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Fig. 1 Map showing the geographic location of Wuliu—Zengjiaya section and a succession geological

map of the study area( modified from Zhao et al. ,2012)
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Fig. 2 View of the Wuliu—Zengjiayan section showing three

trilobites zones of the Kaili Formation
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President

Secretary General

| am pleased to inform you that the IUGS Executive Committee has voted unanimously
10 ratify the GSSP proposal for the base of the Miaolingian Series and Wuliuan Stage
(Cambrian) as approved by the Intamational Commission on Stratigraphy and

forwarded to the IUGS EC on 8 June 2018

Congratulations to the Intemational Commission on Stratigraphy. Also piease send

Treasurer

congratulations from the IUGS EC to Professors Loren Baboock and Per Ahlberg,
Chair and Secretary General, respectively, of the International Subcommission on
Cambrian Stratigraphy, and to Prof. Zhao Yuaniong, lead author on the ratified GSSP

proposal

Sincerely,

Stanley C. Finney
Secretary General of UGS

Past Prasidant

Vice Presidents

Councillors

Secretariat

International Union of Geological Sciences
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Fig. 6 Instrument of ratification for the Cambrian Miaoling series and Wuliuan stage
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Frist Standard Stratotype—Section and Point( GSSP)

Research and Significance of Cambrian Miaolingian Series and

Wauliuan Stage in Guizhou

ZHAO Yuan-long' ,YUAN Jin-liang’ , GUO Qing—jun’, YIN Lei-ming’, YANG Xing-lian',
WANG Chun-jiang', YANG Rui-dong' ,WANG Yue' ,YANG Yu-ning' ,CHEN Sheng—guang' ,LUO Xue'

(1. Guizhou University , Guiyang 550025 , Guizhou , China ;2. Nanjing Institute of Geology and Palaeortology ,
Chinese Academy of Sciences , Nanjing 210008 , Jiangsu , China ;3. Institute of Geographic Sciences and
Natural Resources Research ,Chinese Academy of Sciences , Beijing 10001 , China
4. China University of Petroleum , Betjing 102249 , China )

[ Abstract |
posal that Cambrian Miaolingian Series—Wuiliun Stage Boundary located in Balang, Guizhou was Global Strato-

On June 21,2018, the International Union of Geo—Science (IUGS) unanimously ratified the pro-

type Section and Point( GSSP) , confirming Miaolingian Series as the Cambrian Series 3 and Wuliuan stage as
the Cambrian stage 5. It was the 11th GSSP of China,making China the country with the most GSSP.

The research project was carried out by an international research team led by Yuanlong Zhao, composed of
researchers from Guizhou University and Nanjing Institute of Geology and Palaeontology, Chinese Academy of
Sciences and so on. After 35 years’ laborious work involved in stratigraphic correlation among Trilobites, Acri-
tarchs and multidisciplinary work including Organic chemistry Inorganic chemistry,the whole research project
has been successfully completed by the research team. After intensive competition among countries, the
Cambrian Miaolingian Series—Wuiliun Stage Boundary proposed by the research team finally gained the unani-
mous votes to be the Worldwide Stratigraphic correlation center during the same period. helping China earn the
fame in geochronological field.

[ Key Words |

settled in Guizhou ; Worldwide stratigraphic correlation duiring the same period ; Guizhou

Global standard stratotyp and piont; Cambrian Miaolingian Series — Wuiliun Stage Boundary
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Discussion on the Characteristics of the Boundary of Deep Tectonic
Units and the Deformation of Basement Structure in Guizhou

WANG Liang'* , ZHANG Jia-wei'” ,XIANG Kun-peng',YANG Wu’,
HU Cong-liang' ,CHEN Guo-yong'*

(1. Guizhou Geological Survey ,Guiyang 550081 , Guizhou , China ;2. Guizhou Engineering
Research Center for Geologic—Geophysical exploration development and application ,
Guiyang 550081, Guizhou , China ;3. Institute of Geophysics and Geochemistry ,
Guiyang 550018, Guizhou , China ;4. Guizhou Bureau of Geology and Mineral
Exploration and Deuelopment , Guiyang 550004 , Guizhou , China )

[ Abstract] Guizhou is located in the Upper Yangtze continental block. In 1992, Wang Yangeng first proposed
the “one block and two belis” geological tectonic unit,namely the Yangize continental block ,the Jiangnan oro-
genic belt,and the Youjiang orogenic belt,which have been recognized by the geoscience community. With the
improvement of the theory and practice of geography,in 2011,the “one block and two zones” was subdivided
into “one basin and three zones” ,including :the Sichuan foreland basin ( belonging to the Yangtze block ) , and
the fold thrust belt in the foreland basin of Hubei, Chongqing and Guizhou. It belongs to the Yangize block ,the
Jiangnan orogenic belt,and the Youjiang orogenic belt. Many scholars in Guizhou have studied the deep faults
and tried to determine the location of the tectonic units and the boundaries of the deep parts. The results are
mostly deformation features of surface faults,which may have certain limitations. Therefore , it is of great signifi-
cance to apply scientific methods of geology and geophysical exploration to effectively solve deep geological
problems and study the hidden distribution of different geological bodies after orogenic activities. According to
the existing regional data of gravity, aeromagnetic, geology, etc. , the deep faults are jointly inferred, and the
structural deformation characteristics of the basement are studied to serve the deep geological prospecting pre-
diction and mineral distribution research.

[ Key Words] Tectonic unit;One basin and three zones;Base deformation ; Uplift area ; Depression area; Geo-

physics
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(Showing curve change of sporopollen fossils quantity and chart)
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Table 1 Statistics of sporopollen fossils quantity ( grain) of Xueshan formation in Tuonamu area

GRS e B
Cyathidites | Gleicheniidites | Maculatisporit | Klukisporites | Dicheiropollis | Classopollis | Pseudopicea A
G 5 it
PMO07-3BF, 3 15 >100 >118
PMO07-4BF, 1 16 >100 1 >118
PMO7-6BF, 3 40 >100 >143
PMO7-7BF, 1 14 15
PM07-9BF, 1 2 3
PM07-10BF, 18 2 100 >100 >220
PM07-12BF, 1 24 25
PM07-27BF, 1 1
PM07-31BF, 5 >100 >105
PM07-33BF, 1 1
PM07-43BF, 2 11 13
PM07-45BF, 1 1
PM07-49BF, 45 >100 >145
PMO07-50BF, 1 1 2
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Fig. 2 Distribution of the trace fossils beds in the upper of the Linghao formation in Middle—Late Permian of Naye region
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Fig. 3 The outcrop photograph of the trace fossils in bed 1 to bed 2( YJ1-1~YJ2-2)
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Fig. 5 Typical lithology and sedimentary structures of the trace fossils beds of Linghao formation
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Analysis on Grain Size of Scenery Layer and Sedimentary Environment

of Danxia Landform in Xishui area, Northern Guizhou

QIAO Chang' ,WANG Bo',ZHU Hua-li'?,YUE Long' ,HAN Xue'

(1. Guizhou Geological Survey,Guiyang 550081, Guizhou , China ;2. China University
of Geoscience , Wuhan 430074 , Hubei , China)

[ Abstract |

With the needs of geological science popularization and tourism geology, red beds type Danxia

landform are attracting more and more attention. The Danxia landform characterized by red cliff is developed in

Xishui area of Northern Guizhou. The formation of the landscape is brick red and bright red clastic rocks of

Jiading formation of Middle Cretaceous. Based on the analysis of the grain size characteristics of the landscape

formation and other sedimentary structures,it’ s thought that the Cretaceous Jiading formation of the landscape

formation of Danxia Landform in Xishui area of Northern Guizhou is a continental petal river sedimentary envi-

ronment , which provides important clues for future tourism development and protection and has important re-

search significance.
[ Key Words ]

structure ; Danxia landform

Jiading formation; Fluvial sedimentary environment; Grain size characteristics; Sedimentary
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Tabie 1  Pollen statistics of Liangshang formation in early Middle Permian of Kaili area in Guizhou
&gt
fa Bl 5
R 5 Y il # w0

