22 2
2002 6

Sedimentary Geology and Tethyan Geology

Vol. 22 No. 2
Jun. 2002

: 1009-3850(2002)02-0070- 10

G AR R O BR A 22 R R 5

& L A,

(1. TEAmEFR T §1
, UTh , Ba.As.Sb REE
) . Ca0/ (Fet Ca0)
: P595 LA

. 70

: 2002-03-25

2 =2 R
T ',;F':EDIF‘a X

637001; 2. HEMHRH FHRH, WA HE

. Fe-Al-Mn

(Mg0/ AL03) X 100

1.1

y 1
e

443003)

, Cus Niv Co Cr Zr

10an, 15am.



2002 (2) 71
1. ,
“ 7 3~ 6m, ,
6 ~16.52m; , ,
; 3/5~ =
4/5. s “ 1.2 . .
7 (Iem) ,
9 lam /
¢ ,
/ ; ,
, Hirnanria, Kimella
Dalmanitina; . , s
Chondrites'" . . . .
. , 15 ~ 55an ,
2. “ ” ) )
/ . s
. ) ( )
. ) 2
: . Si s Al Fe?"
3. ; Ti, P, Th ; Ca, Mg, K, Na, Mn,
, Cu, Ni, Co, Cr Tfe ;71 Ba
; , s As,Sb
/ N . ;U
) 30 ~ 54m. 2.1
Si0; 70%,
95%C 1).
s Al203, K20 NayO ,
4. , Ca
, 7
) , X
; , / . 9



72 2
1. Al, Fe, Mn, Ti 2.MnO/ TiO,
Sugisaki (198! |
Al/ (Al+ Fe+Mn) , MnO/ TiO»
0.01; 0. 06; ,
0.35°7 . AL Fe. Mn
Al-Fe-Mn C D . 2 0.5, MnO/ TiO,
, N . , 0.5~3.5. 2 s
1.0,
s o . N . ,
3.Cd0/ (Fe+C&0)
. (Fet+Mn)/Ti> 20, Ca/ Fet+Ca0) ,
¢ 2) N 0.2 ,0.2~0.5 ,
. 0.5 . .
. 0.2;
1 Cwy/ %)
Table 1 Major dement contents in the Palaeozoic siliceous rocks and other rocks in western Hubei ( wp/ %)
S0, | ALO; | TiO, | FeO3 FeO Ca0 MgO K0 Na,O | POs | MnO
1 86.09 | 4.26 | 0.22 271 | 0.44 | 0.2 | 0.58 1.13 0.23 0.04 | 0.04
2 71.93 [ 1224 | 0.86 1.93 | 0.72 | 0.16 1.8 3. 14 1.44 | 0.11 | 0.008
3 89.85 | 1.18 006 | 0046 | 1.32 | 0.46 [ 0.14 | 0.2 | 0.04 | 0. 18 | 0.017
4 ) 89.56 | 2.24 | 013 [ 009 | 1.80 | 0.19 | 0.27 | 0.4 | 0.09 | 0.02 | 0.018
5 ) 94.29 | 1.14 | 0.06 | 0.35 1.61 | 0.18 0. 11 0.2 0.04 | 0.02 | 0.015
6 83.7 0.48 0.03 005 | 2.34 | 7.54 | 0. 0.10 | 0.05 0.07 | 0.03
7 51.15 | 26.50 | 4.41 .09 | 0.22 | 0.10 | 2.95 7.12 | 0.08 0.06 | 0.005
8 ) 2.73 0.52 [ 004 | 003 | 0.02 [53.76 | 0.8 0.02 | 0.04 | 0.004 | 0.001
9 ) 66.36 [ 10.96 | 0.24 | 12.08 | 0.08 | 0.38 | 0.67 .04 | 2.03 | 0.72 | 0.008
L2— 33,6, 8~ 34,5 9— 37—
2
Table 2 Major element ratios for the Palaeozoic siliceous rocks and orher rocks in western Hubei
AV (AH-Fe+Mn) | (Fet-Mn)/Ti | MnO/ TiO, | CaO/ (FetCa0) |(MgO/ALO3) “100| K,0/Na,0
1 0.5 17. 38 0.11 0. 13. 62 4.91
2 0.77 3.68 0.01 0.08 8.82 2.18
3 0. 31 34.08 0.28 0.25 11. 86 5.50
4 0. 47 18. 43 0. 14 0. 12 12. 05 6. 00
5 0.29 50. 07 0.25 0. 11 9.65 6.25
6 0. 12 93. 65 1. 00 0.8 16. 67 2.00
7 0. % 0.32 0. 001 0. 11 11. 13 89. 00
8 ( 0. 87 2.05 0.03 1. 00 1. 23 0.50
9 0. 41 0. 83 0.03 0.4 6.11 0.51
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Table 3 Comparison of the trace elements from the Palaeozoic siliceous rocks in western Hubei and the hydrothermal siliceous rocks

