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Abstract: The basement strata outcropping on the northern margin of the upper Yangtze and
North Sichuan have developed a dual-layer structure, where medium—large and extra-large
graphite deposits have been found at Jianshan, Pinghe and Miaoping etc., which are located on
fold basements in the upper layer. Until recently, however, a graphite deposit is found in fine-
grain quartzite of the Wangjiaping Formation, Houhe Group complex of the crystalline
basement in its lower part. The rock mass is about 200 m long, 6.7 m wide, 4.9 m thick on
average and 5.13% in average grade. The ore combination is quartz + graphite + mica + pyrite
+ hematite. This discovery on the northern margin of the upper Yangtze expands the
prospecting foreground in the region, provides new opportunities to prospect crystalline
graphite ores therein and gives a new guarantee in resource potential to build an extra-large
crystalline graphite ore base in Bazhong, Sichuan. The dataset contains data in Excel sheets,
including 2 type files *.xls, recording results from fixed carbon testing of samples and data
from oxide testing.

Key words: Graphite deposit; Crystalline basement; Upper Yangtze; Houhe complex Group;
Dataset
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1 Introduction

In China, regional metamorphic graphite deposits are mainly distributed on the periphery
of ancient platforms and blocks, for instance, those found at Xinghe, Inner Mongolia, Nashu,
Shandong, and Beizishi, Lushan County, Henan, on the northern, eastern and southern margins
of the North China Platform, respectively; and Zhongba, Panzhihua, Sichuan, and Sanchaya,
Yichang, Hubei, on the western and northern margins of the Yangtze Platform (Li C et al.,
2015). In the north of China, graphite deposits mostly occur in crystalline basements (Liu JZ et
al., 1989; Mo RIJ et al., 1989; Li HB and Zhang B, 2014; Li C et al., 2015; Liu JD and Xiao
RG, 2015; Sun HJ et al., 1995; Yang PQ et al., 2017), and less so in epimetamorphic rock
series. In south China, graphite deposits found on the Yangtze Platform mainly occur in fold
basements (Gao XZ, 2015; Wang HJ et al., 2017; Xia JS et al., 2017a, b; Ma CF et al., 2018;
Ma ZX et al., 2018), for instance those at: Zhongba in the Yanbian Group complex, Panzhihua,
Sichuan; Qujie in the Julin Group complex, Mouding, Yunnan; and Jianshan, Pinghe and
Miaoping in the Huodiya Group complex, Nanjiang, Sichuan. Graphite deposits mainly are
generated from regional and structural metamorphism whereas carbon comes from organic
matter (Ma ZX et al., 2018). “Crystalline basement crystalline graphite deposit in the north
margin of upper Yangtze” is the outcome of the sub-project “Guanba-Nanjiang geological
survey in Nanjiang, Sichuang” under the China Geological Survey (CGS) geological survey
project “Tongan—Ninglang Geological Mineral Survey in Longmen Mountain—Central Yunnan
Metallogenic Zone” undertaken by the CGS Chengdu Geological Survey Center. The project
completed 1:50 000 mineral-survey geological mapping, stream sediment measurements and
remote-sensing geological interpretation, at 840 km’ each (2 map sheets: Guanba and
Nanjiang) and examined mineral points discovered or delineated, such as Laiyiliang, Daba,
Xinli, Xiongjiawan and Yuquan, or anomalies therein. Through the mineral geological survey
done in Nanjiang, in north Sichuan, the project discovered crystalline graphite deposits in the
Houhe Group complex of the crystalline basement.

The metamorphic rock series of the pre-Sinian system to which outcrops in Nanjiang,
north Sichuan, belong, has been affected by multiple periods of deformation, metamorphism
and magmatism. Based on its characteristics, such as its protolith formation, metamorphic type,
tectonic deformation pattern and isotope chronology, it has been divided into crystalline
basement and fold basement (He ZW et al., 1997; Liu YC et al., 1997). The crystalline
basement that outcrops in Nanjiang, Sichuan, is mainly the Houhe Group-complex
Wangjiaping Formation and the fold basements are the Shangliang Formation and Mawozi
Formation of the Huodiya Group-complex (Fig. 1). Strata in the Wangjiaping Formation are
mainly gray streaky-banded biotite plagioclase granulite, garnet-bearing biotite, plagioclase
granulite and two-mica plagioclase granulite. The Shangliang Formation mainly contains schist
and phyllite, and its central part contains mottled garnet andalusite schist, etc. The Mawozi
Formation mainly contains marble combined with schist and phyllite and its central part

