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Fig.1 Geological—structural map of the Tongling ore cluster area, showing the distribution of

mineral resources (modified after Wu Ganguo et al.)

1—Trassic mudstone, conglomerate intercalated with basalt; 2—Jurassic—Cretaceous tuffaceous sandstone, dacite

volcanic rock; 3—Devonian—Triassic carbonatite, silicalite, terrigenous clastic rock; 4— Silurian sandstone,

siltstone, shale; 5—Quartz monzodiorite; 6—Granodiorite; 7—Pyroxene monzodiorite; 8—Overburden fault;

9—Indo—Sinian compound anticline; 10—Indo—Sinian compound syncline; 11—Late Yanshanian compound fold;
12—Basement fault; 13—Cu, Au, S, Fe, Pb—Zn and polymetallic deposits
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Fig.2 Geological map of the Fenghuangshan Cu deposit
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spidegram of Xinwuli pluton
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Table 1 Major and rare earth element compositions of Xinwuli pluton
F i FH-2 FH-5 FH-30 FH-31 Y3 Y27 Y32 BANI1 76/116  142/106 1 2
Si0y/% 64.5 64.0 63.9 63.1 559 582 60.5 59.4 66.0 63.0 60.5 65.0
AlO3 15.1 15.8 153 15.4 18.7 19.1 17.5 18.6 16.3 18.6 16.7 16.3
Fe»O3 231 2.62 2.47 1.54 241 1.40 225 3.89 3.18 3.30 2.84 1.89
FeO 234 1.85 2.05 237 2.99 0.70 0.85 1.61 122 1.80 3.49 2.49
CaO 3.38 3.30 3.75 5.51 8.10 7.00 7.51 5.60 3.80 4.10 4.68 3.70
MgO 1.29 1.22 1.44 1.12 1.20 1.50 0.50 2.20 1.20 1.30 2.54 1.94
K>O 2.80 322 4.18 2.96 2.84 8.60 2.67 2.86 2.67 2.45 2.65 295
Na>O 3.18 2.62 3.22 3.71 3.79 1.66 4.16 4.11 4.11 4.05 3.68 3.67
TiO, 0.51 0.54 0.55 0.52 0.77 1.05 0.82 0.77 0.57 0.72 0.73 0.52
MnO 0.09 0.07 0.11 0.12 0.10 0.07 0.09 0.07 0.09 0.11 0.14 0.09
P05 0.22 0.22 0.22 0.22 0.31 0.23 0.33 0.22 0.17 0.23 0.46 0.32
K>0+NaO 598 5.84 7.40 6.67 6.63 1026  6.83 6.97 6.78 6.50
K>0/(K20+NayO) 0.47 0.55 0.56 0.44 0.43 0.84 0.39 0.41 0.39 0.38
8 1.67 1.62 2.62 221 3.40 6.93 2.66 2.96 2.00 2.11
La/10°8 20.1 15.9 25.8 253 40.1 444 482 39.6 37.4 43.8
Ce 34.1 38.8 42.7 42.1 79.6 86.5 87.5 81.3 74.5 75.1
Pr 4.18 3.58 5.43 5.67 8.69 9.57 9.18 9.12 7.85 8.00
Nd 16.1 14.3 209 21.8 339 374 34.7 353 30.3 30.0
Sm 3.11 3.08 3.89 421 6.93 7.57 6.95 729 5.81 5.53
Eu 0.85 0.90 0.97 1.14 1.82 1.69 1.81 1.90 1.51 1.44
Gd 3.03 3.17 3.63 4.44 5.36 6.07 5.83 5.69 4.26 4.53
Tb 0.41 0.40 0.47 0.59 0.81 0.89 091 0.81 0.55 0.65
Dy 243 235 2.75 3.60 4.44 4.68 4.97 4.48 332 3.70
Y 12.2 11.6 14.2 18.5 25.3 25.1 28.5 24.5 15.9 18.9
Ho 0.47 0.47 0.56 0.70 0.88 0.87 0.99 0.90 0.62 0.71
Er 1.44 1.29 1.61 2.09 2.79 2.65 3.00 292 1.77 2.14
Tm 0.20 0.18 0.24 0.30 0.38 0.36 0.42 0.40 0.28 0.35
Yb 1.40 1.34 1.60 2.05 2.57 2.13 274 2.64 1.89 2.08
Lu 0.22 0.20 0.24 0.30 0.34 0.33 0.38 0.36 0.23 0.29
>~ REE 100.2 97.6 125.0 132.8 2139 230.1 2360 217.1 186.1 197.3
8 (Eu) 0.85 0.88 0.79 0.81 0.96 0.81 0.92 0.95 0.96 0.93
8 (Ce) 0.87 1.20 0.85 0.82 1.00 0.98 0.97 1.00 1.02 0.94
LREE 78.4 76.6 99.7 1002  171.0 187.1 1882 1745 157.3 163.9
HREE 21.8 21.0 253 32.6 429 43.1 47.7 42.7 28.9 334
LREE/HREE 3.60 3.65 3.94 3.08 3.99 4.34 3.94 4.09 5.45 4.91
(La/Yb 9.70 8.02 109 8.34 9.26 124 10.4 8.9 11.8 12.5
(La/Sm)y 4.07 3.25 4.17 3.78 3.62 3.66 433 3.39 4.02 4.95
(Ce/Yb)n 6.31 7.50 6.92 532 8.03 1052 827 7.98 10.21 9.35
(Gd/Yb)x 1.75 1.92 1.84 1.76 1.69 2.31 1.72 1.75 1.83 1.77
La/Yb 14.4 11.9 16.1 123 15.6 20.8 17.6 15.0 19.8 21.1
La/Sm 6.46 5.16 6.63 6.01 5.79 5.86 6.93 5.43 6.43 7.75
Ce/Yb 24.4 29.0 26.7 20.5 31.0 40.6 31.9 30.8 39.4 36.1
Eu/Yb 0.61 0.67 0.61 0.56 0.71 0.79 0.66 0.72 0.80 0.69
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X—Average value of quartz diorite in China

