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Fig.1 Regional geologic sketch map of Bengge area
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Fig.2 Characteristics of petrography of main rock types in Bengge alkaline igneous complex
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Fig.3 Characteristics of petrography of main xenolith types in Bengge alkaline igneous complex
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Fig.4 Characteristics of pegmatitization K-feldspar vein and alterated monzonite mass in Bengge alkaline igneous complex



.940

s o3l

2022 4

RSB IS . %A PR R A Rk
I — B R AR AR R A RE o EEBURR Il 1)
&, AR B 10% AABER G, REA
TER AR (B 4P, FoR K/ — M AE 1 mm A2
i, A BEHKAHITRET E
TR RSB AR K 3 25 B o

75 B 0TE A R T A ST A R R
s R T A B A AR TR B (VA Bk 4 A A

T[] B 381 3 3 HH 52 B AN [) 12 58 TR0 e e B Tk 1R kA
AR, KT I K — AR — ) 1 o
RSN

4 THERE
ASSCH ) A 27 DA 5 B o A0 RS BE T K 2
Ay 3 55 RSCR™ SR ) S B YA T S B % EPMA-

1720 B4 FHREH E5ER, BT i R
15kV, i 10 nA, HLFIREAT 10 pm, W3R 2E<

X

1.0%. AHMN ™4 i A 44 2
e
4.1 EZH

AT AR 2 S A TP AR M R s B R A DU

T H 25 B i Geokit

WM S A R IR 1. AT BT S Y
BRPERN 25 R A B, R IR B AR Ak

5 INA A AR BB TReO 5 & B 8 i =i 4h
HARM TR Y o 188 = B 70 K E g
(B35, MalEBES B o By R~ BEX
Wih%, HRMEBEE K INACE AR k)
DI, TR s AR AR L ET KB TR A
BB BRI . 3X R WY AT B T S AR ) ok
TR AR, BOE 2 B 5 A [R] A U5 B AR A A
BE G
42 KA
TEATEHVE 2 AR, BRIEBES AR i K
HEREGARKAN, KR EKA. HAE
PR FL 7 R IR 23 B s SR N 1 o B 45 R

®1 FIFEMREFFTEEROFEZBRRMEFRISTER/ %

Table 1 Representative EPMA results for biotite in host-rocks and xenoliths of Bengge alkaline igneous complex
FEAS  0Sb1#3 05b1#4 04b2#2 08b2 #1 08b2#2  01-a#2  0d-a#l 04-a#2 04-a#5 04-a#6 04-b#1 04-b#2 04-b#3 04-b #4
AR JEPE NS BARE ERBEA
Sio, 38.01 36.19 34.74 3580 36.17 34.47 35.02 3499 3659 3580 3582 3390 3542 34.64
TiO, 1.51 1.91 4.43 4.27 4.29 2.50 4.68 4.35 3.87 3.93 4.79 4.60 4.87 5.04
Al O, 12.48 12.57 1238 1241 12.48 14.34 1239  12.61 12.12 12.61 11.94 1244 11.76 12.09
FeO 12.06 12.69 1742 16.04 16.52 19.25 2327 2248 2244 2235 2204 2294 2121 2137
MnO 0.12  0.04 021 0.06 0.08 0.45 0.23 0.14 0.16 0.18 0.16 0.16 0.14 0.12
MgO 18.02 17.46 1239 14.00 13.71 12.11 8.97 8.64  9.63 9.13 8.86 8.42 998 10.19
CaO 0.07 0.05 0.01 0.06 0.03 0.12 0.02 0.03 0.04 0.11 0.13 0.12 0.03 0.03