contains mainly marble, which is a main horizon of graphite ore in the area. In the Houhe
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Group-complex Wangjiaping Formation of the Nanjiang Dam work area, the project found

fine-grain quartzite in which crystalline graphite ore was discovered.
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Fig.1 Basement structure on the northern margin of the Upper Yangtze and northern Sichuan as
well as location of newly discovered graphite deposit

(1:200 000 and 1:50 000 regional survey and this mineral survey are combined)Basement is structured in two layers:
the upper layer is fold basement, the Huodiya Group-complex metamorphic rocks, consisting of the Shangliang
Formation and the Mawozi Formation. The rock is low in metamorphic grade, and mostly low green-schist facies ~
green-schist facies. It mainly contains slate, phyllite, schist and marble or epimetamorphic limestone (dolomite), and
its protolith is sedimentary rock. The lower layer is crystalline basement of the Houhe Group complex. The rock is
strongly deformed and metamorphic, of granulite facies ~ amphibolite facies. It mainly contains granulite, quartzite,
gneiss, gneissoid granite and amphibolite schist etc., and its protolith is igneous rock, and partly sedimentary rock. Due
to late structural magmatism, the crystalline basement is pushed over the fold basement by faults, and sometimes the
fold basement overlies the capping.1—Sinian system-Cambrian system; 2—Mid-Proterozoic-erathem Shangliang
formation; 3—Mid-Proterozoic-erathem Mawozi formation; 4—Neo-Archaeozoic-erathem Houhe group complex;
5—Neo-Proterozoic-erathem moyite; 6—Neo-Proterozoic-erathem quartz diorite; 7—Fault and altitude; 8—Dolomite;
9—Garnet-bearing biotite schist; 10—Marble; 11-Biotite plagioclase granulite; 12—(Tuff) biotite plagioclase schist;
13—Moyite; 14—Porphyritic moyite; 15—Quartz diorite; 16—Large graphite deposit; 17—Graphite ore (point);
18—Newly discovered graphite ore point; 19— Graph-cut profile location

The ore-bearing series is mainly dark-gray to gray-black metamorphic quartzite, with
about 300 m wide outcrops. It has two developed groups with joints in SE and SW directions,
respectively, and graphite mineralization is seen on the SE joint surface. The graphite
mineralized body is 6.70 m wide for its outcrop, 200 m long in strike, 4.9 m in average
thickness and 4.6% in average grade. The host rock is fined-grain quartzite, which is in block
form, and contains mainly quartz, and then graphite, mica, pyrite and hematite.

The graphite deposits have three structural features: blocky, banded and brecciated
(Fig. 2A, C and D). The block graphite deposit (Fig. 2A) is dark-gray on its weathered surface,
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limonite-mineralized, black on the fresh surface, with fine-grain ferritization, and blocky
structure. The banded graphite deposit (Fig. 2C) is black, occurring alternated with white
quartz strips, both are about 2~3 mm wide, with unstable extensions. The brecciated graphite
deposit (Fig. 2D) is a lesser type, breccia that is generated when siliceous hydrothermal
solution flows in the fissures of fractures; it contains graphite-bearing marble, with breccia

mostly subangular, and quartz is cemented in the basement. It is about 8 cm thick.

100pm 1 10w i

Fig. 2 Mineralization features of the Houhe Group-complex Wangjiaping Formation
graphite deposit
A—outcrops of graphite deposit; B—quartz stringer; C—blocky graphite ore; D—brecciated graphite ore; E—polished ore
section (Gr: graphite; Hem: hematite); F—thin ore section (Gr: graphite; Q: quartz)

Metadata in the crystalline-basement crystalline graphite deposit dataset from the northern

margin of the upper Yangtze and North Sichuan are shown briefly in Table 1.
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Table 1 Metadata Table of Database (Dataset)

Items Description

Database(dataset) name Crystalline-Basement Crystalline Graphite Deposit Dataset on the

