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Abstract: Na’e small pegmatitic beryllium deposit has recently been proved in the western Yunnan
Province. The ore bodies are found in garnet and albitite granite pegmatite dikes within monzonitic
granite. These ore bodies range from 100 -1 150 m in length, 0.43 — 3.70 m in thickness ,and contain
BeO, Ta, s, Rb,O in concentrations of 0.007 %~ 1.790%, 0.003 2%~ 0.053 3% and 0.041%-0.317 %,
respectively. The mainly major useful element in the ore is beryllium, associated with tantalum and
rubidium. Some few ore mainly contains tantalum, and associated with beryllium and rubidium. The ore
minerals include beryl, niobium tantalite, muscovite and K-feldspar. The beryl-bearing pegmatite is a
siginificant prospecting indicator in the area, followed by garnet bearing albionite pegmatite. EPMA
results show that beryl falls into the alkali-free beryl to low alkali beryl. The molecular formula for beryl
is Bes gorss o151 Ay 766220225 Sig O15. Muscovite contains w (Li, O) 0.500 1% — 2.427 9% and w (Rb, O)
0.730 3%-2.304 2%, belonging to muscovite-polysilica muscovite-Li-rich muscovite. K-feldspar has a
high w (Rb, O) content of 0.486 1% - 1.033 4%, with a molecular formula of Kososr0.0m15 [ Alioorstos1
Sy g509-2.9900 Os ]. Energy spectrum of garnet is characterized by the development of Mn and Fe bipeaks,
mainly spessartine (Spe) and almandine (Alm), with spessartine accounting for 67.02% — 69.07 %,
indicating a magmatic origin of spessartine. Beryllium is mainly occurred in beryl, rubidium in K-
feldspar and muscovite, and lithium in muscovite-polysilica muscovite-Li-rich muscovite. The
composition of muscovite and berylite shows that lithium was not initially enriched in granitic magmas in
the Na’e area, but the late pegmatite evolution involving highly enriched F-Li fluid activity in magmas
played an important factor in the abnormal enrichment of rare metals in this area.

Key words: Na’e beryllium deposit in western Yunnan Province; pegmatitic beryllium deposit;

granite pegmatite; beryl; mica; K-feldspar;garnet;rare metal deposit
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Fig.1 Simplified geological mag of Na’e beryllium deposit in western Yunnan Province
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Fig.2 Petrographic characteristics of mineral-bearing granite and typical pegmatite in Na’e beryllium deposit
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Table 1 Major and trace elements composition of beryl in typical ores in Na’e granite pegmatitic beryllium deposit
m = SiO; TiO, Al; Oy FeO MnO MgO CaO BeO Li,O" Na, O K, O
Beryl - 1 64.559 9  0.030 2 18.452 3 0.237 9 0.020 3 — 0.008 6 12.955 0 0.573 7 0.453 8 —
Beryl -2 64.518 7 18.450 9 0.183 5 0.006 8 13.097 8 0.392 9 0.325 5 0.014 7
Beryl -3 64.422 2 — 18.356 4 0.226 7 — — — 12.995 4 0.491 2 0.336 4 —
Beryl -4 64.476 2 18.105 0 0.537 6 0.000 8 13.176 7 0.288 1 0.269 1 0.016 2
Beryl -5 64.363 0 — 18.082 7 0.726 0 0.022 5 0.007 3 0.019 2 13.161 1 0.278 5 0.268 4 0.004 6
Beryl - 6 64.588 0 — 18.051 9 0.596 8 0.020 3 0.008 1 0.023 9 13.208 5 0.277 8 0.272 1 0.008 5
sy Cs2 O Rb, O P, 05 Sn0O; Y205 F Cl syl Si Ti Al
Beryl -1 0.642 1 0.000 9 0.002 6 — — — 0.005 3 97.942 6 6 0.002 1 2.021 3
Beryl -2 0.328 7 — — 0.004 8 — — 0.011 3 97.335 6 6 — 2.022 5
Beryl -3 0.787 0 — — — — 0.080 4 — 97.695 7 6 — 2.015 1
Beryl -4 0.086 4 — 0.002 6 0.030 2 — — 0.004 4 96.993 2 6 — 1.985 9
Beryl -5 0.079 1 — 0.041 3 — — 0.000 3 0.005 3 97.059 3 6 — 1.986 9
Beryl - 6 0.047 4 — — — 0.010 1 — — 97.113 4 6 — 1.976 6
= Fe Mn Mg Ca Be Li Na K Cs P Sn
Beryl - 1 0.018 5 0.001 6 — 0.000 9 2.892 8 0.107 2 0.081 8 — 0.025 4 0.000 2 —
Beryl -2 0.014 3 0.000 5 2.926 5 0.073 5 0.058 7 0.001 7 0.013 0 0.000 2
Beryl -3 0.017 7 — — — 2.908 0 0.092 0 0.060 8 — 0.031 3 — —
Beryl -4 0.041 8 0.000 1 2.946 1 0.053 9 0.048 6 0.001 9 0.003 4 0.000 2 0.001 1
Beryl -5 0.056 6 0.001 8 0.001 0 0.001 9 2.947 8 0.052 2 0.048 5 0.000 5 0.003 1 0.003 3 —
Beryl - 6 0.046 4 0.001 6 0.001 1 0.002 4 2.948 1 0.051 9 0.049 0 0.001 0 0.001 9 — —
555 Y F Cl Mg/Fe Na/Li Na/Cs Fe+ Mg+ Mn Na+K+Rb+Cs
Beryl - 1 — — 0.000 1 — 0.762 7 3.213 5 0.020 1 0.107 2
Beryl -2 — — 0.000 3 — 0.798 8 4.502 7 0.014 8 0.073 5
Beryl -3 — 0.004 2 — — 0.660 3 1.943 6 0.017 7 0.092 0
Beryl -4 — — 0.000 1 0.002 7 0.900 7 14.161 9 0.042 0 0.053 9
Beryl =5 — — 0.000 1 0.017 9 0.929 3 15.428 6 0.059 4 0.052 2
Beryl - 6 0.000 5 — — 0.024 2 0.944 4 26.101 8 0.049 1 0.051 9

