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Geological diagram of Yangjiawan—Laomuwan area in the adjacent area of Guizhou and Chongging
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Table 1 Summary of structural characteristics of Yangjiawan—Laomuwan area in the adjacent area of Guizhou—Chongqing
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Fig. 2 The prototype of the Yangjiawan—Laomuwan graben and the spatial distribution of the manganese ore

body in the early Datangpo of Nanhua Period
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Fig. 3 Contour map of the orebody thickness of the Yangjiawan—Laomuwan manganese graben in the adjacent area of Guizhou and Chongqing
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Characteristics and Prospecting Prediction of Nanhuan
Manganese—bearing Graben in Yangjiawan-Laomuwan
Adjacent Area of Guizhou and Chongqing

SHEN Hong-gian'*’ , ZHANG Sui'**  XIE Xiao—feng'**’ YUAN Liang—jun'?*’,
YANG Bing-nan'>*, ZHU Pu' XIE Xing-you'”’, ZHENG Chao',
ZHANG Ping-yi'"’,ZHANG Ren-biao' ,YAO Xi—cai'*’

(1.103 Geological Party, Guichou Bureau of Geology & Mineral Exploration and Development, Tongren
554300, Guizhou, China;2.Engineering Technology Innovation Center of Mineral Resources
Explorations in Bedrock Zones, Ministry of Natural Resources, Guiyang 550081, Guichou,

China ;3. Guizhou Prouince Manganese Ore Resources Forecasting and Fvaluation

Technology Innovation Talent Team, Tongren 554300, Guizhou, China)

[ Abstract |
—Guzhang Basin (III level ) , Wuling Basin (II level) in Cryogenian Nanhua Rift Basin (T level). We compre-

Yangjiawan—Laomuwan Manganese—formation Basin is one of the IV—level basins of the Songtao

hensively studied the variations of the manganese—containing rock series and the thickness of the manganese ore
—body in the Yangjiawan—Laomuwan Basin, and defined its spatial distribution. The long axis of the IV-level
basin is distributed along the northeast direction of about 70° with the length of > 10 km and the width of 3 ~4
km. Most of the basin has been denuded, with a little residue in the central, southern and south—western parts
because of the late geological processes. We predict that there is good prospecting potential in Shibaoping area
located in the south of the IV—level basin, Shahewan area located in the southwest of the basin, Guizhou Prov-
ince and Laomuwan area located in the central part of the basin, Chongqging City, and 2-3 small-medium man-
ganese deposits can be found.

[ Key Words ]

Eastern Guizhou; Nanhua Period; Manganese—bearing graben; Prospecting prediction
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Fig. 4 Each structural characteristic of Foq, fault zone in Bojitianl gold mine
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The Ore-controlling of Fault Controlled Ore Body in Bojitian
Gold Ore Blockl , Southwest Guizhou

DU Wang—-qing', QI Lian-su’, LIN Shan-shan'

(1. Guizhou Zijin Mining Co. ,Limted, Zhenfeng 562200, Guizhou ,China ;2. Institute of
Geophysical and Geochemical Exploration, Guizhou Bureau of Geology and
Mineral Resources, Guiyang 550018, Guizhou, China)

[ Abstract |

Bojitian 1 gold ore block is an important part of the Shuiyindong ultra—large gold deposit. After

drilling in the pit in the past two years, a new fault controlled orebody controlled by F.g, of the deep buried fault

in the third member of Longtan formation has been discovered, 4.95 t gold resources/reserves have been proved

by production exploration at present, the orebody is thick and high grade, it is the main orebody of the mining

area at present. In this paper, based on a large number of drilling and tunnel data, it analyzes the ore-control-

ling structural characteristics and their ore —controlling functions of ore block, especially the ore—controlling

structural characteristics and ore—controlling rules of the newly discovered fault controlled orebodies, and puts

forward the ore—seeking direction and exploration suggestions in the future.

[ Key Words ]
block ; Guizhou

Gold deposit; Ore — controlling structure; Ore prospecting direction; Bojitianl gold Ore
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Table 1 Basic test results of main coal samples

I Iy %

TRRER 5 RO,MAX/% - FHLAL R JRARZE SREERIE/m
14 1.75 51.7 67.8 32.2 A 25 477.73
3# 1.82 68.8 88.6 11.4 JE A 25 492.25
6# 1.80 47. 4 62.0 38.0 W2 519. 47
T# 1.89 44.1 57.3 42.7 Tk 25 530. 12
10# 1.62 54.0 72.2 27.8 JEE b 2544 726. 42
18# 1.80 48.1 66.7 33.3 BERZ 45 770. 43
224 2.02 48.8 64.8 35.2 BEBR L5 638.95
244# 2.01 46.9 61.4 38.6 JEER: 2544 652.05
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Fig. 1 Pore photos of coal sample under scanning electron microscope
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Table 2 Mercury intrusion experimental date of main coal samples

ppes LB/ EMITLG BILREE LA AR (%) BARBCE ik
(em’ - g) Efpm /(') /% KAl bR ML AL /% K
1# 0.014 8 0.307 0 3.500 0 2.400 5.760  9.060 29.220 55.970 74.62 I
3# 0.0215 0.176 0 2.9200 3.740 3.900 20.806 47.160 28.129  44.17 I
6# 0.014 8 0.027 0 3.9300 2.340 0.000 3.990 33.387 62.622 92.55 I
T# 0.026 2 0.203 0 4.730 0 3.570 5.328 2.497 28.929 63.247  76.45 I
10# 0.014 4 0.2381 2.280 0 1. 958 3.709 31.804 24.575 39.912 59.61 I
18# 0.0189 0.202 2 3.9500 2.760 19.579 18.985 24.073 37.363 51.54 I
224 0.028 4 0.101 0 6.480 0 5.240 1.849 6.876 31.194 60.081  88.05 I
244 0.022 8 0.300 0 6.3300 3. 180 4.960 6.658 30.206 58.177  85.26 I
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Fig. 2 Types of mercury penetration curves of typical coal samples
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Fig. 3 Relation Between metamorphic degree and porosity
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Fig. 4 Relation Between porosity, total pore volume

and total specific surface area
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Fig.5 Curve diagram of methane Isothermal adsorption test
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Table 3 Fitting results of methane Isothermal adsorption test

T e S e
1# 16. 29 1.19 0. 84 0.980 1
3# 24.04 1.32 0.76 0.982 6
6# 20. 53 1.27 0.79 0.982 2
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10# 22.73 1.15 0. 81 0.981 5
18# 17.51 1.33 0.79 0.9810
22# 18.08 1.24 0. 80 0.981 8
244# 25.51 1.26 0.75 0.984 2
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Pore Structure and Isothermal Adsorption Characteristics of Coal
Reservoir in Jinjia Mining Area, Guizhou Province

TANG Dai-xue', LIU Wen "', LOU Yi’, SHAO Lin-jie’, YANG Fu-qin’

(1.117 Geological Party, Guizhou Bureau of Geology and Mineral Exploration and Development ,
Guiyang 550018, Guizhou, China;2. Guizhou Panjiang CBM Development and
Utilization Co. ,Lid. ,Guiyang 550081, Guizhou , China)

[ Abstract ]

ince were analyzed by means of SEM, mercury injection test and isothermal adsorption test. There are more pri-

The pore development characteristics of 8 main coal seams in Jinjia mining area of Guizhou Prov-

mary pores, pores and tensile fractures in coal reservoir, secondary pores are mainly intergranular pores, and
mineral dissolution pores and mineral mold pores are relatively less; mercury injection test shows that there are
more open pores in No.3 coal seam, mercury injection curve is type II, and pore connectivity is good ; No.1 and
No.7 coal seams are mainly micro pores, mercury injection curve is type I, and pore connectivity is medium;
mercury injection curve of other coal seams is III The results show that the methane adsorption rate of No.3 and
No. 24 coal is the fastest, and the adsorption capacity is the strongest; the influence of pore structure of coal
reservoir on methane adsorption is limited ; comparative analysis of coal seam No.3 is conducive to the develop-
ment of coalbed methane.

[ Key Words ]
phic grade

Jinjia mining area; Mercury intrusion test; Pore structure; Isothermal adsorption; Metamor-
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IR s 2— QUG 23— B VLA 54— TR TR ZH 55— B S— MR LU X iR — B 6— Mk L XA 27 — B, T— T {2 A 8—2 L 4 59—
ORI 10— AT )R B s 11— TE MR B s 12— 2 B i = s 13— 15 A s 5 14— 30T s 15— HuJZRoIR

2.2 HREHIE

PR FA S0 1R £ 2R . V)2 2 A 1 < 24
R 5B Z 7= < R A

Wi R (R . 7= T F1 W2 ekweas o, 2oy 5
TR AR 2 WSS B el 2 ), R SR AR | i
AR IR 2 PR HA —F K2 4 300 m,
FE2Y 200 ~ 540 m, %L K5 A6 AE 7980 -
13380 ZkZ 0], 250 A A1 K LA iR, ke R
F, PUK L ABRA T4 i i i s .

R 4 5 T A L A A B
(P,B*) . —Bt (P,B") Mg pl AR (A vpr | 4k 22 1
AR BEHAR KR EOURZ =, BEIE AR X N
WEZY R, AT A A B2 KL fiRS BEK
Fr AREE A R KA A ISR R o A
FE 798013700 2k 2z [0], B A5 il A 55 K iy 2 4
BRI RGE A4 1 200 m, 5 7] 2E {1 100 ~ 480 m,
PIJE L2 s 40 B (PLR?) i kIl AR

rh G i o R B JERRE SR oK IR A L XA — B
(P,R") HAEE A AR BE IR IR Z

TCI 2 “ WAL i 2 JR P R ER LK 1L AR
R T A i 67 B 8 (4 e i o7 32, 5% 107°, 4°F
BT 4.02x107°) , B KA R Z (5 & L
15.09% 107 SIS 2. 49%107°) (SN HL B &)
105 #iJ5 KBA, 20135 2019) . (AR EE K A0 41 &
SR 2E  HANESL, W IR BN CF- 2 f
1.5x107) o &40 4 & BRI A - R
o BEICE MR EEIRS KA DA KA
okl om B e K e D A TR SR 2% (AR
#3,2016,2019; KPARAR 45 ,2014) .

3 IRITE IR AN

3.1 PASEE A I A
AL (2) B8 A I 253 A e 1 %



.24 - SO ML R

2021 4 38 &

RAH B (P,RY) 5—B(P,p") ZIal, JEJE 2 ~
80 m, I Eh PR FL R T o A B A B ), — ELKS
XEAANE KL R P BB — Rk
W27 Je )2 K20 R AR 30 55, 2 B 7
ffA ik s SRR, A S etk s, HANE
Si BRI N X P B AR, ZE AR
eI R L DR T 0 5 v LA 0 ok
AT E R A SR SRR, JR R aA K R
YRR A, KRR AR E PR ER R AR , K
A R B RRb i 9e )27 AT, RSB 1 K
Ly 2 ) L, A L ) i 30 ) R A A 608 e R T
S i Sl e TURRAE L, 6 B2 4 R e AE T 1
TR A2, B [ — A L L=, ok e
JBERRIERE 20 ~ 260 m, MWB X 7G5 & &K
0, IR 5 2R R 5 1 (AR T 1) A JREAR 3, 3%

PN IEARIEHR
MBS | &8 oo SpeRE | JERE | i
= TERE 1
& [t | m| BB s Py
- RS TR, R |
B it R
i
W% Kl
R
=% |BE 4%
B &K B B
% ;T,_ *
| 9
U %
i AR A
R
- B
B BRATH
b x| | ST pamiE memmE LT
=B A
AR (B K2 8-60

B2 REEVEMEHRKE
Fig.2  The stratigraphic column of Nibao gold deposit

3.2 ‘AR ARFE

IhARBE A A A B O R R R A
Pe—IBE X EBCA TE R O e s (18 3 B
ace) , B LR ATE A E AR AL TESA
— EROIR ARURIR R AOIRAE (3 BjA C
d) s Kl ) =S o AR SR A v R AR T B
Ao E T PR B 3 T ¥4 20U B8 1) A T) , JHG PR
AT N T AN RZERE o A2 o AR ) 4
19, AR A 20 ot R A 5 2 T 45 o 1L BE AR X A

%, RS A 4 AR BE AR UK, 21 B — I 1 20 o
BN TR R L A5 R P BE A | ] R A
PEGH, Z W ME AR R R A S
At B REALBLR (3 BR b)), W E
an R SIS (3 A1) .

4 WETZRADHHE

RSB ICAT GRER, 32 78, TR
o S5 o0 2R & 8T, MR T AR 7R MRS 4 Bt
RO () ) A BR 2 758 B, FE S Y Au iR
F Au-1CP21 ki 4 B A 45 B8 71 & 51
PE i AR 10 2R 5 ik M61-MS81
JEHRE B S5 TR B 5 |, 325 R ME-XRF26d
X RS CIEAE fhyE N

4.1 W EIURHBRIL A REE

MR 1 AT LVE ARSI & a0 A rh F 24k
SN Si0,(23. 31%~ 47.21%) Al 04( 7. 24%~
16.76%) TFe,0, (6. 08%~ 23.72%) .K,0 (1.07%
~4.41%) .Ca0(0.47%~19.85%) ,Mg0 (0.25%~
6.13%) \Ti0, (1.05% ~ 3.65%) . SO, (0. 14% ~ >
34%) Jesk (2. 95%~ 35.06% ) ; IREAL M4
Na,0(0. 01%~ 2.08%) .MnO ( <0.05%~ 1.24%) .
P,0,(0. 68%~0.94%)

WAREEIR A0 A Si0, & & EAR AR g, AR f
TR, B 23. 31%~ 47. 21% , F-14 35. 30% .,
BRATFE L BT A2 BV EGR ZN A REAL, H Si0, Al
ik 89.21%, SO, “F¥&E N 11.96% ,Ca0 MgO &
A, Ca0 MgO X & i Z Ak E] 17. 19% , Ui
T A AL R FRE AR AL Y A s K, 0 B & T
Na,0,Au 5 K,0 A W R AHCHE, WK 5 1A BE I
(RS TR IR /L IEZ BN
4.2 fHEIGER HERILAERHIE

