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Autometasomatic phenomena of host rocks in the Bayan Obo ore deposit
and their significance

YUAN Zhong-xin', BAI Ge' and ZHANG Zong-qing”
(1. Institute of Mineral Resources, CAGS, Beijing 100037, China; 2. Institute of Geology, CAGS,
Beijing 100037, China)

Abstract: Dolomite marble and K-rich slate are two main sorts of rocks that host the Fe-Nb-REE orebodies of
the Bayan Obo deposit in Inner Mongolia. Nevertheless, their protolith rocks and petrogenesis remain problems

of much controversy. With 18 microphotographs, the authors illustrate the autometasomatism of the rocks and,

on such a basis, try to demonstrate their petrogenesis. It is held that the protolith of the dolomite marble is mag-

matic carbonatite and that of the K-rich slate is trachytic volcaniclastic rock or volcanic tuff.
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Table 1 Petrochemical composition of coarse-grained dolomite and fine-grained dolomite
SiO, ALO; FeO' TiO, CaO MgO MnO K,O NaO P,0s TR,Os Nb,Os TaOs F H,0O CO,
0.33 0.042 4.72 0.024 31.34 16.58 0.559 0.065 0.12 1.64 0.142 0.066 0.0014 0.144 0.46 40.51 42.47
0.39 0.083 11.19 0.120 27.17 14.16 1.074 0.13 0.18 0.39 2.41 0.081 0.0023 1.101 0.67 37.29 38.79
1980
1.2 14 ym 1995
1-4
80 %
1-3
0.6
pm 30.0 pm 4.3 ym 95% 2
14 pm 1.4
pm 43.6 pm 5.2 um 95%
2 wp %

Table 2 Petrochemical composition of rocks with different colors

SiO, TiO, ALO;  FeO4 FeO MnO MgO CaO Na,O K,O P,0s

MR-2 63.93 0.04 18.14 0.49 0.27 - 0.14 0.05 0.66 15.75  0.01 0.49  99.97
MR-3  63.46  0.04 17.84  0.27 0.48 0.03 0.17 0.10 0.63 15.75 0.03 0.66  99.46
ER-3  60.95 - 17.28  3.94 1.47 0.11 0.11 0.68 0.80 15.04  0.07 0.05  100.50
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Fig.1 Microphotos of ore-bearing rocks
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1—dolomite crystalline strips in coarse-grained dolomite cross polarized X 18 2—trigonal dolomite and monazite distributed as fine veins in fine-
grained dolomite single polarized X 18 3—dark-colored and light-colored strips in trachyte single polarized X 18 4—image of light-colored tra-
chyte grain 5—Tlate riebeckite in fine-grained dolomite cross polarized X 18 6—alkali-pyroxene aggregates distributed as networks in fine-grained
dolomite single polarized X 28 7—late fluorite veins in fine-grained dolomite single polarized X 28 8—magnetite veins in fine-grained
dolomite single polarized 28X 9—late fine-grained dolomite veins in coarse-grained dolomite cross polarized X28 10—fine-grained dolomite
distributed around the grains of coarse-grained dolomite single polarized X 18 11—coarse-grained dolomite relicts in fine-grained dolomite single
polarized X 18 12—coarse-grained dolomite relicts in fine-grained dolomite single polarized X 18 13—late dolomite veins in fine-grained
dolomite cross polarized X28 14—Pellet dolomite single polarized X 18 15—Tlate twisted microcline veins in trachyte cross polarized X 18

16—early microcline crystal fragments corroded by late feldspar in trachyte cross polarized X 28 17—late feldspar veins penetrated by later mi-
crocline and biotite veins in trachyte single polarized X28 18—late veins of fluorite magnetite biotite REE minerals and microcline in trac-

