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Fig. 1 Geological sketch of Qingshan-Baxiandun area,

Laoshan Mountain, Qingdao
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Table 1 Major element composition of the metamorphic clastic rocks from Qingshan-Yakou area, Qingdao
AL G YK-1 QS-1 QS-2 QS-3 QS-4 QS-5 YK-2 YK-3 PR3 Pz Mz-Kz
HAR/RWK AETME A A ik
Na; O 5 1.91 1 0.51 1.09 1,54 5.18 14,99 2.39 2.48 1.31
MgO 3.05 2.05 1. 56 1. 15 2.26 2.46 1.33 2.78 1. 48 2.16 2.31
Al, O; 15.56 13.73 12.97 12.47 13.29 13.65 14.72 13.87 10. 47 10. 62 10. 43
SiO, 60. 14 67.73 61.95 71.75 57.18 67.13 69.63 64.9 75.7 58.48 60. 9
P,0s 0.19 0.22 0.15 0.19 0.17 0.18 0. 09 0.19 0.18 0.14 0.13
K, O 1. 96 4,39 7.29 5.23 5.84 3.01 3.56 2.68 2.47 1.73 1.77
CaO 6.08 5.72 5.62 3.4 6.59 3.78 2.56 4.92 1.72 9.73 8.57
TiO, 0. 65 0.57 0.35 0. 44 0.38 0.56 0.31 0.57 0.55 0. 54 0.53
Fe; O 5.878 4.585 4.507 4,064 5.259 5. 065 3. 344 4. 38 3 4.12 4.29
T FE Y PR3, Pz, MoKz 19 8008 48 SCikC10] . s 09 80w/ %0,
2 BL WOBRBEMERBLITRLERS
Table 2 Trace element and the REE compositions of the clastic rocks
g Li Be Sc v Cr Co Ni Cu Zn La Ce Pr Nd Sm Eu Gd
QS-1 25.3 1.93 9.61 70.7 41.1 8.08 15.4 21.3 28.1 34.9 64. 4 7.78 29.3 5.27 1.21 4.59
QS-2 10.4  1.39 6. 85 46.5 38.5 4.46 9.23 18 69 51.6 87.4 9.92 34.5 5.05 0. 96 4.53
QS-3 11.1  1.43 8.01 42.5 39. 2 7.21 16. 8 23.2 75.2 37.9 71.5 8.55 31.5 5.5 1. 15 4.7
QS-1 26.1 1.94 9.3 69.4 34.5 9.97 16.4 27.2 123.9 39.3 68. 8 8. 14 29.2 4.62 1.07 4.16
YK-1 49.5 2.79 12.5 78.9 49. 3 11.8 27.4 9. 84 85. 8 44,7 84. 4 9.51 34.6 6.1 1.2 5. 26
YK-2 7.67 2.43 6.01 27.7 22.3 4. 85 7.88 6.52 41.7 75 142.9 15.3 53 9.03 1. 38 7.64
YK-3 8.32 3.27 12.9 72.4 46. 3 7.05 17.6 16.5 60. 3 43 81.8 9.98 37.4 6.82 1.35 6. 05
HEfMams  Th Dy Y Ho Er Tm Yb Lu SREE LREE HREE L/H Laxn/Ybxo(Ew §(Ce)
QS-1 0.68 3.67 20. 4 0.73 2.03 0.31 1.98 0.3 157.15 0.00 0.00 10.00 11.88 0.74 0. 90
QS-2 0.58 2.89 16. 3 0.55 1.59 0.23 1.47 0.23 201.50 146.82 192.26 15.69 23.67 0.60 0. 87
QS-3 0.67 3.46 19.1 0.68 1.87 0.28 1. 86 0.28 169.90 106.93 276.43 11.31 13.74 0.68 0.92
QS-4 0.57 2.99 16. 8 0.6 1.72 0. 26 1.74 0.28 163.45 115.15 254.50 12.27 15.23 0.73 0. 88
YK-1 0.77 4.2 22.8 0.82 2.38 0. 37 2.42 0.37 197.10 141.51 302.23 10.88 12.45 0.63 0. 94
YK-2 1.07 5.53 27.6 1. 04 2.82 0.42 2.7 0.39 318.22 182.69 276.15 13.73 18.73 0.50 0.96
YK-3 0.94 5.25 29.8 1.07 3.06 0.49 3.19 0.49 200.89 71.17 344.83 8.78 9.09 0.63 0.92
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Fig. 3 Chondrite normalized REE patterns
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Table 3 The ¢, s, m values of different tectonic backgrounds
28 PNEEET KB & 9K T BBl 2% FaE bli% R XA
t=K,0/TiO, 1.51 2.95 6.3 3.5 10. 05
s=7lg K;O/Na; O+ Si0O, /Al; O3 <2 2~6 2~6 =6 6. 45
m=(Sc+Co)/(Th+La+Zr/10) 1. 87 0.46 0. 26 0.14
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Petrogeochemistrical characteristics and provenance

of matasedimentary rocks in Qingshan bay-Yakou area, Qingdao
HAN Zongzhu' ,CHEN Xiaolin' , XU Hong® ,
ZHOU Yaoqi’ ,LI Min' ,ZHANG He' ,XU Cuiling'
(1. Marine geology Ocean University of China ,Qingdao,266100,Shandong,China;
2. Key Laboratory of Marine Resources & Environmental Geology s Ministry of Land & Resources
Qingdao Institute of Marine Geology » Ministry of Land and Resources, Qingdao, 266071, ShandongChina
3. China University of Petroleum s Qingdao 266580, Shandong China)

Abstract: There is a shallow metamorphosed sedimentary sequences of terrigenous siliciclastic rocks in
Qingshan bay-Yakou area, Qingdao. LA-ICP-MS U-PbLLA-ICP-MS U-Pb dating age of zircon of the over-
lying magma is (118.9+3. 3) Ma. The clastic rocks are in low maturity similar to Meso-Cenozoic sand-
stones from orogenic belt. Curve of the chondrite-nomalized REE patterns of the clastic rocks are charac-
terized by decline to right and enrichment of LREE similar to those of the active continental margin indica-
ting that they share the same tectonic setting. Weak negative Ce anomaly of the patterns implies the ter-
rigenous contribution, as well as marine origin. (La/Ce)N(PAAS)show the major contribution of terrige-
nous clastic materials to these clastic rocks. The geotectonic discrimination diagrams of major and trace el-
ements characterize the active continental margin and island arc environment and simple sedimentary evo-
lution of the clastic rocks in the study area. Combined with characteristics of the REE patterns the clastic
rocks may be deposited at the active continental margin. The analysis of major elements and trace element
reveals that the provenance of the clastic rocks is rich in felsic materials and mafic materials incorporated
with the rock-forming process.

Key Words: clastic rocks; active margins; provenance; felsic rock; Shandong province