R 2 IR, AR BE K A A Co il
(3.4~52.01)x107°, 5 25.7x107°; Ni &t H
(7.0~68.5)x107°, ¥ 38. 1 x10°; V Fim Ny
(43 ~493)x107° SF-H) 192x107°; Ti &5 4 (0. 09
~1.83)x107 F-17 0. 89x107°;Cu i M (4.9 ~
147.5)x107°, F-3 65.9x10°; Zn & K (14 ~
340)x107° 314 165. 3x10°°; W & H (1 ~54) x
107,371 9.55%x 107°; Cr & & 4 (40 ~ 170) x
107° -4 84. 44x107°,
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Fig. 3 The microscope photos of altered tuff sample in Nibao gold deposit
x1 RESYHERKRET AUERTE Ff X107
Table 1 The chemical composition of altered tuff in Nibao gold deposit
LY Si0, AL O; TFe,0, K,0 Na,0 CaO0 MgO MnO P,0, TiO, SO,  LOI 1000
7K910003-1 34.13 15.83 18.42 3.25 0.15 3.04 2.45 0.20 0.40 2.85 4.26 17. 40
7K946008-1 47.21 14.88 15.72 3.8 0.08 0.54 0.25 0.01 0.37 3.20 30.6 12. 69
7K954007-1 29.13 19.37 20.36 4.41 0.04 0.47 0.28 <0.01 0.39 3.65 >34 18. 68
7ZK9500-1-1 23.56 8.97 10.38 1.74 0.07 23.6 1.99 0.87 0.50 0.97 0.44 26.35
7K958012-1 40.01 15.40 14.72 3.45 0.22 3.54 291 0.14 0.26 2.76 5.52 14. 57
7K962004~-1 39.98 16.62 11.84 4.10 0.11 5.21 1.88 0.25 0.19 2.64 16.80 13.72
ZK 609-2 46.89 9.12 6.08 2.05 0.11 10.05 4.96 0.32 0.10 1.05 4.74 14. 04
ZK 609-3 23.31 10.01 23.72 2.47 0.07 9.76 3.25 0.33 0.8 0.87 >34 17.32
7K966023-1 34.32 12.44 13.72 2.97 0.13 810 4.42 0.19 0.42 2.51 22.4 14.37
7K966023-3 41.02 16.76 14.52 3.02 0.35 2.82 2.87 0.10 0.31 2.94 3.38 13. 87
7K902001+1-1 39.66 12.92 13.56 1.07 2.08 7.76 5.28 0.18 0.41 2.58 1.84 12. 46
7K902001+1-3 34.01 12.54 13.42 3.06 0.05 7.97 2.34 0.22 0.35 2.23 6.98 17. 66
ZK110A-1 36.87 14.10 14.47 1.82 0.50 6.94 3.36 0.43 0.94 2.13 215 16. 39
7K609-4 26.53 7.24 12.77 1.74 0.08 19.85 3.40 0.46 0.49 0.68 17.50 11.25
7K962004-5 34.52 875 13.88 2.22 0.09 13.55 3.29 0.53 0.63 0.81 17.30 9.13
7K902001+1-4 31.41 15.77 18.04 4.18 0.07 7.84 2.18 0.36 0.33 1.70 0.14 17. 66
7K902001+1-2 37.50 11.48 12.50 1.10 1.60 11.70 6.13 0.21 0.39 2.37 1.36 13.21
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i LT RERR B AR AL L e (BT 4) o AR
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}99.07 ~24.81, ¥I{H 14.55; % /08 H &,
8La/8Sm {H N 3.95 ~9.65, ¥J{H 5.51, Eu &EA
NS H (8Eu=0.40 ~1.02) ,“F¥{H4 0. 79, Ce
FEARTCRH o W Lo 4R N - G2 A i Y
Skl K S W 4 LA R AR A —
., FARMEM TR BERR T (h 3 ) A AT
B R AE (FHERR,1984) o
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Fig. 4 The partition graphs of rare earth elements in
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altered tuff of Nibao gold deposit
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U AF I 1122 8 LU e TR 1Y) die s i Ak A 3K 0
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X P kL9 Bl & AR R I Bt R R BB, i
(RIT %5,2011) FORFFE AR, ik JE 1L Kkl 4
KL & S5 AR I [ AR % R 251, 0+1.0 Ma, 54¢
FHLIX A P~ T 3 FRAFWEFEA AR, R BiA 5
VAR R KR8 L 55 % B [ A AR ], 5
P P AU 1L 2R o A i X, AR 7 20 B 3R
A AR B 1 5K 4 U0 RG , T2 AR T K Bl A e i 38
SUIGAR G FREE (SN X St GG 2014 ) #2345
TAR 12 3 1 FF i I 1 Bl b 08 P T 3 1 &
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R CREETR 4, 1998) 5 B PE R AL T A LG
Jty ANFE B 20 BRI 3N, R K TE 3 54
WRAVERA X, WA 1L LR A W& B AR SR
B I B D7 S K BT A



« 27 -

(610" Y] SO1) LI it bit* (€100 ZTIA ) E W0 » Sk ° o OIXACTY MY SEALZL I % LT ol RS 200 1L * Qe it (24 <7 20 B (i) S QL0 26 vt b g 1

R BV R BR  R A KL R b e 2 ) A7 SR R T

*

01 6 L ! I 6v'0 170 I 6T ¢> ¢> [4 €0 ¢l 0 0°1 L8 6000 weq
Lve €6l 8C'1 121 0 ¢t I¥9 69°¢ 9°01 L9°T 811 - IVECEdN
L'ty g6y 89°0 801 108 L09 1IvT €°0¢C ¥8°1 47 - cd6SEdN

06 06y 01 T Ltc Ove'l 606 8¢ It S¢L €6 TV 16T 60 6S%6 L6799 ST 0°¢9 0200 €-1+100C06MZ

06 09C LtI I 8¢ CIS'T 6e¢ ¥I't 1T 091 L¥ €8 601 I'9 00l 8L6 878 8¢l S10°0 1-T+100206MZ

oy ¢t LT [4 69 tI'0 060 €0 V0 L ¢0> ¢L TE0 60 e 960 ¥°¢ 0 S0¢ 0Se "1 ¢-ITI MZ

0 9 ore ¢ ¢y 8800 960 610 V0 Sy 61T TIC 0ec LO T¢e 6£0 86 09Lt 16y I-1¢1 MZ
0ST 9LE L€T 61 Tec 0L ¥9°L 08°C 6C G001 T¥ +vT9 190 L6 G'6IT SOVI 0TS elc 600°0  €-€T0996M7Z

0 w LT € 19 €10 91T 00 +v0 98 0°l 0L 00711 T°1 €6 ¥l vE 09¢t LEO'0  T-€T0996)Z

0L 6¢c 601 C¢ wvoC CIS'T CTL'S ¥I'CT 61 vIL 6 LS ISTT 09 0¥l 9¢L 8¢ 0 €6¢ S6C°0  1-€20996)Z

08 ¢lc 8 Tl Iyl 1¢S0 98°C €L°T 8T 0°LS 08 TLE SS0O €¢ €9 O0LY  €°0C 00 001< 0°0I< £-609 MZ

Oy Sy veC ¢ S6 609°0 SSII S0OF¥ vS  I'6S S 06 060 91 vel To¥ €L 0 S6v (450 =609 MZ

0 79 S8 S 09 cl0 991 ¢v0 L0 86l 97T ¢SO0l ¢<¢&¢ 91T €€ 0l 67V 0 €€C SLTT 1-609 MZ

oy ¥cl 201 8 CTII ¢€0 91T 890 ¢ TLE vl ['1e ¢¢o 1t S0 90°¢ 6°¢C 0 €28 6C°C 1002967

06 9% OLI I TvCc 0¢9°1 <8¢l ¢lvy ¢v 198 €¢Il 819 99T +7TI ¢S'T01 S6°0I 8%y 02yl 600°0  T-v00T96MZ

06 C6t 991 ¢ 6l 0SS°T Ic'6 BI'¢ €€ <00l I6 8¢ BT 86 0¥l 070l 0°19 688 600°0  T-CI08S6MZ

09 181 89 ¢ Iyl 6vS0 8¢ ¥I'I ST L¥S TT L8 80 LY 6 v L89 T'LL 8°9C €100 I-1-00S6)7
01T ser 01 S vl 90¢0 S6¢ S60 I'T S€C 6% 071 GLCT T'E  vIS 0€T LT 0091 0c'c  1-800¥S6MZ
OLT w6 8  ¥§ ¢ov €T SCCl €y ¢¢  ve8 €9 68 T6O OVl S€El LL9 L6y 0 £€8 106°0  1-LO0VS6MZ

06 SvP 91 ¢ SS€ 0€8°1T OL0I vS¢ 9°¢ L'¢e6 80 9'6¢ 09T G'II ¢°¢Cl 6€°¢  C'lE 0129 0£0°0  T-8009v6MZ

ov 2 09 9 LLTccO0 18T IL0 €T T8 vE vve 6y vT 9t €T 101 £e6 080°T  T-v00CTY6NZ

06 SLy €81 T LLT SL9°T O¢'Il 10¥ 6°¢ O%OI 00 9'6c <€I'c 07Tl Syl Se6l TOE T 0100 T-€00016M7Z

LA/ A L 4L BL us Y qd N N JH m O ) SY ny a=H

Se 1 /E;H

1sodop p1oS orqIN UT (910 ) YOOI I9YI0 PUR JJN] PAISI[R SY] UT JUSWA[ DRI} IDYI0 PUB P[os Jo s)uaIuoy)

ESELENY SO SR AHYZYHER LTFHU

(%3



.28 - M

p2l:

Mo 2021 4 38 &

X PN B IR A TR 5 A MR A2 S U
TSI I A6 AR 1) 98 58 1 W 4 43 A, AR 41 9 V4 e
HLIX 2R B A0 A RRAE | T W A S 5 3K T &
FRE IS Sh AR T A RS (BT A IX
BT, 2014) W R BT R IR T e iR 5 4
kA T 5 B O S R AE BT R R DL
TERHK N A AR ) 43 53 1 S B e R AL TR s
ZME RIREA IR 4y S E R TR AR R R A T 1Y,
T I PR 25 R TR 2 21 o0 7 3 D T R 2 2R
AR I RS IR BT (5N A X I B, 2014 )
PRI AU AR 1) 99 5 1 W7 4 55 16 — 38t SR B 2k
ARG S R R AY E L 8 5t

PR XTI A R R R S0 IR A
FAORBUNEEICH ARRE K LR & A
PR = BRAKR . Ol fA R SA (4 ol AL oA
32.5g/t YNBDDH117 - 1) & K A | il A2 &8 I
TER LR P B 8540-9660 R Lk Ml A7 T 2 X JE B
K 5 s AR RGBS B i
HE B R AS AR 0 LB W AR, AR
Hi B AR LI 2 TR R e R, K IR
REJEREN 20 ~260 m, HE PR IR RS0 R K
LU VR FHRIE 9 B 4% 0 T ) BHAIF Bl SR vl LU
Ve BRS04 1) JR B A A AR A 5 kA TR R
R AT A XTI OE R, W X P8 2 AR, K
LLIRR JiS 7 7R JEE B 0 i DA JEE AR 2K L 53 A 11 TR
FERHET SO, 0 R K, Fe IRA K M
FRMETR G HUAE , DI 2 06 0 Ll 328 3 P i
PEm PRI GZHER 55 ,2003) A0 K
1 R IE N I S Ll e i 2 1 rp e A iR
FE S LR BER, il e i R
FUMCIH , S0 B 8 FH 9 5 20 3 1 5k, EDIE 4 ™
YER 5 kLA 2 Ul i I R

6 Zit

JEE PR AR B R K s R A i e = I
ANAFAE, SRR (4 K LA R BE, BE AN 2887
BT RO i B 1 LR i S 3 PP B L £ iR
G R T L IR TR (] A JERE A Ao
L ASPIESLY PN €T VNG S TH RIS S
L 23 RIS B R, A b (o ey, 7 PR PR RE R
YR BR G B PR I L 48 U™ DX A5 K LA A
KAEVIR B EH IR

iR B ESkL b LB ETRPIFE P
P e Y R R R SO NS o A s e N R
B | B IR R B

WXETR BRELSFRHLIREY FR TN
WH B REHRRAR EAMBEEZ I TN AR
A R EHAT R R ARG T, 43 B AT E K
R0 B | IR ARG

A AEFIEE L KRR FAFR TN TR
AL A FRANS] RER &R, T B EEBERYR
Ry & A RN 8] X455 g R B BATE K A X
535 B, B IR EORHH

[ &5 30k ]

BRI AN, Ak, 45 . 2013, BT R IR AR &0 & 07 A ROC H bk
FE2EFHEL )], 005 A ER L A%3E R, 32(5) :591-598.

AR 1984, F LocRMIERALAE[ M. ST AR, 20-21.

B, FOUEE, A, 451999, BTIR &0 R S HiA (M),
BEBH B RRE R AL

XU 2R3l Eho 4 L 2006, — A5 kL i A RIS & A G
& R—ot MBS [J]. &R ,25(1) :101-110.

B 1976, TLRMEMBBIRFEE[T]. MR, 5(3) :167-174.

MR, KT, R HE, 45 . 2003, 3T 74 SCELE [ ok LA A R £ oG
FEFHEL)]. PadeHET, 2(4) . 37-38.

SN LR A B L 2014, HE DX B SN AR [ ML dE Rt i
R

TN BRI AT BE . 2010, SN &0 FIRE SN RS R].

SN HUT P A T & R 105 HUBEARCBA . 2013, SEON & 4 B
BT IR (BB HUBi 5 [ R]. 5.

T HE R 105 HBT R BA . 2019, 59N 01 3 - 22 4 ks
XA = A 54 T 5 H SRS (TR ) [R].

AR R ES/NF 2215, 45 . 2016, VG R IR RS0 R BRE &
kAR R S & Wy MEm IR [T]. SN, 34
(4) :245-250.

AR BN . 2019, BRI &5 IR &0 K AT e E b
BRAGZEAFAE] T]. PHALHBITR ,34(3) :245-250.

BT L5 0 R B2, 45 . 2005, 25 V4 g E KA P A R IR A
W], HFSEEE, 41(2) .12-16.

K , EE 2 R, % 1998, IRE L L Es I E LB S
WAL T]. MHERTEY:, (1) 47-52.

EMHE, Tarss, KWk, 451995, B LI HEIX IR 2 HL A 45 4 5 4
B AtsEaJ]. SR, 12(2) :91-183.

FEOHE, #2003, kJE LK AKBCAE S 5 X R AT —L 5t
M B K RES X RG], ST MR, (1) :5-10.

UL, KA S 58,45 . 2011, SN 45 B0k JE 1l % B A R TS 358 K
# LA-ICP-MS #5A U-Pb 4E 1 . X JE 1L R K BUA S 549
FHBLR A RIARLT]. EA5],27(9). 2743-2751.

ARk, T2, THEE . 2014, BVH R & MU X 40 14 i 1ok 72 (A
FIERFFE[]. &A1, 460(10) :122-125.

(THEF 64 )



2021 4% 38 % Al

==X
n

W Vol. 38 No. 1( Tol. 146)2021

o1 A (RS 146 1) GUIZHOU GEOLOGY <29 -
AR RNBELEANEFFUERUAREMFRHA
7“\,\,\Li12 éf] )Ll,/?;‘ j]l,;;lglbiaﬂl
(1. BEPOAHLBTRA RS P  PH4 710068;2. EFRMIA =R PSS IE L P LR 4 S50 5, BEPE 784 710054)

[ B]ALAR P RABREZZ B+ P RIS GIE ZN BT T AR,
Yok A E T2 A &R v A J?':‘%»(Stegodon orientalis) , %G i E A KSR 23
L3 R T ) R0 A B IR AL B R A BT 6 8 PR A AT A B AR A R
JAAKRE B

B NS SR R
R E &SRR 7 @0 547 4

BT A e
B G 0%

B SE b & oy 835 2 AL B 8 H T BT X %

FAH, TRAWE AR, REEEHPRFEEZABHZLIAN TR P R
BRI R AT AR B I L B AR SR B E R E L

[RBIRI] R PR, REE R A5 85
[ FE 425 ]P534.63;Q911.2

PO RGN F R E AL 45 320~ 33° 1@ i #4
H— WP A IR X e AL 3, e B e S
Mk R BRI PSRRI RGURE, b [ [
FHP R E R ot i R R B
FUAT A FL A R 2 B RN SO0 A (AT T A
45 2018 HkIE bk 45 2018) . M 2016 4EIT G, B
VEAE M SR A B )iz T R E Y PR AE R
RIYTEE R R X R Gk T A, s
b2 P A3 2 3 R WK AS R BRI I o PR A
IrESEHAT T 6 R IELNERIN, 52 BRI 7 R 5t
S FEIRF] 9 300 m, BB RITHRE H T R
B dpe B LT AR B R TR X R G, 2018 4F 11
H AR R YTREEA T 26 Fk [ - FE e B A
BEEE S AR N B AR RS IR R
T O G AR, 2019 4E 3, 7E[R]—Hi 5
NEB T —HibA . X2k 20 e 60 4R F 80
EARZ IR (REFE L, 19605 2547 1H, 1962; 17 9 R
S,1987)  FEDCH T FRR R IS 25k
B IRAED T RURF I h R Bz 2L s i f .

