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Fig.1 Occurrence of beryl in Shangjigong, Jiulong region
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Table I Major elements of beryl in Shangjigong, Jiulong region

JLER 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Na,O 0.23 0.27 026 0.25 0.29 028 0.33 0.28 0.31 0.40 043 034 035 031 0.27 0.27 0.31 028 029 0.24
MgO 0.09 0.09 0.10 0.09 0.08 0.09 0.10 0.09 0.10 0.11 0.1 0.10 0.11 0.10 0.09 0.09 0.08 0.09 0.09 0.09
ALOs 16.71 18.54 17.65 17.12 16.74 17.42 17.88 17.73 17.90 17.24 17.18 17.66 17.33 17.68 17.09 16.96 16.73 17.27 17.43 17.71
Si0; 66.99 64.25 65.23 66.01 66.97 66.24 65.43 65.07 64.84 65.84 66.14 65.48 66.04 65.26 66.13 65.93 67.19 66.13 65.97 65.22
P,Os 0.04 0.00 0.01 0.1 0.01 0.01 0.00 0.00 0.1 0.2 0.03 0.00 0.01 0.0 0.01 0.02 0.01 0.01 0.0 0.01
K;O 0.01 0.01 0.0l 001 0.0l 001 0.01 0.0l 00l 0.0l 0.0l 0.0l 0.00 0.0l 0.0l 0.0 0.00 0.00 0.00 0.01
CaO 0.04 0.00 0.00 0.02 0.04 0.00 0.00 0.07 0.02 0.01 0.11 0.00 0.01 0.00 0.03 0.02 0.18 0.00 0.03 0.03
TiO, 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.03 0.03 0.4 0.03 0.03 0.03 0.3 0.03 0.03 0.03 0.03
MnO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00
FeO 027 0.14 026 0.8 022 021 020 0.15 0.19 0.19 032 022 022 0.2 020 0.13 0.17 0.17 0.15 0.22
Li,O 0.04 0.06 0.05 0.06 0.06 0.05 0.06 0.05 0.06 0.09 0.08 0.06 0.06 0.06 0.05 0.06 0.06 0.05 0.06 0.05
BeO 15.14 16.46 16.22 15.53 15.24 15.52 15.87 16.07 16.09 15.73 15.22 15.78 15.70 16.13 15.47 15.28 14.97 15.74 15.64 15.55
B,O; 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
£1F99.62 99.86 99.81 99.30 99.69 99.86 99.91 99.56 99.56 99.65 99.65 99.69 99.87 99.72 99.39 98.81 99.78 99.77 99.70 99.17
LI MR T
Na  0.020 0.024 0.023 0.022 0.025 0.024 0.028 0.024 0.027 0.035 0.037 0.030 0.0300.027 0.024 0.024 0.027 0.024 0.026 0.021
Mg 0.012 0.012 0.013 0.012 0.011 0.012 0.013 0.013 0.014 0.014 0.015 0.014 0.0150.013 0.013 0.013 0.010 0.012 0.012 0.012
Al  1.766 1.952 1.859 1.812 1.767 1.835 1.883 1.873 1.891 1.820 1.818 1.864 1.8261.864 1.809 1.805 1.766 1.820 1.839 1.880
Si 6.005 5.739 5.830 5.931 5.998 5.922 5.847 5.831 5.812 5.898 5.938 5.866 5.904 5.836 5.939 5.954 6.019 5.912 5.906 5.873
P 0.003 0.000 0.001 0.001 0.001 0.001 0.000 0.000 0.001 0.001 0.002 0.000 0.001 0.000 0.001 0.001 0.001 0.001 0.000 0.001
K 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0000.001 0.001 0.001 0.000 0.000 0.000 0.001
Ca 0.004 0.000 0.000 0.002 0.004 0.000 0.000 0.006 0.002 0.001 0.011 0.000 0.001 0.000 0.003 0.002 0.017 0.000 0.003 0.003
Ti  0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Mn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0000.000 0.000 0.000 0.003 0.000 0.000 0.000
Fe  0.020 0.010 0.020 0.014 0.016 0.015 0.015 0.011 0.014 0.014 0.024 0.017 0.0160.009 0.015 0.010 0.013 0.013 0.011 0.016
Li  0.015 0.021 0.018 0.020 0.021 0.019 0.022 0.019 0.020 0.031 0.030 0.022 0.0220.022 0.018 0.020 0.023 0.019 0.022 0.019
Be 3.260 3.531 3.482 3.353 3.280 3.334 3.407 3.459 3.464 3.385 3.283 3.395 3.3723.466 3.337 3.315 3.223 3.380 3.362 3.364
B 0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.0000.001 0.000 0.001 0.000 0.000 0.000 0.000
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Table 2 Trace elements of beryl in Shangjigong, Jiulong region

