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Abstract

The Jianfengling deposit,; which is located in Linwu County of Hunan Province, is a typical granite-type
Nb-Ta-Li ore deposit. Analysis of major elements, trace elements and volatiles of albite granite and greisens was
carried out by using XRF, ICP-MS and ISE methods in order to investigate granite metallogenesis and further to
give assistance for exploring rare metal ore prospective areas in southeastern Hunan Province. The results show
that the albite granites and greisens are characterized by high values of Si0,(70.6% ~84.85% ), ALO3(9.36%
~22.99%), A/CNK>1.0 and F (2.43% ~3.74% ), large range content of Na,O+ K,O (1.51% ~7.52% )
and CaO 0.1% ~3.44% ), and extremely low content of Fe,O3, MgO, TiO,, MnO and P,Os, with significant
Eu anomalies and m-type tetrad effects. They are strongly enriched in Rb, Th, U, Nb and Ta, but depleted in
Ba, Sr and Ti elements. All these characteristics show that these granites were formed through high differentia-

tion of magma and magma immiscibility. It is believed that rare metals enrichment and melt-fluid geochemical
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behavior and ore-forming effect were attributed to such restrictive functions as volatile F, the unmixing of mag-
ma, water-rock reaction and weathering leaching process, which led to rare metals enrichment in albite granites
and greisens to form ore deposit.

Key words: geochemistry, Nb-Ta-Li, albite granite, greisens, F enrichment granite, Jianfengling
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Fig. 1

Simplified geological map of the Jianfengling deposit (modified after No. 238 Exploration Party of Hunan, 1974)

1—Quaternary; 2—Lower Carboniferous Shidengzi Formation: limestone; 3—Lower Carboniferous Menggongao Formation: limestone; 4—Upper

Devonian Shitianziling Formation: dolomite; 5—Middle Devonian Donggangling Formation; 6—Lower Devonian Lianhuashan Formation: sand-

stone; 7—Cambrian metamorphic rocks; 8 —Fault; 9—Serial number of lithologic zone; 10—Scheelite; 11—Beryllium ore; 12—Li-Nb-Ta ore;
13—Nb-Ta ore; 14—Nb-Ta ore; 15—Sampling location

FRAMBREE, ZREENBREE FER 25
SRR A SR AR s TR AT IR AL

SRR T A7 < J A AR 90 A T 2R W U S A 1 Tt
i, B RAE T ~ [A AR 4 R A B A
BB B A AR G e Sy oty i) DY JE 5%
ffh — Rl 5°~20°, K7y ik bR, Koy
900 m, %4 200~600 me

2 FEARCRER ST ik

2.1 HEXE

BIFFAR WIS P 25 REAR B 2 e 5 76 G @ Ak
FHIE I AN K AT E 6 5 2 D S ER AL 25 5 AE, AR S
RAARIERE S 7 48, o Ty Z0E RS 11 1



882 2017
2 1
1| 2\ 3.1
2 1
2.2 1
X 1 w SiO, 70.6% — 84.85%
PANalytical AXIOS 2a
X SuperQ 4.0 kW
X 66 kV 125 mA 2w ALO; 9.36% ~16.3%
5% A CNK=1.53~5.06
1.01 2b
TJA X-Se-
ries ThermoFisher 3 w NaO+K,0O
10% F 1.51% ~7.52% K,O Na,O
ISE +3% 1.0~29.2
4 Fe,O; MgO TiO, MnO
3 1% P,0s 0.1%
P05 1985
Chappell et al. 1992 2014
5 w CaO 0.1%—3.44%
1 wB %
Table 1 Major elements data of different stage samples from the Jianfengling ore deposit w B %
JFL-1-2 JFL-1-8 JFL-2-6 JFL-2-11 JFL-2-9 JFL-2-12 JFL-2-7
SiO;, 74.33 74.54 70.6 72.52 71.2 57.89 84.85
ALO; 13.54 13.6 16.3 15.63 15.69 22.99 9.36
Fe,05 0.54 0.51 0.03 0.05 0.04 0.16 0.75
FeO 1.06 0.95 0.22 0.16 0.23 0.22 1.24
CaO 0.88 0.91 3.44 2.23 2.28 3.72 0.1
MgO 0.06 0.14 0.03 0.04 0.04 0.1 0.08
K,O 5.01 5.77 3.56 3.82 3.72 9.24 1.46
Na,O 2.87 1.54 3.45 3.7 4.38 1.61 0.05
TiO, 0.03 0.04 0.01 0.02 0.01 0.01 0.01
MnO 0.09 0.09 0.01 0.01 0.02 0.03 0.2
P,0s 0.01 0.01 0.01 0.01 0.01 0.02 0.01
LOI 1 1.43 1.91 1.57 1.87 3.31 1.08
99.42 99.53 99.57 99.76 99.49 99.3 99.19
Na,O + K,0O 7.88 7.31 7.01 7.52 8.1 10.85 1.51
K,O Na,O 1.7 3.7 1.0 1.0 0.8 5.7 29.2
DI 91.57 89.87 81.68 87.29 87.83 76.41 88.28
Fe,057 1.55 1.41 0.25 0.21 0.27 0.36 1.92
A NK 1.33 1.55 1.71 1.53 1.40 1.81 5.62
A CNK 1.15 1.30 1.03 1.09 1.02 1.18 5.06