Ja ;’E M il
JE - X

1 Florinites ovalis Bharadwaj SALE 3 - - -

2 F. pumicosus - - -

3 F. mediapudens

4 F. cf. punlicosus

5 F. minutus - - - -

6 F. sp.

7 Pityosporites antiquus -

8 P. antareticus -

9 P. sp.

10 Pschopfipollenites sp.

11 S. ellipsoides. -

12 Limitisporites sp.

13 Vestigisporites sp. - -

14 Sulcatisporites ovatus - -

15 Vesicatispora sp. -

16 Lueckrisporites virrkiae Potnie and klaus = =k - -

17 Cordiatina sp. - -

18 Wilsonites delicatus - -

19 Corisaccites alatus. - - -

20 Alisporites mathallensis - -

21 A. splenden - -

22 Striatopodocarpites Cancellatue -

23 Taeniaesporites sp. - -

24 Striatites minor - -

25 Protohaploxypinus sp. - - -

26 Cycadopites sp. -

27 Vitreisporites signatus Leschik 105 J 18 ¥} - - - -

28 Angulisporites triverrucosus Gao (GHTFl) =JEZ2 I = 4% 1) -

29 A. sp.

30 Columisporites ovalis

31 Scolecodonis sp.

32 Tumulispora rarituberculatu

33 Pulvinisporites scolecophora

34 Foveosporites inseupteris

35 Torispora Verrucosa - - -

36 T. securis - - -

37 Foveolatisporites sp.

38 F. guizhouensis Gao (GHFR) 53 IH 7T = 2% 40 - - -

39 Sinulatisporites sinensis Gao "PAEI IR =481 - - -

40 S. shanxiensis - - -

41 Punctatosporites minutus

42 P. sp.

43 Reticulatisporites mirabilis - -

44 Lundbiladispora gigantean - - -

45 Patellisporites meishanensis - -

46 Tantillus perstantus Gao(HiFp) [& & K = 4% - -
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47 Schizaeosporites microrugosa. -
48 Macrotorispora cathayensis -
49 M. media - - -
50 Triparites trilinguis. - -
51 Walizspora planingulata - - -
52 W. sp. -
53 Apicutatisporites aculeatue. - - -
54 Convolutispora venusta. - -
55 C. gingina Gao (R ) i hRITE I — 4% 161 - -
56 Verrucostisporites microtubereulatus. - - -
57 V. cf. conulus
58 V. verrucosue -
59 Calamospora tritrochalosa Gao (GHFP) ZERF A1 - -
60 C. pallida. - -
61 C. minuta
62 C. harlungiana
63 C. microrugosa. - - -
64 C. sp. -
65 C. spp.
66 Thymospora pseudothissen. - -
67 T. thiessenii( Kosanke) . -
68 Endosporites globiformis. - -
69 E. sp. -
70 Microreticulatisporites nobilis.
71 M. sp.
72 Triquiteites sp. -
73 Leavigatosporites Perminutus Aplern /NG BL4% 70 - -
74 L. vuigaris - - -
75 Triguitrites tribullatus - - - -
76 Guthoerlisporites magnificus - -
71 Sulcatisporites ovatus - -
78 Extrapunctatosporites fabaeformis -
79 Foveolatisporites guizhouensis Gao TN o =851 - - -
80 F. cf. rhantusue
81 F. sp. -
82 Punctatisporites brevivenosus - -
83 P. punctatus -
84 P. sp. -
85 Acanthotriletes sp. -
86 Punctatisporites rotundus. -
87 P. punctatus -
88 Granulatisporites granulatua -
89 Anapiculatisporites sp. -
90 Gulisporites cochlearius Imgrund e = =454 - - -
91 G. sp.
92 Raistrickia irregularis - - -

93

R. rubida
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94 R. sp. -
95 Leiotriletes adnatoides - - -
96 L. sp. -
97 Densosporites annulatus. - - - -
98 D. sp. -
99 Lycospora pusilla - - - -
100 L. rotunda - - -
101 Crassispora kosankei - - -
102 C. micaceus( Imgrund) . -
103 Cyclogranisporites orbicularis.
104 C. sp. -
105 Murospora anrita -
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Fig. 2 Paleogeographic sketch in early-middle Weixian period( Jiujialu formation sedimentary period ) of early Carboniferous in central Guizhou
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Fig.3 Paleogeographic sketch in free period( Dazhuyuan formation sedimentary period)in late
Carboniferous in northern Guizhou and southern Chongging
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Fig. 4 Paleogeographic sketch in early Luodian period( Liangshan formation sedimentary period) of middle Permian in east Guizhou
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Fig. 5 Column chart of bauxite ore—bearing rock series in different era in Guizhou
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Table 2 Relation between bauxite ore—bearing rock series formation and geological event in different era in Guizhou
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Study on the Rock Series Characteristics, Formation age , Paleogeographic
Environment and Genesis of Bauxite in Guizhou

Commemorating the 80th anniversary of the discovery of bauxite in Central Guizhou

LIU Ping, HAN Zhong-hua ,NIE Kun

(106 Geological Party ,Guizhou Bureau of Geology and Mineral Exploration and
Development , Zunyi 563000, Guizhou , China)

[ Abstract] In 1941,the older generation of geologists LUO Shengwu,JIANG Rong,LE Senxun etc. ,the 80th
anniversary of the bauxite has been found in guizhou. In the past 80 years,a total of 78 bauxite deposits have
been discovered in Guizhou, including 3 super—large deposits, 8 large deposits, 21 medium deposits and 46
small deposits,with a total proved bauxite resource of 109. 714 million tons. The formation age of bauxite in
Guizhou has expanded from the late Dune period of early Carboniferous in Qingzhen, Xiuwen, Xifeng and Zunyi
in central Guizhou to the middle Weixian Period, to the late Free period of Late Carboniferous in northern
Guizhou — Southern Chongqing, and to the early Luodian period of Middle Permian in Kaili in eastern
Guizhou. These bauxite ore—bearing rocks of different ages were formed on the central Guizhou ancient land , the
northern Guizhou — southern Chongqing ancient land and the Hunan—Guizhou and Gui—Guangxi ancient land,
which were all close to and facing the sea. Bauxite ore—bearing rock series sedimentary zone in each era located
near the equator,hot and humid tropical climate conditions,both is advantageous to the parent rock laterization
also is advantageous to the parent rock of carbonate karst and laterization karst mineralization is roughly at the
same time,is the terrain on the laterite weathering crust material ,can be near to the various forms of karst water
deposited in the negative terrain, the formation of karst type bauxite in ore—bearing rock series.

[ Key Words| Bauxite ore—bearing rock series; Formative age; Lithological characteristics ; Paleogeography ;
Genesis ; Guizhou
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calcite inclusion of Wanrendong gold mine
*1 FGEEEBTSHE
Table 1  Characteristic parameters of fluid inclusion
¥—BE(C) LR (wt% NaCl) VKRR (°C)
FE b
O (K ¥ J () ¥{E Y (K ¥IE
BGO1 141 ~ 355(30) 164 2.6 ~13(27) 7.74 ~9.4~-1.5(27) -5
BGO2 133 ~163(22) 147 4.3~8.8(19) 6.8 -5.7~-2.6(19) -4.3
BGO3 125 ~194(23) 145 3.9~13(20) 8. 19 -8.9~-2.3(20) -5.2
BGO4 138 ~ 166(28) 150 2.4~10(25) 8. 08 -6.6~-1.3(25) -5.2
BGO5 126 ~ 224(40) 149 6.4~9.7(32) 8.4 -6.4 ~-4(32) -5.4
BG0O6 137 ~241(38) 159 4.8 ~10(35) 8.3 -6.7~-2.9(35) -5.3
BGO7 141 ~241(26) 175 5.1~10(22) 8.6 -6.6~-3.1(22) -5.5
BGOS 132 ~ 266(25) 169 5.7~10.5(25) 9.6 —7~=3.5(25) -6.3
BG09 143 ~191(36) 160 7~11(35) 9.5 =7.4~-4.4(35) -6.2
BG10 141 ~323(26) 198 4~9.7(23) 8.1 -6.4~-2.4(23) -5.2
BG11 143 ~247(23) 195 4~8.4(23) 7 -5.4~-2.4(23) -4.4
BG12 137 ~277(34) 170 4.6~9.3(30) 7.3 -6.1~-2.8(30) -4.6
BGI3 137 ~ 185(19) 158 6.7~7.6(19) 7.1 —4.8~-4.2(19) -4.5
BG14 141 ~243(24) 176 6.3~7.6(24) 6.9 -4.8~-3.9(24) -4.3
BGI5 141 ~252(22) 182 5.2~7.7(22) 6.4 -4.9~-3.2(22) -4
BG16 155 ~243(17) 174 5.7~7.6(17) 7 -4.8~-3.5(17) -4.4
BG17 147 ~ 189(23) 164 5.1~8.1(23) 6.9 -5.2~=3.1(23) -4.3
BG18 147 ~243(23) 173 6.1~7.9(16) 6.9 -5~-3.8(16) -4.3
S AL o R B R AL 2 D B
2.2.4  HEESY JFE & Nat K Zn' BIES T LA SO,7 . Cl

XA B A3 24T T B, o0 A 45 R 1E DL
#2, G5RER, T NEAET RN RIAEE R,
FHES L) Sr*  .Cu®™ Ba™ .Ca®* i3, Sr">Cu* >Ba™

NO, >~ 3,50, >Cl" >NO, ™, 7 Yk il i1 4 22 A
A NO, ™, ATRESE A~ AR SR IE W) i AT 5% (5
JRHE 4% 2011)
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Table 2 Ions composition of fluid inclusion in calcite of Wanrendong gold mine
B gy _ IKH%?(%), ) 2 2 2 EH%?(%)Z 2

F Cl NO, S0, Ba™ Ca Cu™ K* Mg* Na* Sr* Zn**

BGO1 0. 00 1.29  0.34  3.11 0.35 0.13 0.78 0.01 0.01 0.01 1.66  0.12
BG02 0. 00 1.55 0.40 2.96 0.45 0.11 0.66  0.01 0.01 0.01 1.48  0.08
BGO3 0. 00 .99 0.47 254 0.57 0.10 0.45 0.00 0.00 0.01 .92 0.12
BG04 0. 00 .92 0.52 2.4 0.63 0.12 0.48 0.0l 0.01 0.01 1.75  0.10
BGO5 0. 00 1.80  0.43 2.87 0.80 0.13 0.56 0.00 0.01 0.01 1.74  0.05
BG06 0. 00 .78 0.47 2,78 0.74 0.12 0.51 0.00 0.01 0.01 1.66  0.06
BGO7 0.00 0.79 0.21 420 0.383 0.13 0.58 0.00 0.01 0.01 2,23 0.07
BGO8 0.00 0.83 0.29 3.45 042 0.14 055 0.00 0.02 0.01 2.04  0.08
BG09 0.00 2.47 0.42 2.87 046 0.16 0.70 0.0l 0.01 0.01 2,23 0.14
BG10 0.00 .96 0.36  2.92 0.51 0.15 0.68 0.01 0.01 0.01 2,12 0.11
baffz) 0. 00 1.e4  0.39 3.0l 0.53 0.13 0.60 0.0l 0.01 0.01 1.88  0.09

2.3 Wl R BRI AR

PEARIEGY , 383 = AR R Rl )20
S-04 K fih 87*S 1.27 %0,S-05 F£ ki 87*S 1. 27 %o,
S—06 Ff it 8S 1. 45%0 , LA RIEZ K S(£2%0) 1
SR, O I T e VR TR A e Y A (B4
1988;714%,2015) .

