geological Survey organized experts to check the original data by
indoor inspection combined with field spot inspection. In June 2019, it organized experts to

complete the final acceptance check of the Database.

S Data Value

During the 1 : 50 000-scale mineral and geological mapping of the Zangjiazhuang Map-
sheet, a new polymetallic metallogenic belt located in Yantai City was proposed, i.e., the
Gaojia—Xiangkuang—Xingjiashan polymetallic metallogenic belt. This metallogenic belt, with
Mesozoic acid intrusions as metallogenic intrusions, is mainly controlled by the junction of
EW- and NNE-trending structures. As indicated by LA-ICP-MS zircon U-Pb dating of the
metallogenic intrusions in typical Xiangkuang porphyry-skarn polymetallic Cu-Pb-Zn deposits,
the age of the granodiorite porphyry of Xiangkuang deposit is 127.91+0.58 Ma, which
approximates to the dating results (130.4+1.2 Ma) of Song Yingxin (2019). Therefore, the
dating of this project provided new credible data for research into the metallogenic ages and
rules of the polymetallic deposits in the Zangjiazhuang Map-sheet. Meanwhile,
cryptoexplosive-intrusive breccia was discovered in the periphery of Xiangkuang polymetallic
deposit, enriching the prospecting model and contributing to the exploration of porphyry-type
concealed ore bodies (Guo J et al., 2019). Two copper ore occurrences and one gold
mineralized point were newly discovered. Two prospecting target areas were determined,
namely the prospecting target area of Gaojia silver deposit and the predicted deep prospecting
target area of Xiangkuang lead—zinc deposit. Six predicted minimum prospecting target areas
were delineated, namely Aishantang gold area, Jinshan gold area, Chekuang gold area, Gaojia

gold area, Xiangkuang lead-zinc area, and Donglongkuang area. The resources of Au, Ag, Pb
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and Zn in the new polymetallic metallogenic belt were predicted to be 10 962 kg, 499.638 t,
141 437 tand 230 011 t, respectively.

The 1 : 50 000 mineral and geological map and the database of the Zangjiazhuang Map-
sheet (J51E016004) will provide basic data for the geological prospecting in the map-sheet
area, can be used as references for the research, prospecting, and exploration of the mineral
resources in the Map-sheet, and provide data sources for information- and network-oriented

geological construction (Ma M et al., 2017; Li CY et al., 2019; Liu CH et al., 2019).

6 Conclusions

(1) The 1:50 000 mineral and geological map of the Zangjiazhuang Map-sheet
(J51E016004), Shandong Province is one of the first batch of maps surveyed by the China
Geological Survey in Shandong Province. It was prepared by taking the continually updated
Technical Requirement of 1 : 50 000 Solid Mineral Geological Survey (DD 2019-02) as basic
guidelines for mineral and geological survey, during which research techniques were gradually
adjusted. As a result, the mineral and geological map of the Zangjiazhuang Map-sheet was
formed, setting an example for mineral and geological surveys in the whole Shandong
Province.

(2) The mineral and geological map was systematically prepared based on in-depth
research into the formations of sedimentary rocks, volcanic rocks, metamorphic rocks and
intrusives, the structures, and the minerals in the map-sheet area, as well as the results of the
1 : 50 000-scale mineral and geology-specific mapping in this project. The presentation of
metallogenic factors was highlighted in the map. Furthermore, a spatial database was
established.

(3) A new polymetallic metallogenic belt located in Yantai City was proposed, i.e., the
Gaojia—Xiangkuang—Xingjiashan polymetallic metallogenic belt. This metallogenic belt, with
Mesozoic acid intrusions as metallogenic intrusions, is mainly controlled by the junction of
EW-trending structures and NNE-trending structures. The LA-ICP-MS zircon U-Pb dating of
the metallogenic intrusions of Xiangkuang polymetallic deposit indicates that the metallogenic
age of the granodiorite porphyry in the Xiangkuang deposit is 127.91+0.58 Ma, providing new
credible data for research into the metallogenic ages and rules of the polymetallic deposits in
the Zangjiazhuang Map-sheet. Furthermore, three ore occurrences (mineralized points) were
newly discovered, two prospecting target areas were determined, six predicted minimum
prospecting target areas were delineated, and the resources of the new polymetallic
metallogenic belt were predicted.

(4) The 1 : 50 000 mineral and geological map and the database of Zangjiazhuang Map-
sheet (J51E016004) could provide basic data for geological prospecting in the map-sheet area,
can be used as references for research, prospecting, and exploration of the mineral resources in
the Map-sheet, and provide data sources for information- and network-oriented geological
construction.
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Mineral Resources. 1992. 1 : 50 000-scale Geochemical Reconnaissance Survey Result Report of
Daxindian and Zangjiazhuang Map-sheets.

O No3 Exploration Institute of Geology and Mineral Resources of Shandong Province. 2008. Detailed
Survey Report of Deep and Peripheral Gold Deposits of Xilin Mining Area, Qixia City, Shandong
Province.

(4] Geological Exploration Institute of Shandong Zhengyuan Co. Ltd. 2010. Reconnaissance Survey
Report of the Periphery of Xiangkuang Cu-Pb-Zn Polymetallic Sulfide Deposit, Qixia City, Shandong
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