ASCXF 2019 AEAE I R YTHER B A B H &

[ We#s HEF12020-06-24 [ f&E BH]2020-11-15

By MR AR, 5 e, PR
[ ZEAFRIRAD A

[ XEZS]1000-5943(2021) -01-0029-06

B SIR GAC A HEAT 138, R T 2k A
ERUEE T RALE, IR T AR
i £33 M AR 5 S0 G A A7 A Al A AT
A M JZ IR L B R B S I R IR, 3 82 1A
GACAT R B ACHEAT TR0 20 T, 3 xR AR
AR G I BETE, BERE D9 B DU R
GOREH DA b AT A0 3 BTl AU PR
GE S et/ ik ig 2 ¥

1 REEEHNYWERULSA

1.1 bR

DT T B S 44 P4 g 6, H 38 AR AR A T 2R
25 105°30'30"~ 108°24'37", dt 4 32°15'15"~ 33°
56'37", MAHIAH 27 246 km®, DR RYTRESE 0
DT R A B L L Vo B RS TR
A TR 1 1 A T A EE AR — 47 TR Bt 2%, 1
ZXA) R TR KX -T2 X T3

V] )t 5 Mt B R R () —— R e

(EETR ] 5k A Jm 4 [ 25 A A0 A 5 040 I 7R YT H (DD20190601 ) 5 B P4 4 i F 4 13 1 H

(2017ZDXM-SF-27-1) ,

[MEBRINT 1 ZE2430(1987—) 8 RGN, TR, B4 | 3 50 35l 5 ast b o8 2 B¢ Sy AE 92 5 )2 A 5T

TAE, E-mail. :didalixingwen@ 163. com,



- 30 - 5t M

2021 4 38 &

AR 1) BT BNz R Y FLRE Y
ZEa | SRR A DU IR R
GURER RGBT b R S S A A kR
TR DO R GURE B T A S A
TOUT T R B T R B AR GCA A R X /N R
VY S BRI BB L = Sn R AR YA X,
T R JEDU R U R R T AV A B e
JZ, H RT3 X7 A B8 R R 22 B0 T A
AT HLGE R Y R B RE AL, B R B A T
ZERSRINHP D) SR EBA(P,y) 1L
TEBRFIFH (Paw) KA (Pdl), AKX
B Fontem i -4 1 il e db e o AR AR DR B
FR TR 2

KA BEHAEATEX R A F I i B R X
/NEHEL TR, AR XA A R TR AR 5
NS TE A SRR SR OT AL T U RS REOR E
PGB 0 K G L X, Aty sARBR 2 107°007 11.
78"F,32°49'01.68"N, H- 14k~ 932 m (& 1, &
2), REABIFEEE L - BHRRFFH(Pw)

32.5° N
108° E

107.5° E

107° E

NPERNEERESEHFHMBMAE

Fig. 1 Geographical location of Tianxingyan cenote

&1

in Nanzheng, Hanzhong

JRAB A ERIR B v AE T S AR PO
BEBEIN 2 48 BEIR | SE 4 Toik . I DB 23k i B
AR IE 82 m, JF AR 1 891 m?, JF AL 50 mx
46 m, JUREFLE LA T O mA (K 2) , B+
RPN —/INHSF- b, FL A 38 50 AE B 5B AN 5[]
TUEE, RAEASHRMITL 30 m &b, B E T/
KR, I YA b T 3 i e AHB T AR

I
[ ] 1 (] 16
[-] 2 w] 17
[-] 3 [ 3d 18
>] 4 L] 19
(=15 (D] 20
L 6 (] a1
L 7 D] 22
L-7] 8 H s
L 9 ] 24
i 10 ] 25
E 11 RS
Aol 12 b ] 27
>+ | 13 ] 28
[—] 14 ] 29
(] 15 30

E2 RESEHMWTEANRGZHEIEELRKAZRALE

Fig. 2 The horizontal section of the underground cave system of Tianxingyan cenote and location of fossils
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Fig. 3 Stegodon tooth from Tianxingyan cenote in Nanzheng, Hanzhong in 2019
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Stegodon orientalis Fossil Discovered in Hanzhong Tiankeng

Group and Its Geological Age

LI Xing-wen'" *, HU Yi', TANG Li', GUO Qi-ming'

(1. Shaanxi Institute of Geological Survey, Xi’ an 710068, China; 2. Yan’ an & Xi’ an Scientific
Investigation and Research Base of IAG, Xi’ an 710054, China)

[ Abstract ]

The Stegodon fossil found in Tianxingyan cenote of Hanzhong Tiankeng group is described in this

paper. Based on morphological comparison and measured data, it can be attributed to Stegodon orientalis.
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Table 1  Analytical results of major elements in basic—intermediate volcanic rocks of Yulishan formation( W,/107)
JP,,—8H I A 57.04 0.70 18.42 5.52 0.20 0.21 0.39 2.51 2.72 7.95 0.06 3.84 99.56
JP,,—9H T 58.08 0.75 18.02 5.06 0.44 0.14 0.42 2.54 2.48 8.52 0.08 2.98 99.51
JP,,—11H B2 o) 52.45 0.90 19.05 3.56 1.49 0.13 0.82 5.14 4.11 7.74 0.18 3.91 99.45
JP,,—12H B2 o) 53.61 0.76 17.32 4.58 1.42 0.19 0.54 5.48 3.99 7.52 0.08 4.35 99.84
JP,,—-13H B2 o M) 53.10 0.75 16.67 4.92 1.81 0.25 0.72 5.78 3.76 7.36 0.18 4.05 99.35
JP,,—14H M e s 55.28 0.80 17.78 6.06 1.46 0.11 0.65 4.69 2.60 4.32 0.20 5.26 99.21
JP, —19H ZRFHmZ LA 49.76 1.26 14.89 5.49 2.60 0.15 3.76 10.27 3.00 3.34 0.96 3.84 99.32
JP,,-21H 2 LA 53.21 0.97 17.81 5.51 1.64 0.16 0.74 4.43 2.11 7.09 0.20 5.61 99.48

DU A [ 4 BE YRR 5 BH A 7 B e A v

®2 BHILARE—RHNLE CIPW RET HITE
Table 2 Calculation of CIPW standard minerals for basic—intermediate volcanic rocks of Yulishan formation
Di Hy i (Ab) 5%k ol
S FERAFK Ap Im Mt Or  Ab An c 0
Wo En Fs En' Fs' Ne Ab Fo Fa

JP,,-8H  Hlim#A  0.23 1.23 3.19 47.27 23.07 11.68 / / /0.9 2.8 / / / /0.92 3.60
JP,,-9H  MlmA  0.25 1.49 3.28 55.52 /  3.90 3.26 1.02 2.41 / /1177 13.40 / / / /
JP, - 14H M 0.37 1.52 3.30 25.56 21.9922.48 / / /L6l 59 / / / / 0.61 10.20
JP,,—19H M#ZIIAE 2.14 2.19 3.97 19.51 / 17.52 11.50 6.83 4.07 / / 0.85 23.61 1.75 1.22 / /
JP, —21H HZIE 0.37 2.10 3.98 41.75 17.82 18.35 1.16 0.51 0.77 1.32 232 / / / / / 3.12

WU B ¢ [ - B VR 5 B 7= B U W B A s . 12 TP, — L1H TP, —12H JP,, —13H JP,, - 15H KEEHFITHRITH

Si0, e BN A RUA 9 24 & WL B A BT
A BRI AL A WS A B,
M AR Y AL A WAE WA R A A
B, AL O, HR ARSI WA AR BT 3 0 o b2k
Ei i AN 6 SO 1 e B [

%3 A, A/CNK FEFFIE S CIPW bRifEd”
Pt A 4 e —2, M KILE AR=1.67 Fl1 8=
5.95, Bt S A R R AMS (R R
41. 18, F)@ I A, HdE kil AR=1.87-

5.82 1 §=3.35-22. 68, J&F5 0tk 7 — Wik o i
B A A R R A RS (D) S 4,76 -
49.29 FpJE - - KA A By IR AR Tl AR
VE S RHS A RS A TR

3.2 Wit uEEAE

o L 21 2 TR T 42 L e KL 22 1 A kL
TRI B2 5 i 2 s 1 o0 28 e W 45 SR S BB R AiE
WFE45,

®3 BHUANLEEFETRERFIHE

Table 3  Petrological calculation of major elements for volcanic rocks of Yulishan formation

‘ ‘ so mp (RO BME g S ME AR DI 5 Bk
=357 FER AR Efz% i Kie o psh o BB BUE A HRE AR5
K A/CNK BB B BH /G 7 G G <))
JP,,—8H illika) A EER 103 80.96 2.40  93.01  3.08  73.94 811  20.56
JP,,-9H ik A WEEB 0.85 8124 252 92,55 3.30 68.92  8.02  20.59
JP,,~11H Bl 2 S / R 0.78  69.75  4.63  86.03  2.92 / 14. 86 /
JP,,~12H B2 e / fEEFE 0.70  67.75 299  91.74  3.04 / 12.49 /
JP,,~13H B2 e / fEEFE 0.68  65.80  3.88  90.34  2.96 / 12.24 /
JP,,~14H ilinglika A R 1,02 59.60  4.42 91,66 1.89  57.75  3.90  49.09
P, -19H  ZREHmZIE WERER WMER 0.55 3817 2099  67.52  1.67  43.97 595  41.18
P, -21H nERIbS A W 0.93 67.50 441 90.25  2.41 6269  8.29  49.25

DN BRLASE - [ b BRI 5% B A 7™ B R M B AG I e
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Table 4  Analysis results of rare earth elements for volcanic rocks of Yulishan formation(W,/107)

e FEMA TR La Ce Pr Nd Sm Eu GI T Dy Ho E Tm Yb ILu Y
JP,-8H HEE 499.0 807.2 83.13 246.0 31.94 6.69 16.31 2.25 10.68 1.87 4.71 0.70 4.18 0.65 45.00
JP,,~9H il 567.7 885.2 9114 282.7 36.13 7.83 21.78 2.69 12.86 2.23 524 0.75 464 0.68 51.93
JP,, 11H W2 T 40,2 693.6 7256 225.1 29.17 6.99 17.11 2.28 10.54 1.84 4.32 0.61 3.49 0.52 40.07
JP,,~12H BRZ TR 587.9 949.0 92.37 286.5 36.72 8.18 20.93 2.79 13.17 2.36 5.87 0.84 501 0.72 53.81
JP,,-13H W2 T 709.2 1163 1155 365.5 47.51 10.2 28.24 3.49 16.14 2.91 6.95 0.99 568 0.80 70.31
JP,,-14H I 674.90 1103.0 109.4 346.00 44.70 9.93 25.27 3.41 1631 2.88 691 102 6.23 0.92 69.00
P, -19H  ZREFEMEZIE  430.80 783.30 83.27 310.20 40.28 9.66 25.27 3.08 14.18 2.24 4.98 0.67 3.74 0.55 46.11
P -21H s 618.40 985.70 100.3 337.20 42.11 9.98 26.55 3.35 15.93 271 6.45 0.87 532 0.76 63.00

DB - [ R BEUR AR 5 A7 IR M B A o
x5 ASHIANLER T TERRERE

Table 5 Numerical characteristics of rare earth elements for volcanic rocks of Yulishan formation

RS FEah 2R SREE  3SLREE SHREE SLREE/SHREE 8Ce 8Eu Lay/Yby Lay/Smy Gdy/Yby
Jp,,-8H ik e 1760.31 1673.96 86.35 19.39 0.87 0.80 80.48 9.83 3.15
JP,,-9H biiking=y 1973.50 1870.70 102. 80 18.20 0.85 0.79 82.49 9. 88 3.79
JP, —11H X JEN A 1528.40 1447.62 80.78 17.92 0.88 0.88 81.17 9. 06 3.96
JP, —12H  BEZEFREWE 2 066.17 1960.67 105.50 18. 58 0.89 0.83 79.11 10. 07 3.37
JP,,—13H  BEEEME  2476.11 2410.91 135.51 17.79 0.89 0.79 84.18 9.39 4.01
JP, —14H  HmZiEs  2419.88 2287.93 131.95 17.34 0.89 0.83 73.04 9.50 3.27
JP,,—19H Zi ki Ze1E 1 758.33 1657.51 100. 82 16. 44 0.94 0.86 77.66 6.73 5.45
JP, -21H  HlmZils 2218.63 2093.69 124.94 16.76 0.87 0.85 78.37 9.24 4.03

RS o0 R S (X REE) 2 F7E (1
528.40 ~2 476. 11) wg/g Z I8, J N 5% B + 5>
AR ) Y LREE/ Y HREE L M (La/Yb) N b
5535100 16. 44 ~ 19. 39 F173. 04 ~ 84. 18, %
FWIRE M TR B ( X REE) Z2 LIS B AR,
AR R 0 iR AR

FELBRR B R AL T B9 1o R e X
(& 6), BT A FE S B A LR e NG
RS RS, e BB R R
b I DX 5 2 RBRRE BT R L H UG T M5 TR X
wH L R KLEARE S T SEw HARE R 0. 79 ~
0. 88,8Ce {251 0. 85 ~0. 94, /R Mi%iH Eu

-8H  =e= JPu-9H
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1000.00
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Fig. 6 Standardized distribution of REE chondrite

of basic—intermediate volcanic rocks of Yulishan formation
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Fig. 7 Standardized partition curve of trace elements primitive mantle

of basic—intermediate volcanic rocks of Yulishan formation
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Fig. 10  La—La/Sm disgram of volcanic rocks in Yulishan formation
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Characteristics of Volcanic Rocks of Neogene

Yulinshan Formation in Yulishan Area, Gaize of Tibet
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[ Abstract |

On the basis of the Tibet 1:250,000 Jiacuo regional geological survey project and the results re—
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Deep—water Sedimentary Rocks Facies Characteristics and Filling Patterns
of the Middle Triassic in the Northwest Margin of Youjiang Basin

PENG Cheng-long', ZHOU Hong>, WANG Wen-ming', GONG Gui-yuan',
ZHANG De-ming', YUE Lian-hong', LI Yue-sen'

(1. Guizhou Geological Survey, Guiyang, Guizhou 550081, China; 2. 117 Geological Part, Guzhou
Bureau of Geology and Mineral Exploration and Development, Guiyang, Guizhou 550018, China)

[ Abstract |

in the northwest margin of Youjiang Basin. Based on the geological survey, petrographic section and rock chips

A suit of extremely thick deep—water sedimentary clastic rocks developed in the Middle Triassic

identification, as well as previous research results, 6 types of lithofacies and 3 lithofacies assemblages were i-
dentified in Xuman formation and Bianyang formation of Ceheng region in Guizhou Province ; Lithofacies assem-
blage I mainly consist of sandy debris flow deposits, indicated the roots to the inner of the submarine fans, and
the lithofacies assemblage II and III represent the middle and the outer fans, respectively. Sandy lens and tur-
biditic fan filled with clastic channel are widely developed in the basin, and due to the influence of syngenetic
faults, the carbonate slide fan is found near the edge of the platform only. According to the tectonic back-
ground, provenance and paleoflow data in regional, this study established the filling patterns, which provide
basic data for further understanding of the sedimentary evolution of Youjiang Basin.

