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1 ( X ) 1995 )
Fig. 1 Sedimentary facies and palaeogeography of the late Cretaceous in
Chuxiong basin ( modified from Lithofacies and Palaeogeography Atlas of Yunnan Province 1995)
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1
Table 1  Stratigraphy and lithology of Matoushan Formation in the Mouding

Table 2 Instruction for Matoushan Formation samples in the Mouding

MDC-52 7ZK15101( 267m) Kyme, MDC-83 7ZK4001( 192m) K, mxs
MDC-51 ZK15101( 307. 4m) Kyme;  MDC=21 ZK15101( 582m) K, mx,
MDC-42 ZK15101( 467m) K,me,  MDCH6 ZK15101( 600. 5m) K, mx,
MDC-39 ZK15101( 495m) K, me, MDCH 1 ZK15101( 617.7m) K, mx,
MDC-37 ZK15101( 507. 5m) K,yme, MDC-93 7ZK4001( 269. 3m) K, max,
MDC-66 7K4001( 89m) K,me;,  MDC-92 ZK4001( 265.95m) K, mx,
MDC=26 ZK15101( 571.2m) K, movy MDCH ZK15101( 665m) K, max,
MDC-25 ZK15101( 572. 5m) Kymx;  MDC-96 ZK4001( 282m) K,ma,
MDCH1 7ZK4001( 116. 8m) K, max, MDC97 7ZK4001( 285.7m) K, mx,
MDCT3 ZK4001( 130m) Kymv;  MDCAH00 ZK4001( 295. 1m) K, mx,
3 (%)
Table 3 Content and characteristic parameters of major elements from Matoushan Formation in the Mouding
8i0, TiO, ALO; Fe,0; FeO MnO MgO CaO N3O K,0  BaO % TFe Fe*3/Fe*>
MDC-52 44.41 0.63 11.35 1.60 2.61 0.11 5.74 10.41 1.33 2.37 0.04 18.20 98.80 4.21 0.61
MDC-51 65.52 0.51 10.14 2.32 1.38 0.05 2.05 4.41 1.12  2.53 0.06 8.92 99.02 3.70 1.68
MDC-42 54.72  0.64 12.23 0.97 2.92 0.10 2.90 7.29 1.56 3.00 0.05 12.56 98.94 3.89 0.33
MDC-39 66.44 0.39 6.52 0.29 1.14 0.09 1.23 10.11 1.49 0.80 0.02 10.88 99.40 1.43 0.25
MDC-37 57.56  0.55 9.60 1.85 1.81 0.11 2.22 10.01 0.68 2.40 0.08 12.20 99.05 3.66 1.02
MDC-66 47.96 0.62 10.06 3.21 .12 0.13 2.78 13.79 0.69 2.65 0.05 16.01 99.07 4.33 2.87
MDC=26 57.77 0.46 6.57 0.62 1.84 0.14 5.63 9.38 1.17 1.47 0.03 14.50 99.58 2.46 0.34
MDC-25 44.41 0.66 13.39 4.59 2.82 0.09 4.95 8.99 0.41 4.10 0.04 15.00 99.45 7.41 1.63
MDC1 69.02 0.52 5.41 0.91 0.60 0.07 1.08 9.44 1.21 1.29  0.04 9.48 99.06 1.51 1.51
MDC-73 71.77 0.42  5.71 1.27 0.69 0.06 0.92 8.14 0.70 1.73 0.03 8.06 99.51 1.96 1.84
MDC-83 62.82 0.60 8.67 2.36 1.51 0.09 3.56 6.18 0.31 2.47 0.03 10.50 99.10 3.87 1.57
MDC-21 71.97 0.39 4.88 1.04 0.76  0.07 0.82 8.59 0.69 1.54 0.03 8.52 99.30 1.80 1.37
MDCH6 74.20 0.38 5.20 2.01 0.8 0.07 .13 6.29 0.40 1.82 0.05 7.30 99.73 2.89 2.28
MDCH1 70.07 0.39 5.25 0.92 1.35 0.09 2.47 6.82 0.80 1.71 0.03 9.22 99.11 2.27 0.68
MDC-93 68.56 0.68 5.99 0.50 1.00 0.09 1.73  9.03 1.18 1.10 0.04 9.56 99.46 1.50 0.50
MDC-92 67.35 0.41 5.54 1.06 1.26 0.10 1.64 10.54 0.32 1.29 0.04 10.01 99.55 2.32 0.84
MDCH 76.52 0.33 4.74 1.13 0.67 0.07 0.72 6.58 0.13 1.61 0.05 7.02 99.57 1.80 1.69
MDC-96 69.25 0.51 5.57 0.78 1.31 0.08 2.43 834 0.32 1.57 0.04 9.65 99.85 2.09 0.60
MDC-97 71.00 0.45 6.34 0.75 0.98 0.06 1.50 7.70 0.68 1.66 0.03 8.32 99.47 1.73 0.76
MDCH00 74.20 0.45 6.00 0.75 1.02 0.07 0.8 6.96 1.00 1.56 0.03 7.00 99.93 1.77 0.73

