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The sedimentary environment and genesis of Middle Ordovician nodular
limestones in Keping, Xinjiang

SUN Qing-feng
(College of Geography and Environment, Northwest Normal University, Lanzhou 730070, China; Sino-German Center for
Arid Environment and Paleoclimate Research, Lanzhou University, Lanzhou 730000, China)

Abstract: The author have studied the sedimentary environment and formation mechanism of nodular limestones
in the Middle Ordovician rhythms of Keping Area, Xinjiang. In these limestones, thin layers of limestone are
interbedded with mudstones. According to detailed field work as well as cathode fluorescence and dyeing under
microscope, these nodular stones can be classified into three types on the basis of their structures, namely, mas-
sive limestone, wavy limestone and lentoid limestone. Based on a synthetic analysis of elements with XRD, C
and O isotopes with MS, and a study of mineralogy, petrology and paleontology, it is believed that they were
formed in a sedimentary environment of shelf to deep basin. The carbonate-argillite rhythms were formed under
the cyclic influence of surface currents, ocean bottom currents and source of sedimentary substance. Nodular
limestones were formed in the early period of sedimentation — diagenesis and their formation mechanism is as fol-
lows: under the periodic influence of the surface currents and the deep currents, the massive limestone was
formed around the nucleus through coagulation, multiplication and cementation during the quiet period. The
wavy limestone resulted from periodic washing of the carbonate marl by the salt-nonsaturated deep water during
the period of syngenesis. The lentoid limestone was formed by the differential pressures between the water body

and the overlying sediments. Every kind of nodular limestones had its main influential factor.
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Fig.1 Geological map of Keping area
modified from Xiao Ancheng et al/. 2005
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Fig.2 Photographs microphotos and sketches of nodular limestone
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Fig.3 The vertical distribution of nodular limestones and the variations of sedimentary environment
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1
Fig.1 Major and trace element composition of carbonates and clay rocks
S11-2 S21-4 S28-2 S38-1
S9 S27-1 S20-1 S35-1 S31-3
wWg %
SiO, 5.30 9.36 18.87 30.48 5.58 13.92 63.48 54.19 48.21 55.78 55.42
AL,O4 2.38 2.07 4.57 4.51 1.58 3.02 13.55 11.18 10.53 7.93 10.80
Fe;04 1.02 1.76 2.87 2.86 1.34 1.97 5.48 5.76 4.61 4.31 5.04
CaO 46.32 43.23 33.45 26.93 45.97 39.18 3.64 9.77 13.32 12.93 9.92
MgO 0.00 0.00 0.00 0.00 0.00 0.00 2.67 2.87 2.36 1.31 2.30
Na,O 0.27 0.15 0.40 0.29 0.24 0.27 1.54 0.83 0.79 0.51 0.92
K,O 0.92 0.67 1.45 1.39 0.51 0.99 4.14 3.42 3.59 2.32 3.37
TiO, 0.09 0.17 0.42 0.79 0.23 0.34 0.81 0.98 0.96 0.72 0.87
P,0s 0.05 0.06 0.08 0.05 0.07 0.06 0.06 0.11 0.10 0.15 0.10
MnO 0.07 0.07 0.06 0.01 0.05 0.05 0.04 0.06 0.05 0.08 0.06
Wg 1076
Ni 6 10 25 32 8 16 45 47 44 38 43
Cu 14 15 24 35 14 20 253 49 43 48 98
Zn 12 15 39 61 10 27 85 80 61 97 80
Ga 0 0 0 0 0 16 12 11 8 12
Pb 4 8 6 60 12 16 4 23
Rb 22 21 47 49 14 30 165 143 140 93 135
Sr 277 442 274 523 413 385 138 188 192 208 181
Y 11 12 16 20 13 14 20 21 18 20 20
Zr 29 32 68 94 43 53 198 152 155 117 155
Nb 7 8 13 21 9 12 29 24 25 19 24
Mo 1 1 1 1 2 1 1 1 1 0 1
Sn 1 6 2 6 3 4 6 4 5 6 5
Ba 167 158 280 237 154 249 606 495 436 518 514
\% 14 19 23 47 19 24 119 97 85 87 97
Co 1 4 9 11 5 20 18 22 17 19
Cr 0 10 37 65 24 74 82 94 67 79
Kennett 1986
P205
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Fig.2 Carbonate and oxygen isotope values of carbonates and clay rocks
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Fig.4 Environmental model of Keping area in Middle Ordovician
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Fig.5 The formation process of massive limestone
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The formation process of wavy limestones
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