ZRE VLA HTIA R, B A R 2R TR, K
™ Hb AR T B8 R TR B AR A T R T A AR, IR 1)
A 15 Ry 34. 024 ~ 97. 432 MPa “F¥)E 1
h 45. 602 MPa, HENIL A TREE A 1. 13 ~ 3.24 km,
A I B TP AE 150°C ~ 170°C Z 7], S K
166.25°C, W W AR BA BH & 7 9 R 20 A
50427 NO,” . Cl™ | Ba®  Ca® . Sr*.Zn*" . Cu™ %, 4
ERPEAH NO,” AETE, F8 /8 AR AT se >k B IR
Ui EREAE 2.4 ~ 13 wi% NaCl ZJa], SFE44 48 B h
7.8 wt% NaCl, V- 0. 96 g/cm3 , HA h %
JEE R e s T A 2 T AR R

3 FRALEIERTT

PR AT IE AR, B A TR B TR R K
TR A A sl AR ZURE TR A B S5 2R o
KRR R T R, th THEGIRE  BlA
TIE R SR AR HE U T, R MR e 4
Ko R B A 5y A R B B AE T (3
R, 1991) A b & I UAR RS R T R R BUA
I B A BE 2 ) DR, A ) 9 4 3 4 1 DU
ORI P A LA A O BT B[] Bsf s Ay g e 8 10
SRR A ORE B A5 )5 RS B POk LT IR R

A JE B 2B R GE R AT 0 Ak £ {3t 3 (O R
4 2019) ,

B Rk () 2R MR A K RA
AR RS, & T AR (2) 15 HE
FH SR AR Bt 25 S AR AN T S BT 32 B8 0 SR 4R
FEA ST eSS i & T, ik |
Raf T DT 850 B 8 0 A D, 98 05 ¥ 001 L) 2+
A (FEHR, 1991 ; FBEYT ,2001) , AEfE SR TA K
P 22 R R I IR 25 [R) 1 S F bR ™ s i A 1k
(PMVBE,2019) , o f 8K B IR 280 R
5835 84 5% (Johnston et al. | 1961 ; Sillitoe et
al. ,1975;1985; Hollister, 1978 ; [T 5t 45,1992,
BRtA,1995) L G-t s A B H VI

b b X T IR Bl A R 2A B & AR K
FEERERER, AUAR 10 7 AR W 2403, B[R 37
F AR AR T AR s T Ok R 1M
W% X IR AEAE BAR B R A R . A
I8 SV RRIE AT, B S e LU 5 g b 1) B R K
BB I, TRl R L B B, TR BB B AR B4 rp
RN B B B AR T R R, & S0,
NO,” .Cl” \Ba®™ Ca®™ \St" . Zn™  Cu™ B T AH R &
SR A B IR A, R R W 4 ek 1) 1325
PEA TR 3 WY S 3 O RO AW T B )
s BT, KiE B EW(£) AW R W
YRR A WSS A 2 AR B I AR SR
FE 1588878 /N e A Bk, JR T 1 e I8 A1 1k 28
S, T B PR SR AL PR B AR E & T
125 A Rl DA 2 AR B il 2ok 2 P A 38 70 4 B 2L
YEM .
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SEHTEAE 2. 08x 107 L | AR E B N iR SR A
4 MIFRENX B B ORI L KRS, £ Bk, & A AE

HEAMFSE R, 0 8 T R R
IR, BRI R R B 05 R B T R A
BRar , ZTEREE B2 (e ) KT s
B, B Bk BE S T R B R R 4y B
B AR TR (RIPRER 4F,2014) , S bl Hh IX Rt
FAURE Y A AN TR S A T e PR TR P A 4
PRI O RS A Bk A R S 5 O i v A =
“H R = R HE - SN Y 22 IR B R AR
FHYRE T MRS T RIES (L ,2001) | JokaE
TSR 25 52 B I W H A 1) & o, 7 1) G kg £
BRATE L B BRR AR AE T, 856 T N
kA T B 23 8] 43 A, B A0 DN R HE T N 5 4 Bk
FABRA RN AT REAEAE 5 80 L C R VI REAL B
SRR, (0% A ™ b 32 JU AR ) Wy 2842 ol i T 2L
AW R,

ZRa RIEHIX Au JTCR B H AT RHE , S0
A= K23 (] A i R X R IET &0
Bz L &5 PN EA R mER, XA
A IR Y 93% , F B U™ T A4 78 ) i)
s R 32 RIS R i AR B A A T A [
YERE M 8y, I 5 B2 & A 2R AR BT K i )
FASH , T UL AR A R HE (SN Wb Jmy 117
BA,2017) , JCAR 1] W7 24440 365 DU 2 A ™ kAR 2 it
WA, BB S ER . W A 4 B A iR
B TACAR A T3 A W 224 B B, 3 Ak )
S RE 1 — 3, W25 5 AT IA R B 4 B A R
AT A2 EL A v v 28 A e R B It AR T DR 28 4 1 1)
BB R 208 B 2 A R e A YIS i S
WA e LA B 2 FEERT Wi
SAFI AR 7= A B L VR . R i
] R ook A A 5 A A R 4
W AR EAT Rl | R R SR A Rrif— PR R
5 4ig
(1) 2 eI M X 7 N3 B 4 e M Bk 7
I A ] 0 A o3 = B f Bk AT R A
Wity , PN ) A0, B i 67 30 347 A AR, ol A8 3% o7 A
55, BB AR e o5 i AL K 5 AR AR, [ TR
FEIR L AR 4 AR 1. 24X 107°~ 8. 59%x 10 ° Z |H],

0.20x107°~ 0. 80x 10™° Z [] ; 5 WAl H7 Ry R 24 K 7+
DURCE 2B A 4B

(2) TR AR 0™ R A B e D7
34.024 ~97. 432 MPa, HEM H S0 RE R 1. 13 ~
3.24 km, SR BEAE TP AE 150°C ~ 170°C Z 4], i
WA B BH B F ) 2 s A S0,” \NO, ™\ Cl
Ba®" .Ca®" .Sr* . Zn™ \Cu2+%,5pi@£§§ﬂﬂ 7.8 wt%
NaCl, % 0. 96 g/cm’ , HLAT o 5 2 B HE o 1
TARTRJZ B R A BRI 2 8% S(CDT, %0) 7
0. 25%c~ 1. 45%cZ 1] , R RIF A K S W Fe i
FIHEWTIZ X IREE 3. 8 ~5. 0 km FE7E R A R ME
R, LA IO Z X R A B S R
AKX,

(3) CEIB T NI & 4 g ks 0 T
IR IR 3 N W 2445 B B, A g 1) 55 D 4
T —2, MG IX A Au TTEHERIL 2 b
G N iR R R RN N1 S A BN
O3 o R R TR A T R AR ™ A 32 IR ) W A
il DA SR 5 32 S i eyl X S R AE
RN R A Rt — DR SR RO

BT BT BB AT ST T A A LR 38, B BE
R FRARBEIRLITIEF
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Geological Characteristics and Significance of Gold Bearing Detonated

Breccia Pipe in Getang Area of Anlong County, Guizhou

LIU Wen',ZHANG Zhong-hua' ,LU Jian-bao',JI Guo-song’, CHEN Zheng-shan',
FENG Yun-fu' , TIAN Yong-hong' , FANG Kai-xiong’

(1. 117 Geological Party,Guizhou Bureau of Geology and Mineral Exploration and Development ,Guiyang
550018, Guizhou , China ;2. 102 Geological Party ,Guizhou Bureau of Geology and Mineral
Exploration and Development , Zunyi 563000, Guizhou , China ;3. Guizhou Geology

Exploration Equipment Service Center , Guiyang 551400, Guizhou , China )

[ Abstract ]

Recently, the Wanrendong gold bearing detonated breccia pipe founded in Getang area of Anlong

located in millde Getang dome, near the NE fault zone. According to the outcrop characteristics of detonated

breccia pipe,the wall rock is limestone in Qixia formation and Maokou formation in middle Permian, the gold

bearing detonated breccia pipe is divided into detonated breccia zone, shatter zone and effecting zone from

inside to outside,the gold grade decrease gradually,the alteration become weak. By analysis the fluid inclusion

and sulfur isotope study,the ore forming pressure is 34. 024 to 97. 432 MPa,the inferred ore forming depth is

1. 13 to 3.2 4km,the ore forming temperature is 150°C to 170°C ,the cation and anion of ore forming fluid are
S0,* ,NO*,Cl",Ba™,Ca®,Sr",Zn’" and Cu™ ,the average salty is 7. 8wi% , the average density is 0.96 g/

em’ , has the characteristics of high—middle density,ultra—high pressure fluid and shallow ore forming, the sulfur

isotoped™S is 1.27%o to 1.45%o, has the feature of deep source magma S.by comprehensible research,it’ s

thought that Wanrendong gold bearing detonated breccia pipe may has genetic relation with gravity inferred deep

intermediate acid rock and worth to do further study.