2008 .
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Fig.2 Diagram of tectonic setting discrimination on major elements for the Matoushan Formation sandstones in the Mouding
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Table 4 The trace element data of the Matoushan Formation rocks in the Mouding
Co Cr P Ti A% Li Be Sc Ga Rb Y Nb In Cs Ta Th
MDC-52 19 42 626 3753 90 43 1.72 12.06 15.66 83.1 21.4 11.01 0.07 5.7 0.83 11.32
MDC-51 14 90 465 3081 77 49 1.73 9.71 15.68 82.0 14.5 8.9 0.05 5.0 0.67 8.7
MDC-42 29 114 568 3853 85 65 1.90 12.42 18.02 100.0 21.5 12.38 0.06 6.1 0.96 13.12
MDC-39 11 60 395 2321 35 47 0.58 5.68 7.68 26.1 13.2 .1 0.03 1.1 0.53 5.2
MDC-37 18 79 495 3292 69 50 1.44 9.30 13.07 74.3 18.6 9.9 0.04 4.0 0.78 9.2
MDC-66 26 97 574 3722 68 45 1.73  11.54 14.44 91.8 23.4 10.66 0.05 6.9 0.75 10.0
MDC-26 11 39 416 2773 60 27 0.80 6.60 8.68 46.6 18.1 9.2 0.04 2.7 0.69 7.7
MDC-25 27 68 695 3947 95 93 2.48 13.53 19.31 136.5 24.5 12.08 0.08 11.05 0.95 13.51
MDCT1 8 42 365 3097 44 14 0.76  5.22  7.26 38.1 16.0 12.51 0.03 1.7 0.97 5.8
MDC3 10 35 255 2541 35 16 0.90 5.18 7.63 50.5 13.6 .6 0.03 2.4 0.54 6.0
MDC-83 19 99 507 3578 63 23 1.48 9.82 11.99 80.8 20.5 10.11 0.05 5.3 0.74 11.18
MDC-=21 14 22 188 2357 41 22 0.66 4.21 6.46 48.0 10.9 .3 0.04 1.8 0.50 5.4
MDCH46 13 61 249 2298 33 26 0.81 4.39  6.51 45.5 11.3 6.6 0.03 2.0 0.50 5.2
MDCH1 16 30 334 2326 34 15 0.73 4.11 6.46 43.3 11.9 6.7 0.03 2.0 0.51 5.9
MDC-93 13 47 285 4100 55 11 0.61 6.08 7.49 39 16.3 11.73 0.03 1.4 0. 81 7.5
MDC-92 20 41 279 2471 44 15 0.87 6.10 6.96 59 17.5 7.0 0.04 1.8 0.81 5.5
MDCH 13 20 219 1997 3 29 0.54 4.61 6.18 35.9 11.5 5.9 0.04 1.6 0.49 4.7
MDC-96 11 51 247 3028 42 13 0.84 5.17 6.86 49 13.4 8.2 0.02 2.0 0.55 5.5
MDC97 11 20 266 2707 47 17 0.90 5.30 7.43 50 13.3 7.5 0.04 2.0 0.52 6.5
MDCH00 5 35 311 2674 44 14 0.76 4.70 6.74 47 12.4 7.6 0.03 1.8 0.54 5.5
10 355 - 30000 60 20 3.0 11.0 17.0 112 22 25 0.05 3.7 2.2 10.7
U Cu Ag Cd Zn Tl Pb Bi Mo w Ge Zr Hf Sr Sn Ni
MDC-52 4.98 74 1.02 0.07 222 0.8 34 0.44 10.71 1.3 1.55 139 4.48 237 1.00 45
MDC-51 2.52 23 0.42  0.05 64 0.4 18 0.38 0.7 0.8 1.62 98 3.17 175 0.97 36
MDC42 3.83 5 0.80 0.04 112 0.7 21 0.46 1.2 1.5 1.89 126 4.12 268 1.06 57
