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GEOLOGICAL REVIEW
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Fig. 1 Geological sketch map ofTongling area( after Wu Cailai et al.,2014)
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Fig. 2 Geological sketch map of Fenghuangshan pluton in Tongling area
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Fig. 3 The ranular texture microphoto of granodiorite(a) and the heterogranular texture microphoto of quartz monzodiorite (b)

from Fenghuangshan pluton, Tongling area
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K2 ZYEERBLEFEETER (%) MBETE(x10°) FER
Table 2 Contents of Major( %) and trace elements (x10™°) in the Fenghuangshan pluton, Tongling, Anhui

5 FHSO1 FHS02 FHS03 FHS04 FHSO05 FHS06 FHS07 FHS08 FHS09 FHS10
Sio, 65.56 65.56 64.68 66.76 66.22 65.62 64.98 60.60 60.28 62.29
TiO, 0.59 0.54 0.55 0.53 0.53 0.54 0.53 0.54 0.58 0.51
Al, Oy 16.42 15.98 16.20 16.18 15.76 15.77 15.77 17.12 15.73 15.48
Fe, 0, 1.33 1.99 2.53 2.31 2.25 2.45 2.12 2.34 1.55 1.81
FeO 1.42 1.39 2.04 1.32 1.98 1.94 2.07 2.69 1.69 0.95
MnO 0.06 0.06 0.15 0.06 0.06 0.09 0.08 0.11 0.09 0.06
MgO 1.54 0.79 1.41 1.06 1.34 1.40 1.36 1.72 1.07 0.89
CaO 4.75 3.43 4.30 2.22 3.62 3.95 3.62 4.10 6.01 5.30
Na,O 4.55 4.06 4.17 3.77 3.97 4.01 3.84 3.79 3.21 1.64
K,0 2.73 3.50 2.81 4.57 3.24 3.33 3.63 2.43 4.10 7.18
P,04 0.26 0.22 0.23 0.24 0.22 0.22 0.23 0.22 0.23 0.21
VSN 0.44 2.05 0.35 0.92 0.62 0.73 1.18 3.94 3.86 2.82
TFe, 04 291 3.53 4.79 3.78 4.45 4.60 4.42 5.33 3.43 2.86
K,0+Na,0 7.28 7.56 6.98 8.34 7.21 7.34 7.47 6.22 7.31 8.82
Na, 0 /K,0 1.67 1.16 1.48 0.82 1.23 1.20 1.06 1.56 0.78 0.23
A/CNK 0.86 0.96 0.91 1.07 0.95 0.91 0.94 1.05 0.76 0.77
La 37.7 28.2 37.5 32.1 34.6 36.3 34.8 20.6 35.5 39.2
Ce 79.6 65.5 68.6 69.3 69.4 73.3 69.7 50.1 81.4 72.2
Pr 8.47 6.86 7.29 6.77 7.49 7.57 7.28 5.57 8.50 7.10
Nd 28.3 23.3 25.1 23.1 25.3 26.1 25.4 20.6 28.9 23.8
Sm 5.49 4.22 4.71 4.50 4.70 4.80 4.82 3.64 5.57 4.43
Eu 1.48 1.23 1.31 1.17 1.32 1.32 1.33 1.17 1.39 0.93
Gd 4.66 3.37 4.13 3.27 3.87 3.92 3.72 2.83 4.36 4.01
Th 0.64 0.49 0.60 0.51 0.55 0.55 0.57 0.37 0.66 0.57
Dy 3.46 2.47 3.30 2.61 2.92 2.84 2.79 1.73 3.64 3.09
Ho 0.69 0.49 0.69 0.51 0.58 0.56 0.57 0.28 0.71 0.62
Er 1.98 1.39 2.10 1.58 1.74 1.70 1.74 0.77 2.13 1.82
Tm 0.31 0.22 0.33 0.27 0.27 0.26 0.26 0.11 0.35 0.31
Yb 1.98 1.42 2.01 1.66 1.64 1.67 1.66 0.70 2.23 1.99
Lu 0.32 0.22 0.32 0.25 0.27 0.26 0.27 0.11 0.36 0.33
Y 20.8 15.0 21.0 15.7 17.4 17.8 18.4 9.2 23.0 19.9
SREE 175.08 139.38 157.99 147.60 154.65 161.15 154.91 108.58 175.70 160.40
LR/HR 11.47 12.84 10.72 12.85 12.06 12.70 12.38 14.74 11.17 11.59
SEu 0.87 0.96 0.89 0.89 0.92 0.90 0.92 1.07 0.83 0.66
La/Yb 19.04 19.86 18.66 19.34 21.10 21.74 20.96 29.43 15.92 19.70
Cs 1.41 3.06 2.10 3.57 1.66 2.26 3.87 5.81 4.97 6.20
Rb 91.5 122.5 108.5 196.0 102.5 117.5 157.0 94.6 168.5 310
Ba 760 870 850 870 830 830 810 650 920 1000
Th 11.40 8.62 9.96 9.29 11.10 9.60 8.47 3.77 10.20 11.80
U 3.4 2.0 2.4 2.6 2.2 2.7 3.6 1.3 4.6 3.7
Ta 1.12 0.96 1.13 0.88 0.95 0.95 0.95 0.68 1.56 1.24
Nb 14.1 12.2 13.3 13.9 12.7 12.9 13.1 10.7 16.7 15.1
Sr 764 636 720 590 732 731 720 557 732 561
Hf 5.0 4.7 4.6 4.8 4.8 5.0 4.8 3.7 5.2 4.9
Zr 188 178 178 190 186 194 194 151 207 190
Y 20.8 15.0 21.0 15.7 17.4 17.8 18.4 9.2 23.0 19.9
Li 13.7 11.7 16.3 13.2 14.2 11.6 12.5 23.5 16.3 21.3
Be 2.35 1.95 2.19 2.04 2.02 1.94 2.09 1.70 2.49 2.31
Pb 10.5 11.8 11.1 13.1 8.7 8.5 8.3 5.5 28.4 29.1
Rb/Sr 0.11 0.18 0.14 0.33 0.14 0.16 0.22 0.16 0.23 0.54
Nb/Ta 11.75 12.20 12.09 12.64 12.70 11.73 13.10 17.83 11.13 10.79
Zx/Hf 37.60 37.87 38.70 39.58 38.75 38.80 40.42 40.81 39.81 38.78