Na,O 0.19  0.08 0.02 0.07 0.08 0.03
K,0 9.07 899 874 8.51 9.18 7.63

0.04 003 0.00 0.03 0.16  0.05 0.05 0.04
925 9.06 925 938 8.60 8.58 8.60 8.72

Total 91.52 89.97 9034 9122 92.56 90.89 9386 9233 94.09 9352 9248 91.21 92.05 9225
B 7 80 CRAIAN R 1 A AR D
Si 291 284 279 2.82 2.82 2.76 279 282 288 285 287 278 2.84 2.78
ALY 1.09 1.16 1.17 1.15 1.15 1.24 1.16 1.18 1.12 1.15 1.13 1.20 1.11 1.14
A" 0.04  0.01 0.00 0.00 0.00 0.11 0.00 002 0.01 0.03 0.00  0.00 0.00 0.00
Ti 0.09 0.11 0.27 0.25 0.25 0.15 028 026 023 023 029 0.28 0.29 0.30
Fe** 0.11 0.08 020 0.21 0.18 0.19 0.18 022 0.21 0.19 027  0.21 0.24 0.21
Fe* 0.67 075  0.97 0.84 0.90 1.10 1.37 1.30 1.27 1.29 1.21 1.36 1.18 1.23
Mn 0.01 0.00 0.01 0.00 0.01 0.03 0.02  0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mg 206 204 148 1.64 1.59 1.44 1.07 1.04 1.13 1.08 1.06 1.03 1.19 1.22
Ca 0.01 0.00  0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.00
Na 0.03 001 0.00 0.01 0.01 0.01 0.01 0.00  0.00 0.01 0.02 0.01 0.01 0.01

K 089 090 0.90 0.85 0.91 0.78

094 093 093 095 088 090 088 0.89
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Table 2 Representative EPMA results for feldspar in host-rocks and xenoliths of Bengge alkaline igneous complex
FEfS  BG-03#4 06B2-a #4 06B2-b #1 06B2-b #2 06B2-b #3 06B2-b #4 BG-S #1 08B2#308B2#4 04-a#4  ZDBG#1 ZDBG#2
HAAR EKBEY P A K P MaARE  WARRCE
SiO, 63.08 64.00 63.49 63.67 63.56 63.37 63.67 63.44 63.44 63.45 66.27 62.38
TiO, 0.02 0.02 0.02 0.02 0.01 0.00 0.01 0.03 0.03 0.01
AlLO, 17.89 17.80 17.84 17.84 17.68 17.87 17.47 17.49  18.07 18.11 19.83 18.57
FeO 0.13 0.19 0.59 0.51 0.26 0.15 0.92 0.72 0.45 0.12
MnO 0.00 0.00 0.01 0.00 0.00 0.02 0.02 0.00 0.00 0.03
MgO 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
CaO 0.23 0.01 0.00 0.01 0.03 0.01 0.01 0.01 0.03 0.02 0.04 0.02
Na,O 0.19 0.17 1.71 1.65 0.23 0.18 0.48 0.85 1.73 0.25 11.47 4.82
K,O 15.59 15.43 13.36 13.55 15.26 15.51 15.14 14.50 13.00 15.26 0.11 9.37
Total 97.13 97.62 97.02 97.24 97.01 97.11 97.71 97.04 96.75 97.24 97.71 95.16

FHES 740 CBL22ANRUS T b 6D
Si 3.00 3.02 3.01 3.01 3.02 3.01 3.03 3.02 3.01 3.01 2.96 2.97
Al 1.00 0.99 1.00 0.99 0.99 1.00 0.98 0.98 1.01 1.01 1.05 1.04
Ca 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.02 0.02 0.16 0.15 0.02 0.02 0.04 0.08 0.16 0.02 0.99 0.44
K 0.95 0.93 0.81 0.82 0.92 0.94 0.92 0.88 0.79 0.92 0.01 0.57
An 1.19 0.05 0.00 0.05 0.13 0.07 0.03 0.07 0.18 0.11 0.21 0.09
Ab 1.75 1.63 16.28 15.59 2.20 1.70 4.55 813  16.80 2.38 99.19  43.85
Or 97.06 98.33 83.72 84.37 97.67 98.23 95.42 91.80 83.03 97.51 0.60 56.07
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Fig.6 Diagram for classification of feldspar
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9.56%, MgO K 12.26%~17.97%, H: Mgkt
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Table 3 EPMA results for amphibole in lamprophyre of Bengge alkaline igneous complex

FE G5 04B2-1 #1 04B2-1 #2 07B1-b #3 07B1-c #4 07B1-d #4

HABIR B IN IR AN B A IES
Sio, 55.19 53.06 50.66 53.85 50.86
TiO, 0.19 0.14 0.40 0.16 0.40
ALO, 1.03 0.82 3.62 131 3.14
FeO 9.90 9.54 14.79 12.42 13.68
MnO 0.20 0.30 0.22 0.22 0.27
MgO 17.78 18.18 13.94 16.10 14.76
CaO 11.55 11.61 12.06 11.63 11.56
Na,0O 0.77 0.84 0.53 1.46 0.91
K,O 0.19 0.23 0.25 0.18 0.27
Total 96.80 94.73 96.46 97.34 95.85