MDC-39 1.25 30 0.59 0.16 49 0.6 16 0.25 2.4 0.5 1.42 83 2.73 189 0.96 25
MDC37  3.53 60 2.48 0.12 438 1.3 190 0.48 7.7 1.2 1.56 113 3.78 343 1.03 40
MDC-66 4.31 42 0.59 0.06 139 0.5 39 0.33 0.6 1.0 1.43 142 4.42 182 1.04 990
MDC-=26 1.89 24 0.58 0.03 81 0.4 20 0.34 0.8 0.8 1.45 169 5.20 233 1.03 20
MDC-=25 2.93 34 1.27  0.04 155 0.8 26 0.56 0.7 1.5 1.81 126 4.18 269 1.08 38
MDCT1 1.13 31 0.60 0.04 53 0.2 34 0.27 0.5 1.1 1.35 122 3.63 185 0.97 531
MDC4T3 1.11 5 0.64 0.09 56 0.3 15 0.24 0.5 3.0 1.51 131 4.02 159 0.99 486
MDC-83 1.82 5 0.65 0.04 62 0.4 16 0.33 0.8 1.5 1.59 207 6.46 152 1.01 730
MDC-21 1.12 51 0.74 0.05 57 1.9 803 0.19 3.8 0.5 1.89 125 3.77 170 0.99 21
MDC4d6  0.89 160 0.57 0.04 90 0.3 23 0.22 0.6 0.5 1.07 134 4.19 242 0.92 26
MDCH1 0.99 49 0.32  0.05 79 0.3 21 0.27 0.6 0.4 0.88 61 3.24 142 0.92 27
MDC93 1.52 12 0.79 0.04 32 0.3 10 0.23 0.7 3.4 1.52 276 7.78 166 0.94 690
MDC92 1.14 13 0.50 0.07 42 0.4 24 0.89 1.3 61.20 1.43 119 3.50 194 0.98 35
MDCH 0.78 41 0.64 0.08 147 0.3 213 0.86 0.6 0.7 1.41 149 5.02 163 0.98 18
MDC-96 1.11 29 0.52  0.04 42 0.3 12 0.21 0.6 1.0 1.49 158 4.69 189 0.95 647
MDC97  2.24 1 0.51 0.07 45 0.3 13 0.16 8.9 0.8 1.39 114 3.40 146 0.95 473
MDCH00 1.04 22 0.63 0.05 48 0.3 23 0.21 0.4 5.8 0.99 134 3.88 149 0.95 532
2.8 25 0.055 0.1 71 0.80 20 0.13 1.5 2.0 1.6 190 5.8 350 5.5 20
ICP—MS 2008.
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Table 5 The REE date of the Matoushan Formation rocks in the Mouding
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
MDC-52 30.55 56.96 6.42 26.14 4.89 1.01 4.64 0.65 3.77 0.80 2.20 0.38 2.18 0.32 21.4
MDC-51 26.08 46.34 5.10 19.71 3.47 0.94 3.42 0.45 2.62 0.53 1.58 0.27 1.65 0.23 14.5
MDC-42 32.79  60.59 6.61 26.39 4.91 1.05 4.58 0.62 3.67 0.78 2.36 0.37 2.39 0.33 21.5
MDC-39 19.61 35.89 4.42 17.44 3.32 0.75 3.13 0.41 2.33 0.48 1.39 0.23 1.30 0.20 13.2
MDC-37 25.55 49.41 5.57 23.30 4.43 1.03 4.12 0.62 3.42 0.68 1.98 0.32 1.95 0.29 18.6
MDC-66 29.63 58.27 6.69 27.45 5.27 1.20 5.15 0.72 3.96 0.83 2.36 0.36 2.19 0.33 23.4
MDC=26 25.45 47.84 5.58 22.17 4.20 0.85 3.71 0.50 3.01 0.61 1.8 0.26 1.78 0.25 18.1
MDC-25 36.05 68.92 7.57 30.51 5.58 1.16 5.25 0.63 4.17 0.8 2.61 0.38 2.62 0.36 24.5
