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Abstract Meso-Neoproterozoic terrigenous clastic and carbonate rocks cover the metamorphic crystalline basement with angular
unconformity in the southern margin of the North China Craton ( NCC)  which can be divided into Songshan-Jishan Mianchi-Queshan
and Xiong’ ershan stratigraphic provinces. The Songshan-Jishan stratigraphic province in the northeast of the Xiong’ er basin is
composed of siliceous clastic rocks. The Mianchi-Queshan province in the northern margin of the Xiong’ er basin consists of the
transitional facies of siliceous clastic-carbonate rocks. The Xiong’ ershan province in the southern margin of the basin is mainly
composed of carbonate rocks. Based on their stratigraphic and petrologic characteristics these sedimentary sequences formed in typical
fluvial-marine environment with water depth shallowing from south to north. They can be divided into low sea depth transgression and
high sea depth depositional system accordingly. The petrologic and geochemical signatures show that these sedimentary rocks sourced
from post-Archean felsic components with minor basic rocks and formed in a passive continental margin during Mesoproterozoic.
However the Neoproterozoic sequences formed in sedimentary basin related to a continental arc. It implies that more crustal activities
and distinct changes in tectonic settings from passive to active continental margin from Mesoproterozoic to Neoproterozoic a possible
effect of the early tectonic events of the Qinling Orogenic Belt. Laser ablation ICP-MS U-Pb dating of detrital zircons from these
sedimentary sequences yields ages ranging from ca. 1.50Ga to 2. 70Ga with most Paleoproterozoic ages ( 1.70 ~2.40Ga) and minor
Archean ages indicating the detritus mainly sourced from Paleoproterozoic geologic bodies. The youngest ages at the bottom of the
sequences of ~ 1600Ma can constrain the maximum age of deposition. The pronounced age peak at ~ 1.93Ga corresponds to the
significant Early Precambrian metamorphic event of the NCC. All detrital zircons have obvious negative to moderately positive gy ( )
values from —20 to +6 indicating the contribution of juvenile materials with positive g;(t) values and reworking of Archean crustal
materials with negative &,,( ) values. The Hf model ages ( t,,") range from 3. 8Ga to 2. 3Ga and cluster between 3. 0Ga and 2. 6Ga

with a peak at ~2.75Ga implying the major crustal growth occurred at Late Archean.
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Fig. 1 Simplified geological map of Meso-Neoproterozoic sedimentary sequences in the southern margin of the North China Craton
(NCC)

(‘a) -major Precambrian geological distributions of the NCC ( modified after Peng et al. 2007) ; ( b) Meso-Neoproterozoic stratigraphic provinces of
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| _ ( 1988; 1989)
Table 1 ~ Schematic stratigraphic section of Meso-Neoproterozoic sequences in the Songji area of the southern margin of the NCC  with
lithologic descriptions and interpreted paleoenvironments according to our field investigations ( after Guan et al. 1988; BGMRH
1989)
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Table 2 Schematic stratigraphic section of Meso-Neoproterozoic sequences in the Mianchi-Queshan area of the southern margin of the

NCC ( after Guan et al.

1988; BGMRH 1989)
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Fig.2 The micrographs of sandstones (a b) and dolomites (¢ d) from the Guandaokou Group in the southern margin of the NCC

( cross polarized light)
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Fig.3 Chondrite— and typical post-Archean shales from Australia ( PAAS) -normalized REE patterns of sedimentary rocks of the
Guandaokou Group ( chondrite and PAAS data after Sun and McDonough 1989; McLennan 1989)
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Table 3 Schematic stratigraphic section of Meso-Neoproterozoic sequences in the Xiong” ershan area of the southern margin of the NCC

( after Guan et al. 1988; BGMRH 1989)
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4 (wt%) « ( x1079)
Table 4 Major ( wt%) and trace elemental ( x 10 %) data of sandstones and dolomites from the Guandaokou Group in the Xiong’

ershan area of the southern margin of the NCC

Hud 1 Hud4 Hud8 Hu=20 Hu21  GSHI22 GSHI25 GSHI241  Hud3  GSHI2d  GSHI2F
Sio, 91. 16 49.19 68. 13 58. 80 57.21 85. 00 60. 50 54.78 40.36 62. 42 38.35
TiO, 0. 06 0.71 0.54 0.55 0.81 0.21 0.58 0. 69 0.38 0.18 0.05

