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Sedimentary environment and tectonic backgrounds of the Wangquankou
Formation carbonate rock sequences in southwestern Ordos Basin
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Abstract: A very thick Middle Proterozoic carbonate strata represented by the Wangquankou Formation is distributed in
the southwestern Ordos basin. In order to forecast its petroleum exploration prospects, major and trace elements were
measured on samples to reveal the rock characteristics,sedimentary environment , tectonic settings and origin of siliceous
rocks of the Wangquankou Formation. The Wangquankou Formation mainly consists of dolomites, siliceous dolomites and
silicalites , with minor quartz sandstones. Geochemical features of siliceous materials in silicalites and siliceous dolomites
clearly show a biochemical origin,with almost no influences from epicontinental clastic input. Discrimination diagrams of
redox environment ,such as V/Cr,Ni/Co,V/(V +Ni) and Ce/La,indicate that the Wangquankou Formation was deposi-
ted in aerobic or transitional dysaerobic shallow water. Paleo-temperature data,in good agreement with Sr/Cu values , sug-
gest that regional temperatures were highest during deposition of the Wangquankou Formation, further indicating an arid
and scorching climate background. Sr/Ba and CaO/( CaO + MgO) environment discriminant graphs, Y abnormity and
(La/Nd) ., ratio show that the carbonate rocks formed in marine saltwater or transitional semi-saltwater environment. A

comprehensive analysis of various diagrams,such as La-Th-Sc, Th-Co-Zr/10 and 100Eu/ Y, REE- LREE/HREE graphs,

indicates that carbonate samples from the Wangquankou Formation carry information of active continental margin, conti-
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nental island arc and middle continent-shallow water sedimentary system. Samples from regions of Long Country Guguan,

Tanshan ,and Zhuozishan located at the basin margin are all characterized by high REEs , indicating a tectonic background

of continental back-arc depression during the Wangquankou Stage. In conclusion, siliceous rocks and carbonate rocks of

biochemical origin in this region were deposited in mild-oxidizing , marine-continental transition environment, with the

backgrounds of desiccation and torridness with the tectonic settings of epicontinental back-arc depression.

Key words :sedimentary environment , tectonic setting, carbonate rock , Wangquankou Formation, Ordos Basin
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Table 1 Major elements of samples from the Wangquankou Formation, Ordos Basin

