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Fig. 1 Sampling location and geological sketch map of the studied area
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1 .w(B)/10°¢
Table | Trace element content of the Lower Cambrian black rock series in the Chengkou district, Chongging (in [ x 10" °])
| soo1 | soo2 [ so03 [ soo4 | soos | soos | soo7 | soos [ soo9 | soto [ soir | sor2
v 4700.00 4 990.00 4 750.00 5 460.00 5450.00 5 100.00 4 790.00 4 520.00 4 430.00 3 800.00 1 110.00 688.00
Cr 776.00 873.00 812.00 796.00 799.00 87400  868.00 1 110.00 1 160.00 658.00  87.20 45.60
Co 18.60  17.50 19.70  19.50 23.40  24.70  23.10  24.00 4.96 24.10  21.60 106.00
Ni 89.50 67.40 69.80 89.10 79.40  8.30  97.70 106.00 111.00  72.70  57.30  28.20
Cu 280.00 240.00 159.00 250.00 209.00 241.00 471.00 482.00 451.00 333.00  30.30  20.60
Zn  1070.00 616.00 574.00 903.00 622.00 1030.00 1220.00 1050.00 968.00 529.00 102.00  7.00
As 47.04  56.59 48.72  48.06 44.05  48.72  49.81  53.38  46.82  38.72  13.30 10.50
Rb 58.60 65.00 61.60 68.10 66.90  60.90  61.80 66.40  63.60  54.50 110.00  6.07
Sr 185.00 184.00 166.00 181.00 266.00 239.00 230.00 231.00 198.00 586.00  39.70  11.00
Mo 40.97  59.41 57.66  53.46 42.25  51.47  63.03  53.69  60.69  41.08 28.79 12.64
Ag 59.50  58.80 52.10  44.40 46.50  42.20  58.50  66.60  75.00  38.60  0.08  0.09
cd 41.00 18.20 12.00 25.90 33.20  48.90 6430 51.40 33.50 30.60  0.36  0.13
Sh 15.94  18.18 17.23  18.01  15.94  15.33 16.28  13.61  14.21  11.46  2.56  2.57

Ba 6260.00 6 360.00 6450.00 7 220.00 5290.00 10 700.00 5870.00 5 490.00 6 070.00 5 750.00 2 890.00 374.00

Pb 37.00  43.40 44.00  44.80 42.20  39.20  45.40  48.80  46.40  34.70  19.57 11.86
Bi 0.23 0.22  0.22 0.25  0.22 0.21 0.23 0.24 0.25 0.19 0.32  0.05
Th 4.31 4.76  4.63 4.83  4.30 4.23 4.45 4.56 4.50 3.96  10.70  0.63
U 27.60 30.70 26.60 36.10 33.70  28.50  26.70  31.20  30.30  24.80 9.16  10.70
U/Th 6. 40 6.45  5.75 7.47  7.84 6.74 6. 00 6.84 6.73 6.26 0.86 16.98
Ba/ Sr 33.84  34.57 38.86 39.89 19.89  44.77  25.52  23.77  30.66 9.81  72.80  34.00
V/Cr 6. 06 5.72  5.85 6.86  6.82 5.84 5.52 4.07 3.82 5.78 4.64  4.46
Ni/ Co 4.81 3.85  3.54 4.57  3.39 3.45 4.23 4.42 4.45 3.02 3.69 3.64
Col Zn 0.02 0.03  0.03 0.02  0.04 0.02 0.02 0.02 0.01 0.05 0.21 15.14
V/(V+ Ni)  0.98 0.99  0.99 0.98  0.99 0.98 0.98 0.98 0.98 0.98 0.98  0.98
sU 1.90 1.90 1.89 1.91 1.92 1.91 1.89 1.91 1.91 1.90 .44 1.96
; , 199219
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2 cw(B) /107
Table 2 REE content and related parameters of the Lower Cambrian black rock series in Chengkou district,
Chonggqing (in [x 10" °])
| soor | soo2 | soos | sooa | soos | soos [ soo7 | soos | soo9 | soio [ sorr | so12

