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Fig.1  Sampling sites of the Lower Cambrian black rock series in southeastern Chongging and its adjacent areas
1 =silty shale; 2 =siliceous-carbonaceous shale; 3 = fine-grained sandstone; 4 =siliceous rock; 5 = dolomitic limestone; 6 = dolostone;

7 = micritic limestone
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1 (x107%)
( :3Euy =2Euy/( Smy + Gdy) .8Cey =2CeN/( Lay + Pry) )
Table 1 REE analytical results ( x 10 ™*) and relevant parameters for the Lower Cambrian black rock series in southeastern

Chongqing and its adjacent areas

ZHP11 XGP26 XGP14 XGP9 SHP23 SHP22 SHP21 SHP20 LWP4 FSP5 FSP3

HX1 HX1 HX1 HX1 HX1 HX1 HX2 HX1 HX1 HX1 HX1

€ q e, m e n 7y, dn e, n e, n e, n e n e, n e, n 7, dn
La 4.79 39.81 26.20 7.37 46.12 22.97 14.49 26.74 27.38 17.74 11.92
Ce 8.84 68.08 59.13 12.81 85.27 41.93 27.35 45.90 39.05 25.48 23.01
Pr 1.10 8.47 7.32 1.72 10.28 5.24 4.09 5.81 5.40 3.99 3.87
Nd 4.44 31.94 26.81 6.47 36.63 19.10 20.45 22.60 19.95 14.11 18.63
Sm 1.11 6.25 5.08 1.44 5.67 3.07 7.54 4.34 3.43 2.59 6.69
Eu 0.31 1.32 2.11 0.52 3.05 5.17 4.88 4.09 8.39 0.78 1.71
Gd 1.76 5.18 3.68 1.16 5.14 2.70 8.17 4.04 3.51 2.18 7.61
Th 0.25 0.81 0.57 0.23 0.88 0.36 1.60 0.64 0.36 0.44 1.37
Dy 1.47 4.80 3.39 1.59 5.49 2.49 10.97 4.57 2.37 3.33 7.69
Ho 0.30 0.95 0.64 0.31 1.15 0.53 2.29 0.93 0.52 0.76 1.28
Er 0.81 2.92 2.08 1.04 3.76 1.93 7.10 3.32 1.81 2.64 3.51
Tm 0.09 0.54 0.42 0.19 0.70 0.40 1.17 0.59 0.36 0.52 0.55
Yb 0.52 3.31 2.83 1.15 4.64 2.69 7.03 3.67 2.74 3.50 3.53
Lu 0.08 0.54 0.45 0.19 0.78 0.54 1.23 0.67 0.58 0.60 0.63
Y 10.50 26.70 17.69 10.06 38.54 18.00 90. 35 39.59 18.84 23.16 38.65

> LREE 20.59 155. 86 126. 65 30.33 187.02 97.46 78.79 109.48 103.61 64.69 65.83

> HREE 5.28 19.06 14.06 5.85 22.54 11.64 39.56 18.41 12.24 13.97 26.18

> REE 25.87 174.92 140.71 36.18 209.57 109.11 118.35 127.89 115.86 78. 66 92.00

> LREE/

S HREE 3.90 8.18 9.01 5.19 8.30 8.37 1.99 5.95 8.46 4.63 2.51
(La/Yb) N 6.21 8.11 6.24 4.31 6.70 5.76 1.39 4.91 6.73 3.42 2.28
(La/Sm) N 2.71 4.00 3.24 3.23 5.11 4.71 1.21 3.87 5.02 4.31 1.12
(Gd/Yb) N 2.73 1.26 1.05 0.81 0.89 0.81 0.94 0.89 1.03 0.50 1.74

d3Eu 0.68 0.69 1.42 1.20 1.70 5.37 1.89 2.94 7.33 0.98 0.73
3Ce 0.89 0.85 1.01 0.84 0.91 0.89 0.84 0.85 0.73 0.70 0.81
Eu S O 0

Eu 3.3
roe dEu.8Ce
SEu 0.69
~7.33 2.79 5Ce -
5.10.16
o Eu Eu’*  Eu’* .
La/Yb-Ce/La ( 3) Eu Eu’* .
;  La/Yb-REE Eu’* Eu*” Eu
( 4) Eu . . Eu** Eu’"
o Eu Eu o
Eu (8Eu<1) ;

Eu OEu >1 o
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Fig.3 La/Yb vs. Ce/La diagram of the Lower Cambrian black
rock series in southeastern Chongging and its adjacent areas
( base map from Kunzendof et al. 1988; after Yang Jian
2005)
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femic rock; Il = submarine basalt and associated rocks
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Fig.4 La/Yb vs. REE diagram of the Lower Cambrian black
rock series in southeastern Chongqing and its adjacent areas
( base map from Allegre 1978; after Li Shengrong 1995)

1 = chondrite; 2 = oceanic tholeiite; 3 = continental tholeiite;
4 = alkaline basalt; 5 = granite; 6 = kimberlite; 7 = carbonatite;

8 = sedimentary rock
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REE geochemical signatures and sedimentary environments of the Lower
Cambrian black rock series in southeastern Chongqing and its adjacent
areas

ZHAN Zhan XIE Yuan LIU Jianging QIU Dong-zhou YANG Ping
( Chengdu Institute of Geology and Mineral Resources Chengdu 610081 Sichuan China)

Abstract: The Lower Cambrian black rock series in southeastern Chongqing and its adjacent areas are characterized
by less-enriched SREE SLREE/XHREE ratios ranging between 1.99 and 9. 01 with an average of 6. 86 relatively
Enriched LREE 8Eu values ranging between 0. 69 and 7. 33 with an average of 2. 79 and 8Ce values ranging
between 0. 70 and 1.01 with an average of 0. 85. The results of research in the present paper show that the Lower
Cambrian black rock series in the study area resulted from the mixing of the normal seawater and hot seawater
deposition in the transitional conditions from the anoxic reducing environments to the weakly oxidized environments
on the outer continental shelves.

Key words: southeastern Chongqing; black rock series; REE; sedimentary environment