in other places

S0, | ALOs | Cu Ni Co Cr 7r Ba As Sh Th U
1 1]86.09 | 426 | 70 52 | 9.8 36 ® 770 | 27.4 | 32 | 5.8 | 3.14
2 107193 | 1224 | 23 100 | 7.6 58 560 | 1510 | 2.1 | 82 | 21.3 | 34.4
3 1[89.85 | 1.18 | 20 39 8.3 | 427 3 33 68 | 22 | 3.2 | 573
4 1]89.56 | 2.24 | 64 28 4.4 | 126 36 46 4.6 1 3.2 | 5.37
5 19429 | 1.14 | 34 13 6. 1 49 21 46 3.7 1 2.1 | 6.6
6 1[83.70 | 0.48 | 22 10 3.1 23 3 36 33 | 09 | 1.6 |2.18
7 1]51.15 | 2650 | 26 16 | 4.8 30 | 980 | 6760 | 30 | 16.3 | 23.2 | 33.3
8 | DSDP Leg32 37(92.80 | 1.99 | 25 36 8.6 18 2 940 — — — — |1q
9 18| 77.23 | 1.76 | 172.8 | 45 9.9 | 16.7 | 252 | 359 | M.7 | 31.2 [1q
10 1]/93.10| 1.80 | 13 49 14 8 — — 16 90 1.5 | 1.6 (11
11 1]96.04 | 0.85 | 18.2 | 13.2 | 7.6 | 11.1 | 3.2 | 3138 | 16.4 | 06 | 0.3 1 |12
12 88)92.63 | 1.41 | — 16 35 | 9.5 28 610 — — 3.3 — |13
13 11/92.80 | 1.99 | — 37 6.6 12 — 170 — — 6. 4 — |13
14 — — 55 75 25 100 | 165 | 425 | 1.8 | 02 | 9.6 | 2.7

: w(Si0, ALOY/ %, X 1075
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Fig. 2 Diagrams showing the comparion of the trace elements from the Palaeozoic siliceous rocks in westem Hubei and the hydwther-

mal siliceous rocks in other places (The sample numbers as in Table 3)
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Ce , Ce o Céanom -
C 4. Fu . . —0.1 Ce 5
s s —0.1 Ce ,
. Ceanom —0.1, Ceanom
s . —0.1, .
Wright (1987) Ce La
Nd (Ceanon) .
5 s
Ceanan=log[ 3Cen/ QLan+Ndn)] .
n , .
4 (wp/10 )

Table 4 REE contents in the Palacozoic siliceous rocks in western Hubei (wyg/ 10 D)