MDC-1 23.19 42.48 4.89 19.29 3.53 0.81 3.41 0.48 2.73 0.56 1.59 0.26 1.54 0.22 16.0
MDC-73 21.85 38.60 4.53 17.86 3.37 0.72 3.05 0.42 2.28 0.48 1.38 0.23 1.39 0.21 13.6
MDC-83 32.95 62.00 7.04 27.59 5.08 1.04 4.66 0.67 3.94 0.73 2.11 0.34 2.04 0.32 20.5
MDC-=21 20.67 37.10 4.34 17.15 2.89 0.63 2.62 0.33 1.90 0.38 1.15 0.18 1.20 0.18 10.9
MDCH6 16.37 29.71 3.49 14.42 2.69 0.70 2.59 0.35 2.04 0.40 1.20 0.17 1.22 0.17 11.3
MDCH1 22.57 41.49 4.81 18.99 3.32 0.75 3.10 0.39 2.30 0.42 1.31 0.18 1.21 0.18 11.9
MDC-93 27 50 5.8 23 4.10 0.88 3.55 0.50 3.06 0.56 1.63 0.28 1.71 0.27 16.3
MDC-92 23 39 5.0 21 4.05 0.91 3.71 0.48 3.02 0.56 1.68 0.25 1.58 0.23 17.5
MDCH 16.55 31.36 3.74 15.02 2.94 0.72 2.70 0.36 2.09 0.43 1.25 0.19 1.19 0.19 11.5
MDC-96 20 36 4.3 17 3.14 0.72 2.8 0.39 2.37 0.47 1.32 0.21 1.31  0.20 13.4
MDC-97 24 45 5.0 20 3.58 0.75 3.16 0.47 2.60 0.46 1.38 0.22 1.32 0.20 13.3
MDCH00 21 38 4.5 17 3.10 0.72  2.90 0.38 2.27 0.43 1.24 0.20 1.24  0.19 12. 4
ICP - MS 2008 .
6
Table 6 REE element characteristic parameters of the Matoushan Formation in the Mouding
SREE LREE HREE LREE/HREE Lay/Yby §Eu dCe SREE LREE HREE LREE/HREE Lay/Yby §Eu dCe
MDC-52 140.90 125.96 14.95 8.43 9.45 0.64 0.92  MDC-83 150.51 135.69 14.82 9.16 10.89  0.64 0.92
MDC-S1  112.39 101.64 10.74 9.46 10.68 0.82 0.89 MDC21 90.72 82.78 7.93 10.43 11.62  0.69 0.88
MDC42 147.44 132.33 15.11 8.76 9.26 0.66 0.92 MDC4d6 75.52 67.39 8.14 8.28 9.09 0.80 0.89
MDC39 90.83 81.43  9.45 8.61 10.18  0.70 0.88 MDC41 101.00 91.92  9.08 10.12 12.61  0.70 0.90
MDC37 122.67 109.29 13.38 8.17 8.85 0.72 0.94 MDC93  123.09 [11.52 11.57 9.64 10.81  0.69 0.90
MDC-66 144.41 128.49 15.91 8.07 9.13 0.70  0.94 MDC92 104.18 92.66 11.52 8.04 9.88 0.70  0.81
MDC26 118.04 106.08 11.96 8.87 9.69 0.64 0.91 MDCH 78.72  70.32  8.40 8.38 9.38 0.77 0.91
MDC-25 166.68 149.79 16.89 8.87 9.30 0.64 0.94  MDC9H6 90.59 81.44 9.15 8.90 10.42  0.71 0.88
MDC1  104.99 94.19 10.80 8.72 10.15  0.71 0.90 MDC97 107.36 97.55 9.8l 9.95 12.24  0.66 0.92
MDC73  96.35 86.93  9.42 9.23 10.65  0.67 0.87 MDCH00 93.93 85.07 8.85 9.61 11.68  0.72 0.87
“« » « ”»
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Fig.6  Chondrite-normalized REE distribution patterns
for the Matoushan formation argillaceous rocks and