JLHR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Li 192 271 229 256 273 250 286 244 258 404 380 287 281 289 226 259 291 248 281 245
B 396 90 21 45 18 116 96 84 57 42 42 35 62 105 52 110 68 32 52 173
S 300 0 0 1385 850 14 0 11 41 1109 622 757 0O 0 603 1070 473 0 386 566

Sc 26 24 00 08 13 05 25 17 41 04 21 00 18 23 28 12 14 27 17 22
vV 234 00 19 220 186 172 00 0.0 159 268 0.0 11.5 0.0 129 11.2 21.0 429 24 0.0 92
Cr 3189 429 458 554 53.6 414 299 632 442 28.6 439 500 1.6 20.0 232 47.0 26.5 39.0 27.1 36.8
Co 24 00 00 00 17 00 06 20 00 19 00 00 34 37 09 30 00 12 00 00
Ni 179 00 04 00 00 17 23 00 127 53 00 00 00 00 0.0 93 69 192 101 178
Cu 53 03 10 00 01 05 04 00 03 00 03 17 00 18 00 41 12 03 41 05
Zn 1553 152.7 169.8 167.9 133.6 175.8 179.8 181.0 164.3 156.8 191.0 170.6 192.7 174.3 151.8 169.7 108.6 160.7 152.0 153.9
Ga 18.6 22.0 17.8 19.7 185 19.8 227 21.3 23.1 228 250 18.6 234 19.8 224 23.1 174 227 19.8 223
As 52 00 00 00 00 00 00 00 03 81 132 53 06 00 00 11.7 0.0 188 0.0 0.0
Se 0.0 0.0 2845 0.0 433.7 112.0 6.1 442 0.0 225.6 3425 1452 169 1373 0.0 0.0 1869 0.0 2332 0.0
Rb 17.8 185 189 19.5 14.1 19.6 185 199 18.0 17.0 21.2 19.1 19.6 189 152 177 6.7 16.7 142 21.0
Sr 20 00 04 01 07 03 13 04 03 08 67 00 01 06 07 07 68 00 01 00
Y 060 00 00 01 01 01 00 00 01 05 01 01 00 00 01 00 01 00 0.0 0.0
Zr 26 07 00 00 01 05 08 08 09 00 00 09 01 21 00 15 09 00 12 1.1
Nb 00 01 00 00 00 00 00 00 00 02 00 00 00 02 00 00 01 00 00 0.0
Mo 04 00 00 03 00 00 00 01 03 02 00 00 01 01 00 00 02 02 01 03
Ag 00 00 14 00 01 00 00 00 02 00 00 06 00 00 00 06 00 02 00 0.0
Cd 62 00 00 45 02 00 1.1 00 00 89 02 00 00 00 00 00 00 00 00 0.0
Sn 25 03 10 04 16 22 02 06 10 08 26 00 00 03 09 07 18 00 02 00
Cs 102.1 101.6 113.2 154.1 112.4 136.9 172.3 142.0 128.9 201.2 700.0 203.5 209.4 235.7 179.7 162.5 101.3 106.0 116.4 128.8
Ta 00 00 00 00 00 00 00 00 00 01 01 02 01 05 00 00 01 00 00 0.0
Cr 3480 0.0 00 861 735 51.8 0.0 0.0 370 743 00 357 0.0 284 0.0 624 1423 0.0 00 194
Cd 1255 0.0 373 526 0.0 225 186 0.0 00 0.0 0.0 803 0.0 110.8 31.3 407 88 0.0 0.0 68.7
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Mineralogical Characteristics of the Pegmatite Type Beryl in Shangjigong,
Western Sichuan Province

