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Abstract

Mufushan is an important rare metal concentration area in China. On the basis of summarizing the regional
rare metal metallogenic regularity, the Institute of Mineral Resources of the Chinese Academy of Geological Sci-
ences and the No. 311 Geological Party of Hunan Nuclear Geology discovered a new rare metal pegmatite con-
centration area in Huangbaishan area on the southern margin of Mufushan in 2019. Pegmatites show obvious Nb,
Ta and Li mineralization, and are easy to be mined, sorted and transported, thus having high economic value. Re-
gional pegmatites have experienced high degree of magmatic differentiation and evolution and show clear rare
metal mineralization zoning, thus having good ore-prospecting potential.
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Fig. 1

Location (a) and geological map (b) of the Huangbaishan rare metal pegmatite concentration area

I—Quaternary alluvium; 2—Lengjiaxi Group; 3—Medium-grained porphyritic biotite monzogranite; 4—Medium-grained gneissic biotite monzo-

granite; 5S—Neoproterozoic two-mica plagioclase granite; 6—Beryl-bearing microcline albite pegmatite and its serial number; 7—Columbite-tantalite

bearing albite pegmatite and its serial number; 8—Nb-Ta mineralized albite pegmatite and its serial number; 9—Spodumene albite pegmatite and

its serial number; 10—Pegmatite type zoning: | —Be pegmatite; Il —Nb-Ta bearing pegmatite; lll —Nb-Ta mineralization pegmatite;

IV—Li pegmatite; 11—Main faults; 12—The Huangbaishan rare metal pegmatite concentration area
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Fig. 2 Sketch map of the Huangbaishan No. 603 pegmatite (a) and section HXP-1 (b)
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ment of spodumene in the No.603 pegmatite; c. The spodumene content reaching to 60%; d. Tabular columbite-tantalite in the No.606 pegmatite
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Fig.4 Photomicrographs and BSE images of the Huangbaishan rare metal pegmatite concentration area

"

the sign “x” and number stand for the location and number of electron microprobe analysis
g p y

a. Photomicrographs of spodumene albite pegmatite (plainlight); b. Photomicrographs of spodumene albite pegmatite (crossed nicols);

c. Albite veins in spodumene (BSE images); d. Dissolution quartz particles in spodumene (BSE images)
Qtz—Quartz; Ab—Albite; Spd—Spodumene
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Table 1 Trace and rare earth elements composition of the Huangbaishan spodumene albite pegmatite
P w(B)/10°° 41 w(B)/10°°
HXP-tcl HXP-tc2 HXP-tc3 HXP-tc4 HXP-tc5 HXP-tcl HXP-tc2 HXP-tc3 HXP-tc4 HXP-tc5