[ Key Words |

Gold deposit; Detonated breccia; Intermediate acid rock ; Getang area
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Geological sketch of Yundong lead—zinc deposit in Tianzhu, Guizhou
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Fig. 2 Characteristics of ore texture and structure in Yundong lead—zinc deposit
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Fig. 3 Mineralization model of Dahebian—Yundong
lead—zinc deposit in Tianzhu
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Geological Characteristics and Mineralization Analysis of Yundong

Lead-zinc Deposit in Tianzhu, Guizhou

LUO Bang-liang, YANG Zong-wen, LIU Ling, SHI Qing—peng, YANG Gui-long

(101 Geological Party ,Guizhou Bureau of Geology and Mineral Exploration and
Development , Kaoli 556000, Guizhou , China)

[ Abstract |

Yundong lead—zinc deposit located in Xuefeng secondary rift basin of Nanhua rift basin, the ore

hosting strata is Doushantuo formation of Sinian system,the host rock mainly is carbonate rock, little is clastic

sedimentary rock ,the orebody appears in bedded and near bedded, the mineral include sphalerite, pyrite and

some galena,the ore texture mainly are grain and metasomatic relict texture,the ore structure mainly are stellat-

e,streak , brecciform, grained Disseminated and vein, the wall rock alteration are carbonation, silication and
baratization. The sulfur isotope 8**S is +13.5%0 to +22.9%o, Cisotope 8" CPDB is —4.7%c to — 8. 42%o,
Oisotope 8" OPDB is —13. 31%o to —14. 64%o , the ore forming temperature is 142°C to 255°C and belong to me-

dium and low temperature ore forming fluid , the lead—zinc deposit are controlled by stratum, lithology and struc-

tural hydrothermal ,the genesis of deposit is medium and low temperature reworked deposit. The mineralization

experienced diagenesis stage and hydrothermal alteration stage in the late period.

[ Key Words ]
Yundong Tianzhu

Lead - zinc deposit; Geological characteristics; Mineralization; Mineralization model;
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Al,0,>Fe,0,>Ca0>TiO,>S0,>K,0>MgO>Na,O0>
P,0,>Mn0,, Si0,/AL O, {4 1.36 ~ 1.59, F1
1,51, Si0,/AL0, & T E A (E (1.42)
(DAIS, F, etal, 2012), & T /& W& £ (9 B8 (4
(1. 18) (A 2014 ) , FRIIBEH Al FZLIAL 1
W YNBSS Y, ShEEFET
HEEMEE (TG 45 ,2006) , 7 52 5 1 X 4
Si0, \TiO, MnO, &, Hrh Sio, f& i [E 4 m
5.1 4%, Ti0, £ EHEA 7.8 5, MnO, 2 [E 4
5.3 4%, Bk MgO /T 1 4b, A A & ) )2
R 2.5 ~4. 8 %, W 1,

5.2 Mitic®E

WFFEIX ARG + 0 2 B (SREE ) 24 60. 93 %
1070~ 244. 12x107° S48 158. 73x 107, Ry [
PIE(119.05%107°) ( DAISF , etal ,2010) 4 1. 33 43, 1
SFURESE A1 (60. 21 %107 ) ( DAISFetal ,2010) 14 2. 64
£ 8% Eu Lu /T 146, Aot R 2 ERR 104 ~
1. 53 %, AR 1.2 ~ 3.3 £, SLREE/SHREE
B R 4. 64 ~ 12.93,F¥°H 8.56, UL3% 2., i X A
BRI PR LOCR B4, ek E R A0y
AR (R TR ) T« V" A oy A3k
AR—3, M La 3 Lu i 4 J0 2 145 i A0 (E 328 8 [
I8, e e o i 2 Aol A h iy« oF
W7 A o R TRELLER P, R T E ik
FEXAF-22, 4081 3 s, (La/Yb)y oH 9. 68 ~ 33.86,
YIEN 16,92, KR ER + 0 R 0 MR E & 105
fiF;(La/Sm) N 1.78 ~ 12. 65, ¥{ Ky 7. 54, Fe W42
Wi F TR E S (GA/ YD) N 2 1.21 ~ 7.08 ¥I{H N
2. 72, R L ICRARTE A ;8Eu 0. 10~0.47,
E R 0.38, HABH B/ Eu 1573 % ;8Ce 4 0.77
~1.02,¥HH 0.97, A Ce 81554 . Eu i
w, M TR R, RUIRF I X i+
JGE EEORIE TR S (387104 ,2016) ,

*1 RRFWREBEAFEHEIETEST R (%)
Table 1 Major element test of coal sample in Longtan formation of Wujiazhai area
e Si0, ALO; TiO2 Fe,0, CaO MgO K,0 Na,0O MnO, P,0; 30, @gg{ﬁ Si0,/Al,0,
C5 43.68 27.5 2.93 11.34 5.45 0.71 0.8 0.69 0.09 0.23 3.17 0.25 1.59
C8 48.26 30.83 2.95 9.53 2.93 0.56 0.72 0.68 0.07 0.24 1.40 0.17 1.57
C12 37.00 27.28 1.81 20.41 5.59 0.47 0.79 0.45 0.09 0.21 2.18 0.41 1.36
EHME 42.98 28.53 2.56 13.96 4.66 0.63 0.80 0.61 0.08 0.23 2.25 0.28 1.51
AR 8.47 5.98 0.33 4.8 1.23 0.22 0.19 0.16 0.015 0.092 - - 1.42
FEEME/ P EE 51 48 7.8 2.9 3.8 03 42 38 53 25

TE AR A P S 2 TSRy PO SR 3 SE B KM K= (Fe, 05 +Ca0+Mg0) / (Si0,+A1,05)
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R2

REEMXEERFEFEPHLITR(0B/107)

Table 2 REE of coal sample in Longtan formation of Wujiazhai area( wB/107*)

fik la C P N Sm Eu Gl T Dy Ho B Tm Yo Iu Y 3SREE 3LREE IHREE LREE/HREE 8Fu 8Ce 3la/Yh 3La/Sm 3Gd/Yh
(-1 47.8 826 7.34 21.9 378 0.58 3.65 0.7 469 0.9 311 049 302 045 563 8.1 164 171 9.59 047 0.95 1583 1265 12
(-2 255 57.6 732 342 143 0.47 1465 177 7.29 1.07 257 0.35 2.07 0.3 265 169.46 139.39 30.07 464 010 1 123 L7 708
C8-1 564 107 1155 385 7.16 0.95 5.9 1 615 121 3.64 0.5 352 0.51 332 24412 2056 2.5 928 043 0.9 1602 7.8 170
(8-2 120254 28 96 214 0.32 221 0.4 254 045 L4 0.4 1.24 0.17 281 60.93 5228 865 6.04 045 LO2 9.68 560 L78
CI2-1 285 559 629 20.4 417 0.8 3.45 0.59 3.57 0.7 218 0.3 2.03 0.31 4.6 130 1168 13.16 8.88 045 0.96 1404 6.8 L7
C12-2 474 682 7.97 262 451 0.2 402 0.6 326 0.59 168 0.2 L4 02 2.3 16677 148 1.97 1299 037 0.7 338 10.51 2.8
C5 36,65 70.1 7.33 28.05 9.04 0.53 915 1.24 5.9 1.03 2.84 0.42 2.55 0.38 4.4 17529 15195 2359 712 0.29 0.9 14.08 1443 415
8 M2 0662 719 2405 465 0.64 410 0.7 435 0.83 252 0.40 238 0.34 30.65 152.53 136.92 15.61 760 0.4 09 128 675 LM
C12 3795 625 713 23.8 434 0.5 374 0.6 342 0.65 1.93 0.28 1.72 0.26 30.45 148.39 135.82 12.57 10,90 041 0.87 2.9 867 229
T 36276612 7.2 253 6.01 0.57 5.66 0.84 458 0.8 243 036 220 0.32 %.8 1873 14148 17.05 8.5 038 094 169% 754 27
MRS 051 4910 5.47 215 43 0.87 37 0.67 313 0.65 1.8 0.27 212 0.3 - 119.05 10635 127 837 065 0.97 798 367 L4l
fAE 003 34 12 22 04 27 030 21057 1 03 1 02 - 602 203 818 6.3 0.4 09 74 315 218
AR/REA L4135 130 118 140 0.6 153 125 146 129 131 133 LO4 0.63 - 133 13 LM L2 L3702 L1 08 L3
ARARE 33 287 200 210 273 132 21 271 218 147 243 12 220 L6 - 264 272 Ll 135 162 0.5 L2 1 0.8
TE ARSI b R B bR AL A RS T 58 A
o EPSE— JECHAR < 1) 5 551 FBEA L HE(19. 77 £%) \Nb
) e BB (14.46 £%) .Cu(9.23 %) . Zr(6. 82 %) .Ta(6. 61
" . . f5) W (4.9 1%) .Cs(4.67 £%) %, Sc. V. Ga,
—— Y Pb Th U.Co. Mo, Rb Ba giﬂl—,[ ( ttﬁjﬂ 2~
E; 4),7Zn Ge Ni li Be & S AHXT 0 (A 1 ~
gso 2),As W . Se Tl Sr &AL FHAE (HHE<1),
: PRSI, Ze Cu S rh EERISE 10 4%, HE Nb & Ht
FHHER 15 ~ 20 %5, W3R 3, XEETTR N E ol
Al 5 DB 111 R A SR B R A — 72 1
5 ! ! L L 1 L I L L 1 L L L ! L [ B Co, Cu Ga Ge Mo Ni v Zn_
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu L 7% % & & & w & % & % —
E3 HtaERRREIRELS R E 7]
GBI 2019 65 5:1 S —— - " —
Fig. 3 Standard distribution model of REE chondrite :+ ! 5“‘/ g v Ll bood \
5.3 iILE B/
S | |
HP 4 AL C12-C8-CS T FE F,Co.  B=Sh bl ;
Ge \Ni Sr.Zn & w61 KIG WD, AR>S 4 HEREEHEBTENETHIFTENER

e Cr Cu,Ga Mo 7 & M| e /D Jg 3 K, 8
A< GV S HE AN, BRI 5

DXARE P A i oo A A 1) AR fp B S S5 e ) 1
DU AL RRAE A ¢ (5K SO 46,2020) .
b T R & = 5 T E S (DAISF etal,2005)
AHE . Zr (9.03 %) .Cu(8.03 1) (HI(6.21 %) .
Nb (5. 65 Tj)/\Ef—E,Cs V.Ga,Th,U Mn, Mo,
Rb.Ba.Cs.Ta i (lWEM 2 ~4) , B hE
££ As Hg Pb Ni, Co,Cr, Sn,Be ¥ & A %f $% i
(HAMEHM 1 ~2),Zn Ge W . Li B Tl S KT HE