@ —Granodiorite ; ll—Quartz monzodiorite ; A —Average value of granodiorite in China;
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Table 2 Trace element compositions of quartz monzodiorite, skarn and
marble in Fenghuangshan (10~)

FER RS FH-2 FH-5 FH-30 FH-31

Cu 682 11.6 360 40.0
Cr 16.2 14.9 19.2 9.89
Co 7.52 6.23 10.0 8.68
Ni 15.8 717 9.88 7.48
Sc 5.26 5.62 6.08 5.27
Rb 46.3 51.7 79.0 36.4
Sr 411 381 418 495
Nb 12.8 14.6 122 12.5
Ba 353 416 794 864
Ta 1.18 141 1.12 1.13

11.9 10.6 8.52 8.58
U 1.47 1.16 2.54 2.42
Zr 171 190 173 140
Hf 4.57 5.01 4.42 3.88
v 63.5 70.5 78.0 66.2
Ti 3514 3902 3607 3457
Y 122 11.6 14.2 18.5

FH-11 FH-14 FH-16 FH-25 FH-41
81.3 79.4 118500 116 16.2
15.1 47.4 14.0 4.87 10.3
8.20 7.62 21.7 3.07 4.25
7.96 17.3 324 18.4 237
8.88 7.68 3.86 2.65 3.16
67.7 75.0 2.40 2.40 2.89
359 258 104 5819 3483
12.3 7.85 1.60 0.62 0.98
733 719 422 68.5 372
1.04 0.56 0.24 0.07 0.11
7.94 3.00 1.44 0.71 0.99
2.36 2.55 3.79 2.06 2.66
150 200 16.9 6.49 10.4
3.89 1.83 0.53 0.19 0.27
101 429 16.3 4.41 6.10
4858 2664 577 206 318
16.7 6.61 2.26 2.10 2.65
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Geochemical characteristics of the Fenghuangshan Yanshanian intermediate—
acid intrusive rocks in Tongling, Anhui Province, and their relationship with
the metallogenic process

QU Hong—ying"*, PEI Rong—fu', LI Jin—wen', WANG Yong—lei', DENG Yue—jin’
(1. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Graduate School of Chinese Academy of
Geological Sciences, Beijing 100037, China; 3. National Research Center for Geoanalysis, Beijing 100037, China; 4. State Key Laboratory for
Mineral Deposits Research, Nanjing University, Nanjing 210093, Jiangsu, China)

Abstract: The Fenghuangshan copper deposit is the largest skarn type Cu deposit in the Tongling polymetallic
(Cu, Fe, Au) ore cluster area. The Xinwuli pluton in the ore district is a Late Yanshanian high—K calc—alkaline
intrusion  (with U —Pb zircon age of 144 Ma), which is composed of quartz monzodiorite envelope and
granodiorite interior part. Geochemical characteristics of the Xinwuli quartz monzodiorite indicate that the
original magma was upper mantle alkli basalt, which was contaminated by crust materials during the intrusion.
Curst material contamination might have happened during partial melting or upward migration of the magma.
Cu mineralization has close spatial, temporal and genetic relationship with the Xinwuli pluton. Ore bodies are
hosted by both quartz monzodiorite and marble along the contact zone, with endoskarn ore bodies being
dominant. Similar trace element features of ore samples and quartz monzodiotite indicate that copper might have
been derived from the monzodiorite intrusion. Fluid bimetasomatism between quartz monzodiorite and carbonate
rocks caused Cu precipitation. Ore bodies are jointly controlled by bimetasomatism and structural deformation in
three —dimensional distribution, resulting in the distribution of breccia ores along the contact zones. The whole
mineralization history can be classified into the high temperature skarn stage and the middle —low temperature
hydrothermal stage.

Key words: high—K calc—alkaline rock; Xinwuli pluton;rock geochemistry; Fenghuangshan Cu deposit; Tongling
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