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Abstract

The Taoxikeng (TXK) tungsten deposit in southern Jiangxi Province, is currently the largest mineable quartz-
vein type wolframite deposit in the region. It mainly consists of the Baoshan, Qidong, Langengzi, and
Fenglinkeng ore sections. In recent years, based on detailed exploration on the deep and side of the mining area,
an important prospecting breakthrough has been made in the Dongfeng ore section at the southeast side of the
TXK deposit, with newly increased resources of more than 14,000 tons of high-quality WO,. In this study, we sys-
tematically compare the geological characteristics of various orebodies in the TXK deposit, and focus on the min-

eralogy of the wolframite in the vein zone I of the Dongfeng section. Combined with in-situ trace element geo-
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chemistry of wolframite, we summarize the geochemical differences between the inner zone-type and outer zone-

type quartz vein wolframite. The former has lower Zr/Hf, Nb/Ta and LREE/HREE ratios, reflecting higher evolu-

tion degree of ore-forming fluids and corresponding to lower metallogenic temperature. The wolframite in Dong-

feng section has the characteristics of transition from outer zone-type to inner zone-type wolframite from the shal-

low to the deep, indicating that it has great prospecting potential in the depth. Accordingly, in combination with

the “five-floor” model of quartz vein tungsten deposits in southern Jiangxi Province, we propose a "stepped" ex-

ploration model which is suitable for deep and side prospecting of quartz-vein type tungsten deposit, and establish

the corresponding exploration techniques and mineral chemical footprints of wolframite, which provides a new

theoretical basis for deposit-orefield scale tungsten ore exploration.

Key words: wolframite, geochemical characteristic, exploration model, Taoxikeng, Dongfeng
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Fig. 1 Geological map of the Taoxikeng deposit(modified after Chen et al.,2006)
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1—Quaternary; 2—Lower Triassic Tieshi Formation; 3—Middle Permian Dapeng Formation; 4—Middle Permian Leping Formation; S—Middle
Carboniferous Dapu Formation; 6—Lower Carboniferous Yangjiayuan Formation and Tishan Formation; 7—Upper Devonian Yanghu Formation;
8—Upper Devonian Mashan Formation; 9— Upper Devonian Zhangdong Formation; 10—Middle Devonian Luoduan Formation; 11—Middle
Devonian Zhongpeng Formation; 12—Middle Devonian Yunshan Formation; 13— Upper Ordovician Huangzhudong Formation; 14—Middle
Cambrian Gaotan Formation; 15—Lower Cambrian Niujiaohe Formation; 16—Upper Sinian Tiger Formation; 17—Lower Sinian Bali Formation;

18—TFracture; 19—Fault fracture zone; 20—Mineralization sign zone; 21—Mineralized zone
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Table 1 The characteristics of main orebodies in the
Taoxikeng deposit
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Fig.2 Geological map (a) and geologic section at exploration line No. 723 (b) of the Dongfeng ore section

1—Quaternary; 2—Upper Devonian Zhangdong Formation; 3—Middle Devonian Luoduan Formation; 4—Middle Devonian Zhongpeng Formation;

5—Middle Devonian Yunshan Formation; 6—Lower Silurian Huangzhudong Formation; 7—Fracture; 8—Strike-slip fault; 9—Ore zone;

10—Borehole numbers; 11—Prospecting line and numbers; 12—Borehole and numbers; 13— Yanshanian granite
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Fig. 3 The photos of hand specimens and corresponding ores from the Dongfeng ore section
a. Drill core with wolframite-quartz vein; b. Subhedral tabular wolframite, plane-polarized light; c. Wolframite is disseminated in sericite-quartz vein,
cross-polarized light; d. Drill core with fluorite-sulfide-quartz vein; e. Assemblage of pyrite-sphalerite, reflected light; f. Wolframite is metasomatized
by scheelite, plane-polarized light; g. Euhedral tabular,spear-like wolframite, cross-polarized light; h. Typical alteration assemblage of chlorite- pyro-
phyllite, cross-polarized light; i. Anhedral quartz grains with well-developed zoning characteristic, cross-polarized light
Wf—Wolframite; Ser—Sericite; FI—Fluorite; Ccp—Chalcopyrite; Py—Pyrite; Sp—Sphalerite; Sch—Scheelite; Mus—Muscovite; Pri—Pyrophyllite;
Chl—Chlorite; Qtz—Quartz
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Table 2 The details of ore samples from the Dongfeng ore section

R 2 5 KA E TS &

DF-7235 723 WHRLE 7K 723-5 #E R 209 m 4k ST R A A TR (LA-ICP-MS
DF-7233 723 WHRLE 2K 723-3 #ER 527 m 4k R ISR R A o REH RS (LA-ICP-MS
DF-7234 723 WARZE 7K 723-4 35775 m Ak B R+ H B B R RS (LA-ICP-MS
DF-7194 719 WIRZE ZK719-4 3 796 m Ak B REH T RET (LA-ICP-MS
DF-7197 719 WIRZE ZK719-7 #E R 796 m Ak SR+ B+ A A BT TR (LA-ICP-MS
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Fig. 4 Microscopic characters of wolframite from the Dongfeng ore section

a. Euhedral wolframite occurs as columnar and clustered aggregates in shallow part; b. Anhedral wolframite with its edge dissolved into an embay-

ment-like shape; c. Subhedral spear-like wolframite in deep part; d. Deep tabular wolframite with its size becoming significantly larger