Fig. 4 Vertical change line rule of coal seam trace

element in the study area

6 MEBTHEFE( MR 4)

K4 (Mad) : &K 2. 03%~ 2. 83% , YJ{H K
2.54% , )& THHR 2K, M C12 ~ C8, M2 K
TSR AW IEAR G, 5 KAy B 2 UM G
M C8 ~ C5, BEJZ KT ¥R 5 K5 i o7 5 1E
A, nE s s,
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®3 REEMREBEAREEMELERSNERESEIE—RR(HAL:107)

Table 3 Analytical results and parameter characteristics of trace element in the coal seam in Longtan formation of Wujiazhai area

FEAS S CSOCREARE9) CB(RRAREL13) CI2(FEMK10) ~F¥ME PRI HFURE AKX/ PEGE AKX AFE

As 6.3 4. 84 6.01 5.72 3.79 7.6 1.51 0.75
Hg 0.249 0.351 0.221 0.27 0.15 - 1. 80 -
Se 21 10 5 12 4.72 3.9 2.54 3.08
A 65.5 91.31 83.22 80. 01 34.97 25 2.29 3.20
Cu 337 76 30 147. 67 18. 4 16 8.03 9.23
Zn 29 55 20 34. 67 42.11 23 0. 82 1.51
Ga 20.6 13. 82 15. 11 16.51 6. 64 5.8 2.49 2.85
Re 0. 005 0. 003 0.022 0.01 - - - -
Pb 18 21 31 23.33 15. 41 7.8 1.51 2.99
Th 14.55 10.22 12. 07 12. 28 5.84 3.3 2.10 3.72
U 7.9 6. 02 3.38 5.77 2.41 2.4 2.39 2.40
Ge 3.1 1.85 1.92 2.29 2.78 2 0.82 1.15
Ni 24.21 29.31 12. 37 21.96 13.72 13 1. 60 1.69
Co 19. 61 19. 52 2.33 13.82 7.08 5.1 1.95 2.71
Cr 59.72 11.17 17.76 29.55 15.35 16 1.93 1.85
Mn 168. 12 189. 62 182.7 180. 15 77 - 2.34 -
W 0.77 0. 88 1.34 1 1. 04 1.1 0.96 0.91
Sn 0.76 0.55 10. 29 3.87 2.11 0.79 1.83 4.90
Mo 4.5 1.27 13.7 6.49 3.19 2.2 2.03 2.95
Li 30. 62 4.9 1.07 12.2 31.8 12 0.38 1.02
B 8.25 8. 54 12.22 9.67 63 - 0.15 -
Be 2.03 4.15 3.12 3.1 2.13 1.61 1. 46 1.93
Se 0. 091 0.092 0. 127 0.1 2.47 1 0.04 0.10
Tl 0.02 0.14 0.79 0.32 0. 47 0.6 0. 68 0.53
Rb 1.8 6.91 79.5 29.4 9.24 14 3.18 2.10
Sr 66. 19 82.77 43.09 64. 02 140.2 110 0.46 0.58
Ba 336.72 502.78 468. 75 436. 08 159 150 2.74 2.91
Cs 3.59 3.52 6.91 4. 67 1.13 1 4.13 4. 67
Nb 2.77 7.42 150. 3 53.5 9.47 3.7 5.65 14. 46
Ta 0.15 0.43 4.97 1.85 0. 66 0.28 2.80 6.61
Zr 271.82 277. 16 187. 14 245. 37 89.3 36 9.03 6. 82
Hf 3.1 5.29 62.76 23.72 3.82 1.2 6.21 19.77
Sr/Ba 0.20 0.16 0.09 0.15 0.88 0.73 0.17 0.20
Th/U 1. 84 1.70 3.57 2.13 2.42 1.38 0. 88 1.55

TE R S A R P SR S S
R4 REFHEEBARRSTERRSEHFE—RE

Table 4  Analytical results and parameter characteristics of coal quality in Longtan formation of Wujiazhai area

2 KA Mad  Ad vd Cd Hd  St,d Cld Pd Asd F
ETa=2 Qb,d Qgr,d Qnet,d (K4) (K4) (FERS) (Bk) () (B4 (%) (B  (F) ()
T By (MJ/kg) (%) (%) (%) (%) (%) (%) (%) (%) 10°* 10™

C5 25.27 25.19 24.63 2.77 25.73 12.96 64.84 1.85 3.15 0.03 168.48 6.10 218.44
C8 26.65 26.57 26.23 2.83 22.35 12. 31 68.42 1.89 2.03 0.03 178.38 4.84 135.00
C12 26.72 26.62 26.06 2.03 23.92 12.24 66.88 1.77 4.34 0.03 147.70 6.30 181.50
EHE 26.21 26.13 25.64  2.54 24 12.5 66.71 1.84 3.17 0.03 164.85 5.75 178.3

T A DU 5 P 4 ) v 0 SE 3R 2 SE



53 4]

B 5 B ISR M X — B R Z M ER L~ R S RIS Ay - 305 -

RS (Ad) ;&N 22.35%~ 25.73% , ¥l
5 24.00% , Ry IR BIFGT IX M2 K oy B i
1o, 2 TR e R ABG AR v Bl VR i 9 R I A
MFEECHIER A R (i F,
2020) , S AY REE & R8s S oK 2
FAHE, S K5 B IEAHE, iE S iR,

EE S (Vdaf) . &R 12.24%~ 12.96% ,3
B4 12.5% , WRFE K& 4, M C12 ~ C8, B )2
FER 5K BAEM S, 5K B o 2 TAH G
M C8 ~ C5, JEZ K& 4y 5K 4y B A, 5K
a3 BT IEAR DG nE 5 R

K5y O RSy () sy O K53 Co)
Mad Vdaf Std Ad

Bs5 HARXRE-BSHLEAKER
ke kG FBROSMBHE@ELE

Fig. 5 Vertical change chart of water,ash,volatile and sulfur content

in Longtan formation coal seam of upper Permian in the study area

T4y (St,d) : H i 2. 03%~ 4. 34%  ¥{E N
3.17%, J& TRe B Bk 2 St vy 199 i IR Ry 8 v
URA B & S R (TEVESE 2017) , AR R o 20 I
BT W s H2S i, ek S, S
Hok sy R SC S R4y KA BIEARSE, anE
5 N,

B (Cd) S (Hd) : [F 2 & 2N 64. 84% ~
68. 42% ,YJH A 66. T1% , Ay i [ 5 BRI &5
BN 1.77%~1.89% ,¥I{E 1 1. 84%

S&#E (Qgr,d) :25. 19 ~26. 62 MJ/kg,
PIMH 26. 13 MJ/kg, JH e a5

Bi W, RSB (P) &N 0.001% ~
0.044% ,YJ{EH N 0. 016% , J& T8 43 15 ; 1 ( As)
EEHN 1751074~ 17.20x 107*, 4 H 5. 89 x
107 )8 T & B /U (F) ity 63x107°~
484x10°°  HJ{E N 165. 58x 107, J& T H UM ; &
(C1) &M 0.01%~ 0. 06% , #1{E Hy 0. 03% (LA
T AR A IME 0. 1%) |, J& TR

25 b, R b DX B I ELAA R4 K 4
WSy ARAE R 3 SRR A s T A e &

Bt GRS IR AR
7 RIRINE ST

S Vi ki 28 EAH SR A 2 P i B R R
DUBRER, o S 55 A b AR SR F TR A
TR KRR B | H R b 27 2% 1 B it~ 1 A8 Ak 1y A2
Pl % 2 52 M 1) 43 A 31 B RT T R AT K
JEFE (TR 45,2003 ZFRHEK 4F,2010; B 8 X
4,2013) , EHUNEMREAER N £ FHEAT
VAL T 5 T BV BRI AL 22 3R 5

7.1 YyETmEE

7.1.1 FE A

¥ 1532 e R B R R R,
B IR I AR S22 Bl i 48 R AR R R 43 1l IX 46 T B
Wi, 207 TR B AR R ok, e — S i, B AE T
RELIE TR W KA AT B T 4 F B e 3R I 4 b
(E/NN11996) W58 XA T3 F AR PE R 2%, %
b DX 1A 24 A T e | D0 e 55 A A A R R
ARAH Y Shy SRS 75 1 1 A M DU R AR 5 1,
SEITTRE DX 5 BE | B A % | o5 2 SR
Y I L A R EE | TUBURME: S TR AR )
2H AN AR (ZEHE P, 2016) o By HE BURN 577
YR HE I b 7E (1918 TR B SRR AR 47 1 R ) J2
RAVZE L — IR R B ER SRR E X,
7.1.2 MR

T b A 5 R A R R )2 R B T A
R, REFEM X e R 2 T2 B R
AR CEVEEAR AR ) L = AN (R =D, = A
RS = MR TR A (e 8 3 ) TE K
(VEFE 5,2017) , RAFA TR BT MR A= K
P HITE BB TR, TR TBEF KB 1EH
ol DX TCAR DX ok U0 by, PO 37 381 okt X1 4% o
M), SCAZUUAR DX B 52 e, T 1 A oty 3 B 5
BRSNS EE 7645 Fh R R 1y 2 [F]4E
T, RAEREEN (2 2016)
7.1.3  EARMAMN

AR B TSR RN e R 2R I B
PRI, AN A A 4 A K R 5 B 4 A R ) A
KERET, M FLARE T ALY A K RIS A Y B
TE N RE T, R BRI i HE R T Y AR
WFFE A, I — 28 5% 0 4 [X i Ak 33 %2 362 7 A 44
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ARG, Tl FBR | LR B A WSS o S A )
o B ORI E AR AL T 5 i e (
M 42014 ), IR B8 W ot S AR AL T 35
Jr, T R A R AR
7.1.4  WIEEAME

R RIETE BB 9 S 3 il R4 B B
AR AT AL, P A e i AR R RS IS
TP A S . IS N IR B A AL, TRl K
A R IR B T Z P PR, O B T A
Yy FE A X (ZE1EFH, 2016) A4 — 48 L — 104
SE B AR I AET S TR A i R R
SEHERN (TR A P T SE R T R FE AL

B2 EREE AT A rE o B A
AR 45 DR 2R A0 AT B8 WA SRRV FH A e e A
R OEEAFOT AU Y SR TR
VR FH Ay I Rl T vyt TR oy A s D) SR 2
HO TP B AR FE AR R 3R (22 1P, 2016) .