Al, 0,4 4.01 20. 1 14.9 15.8 15.1 6.19 16. 1 18.4 9.05 2.77 1.34
Fe, 0, 0.98 15.2 3.16 9.86 19.6 2.98 8.67 9. 66 1.84 4.31 1.44
MnO 0. 00 0. 01 0. 00 0.01 0. 06 0.01 0.01 0.01 0.03 0.27 0. 46
MgO 0. 36 2.51 1. 69 2.67 1.09 0.83 2.46 2.83 10.3 5.87 11.5
Ca0 0.13 0.35 0.30 0.32 0.17 0.09 0.34 0.34 12.0 9.37 18.5
Na, O 0.10 0.12 0.12 0. 47 0.18 0.05 0.10 0.25 0.08 0.10 0.14
K,0 1.86 8.57 6.79 7.50 4.89 2.41 7. 46 8.65 4.58 0.96 0. 44
P,0; 0.02 0.23 0.20 0.13 0. 04 0. 06 0.22 0.23 0.05 0.10 0.58
LOT 0.79 2.55 3.87 3.46 0.32 1.70 3.19 3.76 21.5 13.8 27.0
Total 99.47 99.54 99. 65 99.61 99.46 99.53 99.59 99. 64 100. 08 100.19  99.69
Si0, /Al, 0, 22.7 2.4 4.6 3.7 3.8 13.7 3.8 3.0
K,0/Na,0 18.8 71.1 57.3 15.9 27.1 44.3 74.3 34.8
Al 0,/
(Ca0 + K, 0) 17.6 4.6 35.6 19.9 42.4 41.8 36.6 31.3
Sc 2.58 15.2 10.2 12.8 1.21 6. 44 14.4 16. 6 7.63 5.15 3.84
\% 10.0 223 68.4 81.7 7.30 45.2 66. 8 72.1 45.7 43.9 45.7
Cr 20.4 116 81.6 75.6 19.8 38.8 86.3 96.9 66. 3 33.6 31.0
Co 0.96 14.1 5.16 12.3 0.85 3.96 13.7 15.5 4.67 7.98 11.2
Ni 5.37 41.7 22.4 39.3 3.68 14. 4 41.5 45.7 21.5 15.3 16.5
Cu 2.91 5.72 4.89 4.06 2.95 32.9 33.6 12.1 51.3 6.32 4.25
Zn 18.2 56.9 51.9 93.1 24.9 463 76.9 87.3 38. 1 47.4 39.3
Ga 4.40 27.9 19.1 22.3 1.09 8.35 23.3 25.9 13. 4 3.74 2.31
Rb 38.8 263 192 234 6.32 76. 1 230 261 118 31.4 18.0
Sr 36.0 24.9 59.5 15.1 1.1 9.20 22.7 19.4 23.1 99.6 45.1
Y 5.43 18.3 19.1 18.0 3.84 7.77 18. 4 20.7 13.3 11.4 19.0
Zr 63. 1 145 218 117 81.9 148 119 127 115 83.4 49.2
Nb 0.57 11.6 9.84 9. 80 0.24 3.15 10. 4 12.1 9.77 2.06 0.94
Ba 193 495 1270 255 122 144 468 332 188 8340 475
Hf 1.41 3.21 4.83 2.61 111 3.33 2.93 3.22 2.81 1.83 1.07
Ta 0.03 0.72 0.57 0.61 0.01 0.20 0.76 0. 68 0.67 0.14 0.08
Pb 42.2 13.4 17.5 15. 4 12.6 708 10.9 15.9 31.7 12.7 6.27
Th 1.86 9.72 8. 42 8. 83 0.91 4.03 11.6 13.6 8.45 2.46 1.91
U 0.51 2.52 1.74 1.10 0.31 0.94 1.35 1.72 1.29 0. 88 0.62
La 12.8 53.4 50.6 39.6 12.4 12.1 46.2 52.8 29.8 12.9 7.88
Ce 23.5 99. 1 90. 6 75.0 18.1 21.4 87.9 99.0 56.0 21.4 16. 4
Pr 2. 60 10.6 10.2 8.27 1.98 2.30 9.76 11.4 6.26 2.56 2.07
Nd 8.98 35. 1 35.1 27.9 6. 46 7.56 34.7 40.0 20.9 9.48 9.67
Sm 1.48 5.27 5.47 4.42 0. 87 1.34 5.99 6. 88 3.24 1.99 3.49
Eu 0.32 1.09 1.18 0.84 0.16 0.28 111 1.29 0.54 0. 39 0.90
Gd 1.01 4.00 4.04 3.22 0.59 1.20 4.42 5.16 2.48 3.09 4.11
Th 0.16 0.63 0.62 0.54 0.10 0.21 0. 64 0.75 0.39 0.32 0. 60
Dy 0.79 3.06 3.04 2.75 0. 46 1.12 3.09 3.60 1.92 1.68 3.04
Ho 0.16 0.62 0.61 0.54 0. 09 0.24 0.61 0.71 0.41 0.33 0.54
Er 0. 49 1.99 1.92 1.68 0.27 0.75 1.88 2.20 1.36 0.94 1.30
Tm 0.07 0.28 0.26 0.23 0. 04 0.11 0.25 0.31 0. 20 0.12 0.16
Yb 0. 44 1.87 1.71 1. 46 0.24 0.76 1.67 1.98 1.37 0.78 0.99
Lu 0.07 0.28 0.25 0.21 0.04 0.12 0.25 0.29 0.20 0.11 0.15
Y REE 52.8 217.3 205.6 166. 6 41.8 49.5 198.5 226.4 125. 1 56. 1 51.3

LREE/HREE  15.7 16. 1 15.5 14.7 22.1 10.0 14.5 14.1 14.0 6.6 3.7

SEu 0.75 0.70 0.73 0.65 0.63 0.66 0.63 0.63 0.56 0.47 0.72
Ce/Ce" 0.93 0.81 0.92
log( Ce/Ce" ) -0.033  -0.090 -0.035

:8Fu =2Fuy /( Smy + Gdy) Ce/Ce” =3Cey/(2Lay +Ndy) log( Ce/Ce” ) > -0.1 i log( Ce/Ce™ ) < -0.1

( Wright et al. 1987)
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Fig.7  Zircon Hf isotopic compositions of Meso-Neoproterozoic sedimentary rocks in the southern margin of the NCC
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