sandstones in the Mouding

( References)

Rollinson H R. Using Geochemical Date: Evaluation Presentation

Interpretation M London: Longman Scientific Technical Press

1993: 1352

] 2003 12(4) :547552 Li Zhim-
ing Liu Jiajun Hu Ruizhong et al. Tectonic setting and provenance
of source rock for sedimentary rocks in Lanping Mesozoic-Cenozoic Ba—
sin: evidences from geochemistry of sandstones J . Acta Sedimentolog—
ica Sinica 2003 12(4) :547-552

J.
1999 17(3): 409413 Chen Gang. Terrigenous clastic com—
position and its tectonic feature in the Mesozoic of the Ordos basin J .

Acta Sedimentologica Sinica 1999 17(3) : 409413

J . -
Liu Zhiwei

2000 7(3):297304 Shao Lei
Zhu Weilin. Application of sedimentary geochemistry of
terrigenous clastic rock to basin analysis J . Earth Science Frontiers:
China University of Geosciences 2000 7(3): 297304

] 2008 12(4): 93400 He
Zhonghua Wang Yufen Hou Wei. Geochemistry and provenance a—

nalysis of the Middle Jurassic sandstones in the Mohe Basin Hei-

7

8

9

10

11

14

17

18

longjiang J . Sedimentary Geology and Tethyan Geology 2008 12

(4) 193400

J.
2008 6(2): 100406 Zhang Lei Liu Zhaojun He Zhonghua et al.
Geochemistry of major elements from the Cretaceous Taoqihe Forma—
tion-Taipinglinchang Formation sandstones in the Sunwu-Jiayin basin
J . Sedimentary Geology and Tethyan Geology 2008 6(2): 100-
106
Bhatia M R. Plate tectonics and geochemical composition of sandstones
J . Journal of Geology 1983 91: 611-627
Bhatia M R. Crook K A W. Trace element characteristics of greywack—
es and tectonic setting discrimination of sedimentary basin J . Contri-
butions to Mineralogy and Petrology 1986 92: 181493
Roser B P Korsch R J. Determination of tectonic setting of sandstone—
mudstone suites using SiO, content and K, 0/Na, O ratio J . Journal
of Geology 1986 94:635-650
Roser B P Korsch R J. Provenance signatures of sandstone-mudstone
suites determined using discriminant function analysis of major element
data J . Chemical Geology 1988 67: 119439
R .
1997: 843 Wang Weixian et al. Metallogen—
ic prognosis and target seeking of sandstone Cu deposit in Chuxiong

basin R .