[ Key Words |

terns

Northwest margin of Youjiang Basin;Middle Triassic ; Petrographic characteristics ; Filling pat-
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4 HEKIL F4FE

4.1 FILEHMK

ARIEEI DI P 2 B (B R 1993) /3
il :S10,(35 ~ 55 wt. %) ALO, (4.0 ~ 10 wt. %) |
Ti0,(1.0 ~ 5.0 wt. %) . Ca0 (2.0 ~ 10 wi. %) .
Na,0(0.2 ~ 1.5 wt. %) . K,0 (5.0 ~ 10 wi. %) .
P,0,(0.5~2 wt. %) #l K,0/Na,0>3. 0, #F5¢ XA
PEEBEA FIOCRRHE (£ 1),8i0, & B iR
(24.4~36.5 wt. %) , "-¥J 5 & 28.74 wt. %;Al,0,
=3.81 ~4.63 wt. %, 44K 4. 22 wt. %;Ti0, =2. 43
~3.19 wt. %, F 3N 2.92 wt. %; CaO = 14.0 ~
18.55 wt. % ,“F-HH 16. 62 wi. %;K,0=0. 08 ~ 0. 32
wt. %, -3 0. 20 wt. % ,Na,0 = 0.07 ~0.28 wt. %,
0. 14 wi. %; P05 = 1.64 ~ 2.23 wt. %, F 1
1.94 wt. %; MgO = 9.98 ~ 12.35 wt. %, V¥ Jy
10. 82 wt. % ,Mg#=65.8 ~ 72. 1, & K,0 /b2y
i, FTRER: K,0 FER Ak =B ARA B KA
ST X L ) 32 AR XA AT K,0 #84)
PR (P23 1989) , KARHEFR AL T - RS
FEl N, R4 Boraruxos 4328777k (MHAERE 1993) , %
TFHIBEIEBEA R A1 Kyy/Nay 28 S IR 58 (1
~60) , KI5 B FA A (1< Kyy/Nayy<S) |85
F40 (5 <K,/ Nay, < 10) R A 5 5 A1 ( K,/ Nay, >
10) s REEEIKIR Ko/ Nay, 5T 0. 46 ~ 2. 5[], -
HFEE N 1.6 ZEM BUA AN, 7 ALO,-TiO,
PEIfigE (151 3) v IS DR it 24145 ARORE B0 B DR

DXCH, H Mg#{E 2 49 I8 T 46 5 9% 65 1Y Mg#{E
(X% 45,2004, B2 45,2013) (R 1) B T4
FAAEI B 7 il Bt 3 8b, % TRk I A7
fE, TiO, Ml TFe,0, & & B W W & (2.43 ~
3.19wt. %M1 9.91 ~ 12.28 wt. %) . # ) CaO 2
H(14~18. 1 wt. %) AT g2 i J5 WAk R 46 24 1k
FIZ I, ) B S BORE A B R be e B (18,1 ~
24.07) , M EHI PO, F (1. 64 ~2.23 wi. %) 1]
B R I TAEAE

%
8 Tioa/ Al Og=1
B
6 L
B
4 =
r Tioa/ Al,0s=1/3
2 -
2 4 6 8 10 5%
wAlLO,4
B3 HMEmRAIERSEENEAK ALO,-TIO, Ef#

Fig. 3 The diagram of Al,0; vs. TiO, for the Potassium Magnesium
Lamproite from the Daping, Guizhou Province
AR S (AR G ENRE) s B— P PY A A A IX
EIR BB IR B A C—HE B 22 BB BT D— R B BRI B
A. Potassium Magnesium Lamproite olivine ( East Australia, USA,
India) ; B. Potassium Magnesium Lamproite , potassium and magnesium
leucite , Kimberlite area, Western Australia; C. Potassium Magnesium
Lamproite potassium magnesium Greenland ; D. Potassium Magnesium

Lamproite of Antarctic potassium and magnesium

R1 BRAIFHEERERETRSNER (W %)

Table 1  Analytical results of the Potassium Magnesium Lamproite vein major element in Daping, Shibing (wt.% )
s DP-1 DP-2 DP-3 DP-4 DP-5 DP-6 DpP-7 DP-8 DP-9 DP-10
Al O, 4.30 4.33 4.17 4.42 4.06 4.25 4.15 4.63 3.81 4.04
BaO 0.05 0.07 0.05 0.06 0.05 0.07 0.05 0.04 0.04 0.04
Ca0 17.55 14.90 16.70 16.55 18.55 14.00 18.10 15.20 17.00 17.65
Cr,0, 0.10 0.15 0.12 0.10 0.12 0.12 0.10 0.11 0.17 0.13
TFe, 0, 10.24 10.58 10.62 11.28 11.74 9.91 10.16 10.97 12.24 12.28
K,0 0.32 0.17 0.16 0.19 0.23 0.20 0.32 0.13 0.08 0.16
MgO 10.80 10.35 11.35 12.35 10.35 9.98 11.25 11.25 10.10 10.40
MnO 0.62 0.68 0.59 0.50 1.00 0.52 0.61 0.45 1.04 0.98
Na, O 0.22 0.08 0.12 0.09 0.12 0.08 0.22 0.28 0.07 0.10
P,04 2.09 1.80 2.11 1.94 1.90 2.04 1.82 2.23 1.64 1.78
Si0, 27.36 33.32 28.87 27.40 24.40 36.51 25.51 30.29 28.13 25.67
S0, 0.57 0.24 0.33 0.73 0.41 0.32 0.63 0.36 0.45 0.34
SrO 0.15 0.17 0.17 0.19 0.16 0.17 0.15 0.17 0.16 0.16
TiO, 3.01 2.98 2.95 3.07 2.73 3.17 3.06 3.19 2.43 2.59
LOl 1 000  22.58 20.06 21.81 21.51 24.07 18.10 24.11 20.10 22.75 23.47
Total 99.96 99.88 100.12 100.38 99.89 99.44 100.24 99.40 100.11 99.79

TE - K BRI SE TR IN ()H) A BR 2
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4.2 fEILE

fie T B RN i o0 R AR U AR oE AL BT (3R
2, 4) BRI ISR 2 om A AR S R
JGE(Nb Ta) Th M1 U, B 5 KE FHRATER
(Rb K 1 Sr) il Ti, HAFFAEW B4 Bu 58,
T ICER A BRI A bR A R (3R 2,181 5)
RS DX AR KRR S A s 1 A Ak R R
(997 ~ 1 281 ppm) , H A M Lo R izl & 4
R IR A5 B FFIE( (La/Yb) N=89 ~
133, (Ce/Yb)N =63 ~93) | FW A1 (1) /T L
FHXT AL R, SHHE S 1.2 5 & &R %51k REE
OMRRREEARRL, Ak, — AN, SR IT R Zr-
Nb JCEFEAR IR PR 1l 22 B KA AR FH 2ot A A X A
JE MM Zr—Hf  Zr—Nb 4550 2 X A 22 S AR PR

Tl A% A0 XUARAE 200 (N. V. Chalapathi Raoa2014)
TEWFSE XA BE A 1 Zr—HE Ze—Nb A G (1 6)
I RE Al 2 R AN [ R B A TE AR S, SR
HICRARE 5 FouR GBI RS2 25 s fY
SN R 5 A1 0 3OM 1 78 08 R ATH IR PR 4+
TG I A A AL, A 8 R X R B R AT
HA W B8~

5 1Tt
5.1 D ESSBIEH

T 30T A3 R A B 445 R FH L R A T
Z IR 2# AT I BFSE, Treuil 1 Joron (1975) Y45
AMZTCEK La AIHPESTLRBOCE (La/Sm—La

K2 MRAFHFEHERBEBTERBLITRINER

Table 2 Trace element and REE analytical results of of the Potassium Magnesium Lamproite vein of Daping in Shibing

e DP-1 DP-2  DP-3 DP-4  DP-5 DP-6  DP-7 DP-8  DP-9 DP-10
Rb 15.0 7.7 7.3 8.4 10.1 9.0 14.9 6.0 3.6 6.8
Ba 493 649 435 533 484 646 411 439 374 407
Th 33.5 32.4 35.0 29.7 33.8 38.7 41.9 28.3 28.3 27.5
Sr 1335 1525 1475 1 690 1395 1 500 1350 1485 1 380 1375
U 5.00 5.56 6.33 3.67 9.11 5.67 5.39 9.89 5.28 6.06
Nb 180.5 181.5 169.0 197.5 172.5 189.5 182.0 192.5 152.5 164.5
Ta 8.2 7.1 7.3 6.9 6.8 9.0 8.2 8.3 6.2 6.9
Zr 832 970 744 1250 886 688 835 1 100 624 829
Hf 20.4 22.7 19.4 28.0 19.8 18.8 20.4 26.0 17.2 19.7
La 303 291 300 300 252 324 310 328 239 247
Ce 540 516 544 539 463 581 558 596 455 460
Pr 54.1 53.0 55.2 54.5 47.2 58.4 56.6 60.9 46.0 46.2
Nd 198.5 191.5 199.0 196.5 172.0 213 206 220 168.0 168.0
Sm 27.2 26.8 27.6 28.2 24.8 28.5 29.6 30.1 23.8 24.2
Eu 6.75 6.21 6.48 7.11 6.26 6.61 6.68 6.94 5.55 6.19
Gd 16.15 15.65 15.75 16.15 13.90 15.55 15.85 15.90 12.90 14.30
Th 1.94 1.86 1.82 1.95 1.70 1.92 1.93 1.85 1.60 1.75
Dy 8.64 8.84 8.42 8.96 8.13 9.01 8.79 8.27 7.32 8.38
Y 35.2 38.5 35.6 36.9 34.6 36.3 36.7 32.4 31.7 35.7
Ho 1.40 1.42 1.37 1.42 1.31 1.46 1.44 1.33 1.22 1.38
Er 3.02 3.41 3.09 3.21 2.97 3.23 3.30 2.82 2.95 3.00
Tm 0.37 0.42 0.37 0.39 0.38 0.36 0.42 0.34 0.34 0.35
Yh 2.12 2.33 1.98 2.12 2.03 1.89 2.38 1.77 1.83 1.88
Lu 0.26 0.33 0.25 0.26 0.26 0.25 0.33 0.22 0.22 0.24

> REE 1199 1157 1201 1197 1 031 1281 1238 1307 997 1019

LREE 1130 1 085 1132 1125 965 1212 1167 1242 937 952

HREE 69 73 69 71 65 70 71 65 60 67

LREE/HREE 16 15 16 16 15 17 16 19 16 14

T P B SR SRS I () A B2
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Fig. 4  Partition diagram of primitive mantle standard trace element

of the Potassium Magnesium Lamproite in Daping of Shibing,

Guizhou (Sun and McDonough 1989).
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Fig. 5 Chondrite—normalized REE diagrams for the Daping,
Shibing of Guizhou Province
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VEFRRIAA AR, NI J5 SLAH 5 o R Bk A
BB AL T A 8 R T « 7 3 e ml ik o
FFE, La/Sm FLERRERE La (475 38 N3G A A0 HE
ZN RS Sr B 4 S E AR LasSm (1 LU (B B
La I FBEHGINTCH] A2, DRAFTEAR S RSE 19 LU 1
YO F (B PHAE A 20060) . BF 58 X B EEIE BE S 7 La/
Sm—La AHOCEI i I 852 B ATEAE 10 0 TEAH DG
(ELT7) SR X B2 0E 0 LUABLRRAE , R W] R
WA Wt B2 D7 1 WA I %) 43 5 45 i A T 52
W58 PP B A A o i B XA A ]
WA Eu BS54, B s KA R RS A 70 8
SRS W R a3 O S E R A AR R IX.
i (K. J. Fraser 45 1986) . H4ab, REEAEHEA ) Cr
X E ol 886 ppm (KT IR 7K Cr Fr (Cr>1
000 ppm) LA RAK T UG5 B9 Mg#EL, 24 i /n i 5T
XPRERIE B2 1o Bl i B, BT A e it
WAEA Eu B9 7R W RIE, R UE K R R
KA as e,

5.2 HiFtIRY:

—REOL T, S TR S AR bR Al A S T
FIWr A R S 2 e IR Y, ©AA PR
B, KEG5ery-F-44 Sr & &84 503 ppm, [F]Alf1E 16 <)
HITIY Sr E ik 158 ppm, 5 # BOA K 2 HL AR i1y
M SERA Y, SRR e R Nd =23 ppm, P34
[ lEFEE AL B A ) Nd =22 ppm (K. J. Fraser 55 1986) ,
ST XA A Sr &80 1 451 ppm, F1Y
Nd &4 193 ppm, Q1Y Sr 1 2 WG 7R I8 XK
AR T I . — A LR A
51 Nb Fl Ta, 385 05 7R 76 HubE J5 P42 % & Nb Fl Ta
Y FR A ) BSAF 70 M e TR e B0 4, F 50 X
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Fig. 6 The diagram of Zr vs. Nb and Zr vs. Hf for the Potassium Magnesium Lamproite from the Daping, Shibing of Guizhou Province
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Fig.7 The La/Sm vs. La diagram of the Potassium
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F+11 Nb A1 Ta B & AEFE B0, /R H b V5 G &
Nb F1 Ta (5% B4 5™ W) sl oML 7SR P WG, 53 b —
B AS M 25 06 F 4 LA Th/Yb FRfE (12.7 ~
24.3) Fl Ta/Yb FAE (2. 94 ~ 4.89) ¥ 5 , AN &5
() OB R B T2 28 AN AT BB R R F i 72 5 MORB/
OIB [IR4A , JH Nb/Ta-La/Yb #HH. % 2 MGt —
K, QARAIRAE R AL 2k A% A7 7 B S 1
SEIRYY, A5 (WK fE % B AR A5 Y 2
A5 5 Z& (N. V. Chalapathi Raoa2014) , {H#f 5T
X AH57E Nb/Ta-La/Yb A (K 8) %A
B C R, Ui B M52 1R e 1 7 AR 58 IXOR
Wi, 38 AR AR AR S RS , IR & A ]
FIAATR N 55— A B XA e TR Y AT
fEUE,, Nb=Ta il Zr—Hf J&HERfb 24P FAR G 1) AR
FHASTCEXT , P25 J 0 53 W il S 446 ¥t 3 S 3 P 3
WANEASY S AT AZ ok [T IR R U AR A
Rk g K R AEHE N FHL
(Weyer. S,2003) , WF5% X HEELEL BE A (1) Nb/Ta

200

La/¥b
I
=1
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Nb/Ta

B8 MERKIEFEEDIEM Nb/Ta- La/Yb ElfF
Fig. 8 The Nb/Ta vs. La/Yb diagram of the Potassium Magnesium

Lamproite of the Daping in Shibing

FEAETE N 21 ~ 29, Ze/HE HAETE Ry 36 ~ 45,
s LR X2 T 500 i A DGR iR AAR 5S 4R
YEFH , B Nb/La HCAE (0. 56 ~ 0. 68) i B 7
HVG XN AZ B 2k j R - A AR AR (R IR A
FH Rt | 12 A - THR A i AR P i A 22 51 B
WA TEIR Y (X% %5 ,2003)

5.3 THIXERHE

eI g AR W A X R KR B A
K27 B M e ) 0 (TR G, T 2 22 BN vh 52 AR AE
ST ) B S ) S LA A R Y RRAE W
FTABIEZE 2 B, 08 5 A 3 A I Lu/Yb HAE
(0. 14 ~0. 15) , M KB HIFEH Lu/Yb HAEAR X 55
(0. 16 ~0. 18) , WF5% X FIEEARBE A 1Y Lu/Yb b
25 ETE R 0. 12 ~ 0. 14, 5 b 5 4 38 A0 3,
Sm/Nd HAEEAE (0. 13 ~0. 14) , Ta/Yb FLAEAHXT
(3.0~ 4.76) , AR OB T RS M Y 4y
HE, R EA NG By Zr/Nb = 18, 11 5 45 Hiy e 1 5k 3 10
il 1Y Zr/Nb< 18, 5 i i () Zr/Nb>18) (ZEE
4F,1992) 5% X A BE AL BE 75 11 Zr/Nb =3.23 ~
6. 36, /T 18, FHAHLIE X AT e Ay ok I A ol 4
RUMIE | 7E Nb/U-Nb AHCE (B 9A) H  BIFFEIXAE
il SR OIB IR X, 5 41 ) 11 75 A 4 11 ) 5 A
PRBEIE B & M VR IX, A A Th/Yb HUAE
Fl Ta/Yb LIRS SR B T A0k A e 42 70 Hi e
JRIX (N. V. Chalapathi Raoa,2014) , 7£ Ta/Yb-Th/
Yb H iR, B A R GERE L BV A E AR b R X
(E9B) , & &M Lo R S m, B oo R iR
FUE A o Ih £ S A R i 5 5 KBt O1B 9
BOA I 2 B 1 B RRAE | F5 T 5T DX B
FELBEA R [ I M5 Z0 22 A0 Y 4 b i ()
£ 45.2003) , RARHY E A M B AR A AT AR
fiE7 ARAEH + 0T R AR PR R, AT RS Wy HL R
DARAE , A TR 2 Yb 764 A T o A AT
R, MR+ La WASR A ICE, Yb A La 1)
IR ZEEUY I 6.6 F10.001 6, PRI, 768 X 3
OYVERIE LA H o R 0 Al TR B8 K, % BE AH A
A f i 2, Ui A7 RO A U5
S HB IR RIOE WL IR 1) La/ Yb {E AR
FHELZ R, LASR b A — RE RIS S R R 3 40 )
AONTE B La/ Yb (HEMRAY A, A M A
0. 3%~ 0. 4% [R5 1 Al AT 7™ A= La/Yb =140 1y
AR 0. 7%~ 0. 9% BIFR A FER AT 7242 La/Yh
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Fig.9 The Nb/U vs. Nb (A) and Th/Yb vs. Ta/Yb diagram of
the Potassium Magnesium Lamproite of Daping, in Shibing
=100 B AR (8% 55,1987) . BFFEIXH
BRIEBEA 1Y La/Yb S LA 143, R IX
AR A RS A oA R JF HE T T 0.3%
~ 0. 4% [T 53V falt SRR B D RR 5 A iR T A —
RN A TR il A VO A R, &2
/BARF 100 km( Robinson J A, 1998) | H X #F 7%
DX B I BB KSR B TR B A A oY R W IR
FEFE 99 ~ 175 km ( XB/NFF 4§,2018) Al 145 km
(PRE 45,2019) , AT X B EE AR BE 5 9 TR TR
T RE R IK 4 NI A R XS Y, HE b BR b 2= R AE
HOPE 1 2 SRR, s 7R A B 5 DX B R