BHE 74 (UFSE DL 23 AN T 16 ANPHES 74 38 HE)

Si 7.90 7.80 751 7.80 7.55
AlY 0.10 0.14 0.49 0.20 0.45
Al" 0.07 0.00 0.14 0.02 0.10

Ti 0.02 0.02 0.04 0.02 0.05
Fe** 0.88 0.74 0.77 0.71 0.71
Fe** 0.30 0.43 1.07 0.80 0.99
Mn 0.02 0.04 0.03 0.03 0.03
Mg 3.79 3.98 3.08 3.48 3.27
Ca 1.77 1.83 1.91 1.80 1.84
Na 0.21 0.24 0.15 0.41 0.26

K 0.04 0.04 0.05 0.03 0.05
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Fig.7 Diagram for classification of amphibole
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Fig.8 Diagram for classification of calc-amphibole
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Table 4 Representative EPMA results for pyroxene in Bengge alkaline igneous complex
s 05B1 #1 05B1 #2 02-b #1 02-b #2 02-b #3 02-b #4 04-b #5 04-b #6 04-b #7 04-b #8
BT SR B IEKBEE ERKBES
SiO, 52.70 51.08 51.59 52.92 51.46 51.61 50.84 51.33 53.91 52.42
TiO, 0.24 0.18 0.37 0.26 0.32 0.21 0.28 0.27 0.16 0.25
Al O, 0.67 0.86 1.13 0.63 1.18 0.68 1.19 1.19 0.48 0.84
Cr,0, 0.01 0.00 0.02 0.12 0.04 0.05 0.01 0.02 0.43 0.01
FeO 7.66 9.51 9.56 6.89 9.55 9.09 8.08 8.07 291 8.41
MnO 0.24 0.42 0.35 0.27 0.31 0.42 0.26 0.31 0.03 0.44
MgO 14.76 12.26 12.99 14.70 12.58 13.27 14.21 14.63 17.97 13.93
CaO 22.17 22.56 22.26 23.18 22.56 22.86 22.13 22.36 22.23 22.81
Na,O 0.35 0.47 0.42 0.25 0.42 0.44 0.23 0.38 0.18 0.49
K,0 0.00 0.01 0.00 0.00 0.01 0.00 0.02 0.01 0.00 0.01
Total 98.80 97.35 98.69 99.22 98.43 98.63 97.23 98.57 98.31 99.59
FHE T (BLeA 47 A BEAD

Si 1.98 1.98 1.96 1.98 1.97 1.97 1.95 1.94 1.99 1.97
Al(iv) 0.02 0.02 0.04 0.02 0.03 0.01 0.05 0.01 0.01 0.03
Al(vi) 0.01 0.01 0.01 0.01 0.02 0.00 0.01 0.00 0.01 0.01
Ti 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Fe* 0.03 0.05 0.05 0.02 0.04 0.08 0.07 0.10 0.00 0.07
Fe** 0.21 0.25 0.25 0.19 0.26 0.21 0.19 0.15 0.09 0.19
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01
Mg 0.83 0.71 0.74 0.82 0.72 0.75 0.81 0.83 0.99 0.78
Ca 0.89 0.93 091 0.93 0.92 0.93 0.91 0.91 0.88 0.92
Na 0.03 0.04 0.03 0.02 0.03 0.03 0.02 0.03 0.01 0.04
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Wo 44.80 46.81 45.61 46.67 46.52 46.18 45.36 44.81 44.59 45.67
En 41.49 35.40 37.03 41.18 36.09 37.30 40.52 40.80 50.15 38.81
Fs 12.44 16.02 15.80 11.24 15.82 14.91 13.27 13.01 4.61 13.76
Ac 1.27 1.76 1.56 0.91 1.57 1.61 0.86 1.39 0.66 1.76
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Petrographical and Mineralogical Characteristics of Bengge Alkaline
Igneous Complex in Zhongdian, Western Yunnan and
Its Geological Significance