La Ce Pr Nd Sm Fu Gd Th Dy Ho Er Tm Yb Lu Y REE Ce yom

1 17.30 [ 32.60 | 3.93 [ 13.20| 2.69 | 0.50 | 2.53 [ 0.45 [ 2.18 [ 0.49 [ 1.25 | 0.22 | 1.24 | 0. 19 [ 11.50 | 90.27 [— 0.004
2 782 | 133.0 | 14.60 | 50.30 | 11.00 | 1.51 | 8.72 | 1.54 | 10.00 | 2.22 | 6.08 | 0.90 | 5.35 | 0.08 | 54.60 [378.10|— 0.029
3 5.51 | 862 | 1.12 | 482 | 0.92 | 017 | 1.04 [ 0.16 | 0.92 [ 0.22 | 0.64 [ 0.10 | 0.57 | 0.08 | 6.08 | 30.97 |—0.104
4 11.00 [ 2.30 | 2.5 |[10.40| 1.66 | 0.25 | 1.8 [ 0.29 | 1.71 | 0.37 | 1.07 | 0.16 | 1.04 | 0.16 | 10.10 | 64.91 [— 0.002
5 3.41 | 630 | 0.67 | 282 | 0.5 | 008 | 0.60 [ 0.10 | 0.4 [ 0.13 | 0.33 [ 0.05 [ 0.35 [ 0.04 | 3.08 | 19.06 |—0.024
6 4.9 | 862 | .08 | 424 [ 1.00 [ 0.19 | 1.08 | 0.18 | 0.95 | 0.20 | 0.50 [ 0.07 | 0.38 | 0.06 | 7.22 | 30.5 |— 0.044

S

7 105 182 [20.50 | 70.40 | 15.50 | 3.18 |12.40 [ 2.11 [16.10 | 3.60 |10.60 | 1.42 | 8. .34 102 |554.9|—0.025

8 220 [ 390 [ 0.38 [ .01 | 0.25 | .07 | 0.26 [ 0.04 | 0.20 [ 0.05 [ 0.14 | 0.02 | 0.16 | 0.02 | 2.54 | 11.24 | 0.022

100
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Geochemistry and sedimentary environments of the Palaeozoic siliceous
rocks in western Hubei

LEI Bian-jun', QUE Hong-pei', HU Ning’, NIU Zhi-jun’, WANG Hua'
(1. Southwest China (bllege of Petroleum, Nanchong 637001, Sichuan, China; 2. Yichang Institute of Geology and
Mineral Resowces, Yichang 443003, Hubei, China )

Abstract: The thin-bedded siliceous rocks are developed in the Upper Ordovician Wufeng Formation, the lower part of
the Lower Silurian Longmaxi Fomation, Lower Permian Gufeng Formation and Upper Pemian Dalong Formation in west-
ern Hubei. The nodular and/or stratoid cherts are observed in the limestones of the Permian Qixia, Maokou and Wujiap-
ing Fomations. The geochemical signatures based on the Fe-Al-Mn triangular diagram, U-Th discriminant diagram, Cu,
Ni, Co, Cr and Zr correlation diagram, the elements Ba, As and Sb and REE distribution patterns all suggest that the
bedded siliceous rocks in the Wufeng and Longmaxi Formations may be assigned to the biochemical and chemical sedi-
ments deposited from nomal sea water. Although the bedded siliceous rocks in the Gufeng and Dalong Formations and
chert nodulars in the Maokou Formation are not characteristic of hydrothemnal sediments, they are affected by the hy-
drothermal deposition. This case is especially noticeable for the siliceous rocks in the Gufeng Fomation. The sedimentary
environments of the siliceous rocks in the Wufeng and Longmaxi Formations are represented by relatively stagnant and
deepwater basins surrounded by ancient continents, island chains and caibonate platforms. The siliceous wcks in the
Gufeng and Dalong Fomations, western Hubei were deposited in the reduced environments of the basins and/or platform
trenches within carbonate platforms created by faulting and rifting. The ratios of CaO/ (Fet+Ca0) and (MgO/ ALO3) X
100 show that the sea water during the deposition of the siliceous rocks in the Wufeng, Longmaxi and Dalong Formations
might be slightly freshened. The bioclastic limestones with nodular or stratoid cherts in the Qixias Maokou and Wujiaping
Formations lay down in the reduced environments caused by rapid transgression and upwelling currents.

Key words: siliceous rock; major element; trace element; REE; sedimentary envimonment