KA S Al BEME

6 it

(1) it R BPE BE  BE 2 32 00 2 B e B
FELBE 5 fb 2 B Y 1B O J ST ) R R AR B 5, 7
AL O,=TiO, I, B 5T XA dh 35 380 A HIORE B 66
FLBEA DI, il S R PP BE AL BE A i 2 4R =
SRICZ (Nb Ta) Th Al U, BB 5 H KB 73470

Z (Rb. K 1 Sr) Al Ti, EANFFAER B Eu 5461,

(2) T Bt 5 R P B KR B 5 K 1 JE 4 o 2K
FEIE G RE 8 07 T W S 1 0 B 45 AR, A SR TR
X 57 Fl) 3 Hir i b - s AR AR (TR IXIR A VR Bk
1, T A2 B e IR Y E /N
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KT 100km , AT ek 21 4 N4 Foe X8, bRk
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erozoic Potassium Magnesium Lamproites from the Ramadugu

Geochemical Characteristics and Source Area Indication of
Potassium Magnesium Lamproite in Daping, Shibing of Guizhou Province

YANG Yu-hong'**, HUANG Yi'?, LIU Shen’, ZHANG Xi-gui‘, YANG Ghao-gui’,
YE Chun', GONG Xing-xiang'*, WEN De-xiu', XIONG Bi'

(1. Guizhou Land and Mineral Resource Reservoir, Guiyang 550018, Guizhou, China; 2. Engineering
Technology Innovation Center of Mineral Resources Explorations in Bedrock Zones, Ministry of
Natural Resources, Guiyang 550081, Guizhou, China; 3.State Key Laboratory of Continental
Dynamics, Department of Geology. Northwest University. Northern Taibai Street 229, Xi’ an.
710069, Shanxt, China; 4.101Geological Part, Guzhou Bureau of Geology and Mineral
Exploration and Development , Kaili 556000, Guizhou, China; 5.Guizhou Nonferrous
Metals Institute of Geological Exploration, Guiyang 550005, Guizhou, China)

[ Abstract] Based on mineralogy and major and trace element research, the systematic geochemistry of
Wengsaodaping Potassium Magnesium Lamproite in Shibing, Southeastern Guizhou Province has been carried
out. The main element study shows that the content of SiO, in the Potassium Magnesium Lamproite in the study
area is relatively low (35.0 ~55.0 wt. %), the Potassium Magnesium Lamproite thus belong to ultra—basic
magmatic rock. The indexes of Al,O,, TiO,, Cao, P,0, and Na,O indicate that the igneous rocks in the study
area are lypical Potassium Magnesium Lamproite. In addition, the Potassium Magnesium Lamproite studied are
characterized by enrichment of light rare earth elements (937 ~ 1132 ppm) and high field strength elements
(Nb, Ta, Th and U), and obvious depletion of heavy rare earth elements (60.1 ~72.8 ppm) and large ion
lithophile elements (Rb, K, Sr and Ti). The systematic study shows that the source of Potassium Magnesium
Lamproite studied is the transitional mantle ( garnet lherzolite mantle) affected by deep subduction metasoma-
tism, and the Potassium Magnesium Lamproite is the product of fractional crystallization of primitive magma
(depth>100 km) , but the magmatic process is not affected by obvious crustal contamination.
[ Key Words ]

Source characteristics

Potassium Magnesium Lamproite; Major element; Trace element; Geochemistry;
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BB AEHRRATE S,Po B EHERAT HERE RN

RAEA X

(1. S MBI A e, 520

VA S 3% A

T 55000052, HEHLET RS (2IX) AL B 430074)

[ ZE]ARALAS.Pb M ENA TIHEALEZHARLLIERTHAEERT TR MR ER, A
WA A A A W PR 6 S*S A TALTE AR K& IMEA 16. 1%o0, 3 KAL A 31. 5%,
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Fig. 2 Red-brown sphalerite vein in Dongzigou lead—zinc deposit
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Table 1  Sulfur isotopic composition of

sulfide in the study area

FEfh 5 AR (AR L7 3*S(%o)
ZYG-H4 e Ei/R 25.1
ZYG-H6 bR NEED 24.9
DZG-H1 ¥4 INE=208 19.2
DZG-H5 174 NE=208 18.7

DZG1-16H1 T I 16. 1

XJB-H1 gl BN 310
XJB-H2 WM /R0 31.0
XJB-H3 W EX7R 31.4

RS R () L7 3%S(%o0)
XJB-HS5 W A 31.5
XJB-H8 WM TR 31.2
XJB-H9 BRI /R 30.6
K0001-B2 XK VRN 16.9
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Gkl

8 *8( %)
20 ~10 0 +10 +20 +50 0
Bie +
TRE —
RS S E—
A
TBE
%8 ==
FHT -
NE ———e
#qYH

4 MARRHBUYFRERMLERHE
Jie B 4 SCTiR ( Rollinson H R.1992)

Fig. 4 Middle sulfur isotopic projection of sulfide in the study area
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Table 2 Lead isotopic composition of sulfide in the study area

S TIR(A) ] R/ ESi| 206 pp,/ 24 ppy 0207 p, /204 ply 208 ph/2pl
ZYG-H4 bR B b 18.35 15.79 38.41
ZYG-H6 KA INEET ik 18.50 15. 81 38.77
ZYG-H7 KA INEET b 18.49 15. 81 38.76
DZG-HI 15 INEET b 18.53 15.63 38.13
DZG-H5 1135 INEET B 18.51 15.65 38.18

DZG-16H1 bRt Wikt Btk 18.51 15.67 38.21

XJB-H1 iLigel B ik 18. 42 15.69 38. 46
XJB-H2 5 B Bt 18.57 15.74 38. 60
XJB-H3 HES WK AL 18.28 15.63 37.82
XJB-H5 gl B Bk 18. 54 15.92 38.93
XJB-HS8 gl EXN TR &Y] 18. 49 15.81 38.64
XJB-H9 gl WK k&) 18.46 15.74 38.50

K0001-B2 MR kAL N iR 18.25 15.59 38.20
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Fig. 5 Light grey granulo galena in Dengjiagou lead—zinc occurrence
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Fig. 6 Light grey granulo galena in Dengjiagou lead—zinc occurrence
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Discussion of Sulfur-lead Isotope Characteristics and Source of

Ore—forming Materials of Lead-zinc Metallogenic Belt in

Sangmu Anticline of Northern Guizhou

ZHU Hua-li'? /' WANG Bo',QIAO Chang' ,ZHANG Han-bin' ,HAN Xue'

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

[ Abstract |

In this paper, S and Pb isotopes were used as trace elements to study the metallogenic material

sources in the Pb—Zn mineralization belt of Sangmuanticline in the northern Guizhou Province. The 8 Svalues

of sulphide or sulfate in the Pb—Zn mining areaof Sangmuanticline rangefrom16.1%o to 31.5%o, with average
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value of 25.6%o, and extreme value of 15.4%0, which are relatively enriched in heavy sulfurisotopes. The sulfur
isotope allplot in the field of sedimentary rocks, which are similar to the sulfur isotopes of sulfate in seawater
duringearth history, indicating that the sulfur may besourcedfrom sedimentary rocks. Pb isotopic variations of
different minerals from different mining areas are very small in the study area. **Pb/*Pbvalues are between
18.25 and 18.57, *Pb/**Pbratios are between 15.63 and 15.92, and **Pb/**Pb ratios arefrom 37.82 to 38.
93. There is no obvious difference in Pb isotope composition between different sulfide samples, indicating that
the Pb—Zn deposit in the Sangmuanticline area may have a single source ofthe Pb metal. Pb isotope analyses
show that the Pb metal in the Pb—Zn mineralization belt of Sangmu area may be from the underlying basement
strata.

[ Key Words| Sangmu anticline; Lead zinc ore; Sulfur—lead isotope

(E#EE 42 7])

port worked in, further petrological and lithogeochemical analysis was carried out , data mining and re —
research on Yulinshan formation volcanic rocks in Yulinshan area, Tibet. The study shows that this formation
consisting of tephra and volcanic lava has at least three rhythms; bulk elements show that it is a base — neutral
rock with high alkali and rich potassium, belonging to shoshonite series — high potassium series; the ratios of
Y LREE/ X HREE and (La/Yb) of light and heavy rare earth in rare earth elements are 16.44 ~ 19.39 and
73.04 ~ 84.18 respectively, and the fractionation degree of light and heavy rare earth in volcanic rocks is rela-
tively large; the high field strength elements Nb, Ta, Zr, Hf and Ti in trace elements are obviously deficient
compared with the adjacent large ion lithophile elements, and Sr also shows a deficit situation. Combined with
the characteristics of rare earth and trace elements, the volcanic rocks of Yulinshan formation evolved from
mantle—derived basaltic magma from intraplate rift valley, accompanied by only a small amount of crustal con-
tamination, which was the product of internal plate stress relaxation stage in Himalayan orogeny. It cracked east
to west towards Kunchu Kecuo, providing a channel for magmatism in Himalayan revival.

[ Key Words| Yulinshan formation; Volcanic rocks; Retrology; Geochemistry; Tibet

(E#EFE 28 W)

Study on Petrologic Classification of “Siltstone Sandwich”
in Ore-bearing Volcanic Rocks of Nibao
Gold Deposit, Southwest Guizhou

QI Liansu

( Ghozhou Institute of Geopysical and Geochemical Prospecting, Guiyang 550018, Guizhou, China)

[ Abstract] In the study, the formerly deduced “siltstone sandwich” in ore—bearing volcanic rocks of Nibao
gold deposit should be a kind of altered tuff, because it possesses the volcaniclastic composition, texture and
structure , including melting quartz crystal fragment, feldspar plate crystal pseudomorph, as well as lot of fossils
fragments. The former “siltstone sandwich” is not exist, only a short gap of volcanic eruption. The whole vol-
canic rock series become a late Permian volcanic eruption cycle frompartially basic volcaniclastic rock to inter-
mediate basic volcanic breccia. From early stage to late stage of volcanic cycle, the strength of gold mineraliza-
tion enhanced gradually, it proves the closed relationship between gold mineralization and volcanic rock.

[ Key Words| Altered tuff; volcanic eruption gap; Late Permian volcanism; Nibao gold deposit; Guizhou
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Table 1 Physical and chemical index of fibre samples
\ \ Si0, ALO, Fe,0, FeO K,0 Na,0 CaO0 MgO TiO
RS BRAR S ) ) 0 () () () () (e MM
Y-7 HWOLRA 52.16 12.69 13.67 0.1 321 625 209 365 778 2.89
Y-4 Bz is 5121 1418 142 074 204 47 403 421 749 28l
Y-1 s 49.49 13.53 14.76 059 259 806 431 404 509 225
BH-3 Bz as 4852 1258 13.11 10.01  1.04 299 815 433 387 490 1.71
BH-13 PEZRE 5220 11.60 13.16 7.98 040 240 851 416 3.81 504 191
BH-14 wOZLRE 4792 12.83 14.11 10.60 0.42 248 8.60 458 3.87 461 1.65
BH-24 PR T RS 48.06 13.25 13.88 5.81 0.71 271 867 450 3.19 466 1.85
BH-27 PEZRE 5026 1285 13.97 456 048 420 645 391 314 609 2.08
BH-57 ZA 5076 11.79 13.20 1.17 279 633 414 353 597 245
LH-36 LA 49.02 12.83 538 836 1.18 1.92 811 459 4.87 2.20
LH-37 wELRA 4471  11.92 12.15 1.03 245 1196 4.55 355 3.43 1.85
LH-38 BEZiA 4793 13.02  13.44 0.95 233 895 465 381 448 2.14
GH-4 a7l 48.21 13 14.05 1.97 208 937 463 428 437 206
GH-5 HKEZRAE 4821 13 14.05 1.97 208 937 463 428 437 206
NH-4 HELEIN A 46.02 1233 3.89 10.02 126 3.68 7.55 415 323 499 2.02
AH-3 ZA 48.84 13.31 14.36 1.17 223 809 504 384 473 216
AH-7 ZE 48.01 13.28 14.45 131 235 726 533 392 487 214
AH-10 LN v 48.66 13.52 13.99 238 206 628 573 421 518 220
AH-18 Bz is  47.08 1292 431 833  0.61 296 779 411 3.84 504 223
AH-11 ROZE 4526 1474 1291 173 197 83 1.98 446 584 255
AH-20 YRR 58.07 13.63 384 593 0.81 394 121 178 441 2398 4.60
- (1) A £F 4 J1 2B T 1 B A IR 5%

A R IR

R ORI X R
AR % R f> FEERE

B2 XAFERESAENZIREY WRFHE
(FORRIR . SN KA A RFIE ST R AT BT e, 2018 4F)

Fig. 2 Section of basalt mining stope in Bailong village,

Gaodian town of Dafang county
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Table 2 Rare earth composition of continental flood basalt and subvolcanic facies diabase in Guizhou

F5  la Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu

1 40.46 845 656 38.08 7.55 227 5.08 2.1 1.3 247  0.42

2 486 932 116 568 11.6 339 950 139 841 149 387 051 286 0.35

3 473 90.6 115 562 115 312 971 152 867 1.55 397 051 295 0.34

4 43.45 96.8 11.87 46.73 952 257 819 113 658 120 3.06 043 2.61 0.4]

TE 1 BT KN K7 L SRR XA 10 PRREA MR, 51 A BAERISE (1992) StH PU RIS 1% A KA 6 7 b
st PR AL BT EIEB ;2. B SEE4. 3 km KBUA, 51 A 1:25 T3 SOIE DX PR 5, A b iR LS 3™ B o g S 3R 0 e it 3.
BRI SRR " e R A T A 1525 5 R DR AR O R B T BT AP R SE TR AG I RO IR 4. SRS 1 A B X