H:BeO " \Li.O* AR, A0 MARASRDL 6 4 SiR T AR,

e TR,

w (Ca0)<<0.0239% , Mg/Fe {5 0~0.024 2,Na/
Csfl M 1.943 6~26.101 8, (Fe+ Mg+ Mn) {8 #%
.} 0.014 8~0.059 4, (Na+ K+ Rb+Cs)fH N
0.051 9~0.107 2, REIEIE R Won &kt A BA Fe.
Mg.Si Al Na,O WEHFAE (K 5¢—h),
32 =8

A A BEEAE 5 EROIREE G K Hh B8 T A6 B AT A
A R — N 5~20 mm, HR S 8% HOR G T
%o . BSE BUR R = B 8 A 25 47 95 (& 6a,
b, mhET w (Si0,) H 44.664 6% ~47.632 9%,
w(ALOy) A 20.687 4% ~32.969 1% .w (FeO) A

T IR BRIA Y. Si—CL AR T

3.331 0% ~8.249 3% .w (MgO) N 0.014 2% ~
0.206 0% \w (TiO,) A 0.027 0% ~0.175 3%, LA K&
B w (F), 4 1.850 1% ~8.042 0%, = #:
w(Li, O)Fl w (F) Z [ A FE R 47 B TEAH DG OC &R, Kt
AT DL 300 5 2B w (F) el 38 H w0 (Li, OO,
AX ZHE w(Li,O) R 0.500 1% ~2.427 9% (F 2),
H,O" #4& Tindle 1 Webb™ {154, I AMIF AR M1 X
PR EAHBEH w (Rb, 0), 4 0.730 3% ~
2.304 2% . FH R1.375 4% BR = ERbIT &
FEFET Y, FB LS MER Cs P %L R, Fe/
(Fe-+M@) K 0.946 7~0.992 4, fE[6—# YA FH
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Table 2 Major and trace elements composition of mica in typical ores in Na’e granite pegmatitic beryllium deposit
A5 SiO; TiO, Al, Oy FeO MnO MgO CaO Li;O” Na; O K;0O
Mus -1 44.664 6 0.101 6 32.969 1 3.3310 0.578 3 0.014 2 0.003 6 0.500 1 0.575 8 10.353 3
Mus -2 45.215 1 0.079 2 29.501 9 4.672°7 1.631 6 0.061 5 0.006 8 0.859 2 0.213 2 10.347 4
Mus - 3 46.689 0 0.027 0 20.687 4 7.124 5 2.848 6 0.059 7 — 2.337 9 0.079 1 9.784 1
Mus — 4 44.994 7 0.175 3 32.689 5 4.316 6 0.227 4 0.136 2 0.031 0 0.513 8 0.398 5 10.208 5
Mus -5 45.230 4 0.068 3 31.319 6 5.216 4 0.376 1 0.137 6 0.005 7 0.587 8 0.278 1 10.979 2
Mus - 6 47.632 9 0.100 1 20,741 8 8.249 3 0.945 0 0.206 0 0.015 4 2.427 9 0.100 1 10.222 9
A5 Cs2 O Rb, O P, 05 H,O" F Cl S (0] Si Ti
Mus -1 0.005 6 0.984 0 0.007 7 3.469 3 1.850 1 0.009 6 94.667 4 22 6.158 4 0.010 5
