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Abstract: The eastern Yangtze Gorges area in Hubei belongs to the Upper Yangtze block of South
China plate. The cherts from Ordovician Nanjinguan Formation limestone in this area are mostly
developed as nodules and strips. Based on the detailed field geological survey, the petrography

and geochemistry characteristics of these cherts were analysed, and the genesis and sedimentary
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environment were discussed. The results show that the main mineral compositions of cherts are

quartz and chalcedony. Cherts are poor in Mn and Fe, the ratios of A1/(Al+Fe+ Mn) range

from 0. 27 to 0. 84 with an average of 0. 64, which is closer to that of the biogenic cherts. The

ratio of MnO/TiO, is much less than 0. 5, indicating cherts in this area form in the shallow sea

sedimentary environment near the edge of the land. The ratios of Th/U range from 0. 02 to 0. 86
with an average of 0. 24. Cherts have low REE content, the total REE content is (0. 67-27. 79) X
107°. The NASC-normalized REE pattern shows a relatively gentle right-leaning trend. The §Ce

ranges from 0. 97 to 1. 19 with an average of 1. 11, and the average value of (La/Yb)yis 1. 31,

reflecting a bio-chemical origin rather than hydrothermal origin, and cherts form in a setting of

continental margin. The carbon and oxygen isotope information of the host limestone of cherts in

Nanjinguan Formation shows that the §" C ranges from —2. 37% to 2.30%, with an average of
—0.006 4%, the 8 O ranges from — 9. 04%, to —6.49%; with an average of —7.61%,. The

paleoenvironmental temperature varies from 4 ‘C to 21 C. The geochemistry characteristics of

cherts in Nanjinguan Formation limestone indicate that cherts are biogenic origin and form in a

warm and anoxic continental marginal tectonic settings.

Key words: sedimentary environment; petrogenesis; chert; limstone; geochemistry; Ordovician;

Nanjinguan Formation; Hubei
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Tab.1 Analysis Results of Major and Trace Elements of Cherts
eSS 17HHI1-1 | 17HH1-2 | 17HH1-3 | 17HH2-1 | 17HH2-2 | 17HH2-3 | 17GY1-1 17GY2-1 17GY3-1 17GY3-2
w(Si0) /% 88. 46 93.97 96. 94 68. 35 93. 86 86. 16 84.23 94. 35 87.58 79. 48
w(TiOy) /% 0. 09 0. 04 0.01 0.02 0.01 0.01 <£0.01 <20.01 0.01 0.02
w(Al,O3)/ % 1.92 0. 90 0.24 0. 37 0.29 0.17 0.15 0.13 0. 26 0. 35
w(TFe; O3)/ % 0.27 0.16 0.07 0. 09 0.09 0.09 0. 30 0.11 0.15 0.14
w(Cr;03)/ % <C0.01 <20.01 <20.01 <20.01 <0.01 <20.01 <20.01 <C0.01 <20.01 <0.01
w(MgO) /% 1. 29 0.41 0. 04 0. 40 0.28 2.59 0.10 0.12 0.18 1.92
w(MnO) /% <0.01 <20.01 <0. 01 <0.01 <0. 01 <0. 01 <0.01 <0. 01 <0.01 <0. 01
w(Ca0) /% 2.51 1.16 0.49 16. 40 2.80 4.23 6.52 1. 94 6.05 8. 34
w(K,0) /% 0. 83 0. 31 0.07 0.14 0. 10 0.05 0.04 0.03 0.08 0.11
w(Na2 )/ % 0.08 0. 04 0.03 <0.01 0. 05 0.03 <0.01 0.01 <0. 01 <0. 01
w(Ba0) /% 0.01 0.02 0.01 0.01 0.01 <0.01 0. 80 0.02 0.13 0.03
w(Sr0) /% <0.01 <0.01 <0.01 0.01 <0.01 <0. 01 0.01 <0.01 <0. 01 <0. 01
w(P205)/ % 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <C0.01 <20.01 0.01 0.01
w(SO3) /% 0. 35 0.13 0.10 0.18 0.16 0.02 1.01 0.19 0.10 0. 20
Bega/ % 4.44 2.25 1.12 13.92 3.27 6. 89 6.10 2.27 5.52 9.29
Wiowl/ %6 100. 26 99. 39 99.12 99. 96 99. 89 100. 92 100. 24 99.17 100. 07 99. 89
w(La)/107° 2.0 0.9 <<0.5 5.4 1.1 0.5 0.5 <<0.5 0.6 0.7
w(Ce) /1076 3.9 1.8 0.7 12.7 2.5 1.0 0.8 0.5 1.1 1.4
w(Pr) /1076 0.43 0.17 0. 04 1. 36 0.23 0.08 0.07 0.03 0.09 0.11
w(Nd) /107° 1.5 0.6 0.2 4.9 0.9 0.4 0.3 0.1 0.3 0.5
w(Sm) /106 0.28 0.09 0.03 0. 85 0.14 0.08 <C0.03 <C0.03 0.11 0.08
w(Euw) /1076 0.05 <C0.03 <C0.03 0.13 0.03 <C0.03 <C0.03 <C0.03 <0.03 <C0.03
w(Gd)/107° 0.21 0.12 <C0. 05 0.71 0.12 0. 10 0.07 <C0. 05 0.11 0.12
w(Th) /106 0. 04 0.02 <20.01 0. 10 0.02 0.01 0.01 <C0.01 0.02 0.02
w(Dy) /1076 0. 25 0.08 <20. 05 0.62 0.09 0.05 0. 05 <20. 05 0.08 0.09
w(Ho) /106 0.05 0.02 <0.01 0.13 0.02 0.01 0.01 0.01 0.02 0.02
w(Er) /1076 0.15 0.05 <C0.03 0. 37 0. 05 0.03 0.03 <C0.03 0. 05 0. 06
w(Yb) /106 0.14 0. 04 0.05 0. 44 0.05 0.05 0.03 0.03 0.05 0. 06
w(Lu) /1076 0.02 0.01 <£0.01 0.08 0.01 0.01 <0.01 <C0.01 0.01 0.01
wree/107° 9.02 3.90 1.02 27.79 5.26 2.32 1. 87 0.67 2.54 3.17
w(Ga) /1076 2.5 1.5 1.2 1.7 1.6 1.1 1.3 1.0 1.3 1.2
w(H) /1076 0.5 0.3 <0.2 <0.2 0.2 <0.2 0.2 0.2 0.2 <0.2
w(Nb) /1076 2.3 1.5 1.1 0.5 0.8 0.8 0.4 0.9 0.5 0.5
w(Nd)/10° 1.5 0.6 0.2 4.9 0.9 0.4 0.3 0.1 0.3 0.5
w(Pr) /106 0.43 0.17 0. 04 1. 36 0.23 0.08 0.07 0.03 0.09 0.11
w(Rb) /1076 15.5 7.2 2.2 3.3 2.8 1.5 1.2 1.0 2.1 2.4
w(Ba) /106 117.5 183.0 99.0 49.1 72.3 55.7 7 070.0 183.5 1115.0 263.0
w(Cr)/107°¢ 20 30 10 10 10 20 10 10 10 10
w(Cs) /1076 1. 06 0.67 0. 46 0. 47 0. 50 0.43 0.14 0.18 0.16 0.17
w(Sn) /106 <1 1 <1 <1 <1 <1 1 <1 1 <1
w(Sr) /106 41.6 24.4 16.1 81.1 22.5 27.7 141.0 25.2 60. 8 48.3
w(Ta)/10~¢ 0.3 0.4 0.5 0.1 0.3 0.3 0.2 0.4 0.2 0.2
w(Th)/10°° 2.84 1.07 0. 30 0. 49 0. 29 0.18 0.16 0.11 0.21 0.25
w(Tm) /1076 0.02 <20.01 <20.01 0. 06 0.01 <0.01 <C0.01 <20.01 <20.01 0.01
w(U) /1076 3.31 1. 45 1.63 3. 10 5. 60 0. 81 9.26 6.02 2.24 3.69
w(V)/107° 8 5 <5 5 14 <5 11 21 12 21
w(W) /106 114 0 213 0 276 0 668 218 0 201 0 108 0 2610 120 0 115 0
w(Y) /1076 1.0 <0.5 <0.5 3.2 0.5 <0.5 <0.5 <0.5 <0.5 0.5
w(Zr) /1076 19 10 3 4 2 2 2 <2 3 2
Hrw( OO NTERAEY T wou N FRICE ST i s wree W LITH BT,
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Tab.3 Related Parameters of Trace Element

