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Table 1  Analysis result of common elements in boron ores and marble
Si0x ALO;  Fe:0s FeO MgO MnO Ca0 K»O Na,O TiO, P20s B20s LOS Total
1 HHQ -01 32.96 6.97 6.50 4.95 28.21 0.19 2.89 2.58 0.51 1. 00 0.12 7.79 2.74  97.41
2 HHQ -02 27.58 5.09 9.46 4.86 32.14 0.24 2.82 0.28 0.54 0.25 0.03 9. 06 6.30  99.65
3 RHQ -01 6.29 0. 69 2.78 4.11 45.63 0.32 2.65 0.16 0. 66 0. 05 0.02 36.97 0.63 100.93
4 LHQ -01 17.79  0.61 3.36 2.47  34.31 0.62 12.65 0.00 0.00 0.022 0.029 0.51 28.54 100.81
5 LHQ - 02 1.01 1.43 0.99 0.84 33.55 0.20 18.15 0.003 0.11 0.07 0. 00 3.52  37.04 96.91
.12 — 3 4 5

% .
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Table 2  Chemical analysis of trace elements of boron-bearing marble and borate ores
Rb Sr Ba v Cr Co Ni Cu Zn Zr Nb Ta
1 R5-2-7 30. 00 312 279. 00 78.6 89.7 20. 4 46.5 37.20 132.0 42.60 51.5 2.70
2 RS5-1-1 26.30 317 239.00 116.0 83.9 28.6 44.0 43.60 181.0 78. 00 66. 4 2.90
3 LA -27 54.40 315 67.00 140.0 102.0 39.3 47.5 34.20 132 67.40 68.6 3.00
4 LA -22 8. 81 288 9. 00 85.3 73.6 25.7 61.0 23.50 82.5 7.52 28.5 2.80
5 LA -20 4. 81 152 107. 00 130.0 48.5 63.4 30.5 3.72 104.0 - 32.7 2.80
6 LA -19 8.73 222 1. 00 88.7 62.4 31.2 60. 6 14.20 86.7 16. 80 33.1 3.00
7 HS5 - 148 31.60 209 47.00 101.0 73.1 25.4 33.0 2.94 166. 0 18. 80 36.9 2.90
8 H5 - 161 57.20 314 179. 00 150. 0 89.0 34.6 40.6 30.70 139 69. 90 56.3 3.20
9 3.00 610 10. 00 20.0 11.0 0.1 20 400 20.0 19. 00 0.3 0. Ox
Th U Hf Se Sn w Pb Mo Li Y B20;
1 R5-2-7 4.03 0.16 4.8 12. 4 - 0.02 9.50 0.61 0.40 0.17 7.57
2 R5-1-1 8. 47 0.14 3.9 16.6 75.00 0.02 8. 10 2.40 0.24 0.20 34.88
3 LA =27 11.70 4.26 3.7 10. 1 - 0.03 10. 10 0.55 1.43 18.20 26. 40
4 LA -22 2.96 0.12 4.0 6.1 - 0. 05 9.40 0.62 1. 67 8. 10 3.78
5 LA -20 - 0.18 3.5 4.7 2.68 0.34 8. 40 0.62 1.90 3.03 0.55
6 LA -19 - 0. 85 3.4 5.0 - 0.52 8.90 0. 94 2.14 32.36 0.67
7 H5 - 148 7.91 12.00 3.6 8.9 20. 60 0.02 17.20 0.97 2.38 23.70 17.28
8 H5 - 161 13.1 2.30 3.5 5.4 - 0. 05 10. 10 1.91 4.76 0. 44 29.42
9 1.7 2.2 0.3 10 0. x 0.6 9. 00 0.40 5.00 30. 60 0. 0068
Y (1CP) X 1~3 _
4~6 78 - 9 Turekian and Wedepohl (1961). B.0s % 10°°
3 - REE
Table 3 ~ REE analysis of boron-bearing marble and borate ores
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu 3
1 R5-2-7 0.85 1.42 0.11 1. 04 0.13 0.01 0.04 0.12 0.06 0.069 <0.01 0.010 0.02 0.020 2.859
2 RS5-1-1 0.72 1.36 0.03 0.50 0.13 <0.01 0.05 0.035 0.04 0.039 0.01 0.002 0.04 0.087 3.043
3 LA -27 20.96 54.17 4.67 20.73 3.53 0.36 4.02 0.300 3.75 0.601 2.01 0.221 2.89 0.186 117.858
4 LA -22 26.05 167.88 7.16 21.99 2.54 0.20 2.89 0.243 1.44 0.274 0.59 0.101 0.76 0.088 232.206
5 LA -20 0.47 1.36 0.19 0.98 0.29 0.02 0.34 0.041 0.43 0.153 0.27 0.039 0.67 0.295 5.548
6 LA -19 7.19 38.45 3.87 11.75 3.27 0.23 3.30  0.322 3.06 0.541 1.90 0.234 2.69 0.211 77.018
7 H5-148 35.98 128.51 11.78 32.39 5.37 0.83 5.82 1.197 3.26 0.698 2.40 0.507 2.16 0.263 231.165
8 H5 - 161 5.57 15.55 1.64 3.81 0.43 0.08 0.35 0.056 0.12 0.081 0.07 0.025 0.14 0.076 27.998
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Table 4  &''B of suanite, tourmaline and boromagnesite
8"B/ %o
1 2
501 -5-2 +6.9+0.4 +6.7+0.3
501 -5-10 +6.7+x0.4 +7.0+0.4
K5 -16 +3.9+0.3 +4.5+0.3
K9 -6-4 +9.7+0.3 +9.5+0.3
M-3 +9.4£0.2 +9.2+0.4 4
01 -1 -4 *7.9£0.4 +8.3£0.3 Fig.4  Geological sketch map of Luanjiagou ore block
01 -1-7 +10.9£0.3 +11.1£0.3 1— (Member 1 of Lieryu formation, Liaohe group)
2R -16 +10.3£0.2 +9.6x0.4 2— (Member 2 of Lieryu formation); 3—
01 -4-6 +10.2£0.3 +10.1+0.2 (Member 3 of Lieryu formation) 4— (Gaojiayu formation of
-2 +12.767 Liaohe group) 5— (serpentinized marble) 6—
Hy -9 6.835 (outcropped ore body) 7— (prospecting line) 8—
408 - 32 8.318