Luo Liping', Hu Junliang'?, Tan Honggi', Zhou Tao'

(1.Institute of Multipurpose Utilization of Mineral Resources, CAGS, Technical Innovation Center of Rare
Earth Resources, China Geological Survey, Chengdu, Sichuan, China; 2. College of Earth Sciences, Chengdu
University of Technology, Chengdu, Sichuan, China)

Abstract: Beryl, as the raw material of beryllium ore and the source of emerald, has important industrial
value. Its chemical composition can reflect the physical and chemical conditions of its formation. In this paper,
LA-ICP-MS in-situ tests were carried out on the beryl of shangjigong pegmatite type to find out the element
substitution mechanism of beryl in different mineralization types of pegmatite, and to discuss the rare metal
mineralization process and mechanism of shangjigong pegmatite, so as to provide the basis for the exploration
and evaluation of beryl in Jiulong area. Results show that the content of SiO: in beryl is 64.25% ~ 67.19%
(average 65.82%), the content of ALOs is 16.71% ~ 18.54% (average 17.40%), and the content of BeO is
14.97% ~ 16.46% (average 15.67%), otherwise is rich in trace elements such as Li, S, Zn, Se and Cs, which

is different from the chemical composition of standard beryl. Si has obvious negative correlation with Al
Be, but has no relevance with Na. Li. Fe. Mg. Beryl has the feature of high evolution differentiation
according to the diagrams of Cs-Na/Cs and the Cs-Mg/Fe.

Keywords: Songpan-Ganzi, Western Sichuan province, Beryl , Pegmatite, Granite
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A Scarce Rare-Earth Mineral: Steenstrupine

Jiang Xiaoli'?, Zhou Jiayun'?

(1.Institute of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Sciences,
Chengdu, Sichuan, China; 2.Technology Innovation Center of Rare Earth Resources Development and
Utilization, China Geological Survey, Chengdu, Sichuan, China)

Abstract: Steenstrupine, also known as rhombohedral rare earth mineral, is an extremely rare rare-earth
mineral, whose chemical formula is NaisMn2(Fe,Mn):REEsZrSi12036(PO4)7-3H20. At present, the Ilimaussaq

area in southern Greenland and Lovozero and Hibinet on the Koro Peninsula are its main reported sources
of origin. Steenstrupine is rich in Uranium and REEs. The content of Steenstrupine ®(REO) in the famous
Ilimaussaq complex mass is 31.5% ~ 44.9%, with an average of 35.9%, mainly light rare earth and a small
amount of heavy rare earth. Among them, the content of ®w(U3Os) is 0.2% ~ 1%, and the content of Th is
very high, 0.5%. Therefore, steenstrupine is considered to produce more potential minerals such as uranium,
zirconium, hafnium, and rare earths, which has a higher value. The formation of steenstrupine is closely related
to high sodium alkaline magma. Before the formation of zircon, the content of Na;O is 0-14%, and the content
of Na in anisotropic ring crystal is higher than that in crystal core, indicating the secondary enrichment of Na
in minerals. The three types of steenstrupine formed naturally are reflected in the formation of Steenstrupine,
which needs a certain range of temperature and pressure. It is worth noting that steenstrupine is easily replaced
by monazite and uranothorite, and its heterogeneous banding edge is mainly explained by primary and
secondary.

Keywords: Steenstrupine; Rare Earth Elements; Uranium Deposit



