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implications for ore genesis

GAO Zhao-fu+?, ZHU Xiang-kun', LUO Zhao-hua®, SUN Jian', ZHANG Fei-fei', GAO Wen-ge’,
WANG Bing-lin® and ZHONG Chang-huai®
(1. Laboratory of Isotope Geology, MLR, State Key Laboratory for Continental Tectonics and Dynamics, Institute of Geology,
CAGS, Beijing 100037, China; 2. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, Ch-
ina; 3. Inner Mongolia Dongshengmiao Mining Co., Ltd., Bayannur 015543, China)

Abstract: The Dongshengmiao deposit is a superlarge lead zinc polymetallic deposit occurring in the Langshan-

Zhaertaishan metallogenic belt of Inner Mongolia, and the main ore-bearing rock is the second Formation of

2013-03-24 2014 - 06 - 04
12120113015700
1989 - E-mail gaozhaofu@163. com 1961 -

E-mail xiangkun(@cags. ac. cn



826 33

Langshan Group. In this paper, the authors combined the study of multiple suites of core samples which cover
the main ore-bearing rock series with the recent study of hydrothermal deposits abroad, and arrived at some new
understanding of the major orebody of the Dongshengmiao deposit. The rock and ore in different lithologic mem-
bers have different fabric characteristics: in the middle of the fourth lithologic member, siderite ores show fine
mosaic texture and massive structure, with obvious characteristics of chemical sedimentation; at the bottom of
the fourth lithologic member, sphalerite ores of the No. 2 orebody exhibit hypautomorphic-allotriomorphic crys-
talline granular texture or dissolution texture, and mostly show massive, banding or brecciated structure, with
obvious filling-metasomatic phenomenon; stockwork mineralization is generally existent in the third lithologic
member which is sericite-grapholite based, with very common later hydrothermal filling phenomenon. In addi-
tion, geochemical study of the rock and ore indicates that siderite ore shares similar trace element enrichment and
REE distribution pattern to sphalerite ore, so they may have had the same provenance. However, sericite-
grapholite in the third lithologic member has different trace element enrichment features and REE distribution
curves, probably resulting from multi-stage hydrothermal activity. It is worth mentioning that we can find
dolomitemarble fragment breccia which belongs to upside wall rock and they are different {rom sericite-
grapholite fragment breccia. The dolomite-marble fragment breccias resulted probably from replacement. Com-
prehensive analysis shows that stockwork mineralization in the third lithologic member was caused by later hy-
drothermal filling, while the No. 2 orebody at the bottom of the fourth lithologic member might have resulted
from ore-bearing hydrothermal selective replacement of carbonate strata, and siderite orebody’s mineralization
might be attributed to the migration of the iron-rich hydrothermal solution to the bottom of ocean and the subse-
quent precipitation. Ore-bearing hydrothermal replacement played a key role in the ore-forming progress of the
major orebody in the Dongshengmiao deposit. The result achieved by the authors has deepened the understand-
ing of the SEDEX deposit.

Key words: Langshan metallogenic belt; Dongshengmiao polymetallic deposit; geological and geochemical char-