SCHRAEAE : P R IS A A < I AE B B ER AL 22 R AL K™ 1 883

2 RIEIEH IRAFB BAE X2 Si0,-(K,0+ Na,O) 732K Ca, JIEEHE Middlemost, 1994) 2 'A/NK-A/CNK Elf#(b)
Fig. 2 Si0,-(K,O+ Na,O) (a; after Middlemost, 1994) and A/NK-A/CNK (b) diagrams of different stages of samples

from the Jianfengling deposit
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Fig. 3 Major elements versus SiO, diagrams of different stages of samples from the Jianfengling ore deposit
Dashed line is compared with biotite granite, the different evolution trend of sodium feldspar granite and greisen
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2 wB 107°
Table 2 Trace elements and rare earth elements data of different stages of samples from the Jianfengling ore
deposit w B 107°

JFL-1-2 JFL-1-8 JFL-2-6 JFL-2-11 JFL-2-9 JFL-2-12 JFL-2-7
Rb 1687 1760 1492 1541 1554 4127 1183
Ba 8.45 12 10 10.7 11.1 111 8.23
Th 37.9 43.4 23 23 10.3 20.6 15.3
U 35 44.1 19.6 10.4 8.2 8.55 3.88
K 41572 47879 29540 31698 30868 76672 12115
Ta 22.2 21.5 50.4 61.4 37 62.5 33.4
Nb 69.5 69.8 79.8 92.8 79.6 108 67.6
Sr 7.7 14.7 8.52 5.85 8.75 44.2 1.59
P 43.7 43.7 43.7 43.7 43.7 87.3 43.7
Zr 93.9 91.7 34.2 57.7 42.8 48.5 52
Hf 6.73 6.47 4.76 6.62 6 6.67 8.14
Ti 179.8 239.7 59.9 119.9 59.9 59.9 59.9
La 42.5 43.5 30.4 21.7 7:17 8.32 21.9
Ce 95.6 104 76.6 44.9 14.2 9.03 61.4
Pr 12.5 12.6 8.81 6.81 2.58 2.8 5.81
Nd 44.7 43.7 23.5 19.9 7.63 9.07 14.2
Sm 13.4 13.5 5.71 5.49 2.28 2.87 2.91
Eu 0.05 0.05 0.05 0.05 0.05 0.06 0.05
Gd 14 14.4 4.04 4.42 1.99 2.55 1.49
Tb 2.83 3.21 1.06 1.12 0.54 0.65 0.29
Dy 18.6 22.5 7.44 8.15 3.91 4.56 1.56
Ho 3.75 4.94 1.46 1.66 0.83 0.96 0.26
Er 12.9 17.3 5.5 6.45 3.22 3.48 0.94
Tm 2.06 2.8 1.12 1.22 0.65 0.69 0.17
Yb 14.8 20.1 9.57 10.6 5.9 6.03 1.25
Lu 2.18 2.99 1.39 1.62 0.94 0.93 0.19
Y 114 159 22.5 31.7 14.7 21.4 3.1
SREE 2799 305.6 176.7 134.1 51.9 52.0 112.4
LREE 208.8 217.4 145.1 98.9 33.9 32.2 106.3
HREE 71.1 88.2 31.6 35.2 18.0 19.9 6.2
LREE HREE 2.9 2.5 4.6 2.8 1.9 1.6 17.3
La Yb y 2.1 1.6 2.3 1.5 0.9 1.0 12.6
dEu 0.01 0.01 0.03 0.03 0.07 0.07 0.07
oCe 1.02 1.09 1.15 0.91 0.81 0.46 1.33
K Rb 24.6 27.2 19.8 20.6 19.9 18.6 10.2
Zr HIf 14.0 14.2 7.2 8.7 7.1 7.3 6.4

w Li  62.8X10 °~1608x 10 °

w Be 5.81 X106~ F
1815X10°% w Nb 67.6 X10 °~108 x 10°° 0.89% ~5.08%
w Ta 21.5X10 °~62.5%10 ¢ w Rb 1183 F

X107 0~4127x10°° F
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Fig. 4 Primitive mantle (PMD normalized spidergrams (a) and chondrite-normalized REE patterns (b) of different stages of

samples from the Jianfengling ore deposit

primitive mantle values after Sun et al., 1989
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Table 3 Rare elements and gas data of different stages of samples from the Jianfengling ore deposit

— e L

s SNy sk KA R AL AE K PRI oy
i JFL-1-2 JFL-1-8 JFL-2-6 JEL-2-11 JFL-2-9 JFL-2-12 JFL-2-7
w(B)/10 °

Li 790 536 88.2 67.9 62.8 500 1608

Be 5.85 6.01 564 249 102 1815 5.81
Nb 69.5 69.8 79.8 92.8 79.6 108 67.6
Ta 22.2 21.5 50. 4 61.4 37 62.5 33.4

Cs 58.5 52.6 16.4 16.1 14.4 41.6 76.5
Rb 1687 1760 1492 1541 1554 4127 1183

Nb/Ta* 3.1 3.2 1.6 1.5 2.2 1.7 2.0
w(B)/ %

F 1.33 0.89 3.74 2.47 2.01 5.08 2.43
H,O" 0.72 1.06 0.6 1.06 1.6 0.6 0.58
CO, 0.25 0.17 0.1 0.2 0.17 0.08 0.1
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Fig. 5 F-Nb/Ti (a)s F-Ta/Ti (b), F-Nb/Ta (¢)s F->REE (d), F-K/Rb (e) and F-Zr/Hf (f) diagrams of different stages of

samples from the Jianfengling ore deposit
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Fig. 6 K/Rb-Nb (a), K/Rb-Ta (b), K/Rb-Be (¢), K/Rb-Li (d) diagrams of different stages of samples from the Jianfengling

ore deposit
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