(2006 ) E PG AL HVEEDT G £ T R AR

*3 BEMAFEERZRERBARLBERER L TRRELILE
Table 3 Rare earth standard ratio of continental flood basalt and subvolcanic facies diabase in Guizhou
Ea=2 La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yh Lu
1 170.72 138.07 69.05 81.54 49.35 39.14 24.72 8.27 7.85 14.53  16.54
2 205.06 152.29 122.11 121.63 75.82 58.45 46.23 37.17 33.23 26.31 23.38 20.00 16.82 13.78
3 199.58 148.04 121.05 120.34 75.16 53.79 47.25 40.64 34.13 27.39 2399 20.00 17.35 13.39
4 183.33 158.17 124.89 100.07 62.19 44.26 39.83 30.16 2591 21.17 18.51 17.02 15.36 16.02
BRI MR AR 002 FE R Sun & McDonouhg (1989)
*4 FBNMPAKRFMERZRERE R LBIESER L T RHERE
Table 4 Rare earth data characteristics of continental flood basalt and subvolcanic facies diabase in Guizhou
75 >REE Y LREE >HREE Y LREE / X HREE dCe S8Eu Cen/YbN LaN/YbN
1 190. 79 179. 42 11.37 15.78 1.15 1. 06 9.50 11.75
2 253.60  255.19 28.41 7.93 0.93 0.96 9.05 12.19
3 249.44  220.22 29.22 7.54 0.92 0. 88 8.53 11.50
4 234.539  210.932 23. 607 8.94 1.03 0. 87 10. 30 11.94

ASEN 15%~ 30% , ¥ A K HB 50 9o iR £h Ak
WA WA A IR I e BRI 22 R B R AIG
MT d T O o, P22 3 R S i 24

2.2 WtotHk

His B DU A 15 4R W RRAE R i U X
B B SO AR SR i 00 R A BRI AR vfE 1k
{8 LB £ 00 ZAE FRAE (X HEA . 2018, PVEE
.2018) , oA AR E 1:25 J7 R g A EE T g, T
S ELRNE SRR RS T A 0 e B e O A Tl R 4
TR RS R i AE T R T oT R DR i
HILRMIA (K 2.3.4), HMER R CTRA .
B B O e s AL e B X AR E TR A
5N 249.44 x107°, 234,539 x 107°, 253. 6 X
107, Hoh EH £ B 5 FBIAR /N, 43508 1. 71%,
10.07% ,11.20% , % . & & + L AE 5 5 R 7. 54,
8.94,7.93,CeN/YbN  LaN/YbN 3% & B K ili i
MERA (EIEE K LHESS) B -8 4%E
RI(XIHEA . 2018) , [RIEFAEFC A T ] ok 2

B Eu 5451, B A U5 T s | [m] s 36 B Wi
AR Eu BAH(RHSAD) FIFER Eu A9AH (8
A1) JeH— 8 AL [ 2 fh Y, A 2T Ak rp
KA oy AR FHIEEE oA RRHE A i 45
Fra e (H 5E R . 2005)

2.3 [HEITERIHIE

E BT E W EC 43 B, W o A T R A
HEFH A ICE Cr.Co Ni BT R, LI N B~
i A ITCE V Mo Ti MIESH, T

Ji ey MR 0 A o e JRE AR (XM 20185 XY
%,2013) (R 5).

3 SZHEBAXHIRT I

3.1 Py MLy

MR 2 B T A BN A A B
IREEHG SEARFRAREE AR 1 RS 5
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Table 5 Trace element content of continental flood basalt in Guizhou

FF5 Cu Pb Zn Cr Ni Co

Rb Sr Ba V Sc

Nb Ta Zr Hf U Th Ti P K

1 206 33.4 147 17.8 46.0 43.2 22.5 840 597 388 26.3 34.4 3.34 284 7.98 0.92 7.10 24 900 1960 0.838'107)

2 193 49.1 136 19.9 47.4 44.2 7.35 643 438 400 27.0 31.2 3.84 225 6.90 0.98 11.1 25000 1 860

2 960

DIRREE S M TR @R 2. il FE R R R T .
LERIX W E A A b BT B 30 PRAE S (3R
6) /30T, e &t 3. 42 ~219 ppm, ¥ 76. 73 ppm,
oAy 13 ik B A7 s 41 5 & 0. 53 ~ 80 ppm,
V341 8. 33 ppm., ARHE ST AE SR AT PEAR AT LA
TR o o Wt T & K b SRR iy — Fh
TE.

i AL B 0. 05% , ) B TR 77 4R
R R B 2k B, R 30 R X
TR TOURORG o SR IR A FE S e B v B 1 UL
Y& 181 ~ 1 286 ppm, V-1 483. 8 ppm.

53 ANEICEE T M IX A 10 8 % A AR AT
ST (7). SR BR R AR T
2,1 6 PERE SR A AL, 1R Tk

x6 ZHEMERPEIMET RHLT STERRK

Table 6  Analytical results of top basalt, middle colombite ore and rare earth

R BN 4 AL0,% Ti0,% K,0% Na,0% Nb,0 107 Ta,0, 10 Re_ 0, 10 Li,0 107 S¢10™® Mol0™®
1 LH-24 WAL Z A 1246  3.84 059 3.48 40.9 2.59

2 LH-25 WAL Z A 13.13 409 1.14 295 42.8 2.7

33 LH-29 it i = 273 2.05

4 BH-1 B AR LA 6.6 3.92 0.12 97 5.73 518 36.4

5 BH-2 KGR A 6.68 441 0.12 99 4.43 452 435

6 BH-6 K& 371 231 0.17 143 8.24 651 84.4

7 BH-7 WYY 75 4.88 456

8 BH-17 K& 441 135 15 130 8.26 672 58.8

9 BH-18 Rt 59 277 028 95 4.29 545 5.33

10 BH-31 Kt 1.09 135 036 163 8.31 745 23.1

11 BH-77 WRER A 3.87 68.22 421.73 35.79
12 BH-81 @@k bitA 5.77 150.1 944 41 33.34
13  BH-84 FIR R A 3.00 131.7 191.49 30.16

14  BH-85 [OEARLY TRy 5.98 189.6 238.13 34.79

15  BH-89 iy i e 1.47 90.18 664.35 18.56

16  BH-91 ZRAETHIHE 175 1273 743.04 13.8

17 BH-92 BB HLRE 298 59.58 393 32.04

18 BH-102 PR+ 2.15 96.94 630.04 25.96

19  AH-13 BEK A 3.42 54 475

20  AH-19 A ZRE 4.17 58.1 3.74

21 AH-21 W ZRE 5.77 72.7 5.05

2 AH-22 YR 5.95 81.9 5.42

23 AH-23 PR+ 6.17 105 4.78

24 AH-24 1R 8.14 84.1 5.23

25 NH-1 RACREGR 1332 3.02 65.9 3.56 422

26 NH-2 WLk A 12.99  3.03 44.5 2.2 232

27 NH-3 Hi L4 (P, 132 7.46

28 XH-1 it 77 4.07 417 6.8
29 XH-51 ARG Y E e 4.98 79 4.7

30 DH-4 AL G 13.64  0.13 495 0.19 15.1 2.75

BRI SN LA SRR S IF R A 7 i WF i, 2018 47,
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PSCH 45« DM PG 2 RS MR AL~ R AT Q1 FH 20 i
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RT ETHZERERLTE (ug/9) ATERRK
Table 7 REE analytical results of basalt in Bijie city

T i O A A I LR L
BH-76 280.8 38.79 68.31 13.24 3.08 5.46 1.11 5.25 3.99 578 0.26 7.26 2.11 31.2 37.08 503.72  609.23

BH-77 155.8 25.17 76.98 16.15 3.48 10.07 2.96 10.05 5.69 7.98 0.39 8.5 2.72 56.37 45.42 427.73  514.61

BH-81 384.3 72.33 198.8 29.91 5.55 21.39 2.52 12.07 8.06 9.88 0.88 12.86 3.38 66.88 115.6 944.41 1 134.34
BH-83 65.05 11.42 35.11 3.34 1.28 7.19 / 548 2.78 3.97 0.29 6.13 0.61 34.52 22.92 200.09 241.02

BH-84 69 9.46 39.35 8.66 1.49 492 094 292 3.03 4.7 0.13 525 1.82 25.58 14.24 191.49  230.17

BH-85 98.14 12.77 51.74 6.45 1.62 3.46 0.25 2.67 543 529 / 6.83 2.24 24.96 16.28 238.13  286.42

BH-89 227.6 42.9 102.9 16.27 3.25 15.33 1.64 16.93 3.99 9.73 0.83 10.86 1.18 91.14 119.8 664.35  799.62

BH-91 269.3 50.17 105.1 12.98 2.71 12.65 0.47 19.42 4.25 11.06 0.87 11.77 0.79 102.1 139.4 743.04  895.53

BH-92 127.8 21.56 78.56 14.77 3.96 13.76 1.93 10.49 5.58 6.84 0.34 7.6 199 54.41 43.41 393 472.02
BH-102 220.3 42 107.2 15.64 4.58 15.64 0.56 15.76 4.2 7.69 0.69 9.33 0.66 74.19 111.6 630.04  757.44

BRI 50N L RE SRR 5 TF R A 7 T 0l , 2018 4F,

5 b AR TR B G S BT 7
PRFE AT B A B ERAE 4 R SEAR Y T, S
BN, KOTA 2 R A AR 2 25 5 R R T
XENEEG R A B, 7 T om b A48 20 A 1 AR
W i L (A5 3 — 20 FF R oY Sk if SE 5 T AR
(XA . 2018)

3.2 FAEH

PRI 8 PREHFE S 0T, 40 1. 3x107°~ 19. 8x
107,577 8. 76x 107 ; 48 2x 107~ 14. 5% 107, °F
¥18.18x107°, IR B A A7 (0.03 ppm) ,H
BH-48 [P I 2 Flik i A5 (% 8) , 41 41
P 7, 58 T B e, RO T B P R
Ak,

R8 ZTREHBAWERR
Table 8 Platinum/palladium analytical results of basalt

P45 R FE b A4 R Pt(107°) Pd(107)
1 BH-13 P RA 8.91 10
2 BH-47 LA 7.89 12.1
3 BH-48 PEIXRA 19.8 14.5
4 AH-2 LR 8.39 8
5 AH-7 LR 10.27 9.75
6 AH-16 RELRE 8.69 4.82
7 XH-8 Kt XiE 1.3 2
8 XH-28 #HEaghZXRE 4.8 4.3
EEE 8.76 8.18
3.3 "

TE LB TR, 5 BE I e 12 fhafy fi i J LR J5

MBI 2 B R R PR, W T
)RR G A, S 2R 4 m, Cu 0. 72%~
1.79% V33 1. 66% , TEECT FMIBLHUKIE £ L
RATHERA)ZZ T, 5 ~ 18 m JE 124 K AL 2
AT AR IR R R B S AR B A
Co 0.7%,

3.4 &W

DAL B AR 00, DN BT HZ ik
WK REH, ALK IR A, FEWLA X
RS S FERAAE S5 E i X R
HE(Py B) T ERAY AR K AR AT, R 1~
60 m, i A1 F 4k 5% il 53 : Si0, 41.72%, Al,O,
12. 63%, Fe,0, 11.76%, TS 9. 11%, CaO 6.00%,
K,0 3.27%, TiO, 3.07%, MgO 2.80%, C1.98%,
P,0, 1.05%,

4 g

(1) A SC AP BORE i DL 2k b e hy 32, AR A
FE A EE AHT  BR S Fe B ik e 5 T A5 f2k i e 5
Cu B i A7 B A7 B0 109 48 oo T 48 255 B 5 R
G X CaO %  MgO fi i

(2) I8 LI ER T, AT R B SRR
R JETT 1 SR BEROR S O KA T R A
EE iR prine 40

(3) i R A HE A R T TR R
SIHT, AT SR — R T B, X T ME R
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Geochemical Characteristics and Relative Mineralization
Analysis of Basalt in Western Guizhou

RAN Wen-rui' ,RONG Da-juan’, YE Chun’ , HUANG Yi’

( L.Institute of land resources survey and planning of Guizhou province, Guiyang, 550001, Guizhou, China;
2. Lante Fanglue Quality and Safety Technical Consulting Service Co. LTD of Guizhou Guiyang
550001, Guizhou, China;3.Bureau of land and mineral resources reserves of

Guizhou Province, Guiyang 550001, Guizhou, China)

[ Abstract] The basalt in Guizhou is the produc of craton chasmic stage—Permian orogenic period, with Ma-
rine eruption and continental eruption is given priority to, through the sample analysis, it is concluded that the
geochemical characteristics of basalt in guizhou, chemical composition is given priority to with SiO,, chemical
composition because of different levels have different sampling area, most of the samples drawing experiment is
successful.The analysis data of rare earth elements indicate that the basalt of the sample belongs to the enrich-
ment type of light rare earth, and the experiment of trace elements shows the abnormality of compatible ele-
ments Cr, Co, Ni and incompatible elements V, Mn and Ti, as well as the reason for the occurrence of extra
high value of Cu.The metallogenic process is analyzed by enrichment of metallogenic elements in the samples,
and it provides a means to search for mineral resources in the next step.

[ Key Words| Western Guizhou; Basalt; Geochemical characteristics; Mineralization.

(E#E 34 T7)

Moreover, the fossil source is preliminary studied and analyzed. Based on the analysis of the survival age of Ste-
godon orientalis , the lithological characteristics of fossil—bearing beds and the formation age of Tianxingyan ce-
note, the geological age of Stegodon orientalis found in Tianxingyan cenote is inferred and it is preliminarily be-
lieved that it may have lived in the late Late Pleistocene. The discovery of Stegodon fossils in Tianxingyan ceno-
te will provide important paleontological data for the study of the formation age of karst landform and Quaternary
paleoclimate, paleoenvironment in Hanzhong Tiankeng group area.

[ Key Words ] Hanzhong Tiankeng group; Tianxingyan cenote; Stegodon orientalis; geological age;

Late Pleistocene
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WA SRAMENG X HFETHEEDN

IO 5 R RRR,E R R

(1. P EHF RS (GRI0) HBRRE 0, A BRI 43007452, FEdL Ry &, KRG 1 ¢ & 5
SR BEPE PO 71005453, SUMMA MW IR A SR, M SRBE - 550004)

[ E]RLoHhAmfes 2 TNE LTGRO AME TIREWEL, R ETEF AR ELG
ARG, AR LT ERLERR TSN ERLA TR, R, T NG ZT 57 =
FREABER R, BEZ RS AR IAZ T FEREEFRE, A, KFRZA T X H &4
O AT R R LT W (FHA F BaFe PR B) LT B MR T oWk —.
BRI THETHETEHEMTPEOROTETLR,, AL TH LT Y-BHLS BT IAE 4L
eRmARAA L FT X E, RS, ARBE 55 R0 TER, 24T Sl kit AR T
Hi, BREN, R FNMBMABEH L ERAFSMARE AMERBRKR(H% BT
23% , 6 FM KT 9%), miFF 62T EZMADT 5%, ML T RKILE LW HA T k3T EBLE
EENMIREBRK A2 GB G PR EAR RN T TN EREAMAER DT 5% ;B
FE T T ki A F RALIEAFT—— 3% B/ A B A F WAL (Kao/Tl ) & A 45 B F 5%,
Bk, £ERERAEREY  CEoM B AL E LG HA SN ETERER AR GEHELY

Vol. 38 No. 1(Tol. 146)2021
<71 -

MR T M AEANE
[ R8BI ] 25157 40 2% 27 RALAE R
[ B9 25 1 P575. 5;P578. 963; P578. 965

1 5l

B wYITE AR R 2 0, <2 pm (B
TOIT b U 25 4 1 2 R | 2 R RE R AR (&,
2017) . HWWEF 0 WA A PR
A B, YRR XA G SR =) B+ )
(2SI B R AR T A R 38 7R B/ T 2 1Y)
AR 3 B 7 ol PR B T AR (20, 2009 ;5 7
4 2018 FMKIE 25 2011; F & 45,2018 B4 i
4 ,2015;Chamley,1989) ., fil4n, =ik )& F T-0
RUZREERREL , — OB BT XL I 4878 T 58 41
Ak AR FH 5 76 B i B 2R v TR v i
A1/ S A S i T v R T k) 58 2 ) R R