acteristics; selective replacement
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Table 1 Lithologic characteristics of No.3 drill hole
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Table 2 Geological characteristics of ore-bearing formations and main orebodies
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Fig. 3 Main ore structures in the Dongshengmiao ore district
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2.2 22 SiO,
3 2 7K3-24
7ZK3- 7ZK3-27 SiO, K,O
3 wp %
Table 3 Major element compositions of bulk samples
SiO, ALO;  TFeO;  MgO CaO Na,O K,O MnO TiO, P,0Os
7ZK3-3 23.24 5.02 9.73 12.00 18.83 <0.01 2.90 0.64 0.33 0.41 25.87  99.00
7K3-6 5.16 0.36 44.21 12.56 2.97 <0.01 0.13 2.21 <0.01 0.36 31.94  99.90
7ZK3-7 66.87 14.99 2.22 1.40 0.49 0.20 8.68 0.08 0.72 0.31 4.03 99.75
7ZK3-9 4.92 0.79 20.26 1.04 3.32 9.37 0.38 0.94 0.04 2.03 13.24  56.30
ZK3-13 72.11 13.61 1.40 1.93 0.44 0.22 6.75 0.02 .68 0.26 2.50 99.70
ZK3-15 49.50 16.56 5.63 3.04 2.95 0.11 6.08 0.06 0.54 2.19 13.33  99.85
ZK3-16 72.92  11.06 3.06 2.47 0.67 0.10 4.51 0.06 0.53 0.29 4.31 99.85
ZK3-17 66.99  12.58 3.59 3.75 0.49 0.17 4.49 0.13 0.55 0.31 6.92 99.80
7ZK3-20 75.37 7.20 4.29 2.98 0.64 0.19 2.58 0.07 0.30 0.30 5.96 99.70
7K3-22 8.41 0.38 1.98 18.53 28.05 <0.01 0.13 0.31 0.03 0.08 42.06  99.95
7K3-24 54.99 18.70 6.51 3.94 0.29 0.54 12.53 0.22 0.75 0.18 1.31 99.94
7K3-27 60.43 16.21 8.55 4.41 0.56 0.29 6.52 0.22 0.69 0.20 1.90 99.70
3 5 1
SiO, 49.50% ~75.37% Zn Pb Cd Sb PAAS
67.38% 1%
AL O, 12.20% Fe,O4 3.59% 2 6a
MgO 2.83% /ZK3-15 SO, Ba Sb Zn Cd In
ALO; CaO MgO P,0: PAAS Pb Sb
Zn Cd Mo In Bi Tl Cd PAAS
4 4 1 000 Be Co Zn Cd Zn Sb
7ZK3-7 Pb
3 3
7K3-6 7ZK3-9 TFe, 04 24
44.21% 20.26% K,O ALO; 6b 4
1% ZK3-3 2 7K3-22
2.3 23
6¢ Ba U Pb Sb Zn Cd Mo Be Tl
2003 PAAS In Ti V Cr Co Ni Sc Cs
Li Rb Sr Cs Be Ba Zr Nb PAAS 2
Hf Ta Mo W Re Th U 6d 34
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Table 4 Trace element compositions of samples from the Dongshengmiao ore deposit
7ZK3-3 7ZK3-6 7ZK3-7 7ZK3-9 ZK3-13 7ZK3-15 ZK3-16 ZK3-17 ZK3-20 Z7ZK3-22 7ZK3-24 7ZK3-27
Li 14.10 0.89 30.1 7.57 54.20 71.70 55.00 46.00 28.20 2.49 37.40 51.30
Be 2.58 0.29 6.92 0.55 4.94 6.42 3.26 4.44 2.57 0.26 3.78 2.20
Sc 6.53 0.61 11.8 0.76 7.18 16.4 8.31 10.50 6.29 0.91 17.50 16.40
Vv 55.20 15.90 85.00 14.90 67.30 165.00 60.70 76.20 41.70 9.57 121.00 110.00
Cr 28.40 3.60 73.50 5.35 63.40 64.70 55.00 56.30 34.70 4.13 119 93.80
Co 16.50 38.90 2.23 36.90 2.23 11.90 4.14 5.05 10.30 1.55 13.30 38.10
Ni 30.90 4.09 5.85 19.10 4.59 15.50 9.15 7.54 10.90 16.70 33.10 53.20
Cu 62.60 40.50 22.80 95.70 17.80 24.00 35.20 30.80 53.10 1.17 39.80 4.64
Zn 77.90 223.00 91.20 336 71.10 1690 294 1699 21.10 299 138
Ga 8.99 10.60 21.10 7.20 22.20 21.90 17.50 17.90 11.70 1.72 28.20 24.80
Rb 51.70 3.14 173.00 10.70 165.00 213.00 116 189.00 114.00 3.93 219 219
Sr 166.00 59.70 21.20 37.00 48.60 71.40 21.00 47.60 35.00 181.00 206 47.10