25 T RANS . 22 2 AL B4R LA- ICP-MS 547 U-Pb 4E A FNsb 3R Ak R 1E 1245
FHS02 70 S FHSO03
0.026 - = 16
= 159 | T 2 4 1 -
sl ] FH=140. 7£2. 5Ma
Sis 1 0.024 |- MSWD=0. 63, n=12
0.024 | ¥129 o
%nﬂ 2
—~ 2 3
:D = § 0.022
L ~ 3 ~
£
§ 0.022 - =
- R,
£ S
¥ 0.020
6020 - IVBLT: 44 B : I |
£#=141. 0£2. 4Ma 1 || |
MSWD=0. 77, n=14 | | | | |1 |
(a) (b) £ 130
0.018 1 1 L | 0.018 1 =1 1 1
0.09 0.11 0.13 0.15 0.17 0.19 0.10 0.12 0.14 0.16 0.18 0.20 0.22
n(*"’Pb)/n(***U) n(*"’Pb)/n(**°U)
0.027 0.026
a FHS04 " FHSO6
=160
: I
{tlsolll,lllll
0.025 _53140 I | | | I | I 0.024
—_ ;\130
= ~
e & =
O = ]
£ T
) — -
= 0.023 AT 4 - = 0.022 IALT H4E -
B A1=144.7£3.3Ma| £ F##=140. 62. 9Ma
g MSWD=0. 82, n=9 S MSWD=0. 9, n=9
T b3 e
N %z 1604
0.021 |- 0.020 |- Lis0 | | |
L |1 I Lo
’\iuollllllll.
() (d) E 13
0.019 L L : 0.018 ! £ :
0.09 0.11 0.13 0.15 0.17 0.19 0.10 0.12 0.14 0.16 0.18 0.20
n(207Pb)/n(235U) n(207Pb)/n(235U)
0.027
__ FHSO08 70 FHS10
o]
= —
< 160 0.025 | = 160
22 : ~ 150
se) | =T ] ]
0:025 '514o||||| _ L il |I
= -3
= =139 :D T 134 |
B '3 R =
T = ,\i 0.023 - £
0.023 e~ =
= B
~ s
g el
& =
s 0.021 -
0.021 | :
INACE 354 5 150 TNALT $45% :
FEi#R=143. 4£2. IMa FEH#%=142. 24+3. 5Ma
MSWD=0. 72, n=15 MSWD=0. 65, n=7
(e) (f)
0.019 ! ! : . . 0.019 L ! L L
0.10 0.12 0.14 0.16 0.18 0.20 0.1 0.13 0.15 0.17 0.19 0.21
nCPb)/n(**°U) n("’Pb)/n(**°U)