[ WrF5 HEF]12020-09-20 [1&E HEAI]2021-01-29

[ SCERFRIRES ] A

[ X ELRS ]1000-5943(2021) -01-0071-08

XL (Frings ,2019; Zhao et al. ,2018) ; HH A A1
BT T8 I PR 05, 45 O A 32 e I 3 A K 1
T e T REARR , BRI st AT DL T 48 78 PR 58 A iR 1 AR 10
(7l 55,2018) ; 5¢ B A0 W55 B T IR H 2R
Ry, & AR AT S WO IR 3 5 (B AR
4#.,2011) , oAb, T AR R L0 Y BT
Fir B RE TSR] R BOH W B BH 5 5~ 1 B A 2251,
DRIt 0 (TR JSCRI e 78 1ok R A Sy 2 AUk i
PR 4 @ A€ [Rl A2 (40, Mg, Sr Zn  Cu K|
Ca %5) B A HZ K &K (Guo et al. ,2019; Strand-
mann et al. ,2020;Teng,2017) . Z¢ I, 26+ 0" YIHY
FEMEJUHUR A fE 43 BT 2 il PRI 9 v BE Al 1T S
REER TAE,

H AT, X S8 (XRD) B 5 W et e

[E£TB %+ 55002 FE K 0850 = i3t 4 (SKLLQG1818) ,

[fEEEIT

LI (1993—) , 2 LA L, 32 2 MRl WAL i 86 [l 2 R AT 5

]
[EIRIEE ] S8 (1989—) 5, Ui, EEAFHEE P28 AL
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HONTEHTFB(S,2017) , & O Pk
AL AR ST ST St~ e o M 7/ DAER i o o T SR
BT AR AT H 8 S A AT R AR BRI, —
M, XRD & 5 A B 3 T i AR R B 1
AT S o B R AE b, PR B 3 e TR A R P A S e R
KNI LASRAS 4 AH A A AR 43 B B8 o 2 0 250 (X 3
%,2018) , T UL, #AL TAMRE SR
W B D IR A W s o i AN R
W I 5 B W AR A S e 5 A ) (SR )
JoT) )77 S 0 5 BE A L, AR B L 4 B ot
W7 s T PIARIR & W B (SRS 45,2006)
Z: IR EEVE (K AE ) R W EAE N bR, i€ B
WA SO B 5 NI AT SR B LA K PR AR A
W4y 5 W) E AT S e sk, € BHRT Y A R, 2
J B TR ik, W R AE SR I BRE LABIF S
2 5% 0 Prkifs — 3, s ER B HLRE S
Tk s (A 4 ,2018) o B EE L R R
FHZE 0 W e i i B IR R 17 i R
B YA T 32 W A2 4 535 A 7Y (060) 417 5T
W Sy 5 FWAE LA K 10% BAFEAE i AR, ISR 22 1
S L LB B B DR R R
ISR FE R 5075 08 B 2 L oE /i34
B IO R B s HE A 2 AR (B )
SR EE R VA RO R A i — e (A 4
2018) , MeAh, 15 & w28 w4 Y Total pattern a-
nalysis solution( TOPAS) &K {4, F| F H X% 437 5 4] i
AT TR NE LG S B8 4 B, 3k B E = 53 AT Y
SR INERERE R IE AN AR DGR L S NS T
P2 DL S W 0 B 1) 45 0] R, 6 10 0 A
B 2 S EERCAT AR A, TT AR LA B R A
M BORE B RE (TS SC il 455 2018) o {H 2, 1 T 32Br

HuSSORE ST AR A 2%, W TOPAS B/ 53
WP EAFAEAR Z ML, PN, 2B 5 (e Ab PR i
FARXA e il B i3 A v, e T vk i i B K
16 BB AR e K 3l 18 31 7 e o M 9 A R 22 T
B 5% UL, H RS R BB L iR IEHOR, Tt
HOR R ARG 18 TP AP AR & 1 R (5-70% ) A1
B, TS Wi H W A B 5 e A 25 2R [l I
RS S RERD (Fe,0,) , F AGEH SCHF SRS
i e b 2 I BRE R & BEHEE 100% , T HE 5
Yo A 0 ARG, I, HATE A MR 0
Yy i o M7 1 AN BE B N T AR S 3 3 SRR
e,

NI, F T XRD YA E 173 B (1 B S
ABFFEREH =Rl R WA RE 07 (Rl £ DR A
FISEEAT) L T PR R E A4 E B 7 i 2 ()
BRI R S TR E G R () T
SRR L R C R A, ARG ST 9 E i
KER M T BRI G HEA HARIKAL e i, X
FE TOPAS 5 fE &R Stk i ft 0 M J5 i 14 nl
FEME S HERRE

2 MHEE5FE

2.1 SZEkRL

SCISRRLN B R AN B AREE S, ST
WAGEE A m A DR = A AR )
VLR e B b Ry, b S A MR g A S 0
FENZE 1 R WA [ SRR oA R JE 1L X s
KALFR Y (P-3 . P-9) ,P-3 #HIt P-9 B4 T
3=,

&1 WA BKRAFAE . BEMES R T SE

Table 1 The characteristic diffraction peaks of the Montmorillonite, Kaolinite, Illite, Quartz and Silicon power

vy Y E FEAE SA T FRIEIE 26/° AT B d/ A
Edive) Mont (001) 5.709 15.4 972
b s (oo S0
A 1l (001) 8. 899 9.9 288

e 0 ; 13042; 20. 859 4.2 550

. (101) 26. 639

M Si (111) 28.531 3.1312

Hodr 2047 (Mont ) 7= T+ 38 [ 4 72 5% 17 M [X]
PEE M B R e A B TR, FRAE
(001) | FhTi E) 15, S0A 5 B4 1 (Kao) 7= F 35 [

TG WM A8 i 4 AE 5 TR (001) | & T [R] B
7. 124 JHFAT () 72 F 3% [ T J6 R 15 il 37, RRE
FHIE(001) | FHTEE]FE 9. 93A (& 1a)
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AE(Q) FEDUAR Y B ol A7 7E , i T H B4k
PEFRSE PUKALRE J1 5, FLAT S50 BE KRR AR I
Wi, 3G RN AR BT, A 0 i RRAE & TH R
(100) 1 (101), XF I & 1@ 6] 55 oA 4. 264 Al
3.34A , RS AYERI(100) 5 (101) b T Ao 737 S v
AR T T i i i, HES R 225148 K 1
T L ARBESN A9 (100) & 1 A9 0 18 L 5 8 + 8
PRl —$ g, AR SCEEBE T A 9519 (100) 4y
H1ERNZS%

P EESEACON 2 MR AE A SR RE b, S i
WIHTER AR AR T, 647 8 it o b, (HLSE
PRV B2 v & B, 5 kA0 A S e AR QB e i
&2 e R R (flm, §r R G AR E
) RO 1 RE AT A AT AR R R 25, NI
AEAVERNFRDITE, BAb, % R R me 50
A AFRET YR A ASEROAT Y IBRE RS
FIWERIR A 5T, M R R s
AT DA R R R S X ST

2.2 FLIWHIE
2.2.1 K&

bl & S AA (mea HRA) 54
P47 9:1,7.5:2.5,6:4,5:5,4:6,3:7,2:8,1:9K)

8
(a)
< 6 I |Kao
e Mont
@
= 4
3
o
o 2
0 5= : | ;
5 10 15 20 25 30 35

counts/ 10*

F B, [RIBEIA 0. 1 g GRS fE B B R iR &
¥151, BT ARFERBRE LA, R0
B AN T 50% , R, 7E bR A5, B+
YR RT 50% A% E 34H(9:1.7.5:2.5 ) 6
4 BEW] AARUE B 5 i, A1 TAE &

IRAR& . S A e A OHRA A etk
2:1:4:2,1:2:3:3,1:3:2:3,2:4:1 2 o], [A] st
A 0.1 g HLabrE Ry E S B BF R IR B 350 45
IBAR3 54r 4 4 T1, T2 T3 . T4, XRD £t 5 3% 4n
B 1b Fi7s

LA PR S B0 & i
BAR, T B E 0 e T, A, BRI 3 ¢
TR AL, F8)5 4351 30 mL 15% H,0, 110 mL
0. 05 mol/L HCI ¥ , 7K 60°CI#A 2 h, LERAHL
JRORIBRARE . K, A 20 mLL 1g/L( NaPO, ), %
W) BEFE, B E 8 h 5 B0 10 4 Hb
(3 600 r/min) K 35 R 2 T EalE A
20 mL 1g/L CaCl, K ( ZLEER) ) #8520, TUE
BAFEEZRF 0, BJa, WO 5 =
B TR AR KT A, BN, R
REEH K HIRAT AR SRR £ 78 &
LA AKERE 60°C I 8 ~ 12 h 53] 2, —FEip Al
R OB 25,2015), HARME S & ZBEMOR R
XRD A4 EEWE 1c 1d iR,

(b) Q ™

counts/ 10*

5 10 15 20 25 30 35
20/°

(d) P-9

counts/ 10*

Chl Chl
Kao JU\L——NLW

5 10 15 20 25 30 35
20/°

B1 XSETHEE: (a) RRE.SIRE . FFEA;(b) XBRER;
(c) BARL =R P-3 2280k ; (d) BRRLERR P-9 ZZEBRMnA

Fig. 1 X-ray diffraction curves; (a) Montmorillonite, Kaolinite and Illite; (b) Mixed samples;

(¢) Glycol saturation piece of nature sample P=3; (d) Glycol saturation piece of nature sample P—9
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Table 2 Single mineral content and area of characteristic peak
= (H;Zﬁ)'] :/jﬂ\(mfp[flx?{)i@ B - il :ﬁ((mi[f]i"{)ﬂﬁ o o :ﬁ'\(m:ip[f]i"{)fgﬁ
I i H
By % Keo 001000 S W A Mom QUI00) S T B 4% W Q(100) S
Kl 0.68 0.23 77.412 12.418 36.477 M1 0.82 0.09 171.413 4.080 24.882 11  0.68 0.23 35193 11.096 20.111
K2 0.45 0.46 45.164 23.961 34.551 M2 0.54 0.36 111.833 18.609 22.436 12 0.45 0.45 19.657 21.315 19.895
K3 027 0.64 22069 33.281 33.732 M3 0.36 0.54 76.098 28.269 23.89%6 I3 0.27 0.64 10.068 32.904 23.959
K4 0.8 0.09 72.500 5.222 35203 M4 0.68 0.23 140.277 12.308 27.189 14 0.82 0.09 49.213 4.694 17.114
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K6 0.37 0.54 25.460 26.645 29.142 M6 0.27 0.64 51.429 31.805 28.019 16 0.36 0.54 17.906 26.749 18.362
K7 0.18 0.73 10.944 37.789 26.382 M7 0.18 0.73 32.502 38321 25040 17 0.18 0.73 7.069 38.417 20.828
K8 0.09 0.8 5722 40.098 24.143 M8 0.09 0.81 19.350 43.866 20.930 I8 0.09 0.82 2.563 42.770 26.262
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Fig. 2 Quantitative relationship between the mineral content and the area of characteristic peak
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Fig. 3 Quantitative relationship between the mineral content ratio and the area ratio of characteristic peak
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Table 3 Mixed and natural samples clay mineral, quartz content and characteristic diffraction peak parameters

Be He Bil(%) SRR FRIIE (eps™ )
*m
Kao Mont 11 Q Kao Mont 11 Q
T1 0. 099 0.201 0. 402 0.197 8.733 3 12.131 17.967 8.790 8
AR T2 0.199 0. 100 0.300 0.302 17.677 3.5555 14.332 14. 854
T3 0.300 0. 100 0.201 0.295 26.576 4.828 3 12. 390 12. 950
T4 0. 401 0.200 0. 099 0. 199 37.610 17. 286 5.952 6 8.850 6
475 ( counts 7.1A R
3.534 | 3. 5)7A £ Hont . ©
HAREE
- 3708.22 1780 31.247 10. 358 19.017 2.8938
P-9 2562.19 2444.83 6.249 0 13.289 5.773 8
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Table 4  Quantitative results of clay mineral content in mixed standard samples (% )
Tk G SMAT 2MH [ el E=LIEN ip bt 20 A1 Z1H Kao/1ll

T1 20. 14 9. 87 40. 18 19.74 0.25
SBRIE T2 9.96 19.92 29.98 30. 18 0. 66
A LB T3 9.97 30.01 20. 14 29.51 1. 49
T4 20. 04 40. 08 9. 87 19.94 4.06
T1 8.56 (11.58) 10. 09 0.22 36.75 (3.43) 17.52 (2.22) 0.27
. T2 5.65 (4.31) 19.13 (0.79) 28.78 (1.20) 29.20 (0.98) 0. 66
ik T3 6.37 (3.60) 34.57 4.56 27.94 7.80 25.53 (3.98) 1.24
T4 11.12 (8.92) 50. 68 10. 60 14. 11 4.24 17.63 (2.31) 3.59
T1 7.60 (12.54) 8.95 (0.92) 32.62 (7.56) 17.52 (2.22) 0.27
[ T2 5.46 (4.50) 18.50 (1.42) 27.84 (2.14) 29.20 (0.98) 0. 66
ik T3 5.52 (4.45)  29.91  (0.10)  24.17 4.03 25.53  (3.98) 1.24
T4 9.83 (10.21) 44. 82 4.74 12.48 2.61 17.63 (2.31) 3.59
T1 14.51 (5.63) 4.63 (5.24) 38.83 (1.35) 29. 45 9.71 0.12
TOPAS T2 11. 11 1. 15 5.15 (14.77) 25.91 (4.07) 43.14 12. 96 0.20
JE it T3 14.79 4.82 7.95 (22.06) 22.47 2.33 40. 68 11. 17 0.35
T4 25.69 5.65 16.51 (23.57) 14. 63 4.76 29.02 9.08 1.13
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LRUALE 7. 1A AT LK 43 HL 0 M 22 5N, 15
3.57A 5 3,53 Ab A7 it 0 = 43 B R 2445 2562
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Table 5 Quantitative results of clay mineral content in natural samples (%)

R VIRS B A e eos) A SRA Vg Kao/1l1
. P-3 10. 61 20. 15 41.13 40.92 6.16 0.49
ik P-9 0. 00 13. 82 32.54 14. 49 11.71 0.42
. P-3 5.60 14.33 34.94 29. 81 6.16 0. 41
ik P-9 0. 00 5.18 24. 34 5.43 11.71 0.22
TOPAS P-3 6.08 5.4 14. 65 26. 56 47.31 0.37
FEE P-9 0. 00 20. 48 25.49 5.16 48. 88 0. 80
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Quantitative Analysis of Kaolinite, Illite and Montmorillonite
by X - ray Diffraction

WANG Qi'*, MA Long’>, HUANG Kang-jun’, LEI Zhi-yuan'~’, XIE Shu-yun'

(1. School of Earth Sciences, China University of Geosciences, Wuhan 430074, Hubei, China;
2. Department of Geology, State Key Laboratory of Continental Dynamics, Northwest
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Mineral Exploration and Development, Guiyang 550004, Guizhow, China)

[ Abstract |

ronment at the time of formation, and they are effective proxies to reconstruct the evolution of paleo—environ-

The composition and content variety of clay minerals are closely related to the climate and envi-

ment. Therefore, it is of great important to analyze clay minerals qualitatively, especially quantitatively. Howev-
er, the commonly used quantitative analysis methods can’t be applied directly, and the quantitative analysis
software has error conduction effect in practice. In this study, two simple quantitative analysis methods were es-
tablished for common clay minerals ( montmorillonite, kaolinite and illite) based on X-ray diffraction analysis.
First, the quantitative relationships between the content of clay minerals and the area of characteristic
diffraction peak were established. Secondly, the quantitative relationships between the content ratio of clay min-
erals to quartz and the ratio of characteristic peak area were established. And the known mixed standard and
natural weathering samples were analyzed to verify the reliability of the quantitative analysis method. The results
show that the quantitative analysis results of kaolinite and quartz by the quantitative analysis software differ
greatly from the true value (kaolinite can reach 23%, quartz is more than 9% ) , while the quantitative differ-
ence of illite is less than 5%. In contrast, the quantitative analysis errors of montmorillonite by the two methods
are large, but the quantitative analysis results of kaolinite, illite and quartz are small, and the difference from
the true value is less than 5%. While It is more accurate and truer to calculate the kaolinite/illite content ratio
(Kao/1ll) according to the two quantitative methods. Therefore, in the practical application, the quantitative a-
nalysis software and the two analytical methods established in this paper can be used together to improve the ac-
curacy of quantitative analysis of clay minerals.

