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Geochemistry and zircon U-Pb dating of Tangtang granite in the western margin
of the Yangtze Platform

WANG Zi-zheng, ZHOU Bang-guo, GUO Yang, YANG Bin, LIAO Zhen-wen and WANG Sheng-wei
(Chengdu Center of China Geological Survey, Chengdu 610082, China)

Abstract: The Tangtang granite occurs in the western margin of the Yangtze platform and mainly consists of
plagioclase granite. In order to reveal the significance of its petrogenesis, the authors studied the SHRIMP U-Phb
dating of zircon and geochemistry of the granite. Geochemical and petrologic data show that the Tangtang gran-
ite is characterized by high silicon (SiO, =72.70% ~77.95% ), high alkali (ALK=5.68% ~7.32% ) and per-
aluminous nature (ASI=1.41~1.78), the average of K,O/Na,O ratios is 1.18, and the content of CaO and
MgO is very low. Thus, the granite is a typical high-K calc-alkaline S-type granite. It has low REE concentra-
tions and obvious difference between LREE and HREE (LREE/HREE=2.71~4.09), and its trace elements
are different from those of the crust. SHRIMP U-Pb dating of the magmatic zircon yielded the age of 1 063.2 +
6.9 Ma, which should be regarded as the formation age of the granite, and hence the granite was probably relat-
ed to the Grenville orogenic event. Based on these geochemical characteristics, this paper deals with the petroge-
nesis of Tangtang granite. It is suggested that the granite was formed by partial melting of argillaceous rocks in
the crust. The pattern of bimodel magmatic rocks and the Al,O; — SiO, diagram both indicate that the formation
of Tangtang granite was closely related to the rift environment. The result is consistent with the tectonic setting of

1.0 Ga in the western margin of the Yangtze platform and also corresponds to the Rodinia supercontinent convergence.

2012-04-01 2012-08-20
1212010813066
1981 - E-mail 15523327@qq. com



5

U-Pb 653

Key words: western margin of the Yangtze platform; granite; SHRIMP U-Pb dating; Rodinia supercontinent;

Tangtang
1028 Ma
2007
961 Ma 2003 TTG
1027 Ma 2007
1007 Ma Li et al.
2002 10
1.0 Ga
Ro-
dinia
1
35 km

2618 ~26°20°
102°40" ~102°43’ -
Pt lm

PruB 1 2.3 km?

20% ~40%
25% ~40%
2% ~5%
Ng'<1.54 Np' A 010 >12° An<7

25% —50%

U-Pb
5~10 kg
SHRIMP U-Pb
200 XRF
5% Agilent 7500a
15 kV 4
nA
TEM 417 Ma
SL13 572
Ma U=238 pg g U Th Pb
Squid  Isoplot Pb
204Ph IR
27ph 2°Ph 95%
3
3.1
1
SiO,
72.70% ~ 77.95% 74.8% ALO; =

9.60% ~10.92% MgO=0.07% ~0.28% ALO;

MgO  SiO, K,O
Na,O 0.32% —4.53%  1.85% —5.40%
2a ALK

KzO"'N&zO =5.72% ~7.32% KzO Na20
1.18 >1 0.94~1.70 CaO=



654 31

N

o
Pe-1i)

e
-

1
Fig. 1 Sketch geological map showing the distrib fg Tangtang
1— 2— 3— 1 5— 6— 7— Fl—
F2— - F3— - F4— F5— Fo— - F7— F8—
F9— - F10— - Fl1—

1—Dengying Formation 2—Limahe Formation 3—gabbro-diabase body 4—Tangtang granite S5—main fault and its serial number 6—sampling
location and serial number of sample 7—study area F1—Anning River fault 8—Ganluo-Xiaojiang fault F3—Yanghewu-Yinmin fault F4—
Yuexi River fault F5—Puxiong River fault F6—Ningnan-Huili fault F7—Zemu River fault F8—Lianfeng-Qiaojia fault F9—Yuanmou-
Liizhijiang fault F10—Tanglang-Yimen fault F11—Pudu River fault

| eem R

AL A I
= TER A |
. |
1
EEERIERT | aAm
EHNRZRERT A i
A . . L, A A 04
60

70 . 1
w(510,)/% A/CNK

2 K,0-SiO, a A NK-A CNK b Peccerillo  Taylor 1976
Fig. 2 K,O- SiO, discrimination diagram a and A NK—- A CNK diagram b for granite in Tangtang after Peccerillo
and Taylor 1976