Northern Margin of the Upper Yangtze and North Sichuan
Database(dataset) authors Luo Maojin, Chengdu Center, China Geological Survey

Ma Zhixin, Chengdu Center, China Geological Survey

Sun Zhiming, Chengdu Center, China Geological Survey

Huang Teng, Geologic Team 605 of Sichuan Metallurgic Bureau

Ren Jingwei, Chengdu University of Technology

Jiang Yan, Geologic Team 605 of Sichuan Metallurgic Bureau

Data acquision time 2016—2018

Geographic area North Sichuan (Nanjiang county)

Data format * xlsx

Data size TC51 fixed carbon analysis results of crystalline basement graphite

deposit in north of upper Yangtze, data size: 14kb
TC51 oxide analysis results of crystalline basement graphite deposit in
north of upper Yangtze, data size: 32kb

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

Fund project China Geology Survey project “Geological Mineral Survey in
Tongan—Ninglang, Longmen Mountain—Central Yunnan Metallogenic
Zone” (DD20160017)

Language Chinese

Database(dataset) composition The dataset consists of 2 Excel sheets titled as “TC51 fixed carbon
analysis result sheet of crystalline basement graphite deposit on the
northern margin of upper Yangtze” and “TC51 oxide analysis result sheet
of crystalline basement graphite deposit on the northern margin of upper
Yangtze”.

2 Method for Data Acquisition and Processing

2.1 Sampling

In the process of geological mapping, graphite ore was found in a chance encounter in an
“exploratory trench” excavated during the erection of HV transmission cables at Daba. Seven
samples were taken there, and sample features are shown in Table 2. Samples are laid out in
sections on the basis of mineralization strength of the graphite, rock fragmentation and features
of hydrothermal solution activity. Total graphite mineralization is controlled in a width of 6.70
m and it extends over 200 m along the strike before it is covered by soil. The host rock is fine-
grained quartzite which contains mainly quartz, and then graphite, mica, pyrite and hematite.
The rock has strong cleavage in localized places, quartz stringers are developed and then the

graphite content is much higher (see Fig. 2A and B).

Table 2 Sample features

Sample no. Rock and ore name Sample length (m) Content of fixed carbon (%)
H1 Banded graphite-mineralized quartzite 1.00 434
H2 Cataclastic graphite-mineralized quartzite 1.00 9.44
H3 Graphite-mineralized quartzite 1.50 3.70
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Continued table 2

Sample no. Rock and ore name Sample length (m) Content of fixed carbon (%)
H4 Graphite-mineralized quartzite 1.40 4.05
HS5 Silicified graphite-mineralized quartzite 1.00 7.79
H6 Graphite-mineralized quartzite 0.80 2.02
H7 Black quartzite 1.00 0.995

2.2 Test Method

Samples were tested by Southwest Metallurgic Geological Test Center, and fixed carbon
was tested in a tubular burner; tests were in accordance with DZG 20-02-1991 Rock and Ore
Analysis. Oxides were tested using a plasma spectrometer Vista-MPX, X-ray spectrometer
DY938, tubular burner, electronic balance CP124S, Atomic absorption spectral-photometer Z-
2000 and burette, etc.

In test samples, fixed carbon was determined with non-aqueous titration DZG-02-1991.
Test samples were treated with nitric acid at high temperature to remove carbonate and organic
carbon, then burned at high temperature in oxygen flow; the generated CO, was absorbed by
an absorption solution, and the fixed carbon content was determined using thymolphthalein as

indicator and titrating with potassium ethylate standard solution.

3 Description of Data Samples

The Crystalline-Basement Crystalline Graphite Deposit Dataset on the Northern Margin
of the Upper Yangtze and North Sichuan comprises mainly: crystalline basement and fold
basement distribution, distribution of main graphite deposits (ore points), sampling locations,
TC51 fixed carbon analysis result sheet of crystalline basement graphite deposit on the
northern margin of the upper Yangtze, and TC51 oxide analysis result sheet of the same
location.

The “TCS51 fixed carbon analysis result sheet of crystalline basement graphite deposit on
the northern margin of upper Yangtze” (Table 3) contains: sample number, analysis number,

sample length (m) and fixed carbon content (%).