Mus -2 0.706 5 1.676 7 0.012 8 2.864 0 3.003 6 — 95.864 3 22 6.322 9 0.008 3
Mus -3 1.268 6 2.304 2 — 0.425 9 7.753 0 - 95.360 9 22 6.825 7 0.003 0
Mus — 4 — 0.730 3 — 3.470 0 1.893 9 - 95.004 6 22 6.177 0 0.018 1
Mus -5 0.240 6 1.019 5 — 3.340 1 2.131 6 0.004 4 96.109 0 22 6.232 3 0.007 1
Mus - 6 0.683 2 1.537 6 0.010 2 0.336 7 8.042 0 0.001 2 95.101 4 22 6.882 9 0.010 9
Pe=2 ALD Al Fel Mn Mg Ca Li Na K Cs
Mus -1 1.841 6 3.516 5 0.384 1 0.067 5 0.002 9 0.000 5 0.277 3 0.153 9 1.820 8 0.000 3
Mus -2 1.677 1 3.185 7 0.546 5 0.193 3 0.012 8 0.001 0 0.483 3 0.057 8 1.845 7 0.042 1
Mus -3 1.174 3 2.390 5 0.8711 0.352 8 0.013 0 — 1.374 7 0.022 4 1.824 5 0.079 1
Mus -4 1.823 0 3.466 6 0.495 6 0.026 4 0.027 9 0.004 6 0.283 7 0.106 1 1.787 6 —
Mus -5 1.767 7 3.319 0 0.601 1 0.043 9 0.028 3 0.000 8 0.325 7 0.074 3 1.929 6 0.014 1
Mus - 6 1.117 1 2.415 6 0.996 9 0.115 7 0.044 4 0.002 4 1.4111 0.028 0 1.884 2 0.042 1
Fe/ FeT+Mn+
A5 Rb P OH" F Cl Mg—Li K/Rb
(Fe+Mg) Ti— Al
Mus -1 0.087 2 0.000 8 3.191 0 0.806 8 0.002 2 0.992 4 —0.274 4 —3.054 3 20.880 7
Mus -2 0.150 7 0.001 4 2.671 6 1.328 4 — 0.977 2 —0.470 5 —2.437 6 12.247°5
Mus -3 0.216 6 — 0.415 3 3.584 7 — 0.985 2 —1.361 7 —1.163 7 8.423 4
Mus — 4 0.064 5 - 3.177 7 0.822 3 — 0.946 7 —0.255 8 —2.926 5 27,714 7
Mus -5 0.090 3 - 3.070 1 0.928 9 0.001 0 0.955 1 —0.297 5 —2.666 9 21.368 8
Mus - 6 0.142 8 0.001 1 0.324 6 3.675 1 0.000 3 0.957 4 —1.366 7 —1.292 1 13.194 7
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Fig.7 Fe'+Mn—+Ti—Al" (apfu)- Mg—Li(apfu) diagram of

mica in Na’e granite pegmatitic beryllium deposit
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Table 3 Major and trace elements composition of K-feldspar in typical ores in Na’e granite pegmatitic beryllium deposit