Nb 3.51 0.37 15.60 1.63 19.60 9.90 13.40 15.10 10.70 0.443 12.70 12.70
Mo 1.89 0.27 1.97 3.71 0.71 13.50 1.88 1.36 2.47 0.40 0.39 0.15
Cd 0.12 0.58 0.09 340.0 0.42 0.12 3.79 0.65 3.12 0.04 0.06 0.04
In 0.04 0.92 0.08 5.78 0.09 0.02 0.06 0.03 0.05 0.02 0.03 0.07
Sb 0.81 1.47 0.66 4.21 1.21 1.27 0.49 0.49 1.14 0.09 0.66 0.16
Cs 0.85 0.18 2.83 0.51 3.59 5.78 3.69 8.90 6.53 0.04 4.19 10.20
Ba 513.00 2073 2075 84.30 940 851 530 466 571.00 38.10 6 832 1109
Ta 0.35 0.02 1.24 0.12 1.58 0.45 0.94 1.15 0.85 0.03 1.06 0.81
W 0.94 0.13 2.35 0.75 2.28 4.23 2.92 2.37 1.17 0.27 0.66 0.87
Tl 1.98 0.23 8.10 11.50 2.16 8.24 2.08 9.82 7.82 0.06 18.70 10.10
Pb 22.50 4.43 24.50 43.00 32.10 8.38 11.70 885.00 4.36 87.9 7.46
Bi 0.25 0.05 0.08 1.38 0.05 0.07 0.05 0.02 0.26 0.03 0.02 0.02
Th 3.09 0.45 13.40 .21 20.50 11.50 13.90 15.40 8.09 0.50 12.80 12.50
U 0.92 0.32 3.96 0.98 4.74 8.24 4.39 3.72 2.20 0.42 1.11 1.57
Zr 31.40 4.81 121.00 11.30 180 82.50 103.00 124.00 75.20 7.86 59.60 85.90
Hf 0.85 0.10 3.14 0.35 4.85 2.22 2.89 3.78 2.16 0.21 1.54 2.38
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Gd™ =Gdpans - Theans™ + Smpans Y 20.11%10°¢ 39,34 %
Bau DUISkI 1996 Y Y* - YPAAS 10*6 246 3 17
0.5 Dypaas+ 0.5 Hopans  Eu 5Ce 0.73 0.89
Eu Eu” =2 Eupaas  Smpaas + Gdpaas Eu dEu 3.93
PAAS Post Archean Australian 1.51 PAAS
Shale MecLennan 1989 Ta
5 REE wp 107°
Table 5 REE compositions of samples from the Dongshengmiao ore deposit
7K3-3 7K3-6 7K3-7 ZK3-9 ZK3-13  7ZK3-15 ZK3-16 ZK3-17 7ZK3-20 7ZK3-22 7ZK3-24 7ZK3-27
La 16.1 2.78 43.1 8.09 53.1 19 33.8 53.8 24.3 2.55 52.7 54.7
Ce 33.1 5.99 79.9 13.4 98.2 39.8 66.1 99.2 44 .4 4.75 97.8 101
Pr 4.07 0.77 8.71 1.43 10.8 5.25 7.21 11.4 5.2 0.497 11.7 11.6
Nd 15.3 3.24 30.8 5.5 39.5 22.2 26.1 41.4 18.2 1.83 43.6 42.7
Sm 3.17 0.8 4.61 1.14 6.02 5.68 4.14 6.95 3.43 0.379 7.36 7.73
Eu 0.81 0.71 1.08 0.34 1.08 1.23 0.74 1.34 0.84 0.10 3.7 1.74
Gd 2.98 0.89 2.75 0.98 3.82 5.64 2.9 5.36 3.2 0.24 5.3 6.13
Th 0.47 0.12 0.33 0.16 0.55 1.05 0.43 0.75 0.56 0.07 0.68 0.97
Dy 2.81 0.46 1.51 0.74 2.53 6.35 2.01 3.62 3.42 0.23 2.79 5.06
Y 16 3.67 9.13 6.05 12.3 36.6 10.7 16.5 20.8 2.14 10.8 23.3
Ho 0.54 0.09 0.27 0.19 0.44 1.29 0.39 0.63 0.66 0.07 0.42 0.9
Er 1.51 0.27 0.78 0.57 1.22 3.60 1.02 1.57 1.77 0.20 0.91 1.91
Tm 0.27 0.03 0.13 0.08 0.21 0.57 0.21 0.25 0.28 0.03 0.13 0.3
Yb 1.6 0.26 0.79 0.60 1.42 3.92 1.01 1.8 1.83 0.20 0.98 1.67
Ce Ce” 0.63 0.73 0.53 0.89 0.46 0.50 0.58 0.43 0.63 1.04 0.40 0.43
Eu Eu” 1.24 3.93 1.41 1.51 1.05 1.02 1.01 1.03 1.19 1.54 2.78 1.19
La La”™ 0.88 0.99 0.97 1.31 1.03 1.01 0.96 0.98 0.90 1.09 0.98 1.00
Gd Gd* 1.07 1.27 1.10 1.03 1.00 0.98 1.01 1.09 1.00 0.65 1.13 1.01
YY”® 1.03 1.46 1.14 1.26 0.92 1.02 0.96 0.87 1.10 1.37 0.79 0.87
> REE 98.96 20.11 184.02 39.34 231.36 152.70 156.96 244.83 129.12 13.31 239.01 259.92
LREE
HREE 2.75 2.46 10.63 3.17 9.21 1.56 7.32 6.96 2.94 3.16 9.79 5.43
La Sm pars 0.74 0.50 1.36 1.03 1.28 0.49 1.19 1.12 1.03 0.98 1.04 1.03
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