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Provenance and Tectonic Setting of the Neoproterozoic Diamictites
from Jiayuan Formation in Northern Anhui Province:
Evidence from Geochemical Study
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Abstract: Field observation and petrographic study as well as a systematic analysis of major and trace elements
(including rare earth elements) were carried out for diamictites from the Neoproterozoic Jiayuan Formation in
northern Anhui Province. The results imply that these diamictites are composed of carbonates and terrigenous de-
tritus of variable proportions (1/1.5 1/9) and belong to “mixed sedimentation with gradual facies change”. The

concentrations of elements are closely related to the relative concentrations of carbonates and terrigenous detritus,
whereas the ratios between La, Th, Zr and Sc are controlled by terrigenous detritus with limited variations, and
hence can be used as tracers for the discrimination of provenance of terrigenous detritus and its tectonic back-
ground. Geochemical features demonstrate that the terrigenous detritus was mainly derived from the continental
arc felsic volcanics, with minor contribution from the old basement. Combined with recent research achievements,
the authors hold that the Neoproterozoic sedimentation in northern Anhui Province probably took place between
1.0 and 0.8 Ga, and the sedimentary environment was related to the back arc extension of the southeastern margin
of the North China Craton during the convergence of Rodinia supercontinent.
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*1 BREHERREEETLEWNSTHER
Table 1 Analytical results of major oxides (wt%) of the diamictites in Jiayuan Formation

09JY-1 09JY-2 09JY-3 09JY-4 09JY-5 09JY-6 09JY-7 09JY-8 09JY-9
Si0, 22.27 29.16 34.84 34.85 35.77 38.52 41.66 42.96 60.53
TiO, 0.23 0.63 0.48 037 0.31 0.56 0.85 0.58 0.71
ALO; 3.76 737 6.16 5.05 3.98 7.93 10.96 7.44 9.67
Ca0 36.05 28.79 26.08 27.43 28.77 22.68 16.70 20.97 8.74
Fe,0; 1.63 2.74 2.44 2.16 2.44 3.85 4.90 3.13 5.27
MgO 1.53 1.10 2.14 1.87 0.97 1.65 2.75 1.62 1.73
K0 1.21 2.59 1.68 1.28 0.88 1.96 3.04 1.96 2.47
Na,0 0.39 0.05 0.43 0.64 0.04 0.05 0.22 0.35 0.75
MnO 0.07 0.09 0.07 0.07 0.06 0.05 0.05 0.05 0.04
P,0; 0.09 0.11 0.12 0.11 0.10 0.11 0.12 0.12 0.15
LOI 32.39 26.72 25.14 25.88 26.39 22.24 18.36 20.57 9.57
Total 99.63 99.34 99.57 99.71 99.72 99.61 99.61 99.74 99.64
:LOI- (H,0+CO0)

*®2 EEARMENMETRI0ODHER
Table 2 Analytical results of trace elements (><10_6) of the diamictites in Jiayuan Formation

09JY-1 09JY-2 09JY-3 09JY-4 09JY-5 09JY-6 09JY-7 09JY-8 09JY-9
Sc 3.87 9.30 7.07 5.24 2.84 8.62 12.4 8.04 9.82
v 24.7 56.1 40.3 28.2 23.3 51.8 79.4 45.4 62.0
Cr 8.33 36.6 23.4 18.3 11.5 36.6 62.7 30.6 45.9
Co 9.43 13.5 10.1 10.3 14.8 14.5 12.4 13.6 40.5
Ni 10.2 16.5 11.9 11.4 13.5 19.5 21.2 14.5 24.1
Rb 42.3 105 66.2 47.7 28.5 81.2 127 71.3 86.8
Sr 927 425 645 739 609 444 347 491 267
Y 15.2 17.5 21.5 19.2 14.9 20.7 21.1 21.3 249
Zr 50.8 112 133 152 138 120 155 197 242
Nb 3.72 10.0 7.41 5.71 4.85 8.60 13.3 8.76 12.1
Ba 126 434 258 202 129 331 486 320 381
La 14.2 20.7 233 19.4 13.1 239 28.4 27.5 30.5
Ce 29.6 41.4 48.4 41.0 26.6 48.2 55.6 56.5 60.9
Pr 3.79 5.12 5.97 5.06 342 5.97 6.75 7.05 7.62
Nd 15.0 19.2 23.2 19.9 13.6 23.2 24.6 26.5 29.0
Sm 3.22 3.72 4.55 3.91 2.86 4.54 4.46 4.93 5.60
Eu 0.783 0.828 0.951 0.849 0.665 0.971 0.896 0.963 1.09
Gd 3.23 3.60 4.41 3.73 291 4.29 4.00 4.58 5.18
Tb 0.497 0.562 0.676 0.594 0.451 0.667 0.636 0.688 0.791
Dy 2.78 3.35 3.90 3.56 2.63 3.79 3.87 4.01 4.60
Ho 0.546 0.680 0.777 0.715 0.531 0.767 0.808 0.820 0.947
Er 1.45 2.00 2.22 1.98 1.48 2.13 2.33 2.32 2.67
Tm 0.206 0.296 0.323 0.293 0.215 0.317 0.355 0.338 0.392
Yb 1.33 1.98 2.09 1.89 1.42 2.07 2.34 2.20 2.66
Lu 0.196 0.294 0.323 0.294 0.227 0.316 0.358 0.347 0.421
Hf 1.40 3.29 3.82 4.18 3.82 3.36 4.50 5.59 6.88
Ta 0.303 0.778 0.592 0.473 0.406 0.686 1.06 0.726 1.05
Th 4.39 11.3 9.41 7.54 5.74 9.75 14.9 12.1 13.5
>REE 76.778 103.634 121.144 103.093 70.073 121.131 135.458 138.73 152.364
La/Yb 10.7 10.4 11.1 10.2 9.2 11.5 12.1 12.5 11.4
Ce/Ce* 0.99 0.99 1.01 1.02 0.97 0.99 0.98 1.00 0.98
Eu/Eu* 0.74 0.69 0.65 0.68 0.70 0.67 0.65 0.62 0.62
Ndsn/Ybsn 0.94 0.80 0.92 0.88 0.79 0.93 0.87 1.00 0.90

: Ce/Ce*:CeSN/SQRT(LaSNXPrSN), Eu/ Eu *= EuSN/SQRT(SmSNXGdSN) 5 SN PAAS
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