Li 6440 6720 3780 8027 7140 Sb 0.41 0.09 0.1 0.09 0.11
Be 225 117 191 1636 cAAN Cs 39.5 31 60.8 101 50.1
Nb 13.2 14.9 31.7 204 18.9 Ba 133 6.67 6.19 6.37 7.81
Ta 7.99 6.91 20.7 17.5 13.5 La 1.3 0.97 0.62 0.5 0.38
Sc 0.43 0.32 0.26 0.32 0.34 Ce 2 1.19 0.56 0.63 0.52
Ti 106 36.5 33.6 252 26.6 Pr 0.22 0.12 0.08 0.07 0.05
\% 2.53 0.57 0.68 0.64 0.61 Nd 0.77 0.42 0.27 0.23 0.16
Cr 28.4 11.9 21.4 17.4 26.5 Sm 0.14 0.07 0.05 <0.05 <0.05
Mn 1168 701 664 675 743 Eu <0.05 <0.05 <0.05 <0.05 <0.05
Co 1.82 2.33 0.75 0.94 1.07 Gd 0.12 0.07 <0.05 <0.05 <0.05
Ni 2.55 1.75 1.53 1.28 1.46 Tb <0.05 <0.05 <0.05 <0.05 <0.05
Cu 4.86 4.08 2.89 3.42 3.1 Dy 0.11 0.05 <0.05 <0.05 <0.05
Zn 50.5 52.5 63.1 53.9 40.7 Ho <0.05 <0.05 <0.05 <0.05 <0.05
Ga 26.2 28.7 31.2 28.7 28.2 Er 0.06 <0.05 <0.05 <0.05 <0.05
Ge 5.37 5.14 5.52 5.03 5.61 Tm <0.05 <0.05 <0.05 <0.05 <0.05
As 1.74 0.37 0.9 0.68 0.91 Yb 0.05 <0.05 <0.05 <0.05 <0.05
Rb 269 252 534 209 550 Lu <0.05 <0.05 <0.05 <0.05 <0.05
Sr 8.37 7.09 5.08 8.14 10.2 Hf 0.66 0.28 0.96 0.73 0.45
Y 0.59 0.36 0.26 0.16 0.17 w 4.67 16.4 1.26 1.91 4.44
Zr 12.8 7.19 13.1 10.7 9.21 Tl 1.57 1.31 3.07 1.07 3.46
Mo 0.35 0.26 0.27 0.29 0.26 Pb 87.2 10.6 17.8 8 25.5
Cd <0.05 <0.05 <0.05 <0.05 <0.05 Bi 5.44 5.8 2.24 4.79 4.02
In <0.05 <0.05 <0.05 <0.05 <0.05 Th 0.96 1.28 2.26 1.2 1.45
Sn 28.8 13.6 21 12.7 12 18] 0.84 0.97 1.28 0.83 0.73
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Table 2 Major elements composition of minerals from the Huangbaishan spodumene albite pegmatite

w(B)/%
4y
HXP-3-1 HXP-3-2 HXP-3-3 HXP-3-4 HXP-3-5 HXP-3-6 HXP-3-7

Na,O 0.09 0.06 12.28 0.13 0.01 0.13 0.08
MgO 0 0 0.01 0 0 0 0

Al O, 27.15 27.25 19.84 28.09 0.07 27.27 27.11
Sio, 65.29 64.19 68.98 64.53 98.36 64.13 64.19

K,O 0 0 0.04 0 0.02 0 0.05
BaO 0 0 0.02 0 0.03 0.06 0
CaO 0 0.01 0.09 0.02 0 0.02 0.03
P,O; 0 0 0.05 0.02 0 0.02 0
MnO 0.03 0.04 0 0.07 0.03 0.05 0.03
Cs,0 0 0 0 0.52 0.70 0.27 0
Rb,0 0 0 0 0 0 0 0
Nb,0, 0.02 0 0 0.01 0 0 0.01
Li,0 8.07 7.95 0 7.96 0 7.91 7.94
sl 100.65 99.50 101.31 100.35 99.22 99.86 99.44

W25 BRAEAT BT R AT HHREA AT BT BIEAT

T Li,O & AR~ i i 3RS



$38 % S5 MBS R RV R A LA SRR

AR XY R M L 1075

12000
10000 #H116035 Jik {ZHs5kk ®
BW— M — | ¥
= 8000 ®
— ®
= [ )
2 i
=
= 4000 °
2000
O 1 1 1 1 . . , . ]
1 2 3 4 501 2 3 4 5
FE i 5
20 o -
#h1 116035 ik 1= 55 ik
W — ¥ —
15
3 ®
§§ 10
I~ o ©
@ -m==m==———-
5
L4 °
0 L 1 1 1 1 1 1 J
1 2 3 4 5 2 3 4 5

160001 5411116035 ik

14000| . ; ;
B—F—4 | 2
12000

10000
8000 ° o
6000 [mmmmmmmannm—-
4000 ®
2000

w (W ek 4) /107
o
o

H
[ |
10

1

I Y

Fo
Eo

do — | @

N

]

w @t

b — ¥ — 1

Zr/Hf
o

Bls HEAIL 603 5 k54 HL S S kA B A LR B Rb/Cs S Zo/HF HUAR AR b 350nd b 18] (1 BB 51 1 228, 2017)
Fig. 5 Comparison of w(L1i), w(Li+Rb+Cs), Rb/Cs and Z1/Hf change trend between the Huangbaishan No. 603 pegmatite
and the Renli No.5 pegmatite (data of Renli after Li, 2017)
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