Bureau of Southwest Non-ferrous metals Resource Geolo—

gy 1997:843
M .
1990 Bureau of Geology and Mineral Resources Geology of Yun—
nan Province. Regional Geology of Yunnan Province China M .
Beijing: Geological Publishing House 1990
M .
2008: 12 Guo Yuansheng Luo Rongsheng et al. Sand-

ston-Type Copper Geology of Central Yunnan M . Kunming: Yunnan
Science and Technology Press 2008: 12

T 1999 13(3):

Tongxing Huang Zhiying Yin Fuguang. Basin-range transition and

145 Zhu

depositional records: an example from the Chuxiong foreland basin in

13(3): 145
J.

1999 19(5): 141 Xu Xiaosong Yin Fuguang Wan

Yunnan J . Lithofacies and Paleogeography 1999

Fang et al. The nature of the Chuxiong Basin and evolution of sedi—

mentary sequences J . Lithofacies and Paleogeography 1999 19
(5): 141

Taylor S R Mclennan S M. The Continental Crust: Its Composition
Geoscience

and Evolution M Blackwell Scientific Publications

Texts 1985

GuX X LiuJM Zheng M H et al. Provenance and tectonic setting
of the proterozoic Turbidities in Hunan south China: geochemical ev—
idence J . Journal of Sedimentary Research 2002 72( 3) :393-407

Mclennan S M. Rare earth elements in sedimentary rocks: influence

of provenance and sedimentary processes J . Reviews in Mineralogy



2 : 311

1989 21: 169200 M . Changsha: Central South Industry University Press 1996

19 . M . : 22 . N
1987: 1534 Wang Zhonggang Yu Xueyuan Zhao —

Zhenhua et al. Geochemistry of Rare Earth Elements M . Beijing: I 2002 23(2): 129434 Zhang Zhibin

Science Press 1987: 1534 Cao Debin. The relationship of the formation and evolution of Mesozo—
20 Murry R W. Rare earth elements as indicators of different marine dep— ic Chuxiong basin to Ailaoshan Orogenic belt in central Yunnan exam—

ositional environments in chert and shale J . Geology 1990 plified by regional geological integrated section from Xishelu of Chux—
21 . — M . iong to Bichengzhen of Lufeng J . Acta Geoscientica Sinica 2002

1996 Chen Guoda. Diwa Theory: Acti— 23(2): 129434

vation Theory of System Structure and Mineralization Introduction

Geochemistry and Provenance of Source Rock for Matoushan
Formation Rocks ( Late Cretaceous) in the Mouding Area Central Yunnan

SHI Chun-hong' > HAN Run-Sheng' > WU Peng' > FANG Ming'
LAI Hua' > SHENTU Liang-yi' >

(1. Faculty of Land and Resource Engineering Kunming University of Science and Technology Kunming 650093;

2. Southwest Institute of Geological Survey Geological Survey Centre for Non-ferrous Metals Resources Kunming 650093)

Abstract The Matoushan Formation one of the most important ore-bearing stratum is located in the Red-bed basin
of central Yunnan Province China. Its lithology is mainly clastic rocks including mudstone sandstone as well as
conglomerate. The geochemical compositions of sandstones and argillaceous rocks could discriminate the tectonic set—
ting and provenance of source rock area. Based on the geochemical signatures of major elements trace elements and
rare earth elements of the non-mineral rocks which picked from Matoushan Formation of Mouding reveal that the
sandstones and argillaceous rocks of Matoushan Formation which are characterized by: (Dhigh contents of Si0,; 2
Enrichment some chalcophile elements such as Ag Pb Bi and Ni loss of some lithophile elements for example Be
Ga Rb Y Nb Ta Hf Sr and Sn; QLREE enrichment HREE depletion and slightly negative Eu anomaly. The dif-
ferentiate diagrams refer that the provenance of Matoushan Formation belong to passive continental margin and active
continental margin tectonic setting. The primary materials of sedimentary rocks should come from the upper continental
crust and are mainly composed by felsic rocks. Combined with the data of sedimentary facies and palaeogeography
we know that the principal source rock area of Matoushan Formation are Kangdian ancient land and Ailaoshan orogenic
belt.
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