Huang Yupeng', Zou Jinxi®, Liu Qingqiang’, Wu Chunzhang’, Liu Xianfan®!, Deng Jianghong®, Ren Kefa*
(1.Sichuan Tourism University, Chengdu, Sichuan, China; 2.Natural Resources and Planning Bureau of
Dongpo District, Meishan, Sichuan, China; 3.Chengdu Geological Survey, Sichuan Bureau of Metallurgical
Geology and Exploration, Chengdu, Sichuan, China; 4.Institute of Earth Science, Chengdu University of
Technology, Chengdu, Sichuan, China)

Abstract: Bengge alkaline igneous complex in Zhongdian, Western Yunnan has the variety of rock types,
which is production after a complex magma—{fluid process. The petrographical and mineralogical analysis of
the host rock and its xenolith suggests that the igneous complex has magma mixing and contamination, and
metasomatism features. The light-colored minerals in different rock types of Bengge pluton are orthoclase,
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and individual sample which represent s magma mixing and metasomatism residual has the plagioclase. The
dark minerals show the characters of rich-Si, Mg, and poor-Al, alkali. The magmatic source of different rock
types is different. The production of syenite was related to Ganze-Litang oceanic flat subduction in late
Triassic, and its origin was crust-mantle mixing source. While the lamprophyre was the production that the
mantle source of potassic-ultrapotassic magmatism was caused by India-Eurasia plate collision in Cenozoic.
The two magmas with different properties coexisted in the same closed system, and magma mixing,
contamination, metasomatism had occurred in the magma transfer and petrogenetic process. Therefore, the
petrogenesis of Bengge alkaline igneous complex subjects to the multi-stages overlying process of magma-
fluid-tectonism which is mainly oceanic crust subduction.

Keywords: Petrographical and mineralogical characteristics; Magma mixing; Potassic- ultrapotassic;
Metasomatism; Multi-stages overlying; Bengge alkaline igneous complex
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High-density Electrical Exploration Test of Hidden Fault Zone in
Southern Rare Earth Mining Area

Chen Shu', Shu Rongbo®, Min Gang', Liu Kang', Yuan Huilin', Cheng Rong’

(1.Key Laboratory of Earth Exploration and Information Technology of Ministry of Education, Chengdu
University of Technology, Chengdu, Sichuan, China; 2.Institute of Multipurpose Utilization of Mineral
Resources, Chinese Academy of Geological Sciences, Chengdu, Sichuan, China)

Abstract: The current mining mode of rare earth mines in southern China is still the in-situ leaching mode.
For this mining mode, the fractured structures, underground rivers, karst and other unfavorable geological
bodies developed underground in the mine will seriously reduce the recovery rate of the leaching liquid. The
leaching liquid leaking along the bad geological bodies will cause serious pollution to the environment, so it
is of great significance to investigate the development status of the bad underground geological bodies in the
mine. Based on the stratum distribution and structural characteristics of the C2 mining area of a rare earth
mine in the south, this article first carried out high-density electrical method parameter experiments, selected
appropriate measurement parameters and the Wenner-Schlumberg 2 device measurement mode, and
completed the high-density of 4 survey lines Electrical measurement; the hidden electrical structure model of
the study area is obtained through inversion calculation, the thickness of the weathered layer (stratum rich in
rare earth minerals) and the spatial distribution characteristics of the hidden fault structure are delineated, the
results are interpreted and the drilling of the study area layout The results are consistent. The exploration
results provide important reference materials for the reserve evaluation of ionic rare earth ore, the plugging

of seepage channels, and the layout of liquid collection roadways.
Keywords: Ionic rare earth ore; High-density electrical method; Leakage channel; Fracture structure



	1 地质背景
	2 岩体地质特征
	3 岩相学特征
	3.1 碱性杂岩体岩相学特征
	3.1.1 蚀变辉石正长岩
	3.1.2 黑云角闪正长岩
	3.1.3 云辉正长斑岩
	3.1.4 黑云闪辉正煌岩
	3.1.5 云辉正煌岩

	3.2 包体岩相学特征
	3.2.1 角闪石岩
	3.2.2 黑云变粒岩
	3.2.3 煌斑岩


	4 矿物学特征
	4.1 黑云母
	4.2 长石
	4.3 角闪石
	4.4 辉石

	5 讨　论
	5.1 岩体成岩作用
	5.2 混染与交代作用
	5.3 对金成矿作用的制约

	6 结　论