[ Key Words ]

Clay mineral; Quantitative analysis; Weathering
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Advances of Researches on Analytical Techniques for
Available State Heavy Metals in Soil

JIA Shuang-lin' LI Chang-an’
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China ;2.School of Chemisiry and Chemical engineering , Qiannan Normal
University for Nationalities, Duyun 558000, Guizhou , China)

[ Abstract |

The content of available heavy metals in soil is recognized as an index to evaluate the degree of

soil pollution. In order to study the analysis and testing methods of available heavy metals in soil, this paper re-

views the research progress of available heavy metals analysis technology in soil in recent years. The review in-

cluding various pretreatment methods such as single—step extraction method and continuous extraction method.

This paper focuses on three kinds of single—step extraction agents, including neutral salt,complexing agent and

acid solution.It also reviews analytical methods such as inductively coupled plasma mass spectrometry and other

methods. The establishment of effective and accurate testing methods for the determination of available heavy

metals in soil and the research on standard substances will play a guiding role in soil pollution risk assessment

and soil pollution remediation.

[ Key Words ]

Soil ; Heavy Metals ; Analytical Techniques ; Available state
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Conversion of 1:50000 DLG Database to
Traditional Topographic Map Based on ArcMap

WEI Ze—quan,ZHONG Qi-wen,FAN Yao-hong

( Geological Brigade 102, Guizhou Bureau of Geology and Mineral Resources ,Zunyi,Guizhou ,563003)

[ Abstract ]

DLG is a vector data set that hierarchically stores geographic features. It contains spatial informa-

tion and attribute information. Using its attribute information,the spatially distributed elements are expressed in

a symbolized form to form traditional terrain. Figures for users to read and apply. With the help of ArcMap plat-

form , the author introduces the conversion process from 1:50,000 DLG database to traditional topographic map

through a series of processes such as projection conversion, style symbol production and feature symbolization,

symbol annotation , cartographic synthesis and surface decoration. Summarized the key and difficult work in the

conversion process,and proposed the use of the mxd file template to modify the data source method can achieve

rapid conversion of other maps of the same scale,improve work efficiency.

[ Key Words ]

ArcMap;1:50,000 DLG database ; Topographic map ; Conversion.
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Table 1  Calculated results of non-contact measured section data of some collapse three—dimensional model

A2 XAER(m) Y AER(m) () E‘@;ﬁ%ﬁ; BB (m) PEE(m)  %(m) A0
1 295 496 0. 95 491 045. 53 806. 205 0. 00 0. 00 0. 00 0. 00 0. 00
2 295 495 7. 87 491 051. 06 805. 690 0.08 6.35 6.33 0.51 4.61
3 295 495 5. 09 491 056. 59 805. 362 0.12 6.20 6.19 0.33 3.05
4 295 495 2.01 491 063.22 805. 074 0. 56 7.32 7.31 0.29 2.27
5 295 494 8. 62 491 069. 02 805. 850 0. 35 6.77 6.72 0.78 6. 62
6 295 494 6. 46 491 072. 89 806. 682 0.29 4.51 4.43 0. 83 10. 61
7 295 494 2.77 491 080. 35 808. 302 0.59 8. 48 8.32 1.62 11.02
8 295 493 9. 07 491 087. 81 810. 776 0.90 8.69 8.33 2.47 16.52
9 295 493 5. 37 491 094. 72 812.762 0.93 8.09 7. 84 1.99 14. 24
10 295 493 2.9 491 099. 14 814. 940 0.87 5.51 5. 06 2.18 23. 31
11 295 493 0. 13 491 104. 94 816. 833 1. 19 6.70 6.43 1. 89 16. 38
12 295 492 8.28 491 108. 54 818. 578 1.28 4. 41 4. 05 1.75 23.37
13 295 492 5.51 491 112. 68 823.315 0. 81 6. 88 4.98 4.74 43. 59
14 295 492 1. 81 491 120. 69 824. 379 1.38 8. 88 8.82 1. 06 6. 85
15 295491 9.96 491 123.73 826. 328 1.20 4. 06 3.56 1.95 28.71
16 295 491 8. 11 491 127.05 828. 297 1. 16 4.28 3. 80 1.97 27.40
17 295 491 5.95 491 131.75 829. 823 1. 49 5.39 5.17 1.53 16. 49
18 295 491 2. 87 491 137. 83 831. 508 1.67 7.03 6. 82 1. 69 13.92
19 295 491 1. 02 491 140. 87 832.919 1.50 3.83 3.56 1. 41 21.61
20 295 490 9. 48 491 143.91 835. 051 1. 59 4.02 3. 41 2.13 31.99
21 295 490 7. 94 491 146. 67 836. 896 1.55 3. 66 3. 16 1. 84 30. 21
22 295 490 6. 71 491 149.43 838. 841 1.78 3.59 3.02 1.95 32.85
23 295 490 6. 09 491 150. 26 840. 258 1.63 1.76 1.04 1.42 53.78
24 295 490 5. 48 491 151.37 841.913 1.63 2.08 1.27 1.65 52.41
25 295 490 5. 17 491 152.2 843. 817 1.74 2.10 0. 89 1.90 64. 90
26 295 490 4. 86 491 152.47 850. 788 1. 60 6. 98 0.41 6.97 86. 63
27 295 490 4. 55 491 152.75 854. 683 1. 46 3.91 0.42 3. 89 83. 84
28 295 490 4. 24 491 153. 30 855. 953 1.47 1.42 0. 63 1.27 63.62
29 295 490 2.7 491 155.79 858. 603 1.28 3.95 2.93 2.65 42.13
30 295490 2.09 491 156. 89 859. 846 1.28 1.77 1.26 1.24 44. 54
31 295 490 1. 47 491 157.72 861. 457 1.13 1.92 1.04 1. 61 57. 14
32 295 490 0. 85 491 158. 83 862. 827 1.12 1. 87 1.27 1.37 47. 17
33 295490 0.54 491 159.93 864. 206 1.38 1.79 1.14 1.38 50. 44
34 295 489 9. 93 491 161. 04 864. 688 1.35 1. 36 1.27 0.48 20. 70
35 295489 9.62 491 161.59 865. 628 1.35 1. 13 0.63 0.94 56.17
36 295 489 9. 31 491 161. 87 870. 528 1. 19 4.92 0.42 4.90 85. 10
37 295 489 8.7 491 162.42 876. 541 0.92 6.07 0. 82 6.01 82.23
38 295 489 8.70 491 162. 14 887. 673 0.78 11. 13 0.28 11. 13 88.56
39 295 489 8.70 491 161.59 895. 437 0.53 7.78 0.55 7.76 85.95
40 295 489 8. 39 491 162. 14 896. 487 0.53 1.22 0.63 1. 05 59. 04
41 295 489 7.77 491 162. 69 897. 153 0.26 1.07 0. 83 0. 67 38.91
42 295 489 6. 85 491 163. 80 898. 705 0. 05 2.12 1. 44 1.55 47.11
43 295 489 6. 54 491 164.90 899. 796 0.21 1. 58 1. 14 1.09 43.72




%10 R 59 U B A TR TSy R .97
s
S5 XAy Yty ) SRR i) o meon sumc)
44 295 489 6.23 491 165.46 900. 807 0.21 1.20 0. 64 1.01 57.64
45 295 489 5.62 491 166. 29 903. 189 0.05 2.59 1.03 2.38 66. 60
46 295 489 5.31 491 166. 84 904. 721 0.05 1.65 0.63 1.53 67.62
47 295 489 5.00 491 167.39 906. 171 0.05 1.58 0.63 1.45 66. 52
48 295 489 4.69 491 168. 50 908. 214 0.29 2.34 1. 15 2.04 60. 59
49 295 489 4.38 491 169. 05 910. 493 0.29 2.37 0.63 2.28 74.55
50 295 489 3.77 491 169. 88 912.534 0.15 2.29 1.03 2.04 63.21
51 295 489 3.46 491 170. 15 913.334 0. 00 0.90 0.41 0. 80 62. 86
52 295 489 3.46 491 170. 43 914. 469 0.12 1.17 0.28 1.14 76.20
53 295 489 2.84 491 170.98 916. 136 0.15 1. 86 0.83 1.67 63.57
54 295489 3.15 491 170.71 918. 251 0. 00 2.16 0.41 2.12 79. 05
55 295489 2.84 491 171.26 919. 687 0. 00 1.57 0. 63 1. 44 66. 37
it 214.26 14592 115.74
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Study of Realize Non-contactMeasured Geological Section Solution
Based on Three—dimensional Space Model

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

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

[ Abstract] In this paper, the ‘non—contact high precision measured section solution based on three—dimen-
sional space model’ was carried out, with self—developed assistant software, it can create a section quickly by
export polyline three dimensional coordinate of hree—dimensional space model section. By practice, this method
can finish the field section measurement quickly but not need the human field measurement, especially in the
dangerous rocks exploration, this method can reflect the morphologic prominence and structural plane features
of high klint accurately, the work which can’t be finished by human is solved.

[ Key Words] Three—dimensional space model; Realization; Non—contact; High precision; Measured sec-

tion; Solution

(L#EE 108 M)

Methods and Practice of Investigation and Evaluation of
Geological Resources in Villages and Towns: Take The 20
Poverty—alleviation Towns of Guizhou Province as an Example

GONG He-giang', XIAN Shao—jun’* , ZENG Dao-guo’, SHEN Qi—jun', ZHOU Wen-long’

(1.Land and Mineral Resources Reserve Bureau of Guizhou Province,
Guiyang 550004, Guizhou, China; 2. Institute of Geology and
Mineral Resources Exploration, Non—Ferrous Metals and
Nuclear Industry Geological Exploration Bureau of
Guizhou, Guiyang, 550005, Guizhou, China)

[ Abstract] The implementation background, objectives and main technical requirements of the geological re-
sources survey project in the 20 extremely poor towns in Guizhou Province been introduced at length in this pa-
per. At the same time, it also introduces the specific working procedures of data collection, programming, in-
vestigation and evaluation, special research, the report preparation and so on in detailed. Finally, the main a-
chievements of geological resources survey and evaluation in the 20 extremely poor towns in Guizhou Province
are introduced.

[ Key Words] Geological resources; Investigation and evaluation; Method practice; Town
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The RGB Color Model and Application of
Chronostratigraphic Chart of Guizhou Province

ZHANG Kai'’, HUANG Long-hui’, LU Yu-min

(1. China National Gold Group Guizhou Co., Lid, Guiyang 550009, Guizhou, China;
2.Sino Guizhou Jinfeng Mining Limited, Zhenfeng 562200, Guizhou, China;
3. Geological archive of Guizhou province, Guiyang 550000, Guizhou, China)

[ Abstract]  Color is the basic and relatively important element that constitutes a geological map, and
different color denotes various stratums and rocks. There are specific regulation on the use of geological map no
matter in domestic or international, and the colors of certain chronostratigraphic unit, lithological strata and
rock should be unique and uniform. In actual works, a large number of workers design the colors based on con-
jecture because of the reasons like the involvement of chromatology and the limitation of the application of the
current code, bring on the consequence that the use of colors on geological map is different at same rock and
strata of same area. In order to solve this problem, this paper compiles the RGB color model of Guizhou chro-
nostratigraphic chart according to International chronostratigraphic chart and Stratigraphic sequence of Guizhou ,
2017, on the one level to offer as a reference of computer mapping for geological workers in Guizhou province,
on the other level to promote the International chronostratigraphic chart.

[ Key Words ] International chronostratigraphic chart; Stratigraphic sequence of Guizhou; color model;
CMYK,RGB



2021 4F 38 % B M

1S 146 )

W Vol. 38 No. 1( Tol. 146)2021

GUIZHOU GEOLOGY - 103 -

N\

ZEM R A

HEE

S R

— UM 20 MRA B RE R 2 A

FeAeik! BB R il

B2, AR, AR

(1. SINAE L 7= G IR A Jm) 2. SR (5 RS Ml b S 8l A )y e 7™ B e B )

[ ZIALFEANBT M B LRG0 AR LR ETLE ST R RAETRD WM LY

T BRES IR ARAER, RN, EiF@) 2

TRAHE FEBP AL F AR

BB F AR TERS, ZEATTMNAE 20 APLR LR E L S 4R T RASIFNIRIZY £

ZRFFITTAEG,
[ R | R TR AN, T iEE&K, S5
[FESFESP61;F403.3 [ XXRKFRIZFES]A

1 LEE=

SN R A TR Y 3 R N R X
2017 4F, BN 4 20 R RR BE R A 10 TR T AT
2 MR =K S LRI £ 55 20 Mk
EH(E) MEAMA R R Erh 2,

SHALTE 20 A IR S B b T BT R B 250 A
RIETE T, B 15T S BB B e, LA RS
PG RERE ARIRFE 2017 £ 9 A, 5204 AR IR
JTAHE TR R 40 B« St IR S B
JFEIR AT T H SN A £ T R AE A
JR 2SI, B A8 AT £ 4w RN Tl b o ) A
Jry ML B 7 A e AR R I H JH A TAE, 2 EE IR
DL S SR IX O BRI R 255 L BT 3 R A A PP AR
JEFT, JH A T AE I 4 i) Ml 5T 9% U5 32 2 R 45 2R [ A
W= ER IR, MR K (LSRR B R HL oK) ik
WeHB GE R Al b Jo B R 45

[ WeFs H 9 12020-10-22
[E£TH

[&E HH#]2021-01-12

[ XEHS ]1000-5943(2021) -01-0103-06

2 HixES

2.1 FZHR

5 ISR 7R T e A RE T AR R A B B
JERSE AR BT, AT KO T ), SR B o i
B2, AT 2 AR A BB IOT K () A
T H A, ARG Ml AR R R GORE , B
TIRBR B LB

2.2 FHEMESF

(1) ZRGENCER R L% 2 S0 o B U 9 A1 G
GORE, 2 ) Mo ST BT ISR A S T 58, St AP
TAE;

(2) A9 20 MRTT & B2 R TR I A1
i BB TF KR APIR S TR 55

(3) 4R 148 2 FUH R BT IRIT K (M) FIH]
L

(4) Gl 25 2 BT 5T B IR0 £ 7 4, 20 4
WTT 2 AEL o 5 PR A B 1A

]

15N A s 400 H (B E LR LR G K[ 20171257 %) %),

[EE® A 1AM (1965—) , 5 W58 5 KNS =T 5¢ TA/E, Email : gongheqiang@ sina. com,
1

[BIRMEE 1 BFRZE(1985—) , 5, MR LRI KWW FHT 7 ##& T/E. Email:81110645@ qq. com,



- 104 - M

2021 4 38 &

: ﬂ‘JJ(ﬁT A QW?E >
S - @ Gy | ¢
X ij;& ‘ ".-,; B Y J --‘-'?"["
3 o Afl e
Ty “’W -
_ £k ) k.
= (. R ‘ Ra
$ RES # ; ’ &
Vo " P Geligs y\(l@r' e
" . Hiﬁlﬁ*ﬁﬁé\ P
] N /
# .f
[ T ™
% F / SO
P K B w K
A
s ey ;
B1 EM&E0/ MERSESHNER
Fig. 1 Distribution of the 20 extremely poor towns in Guizhou Province
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Fig.2  Work flow chart of geological resources investigation in towns
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