7.2 AL RBOCR

7.2.1 RSy

R IR 3 T R OB TR AR 9172 A
ARSI o, F 5 AR 5 DR Al s B
IIEAT — i IR, AR KL 2 o ¥ 1 oty L 2B 4 1Y
Fenl e E N R A B R R 2 — (R 4%,
2013) , B2 R K91 45 % (Fe, 0, +CaO +
MgO)/(Si0,+AL,0,) . Si0, +Al,0, 554 K IR
BEFIHS (AU 552000 1R 45 ,2006)

=
3]

JC12

o
i
T

(=
w0
T

C5
°

=
[
T

,C8

=

a

(Fe203+Ca0+MgO)/(SiO+AL0s)

R A S R A A5 ) 24 3R << R g 76 43 B
PSR N 5 R IR 2 B (B &R (R AR
85,2000) o b JEFEIE P RS E R (Fe, 04+
CaO+Mg0)/(Si0,+A1,0,) (AN FR“ KIS 550
FILSH) M 0. 03 ~ 0. 22, JB IG5 50, A5 4k, T
0.23 ~ 1.23, W] Jm % 5 i J B0 (B0 R 4,
1994) , #5381 2 IS F 0T A, B9 X2
KA ECT1 0. 28 AR R HRIA R A, C5 1
R85 0. 25, J@ B0 JE A | C8 B )= K K
IYFEEL0. 17, JRHE5EJF AL, C12 JE 2 K LAy TR 5K
0. 41, JRISRIAJEAY , BIFFY X AR 2 IR 5 T8 80
R A A3 0 2 ] AR AR A S, A R L R
AR, WK 6a Fin, RT3
FRISAE R BB S rT A5 DU IR B 43
Ca0+MgO Fe,0,+S0, Si0,+A1,0, =4 53
R 3 ool E = Mmoo EE , anE 6b TR,
H1/E 6b A1, Si0, +ALO, % R, N 56.67%~
68. 23% ; H:UJ2: Fe,0,+S0, &K E , N 17. 28%~
34.16% ;Ca0+MgO % it MK, 4 5. 52%~ 9. 47%,
SERERI 3 AN KA 7C H 43 7 i SE R S il TR
BEIF IR R B A PF (R AT 55, 2013) AIFSE X
FEATREE Si0,+AL,0, Uiuc, (& 6b Fin, Bl
K+ Pk R B R W28 2 5 IRK A i
AAROE A 55F,2000) o FEieor4r, F5E X R
R A I VR X 7K 38 7K Bl g A i 3 SR ek e i
AR BAIRE 1) 378 B8 Bt AR IX KR L 7K Bl 05 553 e S v
SRR L (RSO 4F,2020)

ALO3+8102

WAVAVAVAW
YAVAVAVAVAW

f=]

Sua(%)

01 02 03 04 05 50
CaO+MgO

40 30 20 0
Fe:0:+S03

Bl6 a RRFMX LZEBHEBARPRSSRERMAMEHZEXRE;b. RRES=RAikTER

Fig. 6 a Relation between sulfur index and ash index in Longtan formation coal of upper Permian in

Wujiazhai area,b Triangle end members of coal ash

7.2.2 HEITER

IR T R 0 i R IE B TR S HE
RISt 25 VA O, T A OG0 R B EL AR DT RLER
BERFDAR R (kR 48,2004) , AnEOK A EE
Sr/Ba fHKTF 0. 8; fiAHUTTA Y Th/U KT 7,
AT /N 7 80758 XOERE T Se/Ba {64

0.09 ~0.20, ¥l K 0.15, /M 0.8, F W Rk K
M8 MK DU FP R B A A B A
PIBEVR K PR BT W A — A o MK (PR 55,
2017) , DX PAJEAE v i 5 26 v 10 S PR R A
SR 43 Sk Je A A R A A, DA A S A L
B, YA B ) = B A 76 A A b AR A i
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FEIE AR, B2 R DU K R 58
Pl WETE DX R B TR B R AR B, (TEVE 5,
2017) , FERUE LR, 2 IR R 2 A,
MRS Bt i, A b i E B im b i 2 T
Bl AR SIG, Z% DXOE R B B v A
RIS A Jed R A EERE,
7.2.3 B LIooR

#ii - TC R HbIR AL 2= S AT DL S — 0] 18 sz Bk
PR RTOREA SR 1 22 5%, AR 2 T 4. C5 4
2 SLa/SYb PItAE N 12.32 ~ 15. 83, V(K
14.08;C8 M2 SLa/SYb B {E N 9. 68 ~16. 02,
SEHIME A 12.85, C12 M8 )2 SLa/SYb B AE A
14. 04 ~ 33. 86, F-¥fH 4 23.95, — i 5 ,Sla/
SYb {2 W T U K R i ik B B 22 5, BN
KE,C12 /2N SLa/SYb HE T C5,.C8 1t
J2, HAZ WK SR FE i R — 28 Eu 782 H R
FAR ORI, Bl A B Eu 58, 5032 i R
R BAEAR Eu AR5 (B 55,2019) . MK
3 Hi 70 3 BROREL B A b 1fE AL 0 A AR X B R L B
XA Z R BN B0 Bu 55 S
IERE v T2 A7 B A R AR, 2RI OK IR B
Ce™ Gyt Ce™ | Ce £ 58 2 1 AH PRI 1) — 1>
Febm s (HAE I 20 IR DX ki b A 036 v, Ce
W FEAIE R, 5 BN ; 7ESME JF a3, Ce
TR E (IR AF,2019)  HFFEIX Ce BIRH B
BB 17 S8, BRI DX PR B A2 18 /K SE AR /N

8 H#it

(1) K485 (Fe,0,+Ca0+Mg0) / ( SiO, +
AL, 0,) \Si0,+AL, 0, FFAE R RS HI IS4, 45
$0.23 ~ 1. 23, M@ amid TR B 5% XK A 0
BHCT-14 0. 28, J& #9I8 J AL KK 4 CaO +
MgO Fe,0,+S0, . Si0, +AlL,0, =N 20 &
w1, Si0,+A1,0, i, UR BT AR
FIBE R 2R 2 53R KA FREAA &, #F5EIX
PR BRI A1 Ry DAt 0 DX /K 7 7K Bl T i 3 S
AR (A PR 1) 5 ol VR DX K TR L K Bh 1 # 5 A
SRR SR Y IR BT AR AL

(2) I TCR AR RHIE & SRR S P %
AWV, BOKIREE T Sr/Ba (AR T 0.8,
WFFE X HME R 0. 15, /8T 0. 8, I IR KA,
JREZICER AL 28 Ve A A XS 2 A

AN RS IR R B ROk
TR,

(3) Fi LICR HERIL =SB Bu TS, Bt
FE XML SZ BRI, FEHEK IR, Ce TSR
SEMFAIPA I — R AR, BFFEIX Ce BIoR H B
WA UL DX IAEE S A MR AR /)N

() (ERFE LT A Tl B A A
AR A B 55 DA TR A SR REAE T B PR RE
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Geochemical Characteristics and Coal Accumulating Environment
Analysis of Late Permian Coal Seams in Wujiazhai
Area,North Guizhou Coalfield

YANG Xu,LIU Zhi-chen, QIN Xian-jin, XIAO Lin, CHEN Lei, LI Long—fu, WANG Yang

(102 Geological Party, Guizhou Bureau of Geology and Mineral Exploration and
Development , Zunyi 563003 , Guizhou , China )

[ Abstract] In order to discuss the relation between geochemical characteristics of coal seams and coal form-
ing environment,based on the analytical data of geochemical characteristics of coal samples from Longtan forma-
tion of upper Permian in Wujiazhai area of North Guizhou coalfield, the overall coal quality characteristics of
late Permian coal in this area were evaluated, and the relation between coal ash composition index, trace ele-
ments and rare earth elements and coal forming environment was mainly discussed. The results show that the ash
composition index(Fe,0,+ CaO + Mg0)/(8Si0,+ Al,0,)and SiO,+ Al,O, in the study area are 0. 28 on aver-
age ,which belong to strong reduction type; The content of SiO,+ Al,O, is the highest in CaO + MgO, Fe,0,+
SO, and SiO,+ Al,O;,which indicates that the terrigenous minerals represented by clay minerals are mostly re-
lated to fresh water injection. The three terminal element analysis of ash yield, ash composition index and ash
composition reveals that the Coal Accumulating Environment in the study area changes from the environment
with shallow water, strong hydrodynamic force and strong reducibility in the terrigenous source area to the envi-
ronment with deep water, weak hydrodynamic force and strong reducibility far away from the terrigenous source
area. The average value of trace element Sr / BA in the study area is 0. 15, indicating that it is a freshwater en-
vironment. The geochemical parameters of rare earth elements in the study area are EU negative anomaly and
CE negative anomaly. Therefore , the study area is mainly continental coal accumulation environment, and the
coal forming environment is little affected by sea water. Comprehensive analysis shows that the Late Permian
coal accumulation environment in wujiazhai area is mainly related to paleoclimate , sedimentary environment and
other factors.