Table 3 TCS51 fixed carbon analysis result sheet

No. Field name Dimension Data category Real example
1 Sample no. None Character string TC51-H1
2 Analysis No. None Character string A171960115
3 Fixed carbon % Floating-point type 4.34

The “TC51 oxide analysis result sheet of crystalline basement graphite deposit on the
northern margin of upper Yangtze” (Table 4) contains: sample number, analysis number,
length (m) and 19 test items including SiO,, Al,O;, Fe,03, TFe, FeO, CaO, MgO, K,0, Na,O,
TiO,, P,0s, S, H,0', H,0 , V,0s, CO,, Cu, ash and volatiles, etc.
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Table 4 TCS51 oxide analysis result sheet

No. Field name Dimension Data category Real example
1 Sample no. None Character string TC51-H1
2 Analysis No. None Character string A174340098
3 SiO, % Floating-point type 84.97
4 Al 04 % Floating-point type 2.82
5 Fe,0; % Floating-point type 2.04
6 TFe % Floating-point type 2.25
7 FeO % Floating-point type 1.06
8 CaO % Floating-point type 0.780
9 MgO % Floating-point type 0.640
10 K,0 % Floating-point type 0.796
11 Na,O % Floating-point type 0.057
12 TiO, % Floating-point type 0.137
13 P,05 % Floating-point type 0.616
14 S % Floating-point type 0.049
15 H,0' % Floating-point type 0.924
16 H,0 % Floating-point type 0.403
17 V,05 % Floating-point type 0.007
18 CO, % Floating-point type 0.265
19 Cu % Floating-point type 0.019

20 ash % Floating-point type 94.11
21 volatiles % Floating-point type 2.16

4 Data Quality Control and Assessment

The project has been implemented in accordance with the Guidance to 1 : 50 000 Mineral
Geological Survey published in August 2015 by CGS. Samples in the field were positioned
using the digital geological survey system (DGSS). At mineralized points discovered,
exploratory trenches were excavated for recording and grooved for sampling. All samples
obtained were delivered to Southwest Metallurgic Geologic Test Center for processing and
analysis, and all samples were found acceptable through internal inspection. Samples of

graphite ores are small in total quantity, and so were not inspected by any outside institutions.

5 Data Value

This dataset contains the original data of the crystalline graphite deposits discovered in the
Houhe Group-complex Wangjiaping Formation quartzite in the crystalline basement on the
northern margin of the upper Yangtze landmass for the first time. It enriches the metallogenic
types of graphite deposits, extends the era of graphite metallogenesis and provides a new data
specimen for theoretical research concerning graphite deposits. Meanwhile, since newly
discovered ore-bearing strata are widely distributed on the northern margin and periphery of
the upper Yangtze, this dataset opens up new orientation and deployment thinking for graphite

prospecting in the area and provides powerful support to further breakthroughs in prospecting
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and full poverty alleviation in Tongjiang, Nanjiang and Bazhong.

6 Conclusions

1. Through route tracing, profile measurement, grooving and sampling, and rock ore
testing, the Daba graphite deposit was surveyed in detail and good mineralization features were
found. The mineral body extends 200 m, is 6.70 m wide in outcrop, 4.9 m in average thickness
and 5.13% in average grade. Based on the typical deposit model built on the Pinghe graphite
deposit in the area, the resource potential of the Daba graphite deposit is predicted using the
geological volumetric method with a predicted resource of 1 738 000 tons within 12 km’
around it.

2. The Daba Houhe Group-complex Wangjiaping Formation graphite is the first graphite
deposit discovered in the crystalline basement in the area, which brings new thinking and
prospecting orientation to graphite prospecting in north Sichuan, even for the whole northern
margin of the upper Yangtze.

3. The extra-large crystalline graphite base in Bazhong, Sichuan, is one of six main
graphite resource bases determined in national Mineral Resource Planning (2016—2020). At
present, the Bazhong government is making great efforts to build it, and discovery of new
types of graphite deposits brings new resource potential for this.

4. After the project, under the guidance of the Bazhong government, social capital is
active and optimistic in prospecting for graphite in the metallogenic zone, which is
contributing to further employment and economic growth in the poverty area of
Tongjiang —Nanjiang—Bazhong, and to precision poverty alleviation in the old revolutionary
base areas.
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