W{—Wolframite
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Table 3 Major elements of wolframite in Dongfeng ore section (w(B)/%)

S kiR FRE/m  FeO  CaO WO, MgO MoO, MnO Na,0O KO P,O, RbO Cr,0, TiO, Mfl
DF-7235-1 1048 0.042 7546 0.045 0.011 13.02 0.031 0.009 0 0 0.004 0.156 99.26
DF-7235-2 - 10.24 0.004 75.10 0.017 0 14.38 0 0.003 0 0.014 0 0.061 99.82
DF-7233-1 8.87 0 75.71  0.027 0 15.16 0 0.014 0.033 0 0.063 0 99.87
DF-7233-2 12 12.63 0.02 76.11 0.013 0.002 10.93 0 0 0 0 0.042 0 99.75
DF-7234-1 2B 200 12.84 0.011 76.02 0 0.077 11.75 0.067 0.008 0 0.064 0 0 100.84
DF-7234-2 12.33  0.033 75.65 0.009 0 11.59 0.028 0.001 0.036 0.096 0.034 0 99.81
DF-7194-1 12.83  0.014 75.77 0 0.02 11.60  0.053 0 0.037 0.05 0 0.011 100.38
DF-7194-2 28 1226 0.013  76.11 0 0.03 11.40 0 0.02 0.027 0.05 0 0.011  99.92
DF-7197-1 8.49 0 75.56 0 0 15.44 0 0.002 0.037 0.096 0.073 0 99.69
DF-7197-2 7 12.59 0.026 75.24 0 0.018 11.40 0.006 0 0 0 0 0 99.28

x4 FETEESTHMETTMKNER (wB)/10°)
Table 4 Trace elements of wolframite in Dongfeng ore section (w(B)/10°)

1o DF-7197-1 DF-7197-2 DF-7197-3 DF-7197-4 DF-7235-1 DF-7235-2 DF-7235-3
Li 0.34 0.03 0.13 0.17 0.02 0.05 0.04
Be 0.15 0.05 0.10 0.00 0.03 0.03 0.09
Sc 54.94 31.79 36.95 3241 35.71 33.24 43.26
\' 0.63 0.44 0.54 0.47 0.73 0.79 1.09
Cr 0.52 1.06 0.28 0.44 0.00 0.00 0.00
Co 1.00 0.93 0.93 0.90 0.89 0.71 0.82
Ni 0.10 0.03 0.09 0.10 0.04 0.00 0.00
Cu 2.79 0.00 0.00 0.00 0.01 0.10 0.07
Zn 138.95 183.65 172.66 161.98 121.56 117.56 110.90
Ga 2.23 2.29 2.36 2.20 2.45 2.64 2.89
Rb 0.27 0.05 0.04 0.03 0.00 0.00 0.04
Sr 30.66 9.11 0.18 0.10 0.23 0.20 0.07
Y 175.88 89.65 105.34 98.37 0.31 0.38 0.50
Zr 67.63 57.64 69.23 51.05 10.53 8.74 19.21
Nb 5595.69 2676.42 3666.09 2957.35 249.38 196.75 229.51
Cs 0.06 0.03 0.03 0.03 0.01 0.05 0.01
Ba 1.62 0.29 0.17 0.17 0:21 0.05 0.04
La 1.11 0.47 0.05 0.01 0.01 0.00 0.00
Ce 1.44 0.37 0.15 0.05 0.01 0.00 0.01
Pr 0.20 0.06 0.05 0.03 0.06 0.00 0.00
Nd 1.07 0.45 0.45 0.56 0.00 0.01 0.03
Sm 4.05 1.94 2.58 1.93 0.08 0.11 0.14
Eu 0.49 0.09 0.04 0.02 0.01 0.02 0.00
Gd 10.17 5.71 6.54 6.11 0.04 0.06 0.08
Tb 5.08 2.59 2.78 2.81 0.03 0.04 0.05
Dy 46.53 24.18 26.43 26.57 0.24 0.36 0.39
Ho 10.40 5.59 5.95 5.90 0.07 0.07 0.12
Er 42.26 20.74 23.57 23.49 0.33 0.42 0.56
Tm 10.34 5.35 5.81 5.99 0.11 0.14 0.21
Yb 103.60 54.97 62.59 62.21 1.47 1.74 2.83
Lu 17.03 9.21 10.77 10.39 0.26 0.34 0.49
Hf 8.90 10.93 15.47 9.64 0.74 0.56 1.42
Ta 1121.74 364.77 908.37 791.46 342 3.37 9.14
Pb 1.10 0.46 0.32 0.35 0.19 0.18 0.14
Bi 0.19 0.11 0.05 0.05 0.01 0.02 0.02
Th 0.72 0.29 0.44 0.52 0.32 0.23 0.30
U 33.84 7.40 11.49 11.06 0.37 0.76 1.96
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