hyte single polarized X 18

1-10
2.1 1-11 12

1-5
1-13
1-6

1-8 1-2 1-14



24 23
2.2
- 85% -
1-15
1-16 Smith 2000
La Nd
2002
- LaNd, LaY, LaYb,
1-17
Le Bas
1-18 1997 O C Sr
MO + 20%0
3 §°C 0 ¥sr %Sr ;>0.710
3180 = + 8%~ + 12% 3C=— 5%~ — 13%
3O =+ 12%0 ~ + 16%0 87 C= — 4%0 ~
0%o Sr %8r 0. 704
W Sn Nb Ta REE
Be REE
K - K
References
Bai Ge and Yuan Zhongxin. 1985. Carbonatites and Related Mineral Re-
mm sources M . Beijing Geological Publishing House 107 ~ 140 in
Chinese .
Bai Ge Yuan Zhongxin Wu Chengyu et al. 1996. Demonatration on
the Geological Features and Genesis of the Bayan Obo Ore Deposit
M . Beijing Geological Publishing House 62~65 in Chinese .
Cai Xiucheng Fu Yude and Tang Rongbing. 1984. The types and ge-
netic significance of calcite in Bayan Obo ore field Nei Monggol
China J . Acta Mineralogica Sinica 2 160~ 166 in Chinese with
English abstract .
Chao ETC Back] M Minkin J A et al. 1992. Host-rock controlled
epigenetic hydrothermal metasomatic origin of the Bayan Obo REE-
Fe-Nb ore deposit Inner Mongolia PRC ] . Appl. Geochem 7
443~456.
F H,O CO, Hou Zonglin. 1989. The Bayan Obo Fe-Nb-REE deposit its basic geo-
1 logical features metallogenesis and genetical model J . Geology and



25

Prospecting 25 7 1~5 in Chinese .

Le Bas M ] Keller] TaoK eral. 1992. Carbonatite dykes at Bayan
Obo Inner Mongolia China J . Mineralogy and Petrology 47 195
~228.

LeBas M J Spiro B and Yang Xueming. 1997. Oxyen carbon and
strontium isotopes study of the carbonatic dolomite host of the Bayan
Obo Fe-Nb-REE deposit Inner Mongolia N.China J . Mineralogi-
cal Magazine 61 4 531~541.

Liu Tiegeng. 1986. A discussion on the genesis of dolomite in Bayan
Obo Inner Mongolia—emphasis on the composition of oxygen and
carbon isotopes ] . Geological Review 32 2 150~159 in Chinese
with English abstract .

Meng Qingchang. 1981. Genetic features of the Bayan Obo carbonatitic
deposit ] . Geology and Prospecting 3 10~17 in Chinese .

Meng Qingrun. 1982. The genesis of the host rock—dolomite of the
Bayan Obo iron ore deposit and the analysis of its sedimentary envi-
ronment ] . Geological Review 28 15 481 ~489 in Chinese
with English abstract .

Smith M P Henderson P and Camball L. S. 2000. Fractionation of the
REE during hydrothermal processes constraints from the Bayan Obo
Fe-REE-Nb deposit Inner Mongolia China J . Geochimica et Cos-

3141~3160.

Wang Ji Li Shuangqing Wang Baoliang et al. 1992. The Langshan-

mochimica Acta 64 18

Baiyunebo Rift System M . Beijing Peking University Press 10~
50 in Chinese .

Wang Kaiyi Fan Hongrui and Xie Yihan. 2002. Geochemistry of REE
and other trace elements of the carbonatite dykes at Bayan Obo im-
plication for its formation J . Acta Petrologica Sinica 18 3 340~
348 in Chinese with English abstract .

Xiao Rongge Zhang Hancheng Chen Huiquan et al. 2001. Hy-

drothermal sedimentary rock and indicators of minerals and rocks J .

Earth Science Frontiers 8 4 379~385 in Chinese with English
abstract .

Yuan Zhongxin Bai Ge Wu Chengyu et al. 1995. Petrological fea-
tures of volcanic rocks in HY formation of the Bayan Obo ore district
Inner Mongolia and their significance J . Mineral Deposits 14 3
197~205 in Chinese with English abstract

Yuan Zhongxin Bai Ge and Zhang Zongqing. 2000. Trachyte rock and

associated fenitization in the Bayan Obo ore deposit Inner Mongolia

China evidence for magmatic — hydrothermal mineralization related

to a carbonatitic complex J . Acta Geologica Sinica 74 2 148~
153.
Zhang Peishan Tao Kejie and Yang Zhuming. 1991. New advances in
the minerlogical and petrological study of the Bayan Obo ore deposit
J . Acta Petrologica et Mineralogica 10 3  265~270 in Chi-
nese with English abstract .
Zhou Zhenling Li Gongyuan Song Tongyun et al. 1980. On the geo-

logical characters and genesis of the dolomitic carbonatites at Bayan

Obo Inner Mongolia J . Geological Review 26 1  35~41 in
Chinese with English abstract .
. 1985. M .
107~ 140.
. 1996.
M . 62~65.
. 1984.
] 2 160~166.
. 1989. - -
J. 257 1~5.
. 1986. ]
322 150~159.
. 1981. ]
3 10~17.
. 1982. e
J. 28 15 481~489.
. 1992. - M .
10~50.
. 2002.
] 18 3 340~348.
. 2001. ]
8 4 379~385.
. 1995. H9
] 14 3 197~205.
. 1991.
J. 10 3 265~270.
. 1980.
J. 26 1 35-~41.