La 27.70 30. 10 25.80 34. 60 29.90 27.40 29.50 38. 10 36. 00 28. 10 26.30 12. 40
Ce 25.30 27.40 24.20 33.20 28.00 25.10 27.60 33.40 30. 10 26. 40 47.30 12. 00
Pr 6.35 6.95 5.89 8.17 7.07 6.39 7.46 9.67 8.92 6.50 5.48 3.13
Nd 24. 30 26. 30 22.50 31.70 28. 60 24.50 29.90 39. 80 36.70 26. 20 19. 80 13.90
Sm 5 14 5.70 5.00 7.61 6. 41 5.63 7.06 9.19 8.33 5.78 3.53 2.69
Eu 1. 30 1. 15 1. 15 1.82 1. 66 1.52 1.65 2.20 1.98 1.39 0. 65 0.51
Gd 6. 14 6.31 5.23 8. 86 7.35 7.12 8.56 11.24 10. 36 7.24 3.2 2.85
Th 1. 06 1.25 1.09 1.59 1.36 1.23 1.56 2.03 1.96 1.20 0. 49 0.43
Dy 6. 65 7.45 7.02 9. 68 8. 11 7.53 9.44 13.20 12.10 7.80 2. %4 2.99
Ho 1. 68 2.12 1. 88 2.67 2.23 1.95 2.56 3.62 3.35 2.11 0. 65 0. 81
Er 4.94 6.13 5.40 7.32 6.29 5.81 6.91 9.93 9.67 5.99 1.8 2.37
Tm 0.71 0. 87 0. 80 1.03 0.90 0.86 0.99 1.43 1.39 0. 86 0.29 0.34
Ybh 4.33 5.60 4.75 6. 30 5.76 5.27 6. 15 8.94 8.74 5.47 1.8 2.15
Lu 0.67 0. 82 0.70 0.93 0. 88 0.82 1. 00 1.38 1.36 0. 87 0.30 0.33
La/Sm 5.39 5.28 5.16 4.55 4. 66 4.87 4.18 4.15 4.32 4. 86 7.45 4.61
Gd/Yb 1.42 1.13 1. 10 1.41 1.28 1.35 1.39 1.26 1. 19 1.32 1.70 1.33
6Ce 0.45 0.45 0. 46 0. 46 0.45 0.45 0.44 0.41 0.39 0. 46 0.93 0.45
SEu 1. 06 0. 87 1.03 1.01 1. 10 1.10 0.97 0.99 0.98 0.98 0.8 0. 84
LREE 90. 09 97. 60 84.54 117. 10 101. 64 90.54  103.17 132.36  122.03 94. 37 103. 06 44.63
HREE 26.19 30. 56 26. 87 38.38 32. 88 30.59 37.16 51.77 48.93 31.53 11. 56 12.27
2REE 116.28 128. 15 111.41 155. 48 134.52 121.13 140.34  184.13 170. 97 125.90 114. 62 56.90
LREE/HREE 3.44 3.19 3.15 3.05 3.09 2.96 2.78 2.56 2.49 2.99 8.92 3.64
La/Yb 6. 40 5.38 5.43 5.49 5.19 5.20 4. 80 4.26 4.12 5.14 13.92 5.77
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ELEMENTAL CHARACTERISTICS OF THE LOWER CAMBRIAN
BLACK ROCK SERIES IN CHENGKOU DISTRICT, CHONGQING
AND THEIR GENETIC SIGNIFICANCES

ZHU Zhengjie"?, ZHU Chang‘sheng >, CHEN LrJun , LI Hang b2
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Abstract:  The black rock series of Lower Cambrian are well developed in Chengkou district,
Chongqing. ICP-M S techniques was used to analyze trace element contents in Lower Cambrian
black rock series, including cherts, black siltstones and multrelements concentrated layers. Com-
pared to northern Guizhou and northwestern Hunan, the REE in these rocks is very low with the
value ranging from 111 41x 107 ° to 184. 13x 10 °, averaging 138. 83x 10" °. LREE/HREE ratios
vary from 2. 49 to 3 44, indicating that LREE is relative abundant. 5Ce values range from 0. 39 to
0 46, showing almost negative anomaly, and the SEu shows unconspicuous anomaly, with the val-
ue between 0. 84 and 1. 10. T he indicators of §Ce, U, V/Cr,N# Cr and V/(V+ Ni) demonstrated
that these black rock series formed in the anoxic environment. REE geochemical characteristics
and their diagrams, high enrichments of Cr, Sb, As, Bi and U/ Th ratios indicated that black rock
series mainly formed by hydrothermal deposition. Meanw hile, the petrogenesis of black rock series
was associated with volcanism, which provided the composition and dynamics to the hydrothermal
actwity.

Key words:  Chengkou district; Lower Cambrian; black rock series; trace elements; hydrothermal
deposition
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