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Geological features and ore-forming process of uranium-bearing
vonsenite deposit in Liaodong rift, eastern Liaoning Province, China

XIA XueHui, YAN Fei, ZHAO YuHai and CHANG WenZong
(Geological Institute, Bureau of Geology & Mining of China Chemical Industry, Zhuozhou 072754, Hebei, China)

Abstract

The uranium-bearing vonsenite deposit in Liaodong (eastern Liaoning) is a unique and superlarge deposit.
In this paper, the authors studied the ore composition, ore-forming epoch, REE characteristics and stable iso-
topes of this deposit based on a detailed investigation of geological features of this type of deposits. The results
indicate that submarine hot water deposition is the main ore-forming process of the uranium-bearing vonsenite
deposit, and that the economic deposit was formed on the basis of further enrichment of boron and iron through
the superposition and transformation by regional metamorphism and migmatization.

Key words: geology, vonsenite deposit, geological features, ore-forming process, Liaodong rift

B,0; 40 X 10° t
50%

2300 Ma

* 1212010331002
1955 E-mail xxh@hgdyy. com. cn
2005-06-09 2005-09-28



84 2006

. - 1993 1995
1995 1997

400 km 100 km

[t |

1

/‘ ﬁ%ﬁé?\ A +%+$+$++F +$+%41°
o \ N s et
S £+ +

RN I e
..... O A i \\ N ﬂ» ﬂ»
SEEEEees) 4 T

o

B e A T — y
RER NN | el g
R 1]

+ +<H>+ + + + +++++++ 0 0.5 1.0 km
A A g

-4 . . . . I 1

1— 2— 3— 4— 5— 6—
T— 8— 9— 10— 11— 12— 13—
Fig.1 Diagrammatic geological map of Wengquangou deposit
1—Quaternary 2—DBiotite pyroxene granulitite 3—Leucoguanlitite 4—Amphibole pyroxene granulite 5—Boron-bearing iron ore bed
marble metasomatic rock 6—Biotite granulitite 7—DBiotite amphibole migmatite 8—Vonsentite ore bed 9—Apatite ore bed

10—Amphibolite 11—Anticline 12—Fault 13—Study area
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Table 1 Chemical composition of main ores wg %
Si0,  ALO;  TiO,  MgO < CaO KO NapO  POs MnO  FeO;  FeO  BOs S
1 15.38 1.65 0.06 26.70 0.40 0.23 0.15 0.08 0.08 28.48 12.10 5.58 0.40 8.31
2 13.17 1.31 0.07 23.36 0.91 0.20 0.13 0.08 0.10 27.29  14.67 6.01 0.22 10.60
3 14.31 2.03 0.06 24.44 0.43 0.23 0.13 0.08 0.10 29.94  14.46 7.66 0.36 6.79
4 16.67 2.05 0.08 21.74 0.87 0.20 0.17 0.07 0.12 32.67 13.19 6.84 0.48 7.72
5 4.28 1.48 0.12 18.69 0.00 0.21 0.15 0.05 0.10 35.62 22.52  12.35 0.00 1.88
6 5.30 1.41 0.09 19.03 0.00 0.17 0.12 0.05 0.10 36.15  20.72  11.81 0.02 2.76
8.05 1.78 0.13 20.52 0.00 0.32 0.18 0.05 0.09 32.94  20.09 10.66 0.00 3.12
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Table 2 Chemical compoisition of main minerals w B %
Fe,O; FeO MgO B,0; Si0, ALO; Ca0 MnO 0"
69.33 31.15 0.68 - - - - 0.27 -
67.69 30.41 2.35 - - - - 0.17 -
31.31 35.45 16.58 15.15 1.45 0.20 0.00 0.07 0.31
35.75 28.75 17.93 16.45 0.00 0.00 0.00 0.03 -
2.79 2.36 44.97 37.64 0.39 0.01 - - -
4.95 43.72 38.51 0.36 0.19 0.28 0.25 10.49
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wy 107 SBC —2.6% ~ +2.69% 0. 29%0

Table 3 REE analyses of boron ores from boron-bearing
rocks in Liaodong area wy 1076

4.2
La 3.2 3.6 5.9 0.677 0.882
Ce 8.1 9.7 13.4 1.394 2.015
Pr 0.77 1.1 1.6 0.156 0.213
Nd 2.7 3.7 5.0 0.632  0.737 1997
Sm 0.56  0.75 1.1 0.151 0.171 4
Eu  0.089 0.06 0.10 0.027 0.043 s 399 —10. 9%,
Gd  0.63 0.8 1.0 0.148 0.172 \ . )
™ 0.09 0.11 0.14 0.022  0.016 OMS  1.58%0~9.8%
Dy  0.46  0.67 0.70 0.123 0.105
Ho  0.11  0.14 0.15 0.03 0.024 SIS
Er 0.26  0.40 0.33 0.065 0.049
Tm  0.041  0.086 0.069 0.011 0.010
Yb  0.29  0.76 0.43 0.103 0.101
Lu  0.038 0.16 0.071 0.017 0.016
Y 2.9 5.0 4.8 0.741 0.624
SREE  20.24  27.06 34.79 4.30 5.18 -
SCe Y 3.2 2.32 3.53 2.41 2.636
La Yb" 11.03  4.74 13.72 6.572 8.732
Sm Nd*  0.21  0.20 0.22 0.239 0.232
EuSm® 0.16  0.08 0.09 0.179 0.251 4.3
SEu  0.46  0.24 0.29 0.552 0.77 5 1B
1996 3B
* 1 Spivack et al. 1987
4

Table 4 Sulfur isotope characteristics of different host rocks and ores

5*S %o 1.58 2.37 4.16 9.80 -0.58~-3.20 8.9~10.9 6.9~9.2
5 1996
Table 5 Boron isotope characteristics of tourmaline suanite and szaibelyite Liu 1996
81 IB 0/(!(! 81 ! B ‘)00
1 2 1 2
501-5-2 +6.9+10.4 +6.7+£0.3 501-1-7 +10.9+£0.3 +11.1£0.3
501-5-10 +6.7+£0.4 +7.0+£0.4 2R-16 +10.3£0.2 +9.6£0.4
K5-16 +3.9£0.3 +4.5£0.3 501-4-6 +10.2+0.3  +10.1%0.2
K9-6-4 +9.7+0.3 +9.5+0.3 2 +12.767
M-3 +9.4+0.2 +9.2+0.4 Hy-9 6.835
501-1-4 +7.9+0.4 +8.3+0.3 408-32 8.318

*
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