RS RS LREE/HREE {4 Ce % Eu RH (La/Lw 10 (La/Yb)x fH (La/Ce)n {H Th/U {H
17HHI1-1 9.27 0.99 0. 96 1.21 1. 35 1.01 0. 86
17HH1-2 10. 26 1.08 0. 88 1.49 2.12 1.01 0.74
17HH1-3 7.32 1.19 0.81 0.48 0.75 0.98 0.18
17HH2-1 10. 10 1.11 0.79 0.94 1. 16 0. 89 0.16
17HH2-2 13.24 1.17 1.09 1.52 2.07 0.75 0.05
17HH2-3 7.79 1.16 0.62 0.51 0.94 1. 00 0.22
17GY1-1 8.08 0.97 0.77 1.01 1.57 1.99 0.02
17GY2-1 6.82 1.13 0.76 0.99 0. 94 0. 94 0.02
17GY3-1 6.38 1.09 0. 60 0.99 1.13 1.01 0.09
17GY3-2 7.19 1.16 0.74 0.95 1.10 1. 00 0.07
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Tab.4 Analysis Results of Carbon and

Oxygen Isotopes of Host Limestone

r5 B i g5 3 C 18 /% PO /%,
1 15HL23-02 —0.52 —7.49
2 15HL23-03 —0.83 —7.57
3 15HL23-04 —0.84 —7.41
4 15HL23-05 —1.30 —7.21
5 15HL24-01 —2.09 —8.10
6 15HL24-03 —1.10 —7.60
7 15HL25-01 —1.13 —7.91
8 15HL25-02 —1.27 —7.84
9 15HL25-03 0.19 —7.18
10 15HL25-04 0.22 —6.49
11 15HL26-01 0.58 —7.04
12 15HL26-03 1.43 —7.44
13 15HL26-04 2. 30 —8.51
14 15HL26-05 1.97 —8.65
15 15HL26-06 1.75 —9.04
16 15HL26-07 1.28 —9.00
17 15HL26-08 1.03 —8.79
18 16HL5-1 0.57 —7.08
19 16HL6-1 —0.37 —7.25
20 16HL7-2 —2.37 —8.40
21 16HL7-7 —0.92 —7.78
22 16HLS-1 0.08 —6.50
23 16HL8-2 0. 36 —6. 64
24 16HL8-3 0.16 —6.63
25 16HL8-4 0. 66 —6.74
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