5 U-Pb 655
1 wi % wg 107°
Table 1 Analyzed data of major elements wy; % and trace elements wy 10~ of Tangtang granite
CYZ202 CYZ204 CYZ205 CYZ206 CYZ207 CYZ208 CYZ209 CYZ210 CYZ211 CYZ212 CYZ213 CYZ214 CYZ215
SiO, 77.95 75.35 74.75 74.54 75.10 75.82 74.76 75.36 75.30 73.94 73.80 73.04 72.70
ALO; 10.25 10.67 10.92 10.59 9.60 9.87 10.27 10.38 10.61 10.85 10.82 10.25 10.07
Fe,04 4.00 4.87 4.82 4.13 5.94 5.27 5.14 2.54 5.77 5.74 5.46 7.64 8.48
FeO 0.14 0.47 0.78 1.99 1.30 0.84 0.96 3.05 0.08 0.62 1.20 0.33 0.01
CaO 0.05 0.05 0.06 0.12 0.05 0.07 0.05 0.09 0.08 0.44 0.08 0.05 0.04
MgO 0.10 0.15 0.26 0.14 0.16 0.18 0.14 0.28 0.18 0.13 0.15 0.14 0.07
KO 0.32 3.75 4.26 3.92 4.40 4.53 4.22 2.26 3.50 3.03 3.68 3.59 0.61
Na,O 5.40 2.59 2.44 3.40 1.85 2.38 2.76 3.67 3.01 3.58 3.18 2.85 5.24
TiO, 0.28 0.31 0.20 0.31 0.27 0.22 0.30 0.33 0.29 0.29 0.26 0.46 0.24
P,0s 0.02 0.03 0.03 0.03 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03
MnO 0.21 0.02 0.02 0.03 0.07 0.05 0.02 0.03 0.04 0.05 0.02 0.09 0.39
LOI 0.99 1.34 1.22 0.59 1.01 0.83 0.74 1.06 0.95 1.06 0.90 1.19 1.87
TOTAL  99.71 99.59 99.75 99.79 99.77  100.07  99.39 99.07 99.83 99.76 99.57 99.66 99.75
A CNK 1.10 1.27 1.25 1.05 1.22 1.10 1.12 1.20 1.19 1.09 1.16 1.18 1.08
o 0.94 1.24 1.41 1.70 1.22 1.45 1.53 1.09 1.31 1.41 1.53 1.38 1.15
Y 6.64 6.89 4.35 10.30 1.83 3.33 2.12 1.04 1.58 2.79 7.90 8.22 27.60
Sc 3.07 3.12 1.21 4.47 0.88 1.51 0.31 0.19 0.66 0.66 8.43 1.25 18.10
Ti 673.00 643.00 341.00 1076.00 162.00 158.00  69.80 76.60  113.00 96.90 1608.00 277.00 8433.00
\Y% 21.60 25.60 11.10 47.40 7.27 9.02 10.70 1.81 5.15 3.00 43.70 10.40  210.00
Cr 122.00  30.00 35.50 39.40 8.25 15.10 4.04 5.09 4.72 6.97 46.30 10.30  116.00
Mn 218.00 256.00 222.00 232.00 75.00 95.30  132.00 613.00 40.20  130.00 237.00 399.00 1641.00
Co 5.73 3.55 2.14 7.74 1.02 1.24 0.78 0.35 0.56 0.65 8.13 1.06 15.50
Ni 84.10 42.50 21.10 79.20 9.14 14.90 3.75 5.50 6.05 20.60 29.20 12.10 54.80
Cu 43.90 31.10 38.50  138.00 8.60 7.59 7.34 4.99 5.43 19.50 43.30 14.90 53.20
Rb 17.90 16.50 7.00 29.80 3.56 4.48 2.56 1.51 §.09 3.13 59.60 6.22 37.40
Sr 141.00 227.00 172.00 231.00 58.90  103.00 128.00 155.00 1702.00 337.00 261.00 97.90 25.00
Zr 24.90 59.00 10.80 31.40 6.91 5.06 3.02 2.28 5.16 3.88 40.00 11.30  199.00
Nb 2.84 2.58 2.05 3.96 0.77 0.65 0.27 0.28 0.98 0.42 5.93 1.28 21.70
Sn 3.67 3.09 3.92 3.71 1.03 0.83 0.95 0.71 0.60 1.14 1.94 1.11 2.66
Sh 0.76 0.72 0.50 0.91 0.19 0.13 0.15 0.11 0.14 0.30 0.24 0.21 0.29
Cs 1.18 0.59 0.95 2.31 0.18 0.14 0.09 0.05 0.31 0.12 5.92 0.30 1.45
Ba 64.20 60.70 38.00 103.00  13.60 13.90 12.20 12.40  133.00 14.10 194.00 28.90  242.00