[ Key Words] Coal seam;Longtan formation of Permian;Geochemistry ; Coal accumulation environment; Wu-

jiazhai area
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Fig. 1  Geological section of orebody occurrence

[Fs HEI]12021-01-21 [f&EIBHI]12021-04-28

[EZE AT ] MU (1990—) , 5, SN SLIH , AL MU B LLUEUR) St Bl A e R i B BE AR
[EWEE ] BLEIE(1967—) 55, Bt ST BH, SEMEURT G TR A A PR mlRA TR, W — 205 i TR,



i

- 310 -

\

oM M

Jit 2021 4 38 &

3 FRARBIE

EEXF BN SC RS 1 A R O X R 4
k32, N R SR R R TR M K+
BRA TR,

TR ABGR TR Z R b i (R 5 R
BE T AR A R RE M Y | AR DL R T
BRI FIHUIRI 5 55 R R 2

FRAR L 45 B 5 F BN R FT il R AR AR = 4R A7
SR A (B N RBUNCTEIR N
FUBREE KA DR =447 sh iRl il ) Fn 48 H 4%
PEIRT A A BT T BN R SN A 5 R 1L 25
BRIRMAETURA T B SE 7 58 ) Wil A" (B A AR WE
PRI[2019] 981 “5-) K it , I £ Ul /D il R B AN il SR b
FRFIREAG LT FEFF & RIS 2 R I T
SR, W TIF R [RIRE 2 K Hb 3 9% PR IR B | 1 i
PRBIERUT IRSER BRI R . IR TR
BOHRLE, EfE 0 B R ()2) GETAT I IR =
BN S S w1 S iy = W R N B
FARIBIE, £ HXHE SCEAF PR £ + Ho 1) R R &
(2006—2020 4F) , SIS UF 5 SR FEIAS 7 FHSEA A
IS T 25 AR, N8 TASR AR HE X

3.1 BFIFRIAIIE

3011 &P AERCR L E
KB AN EAR L2 T RER
Ny, = [n](B]_al)_ n(l(Bd_ad> 1/b
=[0.95(350-20)-0. 8(350-140) ]/14
=10.39(t/1)
Ny —&BF G BRIR L, v/t
n,— & KIF R FERR n) B 0. 95

n,—H R FR R n, BLO. 8
B,—#& KA £ 4%, o0/t, B, =350
B,—Hu N A #%, J6/t, B, =350
a—EF KA A, J6/1, 2, =20
a,—H N HRA A, JT/t, 8, = 140
b—#E KRB A, 70/t b= 14 (R &
YIAb B )
3.1.2 HHCRHRIER
SRR LR R R RS RN B A A S
JSNiUF IR il ==
B YRR N #2 FO T E
N =R FEA A AR AE
=(71XH1X51 ) +('YzXI'IzXSz)
Forry, —R A AE 2.4 vm®
H—E%ZEEE m
S, —H 5 2 WA m’
v, — W AR, 2. 98 /m’
H,—H {RJEE m
S,— W R HE L m?
MRS L HAR S PR, B SEA ™ 2 35 4 F
F R .10.39(vO) BI 3.5 m*/t, | S8 4143
KR 2.2(m’/t) TS0 R FER TR 3.1
(m'/t) M5 FHFERRE R 1. 7(m*/0) 5 T,
I 55 YRR N T 25 A BERIR
<3.5(m’/t) EHBERKIFRK, 15T 1k+1 300 m
Frm Ll BRI R +1 300 m Anm AT R A# T
TER UL 5 457 35 R Eo /N 20 5% & 3R R
e, M50 AR HEE KR 59 1K+1 250 m 45
Bl ER AR, +1 250 m bR DL SR LT T
K, LA e e A Fr A R R

3.2 M FIFRITHIBIUE

R _

e

S

B2 2'~2'SHR&EH @
Fig. 2 Profile of No.2-2" prospecting line



55 3 1) FEIN , 55 - SEME SRR L7 PR 7 Rt - 311 -

1400

1200

3 6~6SHR&I™E
Fig. 3 Profile of No. 6=6' prospecting line

R

o :
T e TR
T e e

- ki

4 10~ 10" SEHREHE
Fig. 4 Profile of No. 10~10" prospecting line

321 JERIESTEN S = (100x3.43) /[ (4.7%3.43)+19]+2.2

[ 57 1y A 2 (B Rk IR 3,17 m) =11.97 m
up o 100ZM 547 L e 2 (B KORJEE 6,20 m)
4.72ZM+19 100=>M
= (100x3. 17) /[ (4. 7x3.17)+19722.2 HE =475 Ma1o* 2
=11.55 m =(100%6.20) /[ (4.7x6.20)+19]£2.2
150 ok s 2 (KRR 3.43 m) . =15.08 m
i - 100 =M »
4.7ZM+19

1 AREBEGENSETELERR
Table 1  Calculated results of caving zone effect the height

Wik g WA (m) PSR () WA KT RIEE (m) P& ERRE B (m)
15 0-58 8o~ 13° 3.17 11.55
I+ 0-80 8o~ 13° 3.43 11.97
= 0-32 8o~ 13° 6.2 15.08
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Table 2 Calculated results of water fracture zone height effecting area
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Table 3 Maximum value of surface displacement and deformation in exploration area and working out area
e TERIE REXA AR Rz KRR AL
o TR JEARIAREE E Wmax imax kmax smax
N H(m) 4% r(m) (mm) (mm/m) — (mn/m’)  (mm/m)
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Table 4 Bricky construction damage classification in different position after working out of bauxite
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Discussion of the Mining Method of a Bauxite in Xiuwen County , Guizhou

WEI Peng-zhou' ,YU Si-de’

(1. Guizhou Exploration Institute ,China Chemical Geology and Mine Bureau ,Guiyang 550005 , Guizhou ,China ;
2. Guizhou Innovation Mining and Metallurgy Engineering Development Co. ,Lid Guiyang 550005 ,Guizhou ,China )

[ Abstract] Based on the actual occurrence of ore body (layer) ,in this paper, it analyzes and discusses the
mining method to be adopted in the mine from the following aspects;open pit mining method — economic and
reasonable stripping ratio ; underground mining method — surface subsidence analysis, influence height of the
mining caving zone ,impact range of the water flowing fracture zone height,and concludes that the mine is suit-
able for open pit mining.

[ Key Words] Bauxite ; Open pit mining ; Stripping ratio ; Subsidence ; Caving zone ; Fracture zone

(E#EE 255 W)

The Palynological Sporopollen Fossils and Its Indicated Palaeovegetation
and Palaeoclimate Characteristics of Xueshan Formation
in Tuonamu Area ,North Qiangtang Basin

BAI Pei-Rong , XIONG Xing—-Guo,MA De-Sheng, CHEN Qi-fei, JIANG Kai-yuan,
ZHANG Hou-song ,ZENG Yu-ren, WU Tao,LI Yue-sen

( Guizhou Geological Survey, Guiyang 550018, Guizhou , China)

[ Abstract] By study the abundant pollen of Clasopollis and Dicheiaropollis in Xueshan formation in Tuona—
mu area, North Qiangtang Basin,the sporopollen of this formation can be established as CD assemblage , dating
from the Early Early Cretaceous. The analysis suggests that the Early Cretaceous palaeo—vegetation communities
in Tuonamu area were dominated by the pyridae plants of Clasopollis and Dicheiaropollis ,which were related to
each other(or their parent plants) and tolerant to dry heat. A small number of other plants, such as Alsophila
and Lepidopsis, grew in the forest or under the forest. The climate characteristic reflected by this palynological
flora is the arid tropical — subtropical climate. By this study, it enriched the understanding of Early Cretaceous
palynology , palaco—vegetation and palaeo—climate in the Qiangtang basin.

[ Key Words] Xueshan Formation ;Sporo—pollen ; Palaeovegetation and Palaeoclimate ; North Qiangtang basin
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Feasibility Discussion of Enriched Water Coefficient Method in Mine
Water Discharge Estimation of Bedrock Mountain Area

CHEN Yi-di' ,CHEN Ping’

(1. 111 Geological Party, Guizhou Bureau of Geology and Mineral Exploration and Development ,
Guiyang 550081, Guizhou , China ;2. Guizhou Geological Environment Monitoring
Institute , Guiyang 550000, Guizhou , China )

[ Abstract] In some mineral resource exploration and verification report , the so called ‘ Enriched Water Coef-
ficient Method’ was used to estimate the mine water discharge in the futural mining, but the reasonability
remain controversial in this industry. In this paper, based on the mining data of years’ coal mine, by statistic
and analysis the mine water discharge, coal yield, mining area and mining depth, the correlation between mine
water discharge and above factors is discussed. The studying result shows with the persistent mining, the relation
of mine water discharge and coal yield is not simple ‘ positive linear relation’ ,so we can know it’ s unreasona-
ble to estimate the mine water discharge by ‘ Enriched Water Coefficient Method’ in the futural mining.

[ Key Words] Bedrock mountain area; Water discharge estimation; Enriched water coefficient method ; Dis-

cussion

(E#F 202 1)

The Characteristics of the Trace Fossils and Its Geological Significance of
the Upper Linghao Formation in Naye of Wangmo , Guizhou Province

XTANG Kun-peng, CHEN Ming-hua,DENG Xiao-jie, LONG Jian—xi,SHI Zhen-hua, RAN Wei-yu

( Guizhou Geological Survey ,Guiyang 550081, Guizjou ,China)

[ Abstract] Abundant trace fossils existed in the upper part of the Middle—Late Permian Linghao formation in
Naye of Wangmo, Guizhou province, and Chondrites, Planolites, Keckia and Helminthopsis are mainly
identified. In the lower part of the trace fossil-bearing strata of Linghao Formation, Chondrites were the dominant
fossil species with high abundance ,and the upper part was gradually replaced by Planolites and Helminthopsis ,
forming a fossil assemblage dominated by foraging tracks as a whole. According to the rock association , sedimen-
tary structure and the distribution characteristics of the trace fossils, combined with regional geological data, this
study proposed that the Naye region was a relatively closed reductive environment in shallow sea during the
Middle-Late Permian,and the distribution of trace fossil was closely related to the rise and fall of sea level,
which was the product of the deposition of the high water level system. The vertical variation of fossil assemblage
indicated that the upward water became shallow as a whole. This study provides a basis for further understanding
of the Middle—Late Permian sedimentary—tectonic evolution in the southern Guizhou.

