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Geological Characteristic and Basin Control of the Xiaotianjing Manganese
Ore Deposit in Heging County of Yunnan Province

LIU Wen-jia, LI Zhi-qun, LIANG Qiu-yuan, CHEN Ming-wei, ZOU Yun-da

Yunnan Nonferrous Metals Geological Bureau, Kunming, Yunnan 650051

Abstract: As the largest manganese deposit in the west of Yunnan Province, the Xiaotianjing manganese ore
deposit occurs in clastic rocks of Triassic Songgui Formation. The manganese ore deposit is composed of
manganese oxides and carbonate, and the ore composition is rather simple. The carbon and oxygen isotopic
characteristics show that the ore-forming materials came from multi-sources and the ore-forming process was
characterized by multistage evolution. The distribution model of rare earth elements belongs to enrichment type of
the light rare earth elements. The deposit was formed in a secondary superimposed basin in the Lijiang depression
belt within the Yanyuan-Lijiang basin of Triassic Nuoli period on the western margin of the Yangtze massif. The
basin and the metallogenic activity were controlled by contemporaneous faults. A metallogenic model was
established in this paper.

Key words: ore composition; REE patterns; carbon and oxygen isotopes; superimposed basin; contemporaneous
faults; metallogenic model; Xiaotianjing manganese deposit in Heging
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Fig. 1 Geological map of the Xiaotianjing manganese ore deposit in Heging County, Yunnan Province
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Table 1 Chemical composition of ores from the
Xiaotianjing manganese ore deposit in Heqing
Wit%
Mn 45.31 18.66
SiO, 4.24 21.62
CaO 4.33 22.61
Al,0; 3.12 1.78
MgO 1.29 1.72
Fe 1.87 1.89
As 0.018 <0.05
P 0.05 0.032
Co 0.007 <0.005
Ni 0.01 0.02
Ag(10) <24.56 3.10
Mn Fe 24.23 9.66
P Mn 0.001 0.002
Ca0+MgO/SiO,+A1,04 0.76 1.04
, 1988
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Fig. 2 Chondrite-normalized REE patterns of the
Xiaotianjing manganese ore deposit in Heqing
(modified after YU, 2000)
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Table 2 Carbon and oxygen isotopic compositions of the Heqing manganese deposit

oBC 10°%(PDB) o0 10°(PDB)

1 PD2530 -1.328 -6.987
2 PD2530 -7.030 -11.437
3 PD2530 0.994 —7.544
4 PD2530 -1.757 -7.232
5 PD2530 -8.138 -2.699
, 2004
-7.187, 50, ,
«( ) ,
5180 .
3 FAENMRNKESmMAM -
( 1
, 2000) , —
— () — - : - —
( ,1987; _
, 1993) ( 3)
' N
R
]
A
T okl
‘I!T' N
— (238 3) Ma,
o Jhil

gﬁ'ﬁilféﬁgi{%ngbasin
- 5 i B AR R L

basement concealed deep fault

Bz g7
shea:_dirc ciion

B3 BrIWEKHERFHERIEE
Fig. 3 Sketch map of Heqging basin and structural
control factors
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A-epicontinental carbonate platform facies; B-underwater
depression; C-underwater levees; D-manganese spout;
E-delta facies sandy conglomerate; F-syngenetic fault; G-sandstone
( , Mn2000x 10'6, Co interbedded with mudstone; H-manganese ore bed
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