Hf 1.04 2.05 0.39 1.10 0.33 0.21 0.12 0.09 0.16 0.30 1.76 0.51 7.48
Ta 0.38 0.34 0.39 0.31 0.11 0.09 0.05 0.05 0.10 0.07 0.57 0.22 1.54
Pb 56.50 38.50 22.40  442.00 7.13 5.90 6.30 2.65 5.29 16.60 19.80 11.70 8.99
Th 3.47 3.47 1.55 3.80 0.99 0.94 0.68 0.31 0.85 0.72 7.04 2.97 9.89
18] 2.18 4.28 1.61 3.36 0.74 0.63 1.56 0.19 0.80 0.87 1.81 1.15 3.61
La 10 8.77 5.68 12.6 2.36 4.71 2.71 1.71 1.47 4.76 10.6 8.42 36.1
Ce 20.3 17.2 10.9 30.2 4.74 6.82 5.25 3.11 2.93 9.4 20.6 17.7 71.1
Pr 2.28 2.12 1.29 2.73 0.52 0.83 0.52 0.37 0.35 1.12 2.6 2.05 8.77
Nd 9.21 8.29 4.93 11.9 1.97 3.2 2.11 1.36 1.3 4.29 10.2 8.17 34.8
Sm 1.66 1.57 0.92 2.17 0.34 0.51 0.37 0.25 0.24 0.78 1.96 1.63 6.38
Eu 0.21 0.19 0.12 0.28 0.046 0.064 0.042 0.032 0.1 0.085 0.32 0.19 0.96
Gd 1.57 1.34 0.84 2.01 0.37 0.58 0.33 0.23 0.22 0.7 1.74 1.48 5.53
Tb 0.26 0.24 0.14 0.37 0.06 0.093 0.059 0.038 0.038 0.12 0.31 0.29 1.05
Dy 1.44 1.33 0.83 2.01 0.31 0.52 0.31 0.18 0.21 0.58 1.78 1.65 5.87
Ho 0.29 0.27 0.16 0.4 0.064 0.11 0.067 0.037 0.041 0.12 0.37 0.34 1.21
Er 0.74 0.63 0.38 1.19 0.15 0.24 0.16 0.085 0.1 0.28 0.92 0.8 2.89
Tm 0.15 0.15 0.079 0.22 0.033 0.048 0.03 0.017 0.021 0.053 0.21 0.17 0.61
Yb 0.82 0.83 0.47 1.17 0.19 0.27 0.17 0.089 0.12 0.3 1.28 0.97 3.54
Lu 0.13 0.13 0.071 0.19 0.028 0.037 0.028 0.013 0.02 0.044 0.21 0.15 0.57
Y 6.64 6.89 4.35 10.3 1.83 3.33 2.12 1.04 1.58 2.79 7.9 8.22 27.6
YREE  55.67 49.92 31.15 77.82 13.02 21.36 14.28 8.56 8.74 25.42 61.01 52.19  206.99
LREE 43.64 38.1 23.84 59.95 9.98 16.14 11 6.83 6.4 20.43 46.29 38.12  158.13
HREE 12.03 11.81 7.32 17.88 3.04 5.23 3.28 1.73 2.34 4.99 14.72 14.07 48.86
LREE HREE 3.63 3.23 3.26 3.35 3.28 3.09 3.35 3.95 2.73 4.09 3.15 2.71 3.24
LaYb, 8.3 7.15 8.25 7.3 8.25 11.77 10.6 13 8.32 10.86 5.59 5.88 6.93
Nb Ta 7.47 7.59 5.26 12.77 7.00 7.22 5.40 5.60 9.80 6.00 10.40 5.82 14.09
Zr Hf 23.94 28.78 27.69 28.55 20.94 24.10 25.17 25.33 32.25 12.93 22.73 22.16 26.60
Th U 1.59 0.81 0.96 1.13 1.34 1.49 0.44 1.63 1.06 0.83 3.89 2.58 2.74
La Lu, 8.24 7.22 8.57 7.10 9.03 13.63 10.37 14.09 7.87 11.59 5.41 6.01 6.78
Ce Yb, 6.40 5.36 6.00 6.68 6.45 6.53 7.99 9.04 6.32 8.10 4.16 4.72 5.20
La Sm , 3.79 3.51 3.88 3.65 4.37 5.81 4.61 4.30 3.85 3.84 3.40 3.25 3.56
Gd Lu , 1.55 1.32 1.52 1.36 1.69 2.01 1.51 2.27 1.41 2.04 1.06 1.26 1.24
OEu 0.39 0.39 0.41 0.40 0.39 0.36 0.36 0.40 1.31 0.35 0.52 0.37 0.48
LOI A CNK=ALO; CaO+ Na,0O+K,O mol TFeO™ =0.899 8 X TFe;,O5 o
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Fig. 5  Dating results and CL images of zircons from Tangtang granite
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