[ Key Words] Trace fossil ;Sedimentary structure ; Sedimentary environment ; Linghao formation ; Naye region
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Structure Design of a New Slope Stability Calculation Software

WANG Kang-nian, WANG Yun, HUANG Ye, WU Wen-gang, YANG Qiu-ping

(101 Geological Party ,Guizhou Bureau of Geology and Mineral Exploration and
Development , Kaoli 556000, Guizhou , China )

[ Abstract |

Computer Data Processing and Auxiliary Mapping System’ , by persistent practice and perfection,now it can be

‘ Slope stability calculation’ is a functional module of the software ’ Geological Measurement

integrated used Fellenius, transfer coefficient method , Bishop, Janbu and Two—dimensional block limit equilibri-
um method, C, ¢ valueback calculation in slope—mass landslide , the regional data can be import to calculate and
study each other,the software interface is simple and intultive ,the calculation progress can be inserted into the
result as photo. In this paper,the structure,design thought and application of ‘Slope stability calculation’ fuc-
tional module are introduced systematically.

[ Key Words ]

Landslide ; Stability calculation ; Software ; Structure design
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Table 1  Areas statistic of slope units in the study area
RHE T ?HﬁiJc AHE T 2 RHE T
1 0.50 21 1.15 41 0.29 61 1.14
2 0. 48 22 0.70 42 0.29 62 0.50
3 0. 48 23 0.76 43 0.12 63 1.22
4 0.43 24 0.70 44 0. 44 64 0.71
5 0.27 25 0.75 45 0. 64 65 0.54
6 0.24 26 0. 64 46 1.45 66 1.53
7 0.96 27 0.62 47 0.96 67 1.53
8 0.50 28 0.95 48 0. 81 68 1.53
9 0.92 29 0. 81 49 0.77 69 0.27
10 0.78 30 0. 64 50 0.75 70 0. 89
11 0. 49 31 0.52 51 0.98 71 0.57
12 0.71 32 0. 80 52 0.98 72 0. 65
13 0.78 33 0.96 53 1.09 73 0.39
14 0.78 34 1.28 54 1.54 74 0. 64
15 0.77 35 0.97 55 0.77 75 0. 40
16 0.74 36 0.39 56 0.79 76 0.17
17 0. 80 37 0.83 57 0.96 77 0.20
18 0. 80 38 0. 44 58 0. 88 78 0.16
19 0. 46 39 0.38 59 0.24 79 0.55
20 0.75 40 0. 44 60 0.75 80 0.55
*x2 HEBESEZEENXITIRE
Table 2  The grading standard for collapse susceptibility
oo E S
Al
FEORRIAT R s o) 5% (30) 155 % (10) A%
1 Bz () 0.15 >55 55~ 45 45~ 30 <30
2 e (o) 0.05 67.5~247.5 247.5~337.5 0~67.5 337.5~360
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5 jany 0.05 HEFHEIEIW i = o
551 7E , , FUM R FN R 7 B~ JE<T R, 55
B E RS9 FE o i
I o
6 B (m)  0.05 >500 400 ~ 500 300 ~ 400 <300
AThmEspn R Cap s e T,
7 NETREES 0.05  HlIF R R HE %Agﬁ%%ﬁ% WAL TFRAS G e 5l R AR D Ko
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Table 3  The partition standard for geological hazards susceptibility

Rl oy KPR
5K (4) R % (3) &5 %(2) ARG K(1)
Tk E,, =0.34 0.30<E,,<0. 34 0.30<E,,<0.25 0<E,,<0.25
ik E,,=0.34 0.30<E,<0. 34 0.30<E,,<0.25 0<E,,<0.25
4.3 BEMTHE

BIF5 DX SR 3 3 K35 BT AR AR E 3 S TT 5 KA
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Table 4 The calculation results for geological hazards susceptibility of major slope units

HAl RS B KA
R I xpl xp2 xp3 xp4 xp5 xpb xp7 xp8
gy KRR 0.37 0.33 0.29 0.35 0.32 0.26 0.35 0.32
o KRS =1 i 1% = i h = el
R EIT xp9 xpl0 xpll xpl2 xpl3 xpl4 xpl5 xpl6
Gy KRR 0.35 0.31 0.30 0.34 0.30 0.35 0.28 0.35
5 KRS =1 h h =1 i =1 1% =1
RHCRTT xpl7 xpl8 xpl19 xp20 xp21 Xp23 xp23 xp24
Sy KRR 0.30 0.29 0.39 0.30 0.39 0.29 0.32 0.29
Ty R el 1% W= h W= 1% i 1%
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Fig. 7 The calculation result for geological hazards susceptibility of Panguan
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Fig. 8 The locations and ranges for hazards in Panguan town
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The Attempt of Realizing AutoCAD Bacth Drawing Geological
Hazard Point Distribution Map with Excel

OUYANG Gang

( Guizhou Regional Geological Survey ,Guiyang 550081 , Guizhou , China)

[ Abstract |

data processing function of Excel software could be used to process the survey data,and then performing the

When drawing the distribution map of geological disaster locations on AutoCAD, the powerful

functions of automatic drawing of the geological disaster locations as well as name annotating. Compared with
traditional manual plotting, it is of dramatic efficiency and accuracy. At the same time, this method can be ap-
plied to other mapping work by analogy,such as automatic batch drawing of borehole layout, borehole histogram
and section diagrams , highway mileage and coordinate diagrams,land acquisition range inflection points and co-
ordinate mapping in geotechnical engineering surveys and etc. Therefore , this method is of great potential for ap-
plication.

[ Key Words ]

Excel ; Data processing ; AutoCAD ; Automatic batch drawing; Geological disaster investigation

(E#FE 339m)

Geological Hazard Risk Assessment in Jianshanying
Unstable Slope in Shuicheng , Guizhou

DANG Jie, DONG Ji,ZHANG Xu, WU Zhong-yin, YANG Jie-hua

( Guizhou Institute of Geological environment monitoring. Guiyang 550001 , Guizhou , China)

[ Abstract |

applied to the prevention and control work of geological hazards from the academic research. The method of

At present, the risk assessment theory of geological hazards has become mature,and it has been

monomer geological hazard risk assessment is slightly different from that of regional assessment due to the study
size ,data accuracy and quantifiable degree. Take the Jianshanying unstable slope geological disasters for exam-
ple,summing up and modifying the evaluation experiences of predecessors’ in monomer geological hazard ac-
cording to the regional geological environmental conditions. On the basis of analyzing the deformation character-
istics and failure mechanism in Jianshanying unstable slope. carry out the monomer geological disaster hazard e-
valuation , vulnerability assessment and risk assessment. The results can provide reference for the local work of
geological hazard prevention and control.

[ Key Words ]
nying

Geological hazards; Deformation characteristics ; Risk assessment ; Shuicheng county; Jiansha-
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Fig. 15 Remote sensing interpretation mark of mining mine
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Application of Remote Sensing Technology in Land Occupied Loss by
Mining Development in Guangxi Zhuang Autonomous Region

LI Si—fa,LI Liang, ZHAO Wei-li
( Guizhou Geological Survey ,Guiyang 550081, Guizhou ,China)

[ Abstract] Based on the data characteristics of a variety of high—resolution remote sensing images , combined
with field investigation it establishes the interpretation marks of main mine features,such as mine development
land occupation , mine development status and mine environment restoration and management, and according to
the established interpretation marks ,through the superposition of regional geology , mining right data and remote
sensing images, realizes the research of mine development land occupation and mine environment restoration.
The results provide technical support for the national green development index statistics and mine geological en-
vironment management.

[ Key Words] Remote sensing; Guangxi Zhuang Autonomous Region; Mine ; Restoration and management

Land occupation
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New Identification Method for Geological Hazard Source in
Mountainous Areas:A Case Study on the Key Aera in
Panguan Town,Panzhou City, Guizhou Province

LENG Yang-yang'~’ , WEI Lun-Wu’ ,LAI Qi- Yi’

(1. Guizhou Institude of Geo—environment Monitoring , Guiyang 550081 , Guizhou , China ;2. Chengdu Center
of Geological Survey,China Geological Survey,Chengdu 610081 ,Sichuan ,China ;3. Chengdu
University of Technology ,Chengdu 610059, Sichuan ,China)

[ Abstract] Based on the Detailed Investigation of Geological Hazards and the Demonstration Project of Risk
Assessment in key areas of Guizhou province. Taking the key area of Panguan town in Panzhou City as an exam-
ple, this paper puts forward an innovative method for distinguishing geological hazard risk , which includes divid-
ing slope units, calculating geological hazard proneness and its threshold value index, estimating the risk source
of per geological hazard, compiling hazard distribution map of geological hazard in the study area. Relying on
distribution map of the geological hazard sources and combining with the frequency of different rainstorms, the
range of hazardous sources of geological disasters can be predicted and the distribution map of dangerous areas
and sources can be compiled. and the meteorological forecast of geological hazard risk in key areas can be more
scientific and reasonable according to the relationship between rainfall intensity and rainstorm frequency.

[ Key Words] Mountainous areas ; Slope units ; Geological hazard ; Identification method
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