4 RURLLEAARAE 5 A FA 3 R INHA S A U-Pb I8 AA

Fig. 4 Zircon U-Pb concordia plot ofthe granodiorite and quartz monzodiorite from Fenghuangshan pluton
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from Fenghuangshan pluton in Tongling area (a, after Maniar and Piccoli, 1989;b, after Rickwood, 1989)
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Fig. 6 Chondrite-normalized REE patterns and trace element spider diagram (after Sun and McDonough, 1989)
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LA-ICP-MS Zircon U-Pb Ages and Geochemical Characteristics of
the Fenghuangshan Pluton in Tongling, Anhui

WANG Cisong ", WU Cailai” , ZHENG Kun” , WU Di” , SHAN Shifeng" , LI Xiang" , GU Quande"
1) The 321 Geology Party, Bureau of Geology and Mineral Exploration of Anhui Province, Tongling, Anhui, 244033 ;
2) Key Laboratory of Deep-Earth Dyamics of MNR, Institute of Geology ,Chinese Academy of Geological Sciences, Beijing, 100037 ;
3) Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing,100081

Objectives: Tongling area of Anhui province is a famous copper—gold polymetallic ore concentration area in
the middle and lower reaches of Yangtze River of eastern China. The intermediate—acid intrusions related to large-
scale mineralization are widely exposed in the area. Fenghuangshan pluton is the largest one with 10 km” exposed
area in all intermediate—acid plutons from Tongling. Some copper, gold and molybdenum deposits are distributed
around the body. Thus, it is of great significance to study petrology, zircon U-Pb chronology and geochemistry of
the pluton. This paper is aimed to discuss the petrogenesis and tectonic implications of the Fenghuangshan pluton.

Methods : Based on the field work, through the microscope observation, the whole rock chemical analysis and
zircon U-Pb LA- ICP-MS dating of the pluton, we determine the emplacement time and geochemical affinity of the
pluton.

Results; Petrologically, the Fenghuangshan pluton is mainly composed of granodiorite and quartz
monzodiorite. The zircon U-Pb LA-ICP-MS dating yielded ages of 140.6~144.7 Ma for the granodiorite, and 142.2
~143.3Ma for the quartz monzodiorite, indicating that the emplacement time of the pluton is from 144.7 Ma to
140.6 Ma. Mineralogically, both kinds of rocks in the pluton are mainly composed of plagioclase, quartz, alkaline
feldspar, amphibole and biotite with different contents, and the common accessory minerals are apatite, zircon. In
addition, the pluton contains a large amount of microgranular diorite enclaves, showing a magma mixing.
Geochemically, the rocks show significant features of I-type granite with aluminum saturation index ( A/CNK<I.
1) ,and Na,0>K,O. It is also enriched in light rare earth elements ( LREE) and large ion lithophile elements
(LILE) (such as Rb, Ba, Th, U, K), depleted in heavy rare earth element ( HREE) and part of high field
strength elements (HFSE) (such as Nb, Ta, P, Ti), and has LREE differentiation to be obvious but HREE, with
slightly negative Eu anomaly in REE patterns.

Conclusions; The Fenghuangshan pluton was emplaced at 140.6 ~ 144.7 Ma. Geochemical characteristics
indicate that its source rock may be the mixed source of crust and mantle. The pluton may have been formed by the
mixing of acidic magma from the partial melting of the ancient crust and alkali-rich basaltic magma from the
enriched mantle.

Keywords: zircon U-Pb geochronology; petrochemistry; petrogenesis; tectonic implication; Fenghuangshan
pluton; Tongling
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