) SiO, TiO; Al O FeO MnO MgO Ca0 Naz O K,0O Cs: 0 Rb, O
Kfs—1  64.5837 — 18.3670  0.0310  0.029 3 — 0.0307  0.7715 15.643 9  0.0933 0.813 8
Kis-2  64.593 4 — 18.393 5 — — — — 0.3027 16.4331 0.1159  0.486 1
Kfs-3  64.632 2 — 18.339°3  0.050 9 — — — 0.6879  15.0859  0.1442 0.5335
Kfs-4 647033  0.0724  18.694 3 — — 0.0130  0.0208  0.6580 15.8996 0.1329  0.542 0
Kfs-5  63.859 3 — 18.1338  0.0686  0.0157 — — 0.644 0 15.588 1 0.1534  0.975 9
Kis-6  63.969 2 — 18.217 8 — — 0.011 6 — 0.604 5  15.9214  0.090 9  1.033 4
Wi P,Os Y203 JEwil] ¢} Si Ti Al Fe Mn Mg Ca
Kfs—1  0.036 0 — 100.400 1 8 2.989 8 — 1.0022  0.0012  0.001 1 — 0.001 5
Kfs-2  0.0205 — 100.345 1 8 2.992 0 — 1.004 2 — — — —
Kfs-3 0.087 4 — 99.561 4 8 2.999 0 — 1.003 0 0.002 0 — — —
Kis-4  0.0257 — 100.761 9 8 29809  0.0025  1.0151 — — 0.000 9 0.001 0
Kfs -5 — 0.006 7 99.445 5 8 2.991 5 — 1.0013  0.0027  0.000 6 — —
Kfs-6  0.036 0 — 99.884 8 8 2.986 8 — 1.002 6 — — 0.000 8 —
W= Na K Cs Rb P Y K/Na K/Rb An Ab Or
Kfs—1  0.0693  0.9241  0.0018  0.0242  0.001 4 — 13.334 8 38.1860 0.1500  6.9600 92.890 0
Kfs-2  0.0272  0.9713  0.0023  0.0145  0.0008 — 35.709 6 66.986 2 — 2.720 0 97.280 0
Kfs—3  0.0619  0.8932  0.0029  0.0159  0.003 4 — 14.429 7 56.176 1 — 6.480 0 93.520 0
Kfs—4  0.0588  0.9347  0.0026  0.0161  0.0010 — 15.896 3 58.0559  0.1000  5.9100  93.990 0
Kfs-5 0.058 5 0.931 8 0.003 1 0.029 4 — 0.000 2 15.928 2 31.693 9 — 5.910 0 94.090 0
Kis-6  0.0547  0.9486  0.0018 00310  0.0014 — 17.3419  30.600 0 — 5.460 0 94.540 0

TE B A SRR 208 8 S O SR TR FEREHAT . it O ST R B MR V0. O— Y ISR T8 Te ik 4,
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Fig.9 Image of backscattered electrons (a),secondary electron image and energy spectrum (b — d) of garnet in Na’e granite

pegmatitic beryllium deposit
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Table 4 Major and trace elements composition of garnet in typical ores in Na’e granite pegmatitic beryllium deposit

= SiO, TiO, Al O3 FeO MnO MgO Ca0 Na» O K> O P, O NiO
Grt-1 359395 0.0626 203022 14.5021 28,9875 0.0039  0.2515  0.0116  0.0029 — 0.028 6
Grt-2 357381 — 20.406 7 14.567 5 28.6639  0.0081  0.299 3 — 0.034 6 — —
Grt-3 355886  0.0250  20.496 0 14.026 9  29.627 6 — 0.2554  0.0125  0.009 6 — —
P Cr2 03 Rl Si Ti ALV AV Fe Mn Mg Ca Na
Grt—1 0.004 9 100.097 2 2.977 0 0.003 9 0.028 6 1.947 1 1.004 7 2.033 9 0.000 5 0.022 3 0.001 9
Grt -2 — 99.718 3 2.970 5 — 0.040 5 1.951 2 1.012 6 2.018 1 0.001 0 0.026 7 —
Grt-3 — 100.041 6 2.9540  0.001 6  0.0597  1.9350  0.9737  2.083 1 — 0.022 7  0.002 0
W i K P Ni Cr Ura Pyr Spe And Gro Alm Ski
Grt—1 0.000 3 — 0.001 9 0.000 3 0.02 0.02 67.58 0.76 — 27.38 3.29
Grt—2 0.003 7 — — — — 0.03 67.02 0.95 — 27.14 3.52
Grt-3  0.0010 — — — — — 69.07 0.80 — 22.70 5.43
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