(drill hole) 9— (fault)
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GEOLOGICAL CHARACTERISTICS AND EXPLORATION OF ZHUANMIAO
BORATE DEPOSIT LIAONING PROVINCE

LIU Jing-dang"?, XIAO Rong-ge', WANG Sheng-zhi’, WANG Cui-zhi'

(1. Faculty of Earth Science and Resources, China University of Geosciences, Beijing 100083, China;
2. Liaoning Geological Survey for Chemical Industry, Jinzhou 121000, China)

Abstract: With study on field geology, geochemistry and geomathematics for the Zhuanmiao borate deposit, it is con-
cluded that the borate mineralization within the studied area underwent two epochs, i. e. sedimentation and metamorphic
migmatizaiton, implying its sedimentary-metamorphic type of deposit. The ore bodies in general dip to west. The
NNE-orientated faults in the ore field are reverse occurrence with dip angles less than 40° . Consequently, three
large-sized concealed deposits were discovered within the lower walls of the faults, marking a breakthrough in the ex-
ploration for borate deposits in the area.

Key Words: Zhuanmiao borate deposit; minerogenetic characteristics; NNE-orientated structure sedimentary-metamorphic

type; large-sized borate deposit
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GENESIS STUDY AND PROSPECTIVE PREDICTION FOR BORON
DEPOSITS IN EASTERN LIAONING

QU Hong-xiang', GUO Wei-jing', ZHANG Yong', TAN Wen-gang', CHEN Shu-liang', LI Quan-lin', BIAN Xiong-fei’
(1. Liaoning Institute of Geological Exploration, Dalian 116110, China; 2. Shenyang Institute of Geology and Mineral Resources, Shenyang 110033, China)

Abstract: The boron deposits in Eastern Liaoning Province occur in Liaohe Group Lieryu formation, which is famous as
the “boron-bearing rock series”, showing obvious control by stratic lithology. Based on previous researches, combining
with the data from regional geological surveying of 1: 250 000 in Dandong area, the origin of the boron deposits is studied.
The deposits in this area are migmatized origin and enriched in later tectonic-metallogenic epoch, forming stratabound
deposits. The potential area for boron deposits are divided into three classes. It will provide scientific basis for boron
deposit searching in the area.
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