BB e A HREER o/ (G ?83 0
ALO;  CaO Cr0; Fe,0, K,0 Mg0 MuO Na,O P05 Si0, Tio, 1oi MO 50 | MgO) Na,0
QS-03 Uil 0.04 30.30 <0.01 0.07 0.00 21.00 0.01 0.07 0.01 3.8 <0.01 43.93 1.4 525 0.08 0.14
QS-04 Ul 0.14 30.60 <0.01 0.18 0.04 20.80 0.02 0.08 0.01 215 <0.01 45.10 1.47 1.49 0.04 0.50
QY -04 L5l 0.24 31.60 <0.01 0.09 0.07 20.50 0.01 0.09 0.01 0.59 <0.01 459 1.5 0.8 0.01 0.78
HT -01  Thilk 0.12 31.00 <0.01 0.23 0.03 21.40 0.02 0.08 0.02 1.14 <0.01 45.51 1.45 1.78 0.02 0.38
HT -4 #7E 0.59 29.20 <0.01 0.70 0.33 19.55 0.13 0.09 0.03 521 0.04 44.22 1.49 0.33 0.11  3.67
GY -01 =%l 0.05 31.00 <0.01 0.26 0.03 2.3 0.02 0.08 0.0 0.37 <0.01 45.84 1.46 4.26 0.01 0.38
TS-06 7%l i 0.57 29.30 <0.01 0.78 0.42 20.1 0.4 0.09 0.02 3.00 0.03 4497 1.46 0.35 0.06 4.67
7-2 HZ¥il = 0.36 31.90 <0.01 2.24 0.16 17.55 0.22 0.08 0.02 224 0.04 4502 1.8 0.49 0.05 2.00
X-1  [#x® &) 0.98 28.51 0.69 0.21 20.09 0.08 0.06 0.06 4.9 0.20 43.71 1.42 0.21 0.10 3.50
X-2 [#x® 0.09 30.70 0.29 0.02 21.78 0.02 0.06 0.01 0.54 <0.01 45.99 1.41 2.42 0.01 0.33
X-4  [#x® 0.01 31.44 0.25 <0.01 21.99 0.01 0.04 0.01 0.77 <0.01 45.00 1.43 21.99 0.01 0.25
X-5  [#x® 0.68 27.85 0.51 0.03 19.31 0.08 0.06 0.02 89 0.06 42.00 1.4 0.28 0.19 0.50
X-6 [#x® 0.52 30.44 0.34 0.05 20.96 0.06 0.06 0.03 1.98 0.07 45.07 1.45 0.40 0.4 0.83
X-7  [#x® 0.03 31.55 0.08 <0.01 22.08 0.02 0.05 0.01 0.02 <0.01 4575 1.43 7.36 0 0.20
X-8 [#x® 0.03 31.49 0.08 <0.01 21.98 0.02 0.05 0.01 0.02 <0.01 45.82 1.43 7.33 0 0.20
HT -02  thigk 1.60 19.50 <0.01 0.62 0.30 13.05 0.01 0.07 0.02 34.10 0.05 29.97 1.49 0.08 1.05 4.29
TX-01 #HJpli ®  0.08 24.80 <0.00 0.18 0.02 17.10 0.0l 0.07 0.0 20.90 <0.0l 36.29 1.45 2.14 0.50 0.29
X-3  [#x® R 0.48 25.52 0.46 0.12 18.07 0.4 0.06 0.02 1550 0.04 39.29 1.41 0.38 0.36  2.00
QS -01 gl 2 0.07 26.10 <0.01 0.17 <0.01 17.95 0.02 0.08 0.01 17.00 <0.01 38.22 1.45 2.56 0.39 0.13
PL-01 P ba 0.03 17.00 <0.01 0.23 <0.01 11.75 0.01 0.05 0.01 45.40 <0.01 24.93 1.45 3.92 1.58 0.20
LX -02 JFRAIHE 1.23  18.95 <0.01 0.77 0.32 11.95 0.02 0.05 0.02 38.10 <0.03 28.20 1.59 0.10 1.23  6.40
77.-01 7l s 098 0.55 <0.01 0.70 0.58 0.16 <0.01 <0.01 0.02 95.70 0.1 0.74 3.4 0.58 134.79  >58
HT-03 hie » 0.07 9.07 <0.01 0.32 0.01 5.95 0.01 0.03 0.01 70.70 <0.01 13.53 1.52 0.85 4.71 0.33
QS -02 gl b 0.08 5.15 <0.00 0.33 0.02 370 0.00 0.02 0.01 8.30 <0.01 7.96 1.39 0.46 9.30 1.00
ﬂ]J(bEﬁiBi‘E@ 1.41 0.1 2.67 0.42 033 0.80 0.16 0.03 92.63 0.09 0.33 0.0023 210.52 2.63
Pk R 1.9 1.33 212 0.4 095 0.78 041 0.1 92.80 0.08 1.40 0.0048 40.70 1.02
ﬁi%hﬁﬁfﬁﬁﬁ@ 0.71  0.30 0.43 0.05 0.02 0.2 006 002 959 0.03 293 1500 0.0003 299.88 0.83
He MR R R e @ 0.84  5.07 .59 0.16 0.19 0.30 0.18 0.03 8.08 0.016 0.34 26.68 0.0023 16.75 0.89
J(Mhﬁﬁ%ﬁﬁﬁ(s) 5.8 2.82 0.82  1.05 1.15 1.18 79.91 0.46 2.45 0.0020 20.13 0.8
Kl - AR AS 3,74 1.00 1.35  0.53 1.26 0.51 85.74  0.20 0.79 0.0034 37.94 1.04
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(Si0, =15.50% ~45. 4% , -1l 28.50) & 5 .
HASME# K, 1 A1,0,(0.07% ~ 1. 60% , -1 0.
58%) .Ti0, (0 ~0.05% , -1 0. 03 % ) & AR AIE, &
WU S AR AZ BRI s e o 4 11 4 ek T A
i Si0, B e (Si0, =70.7% ~80.2% ,n =2, F-¥
H76.50%) ,Ca0(5.15% ~9.07% , F-¥{EH 7.11%)
1 MgO (3.70% ~5.95% ,F-3{H 4. 83% ) &5 41§,
A1,0,(0.07% ~0.08% , (0. 08% ) . TiO, ( <0.
01% ) & B/NT 1%, [FFE s TR BEA AN A7 il
L Y/bpis= Al N

FA ARG TR (R 2) Mk 757
P e E F A —F, V/Cr 2 0.09 ~6.00, -1
4 1.62(n=23),Ni/Co H 0.34 ~5.50, - {H K
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7

2.19(n=23),V/(V + Ni) 4 0.37 ~0.91, F-¥{H K
0.65 (n=23),St/Ba }0.11 ~12.00, FH¥{E K 2. 77
(n=23), HeH= A MEEF A= 585 St/Cu i
0.19 ~70.59 ,SFE-¥{E N 18.07 (n =15) ,Al/ (Al + Fe +
Mn) 7 0.10 ~0.66,FH{E 4 0.32 (n=15) ,Mn/Sr Ky
0.43 ~15.31,5F44{H 4 3.70(n =20) ,

A PRSP TR B R (2.04 ~23.80) x
107° PN 7.99 x 107° (3£ 3) M3 R A A =
B S REA Y W TR AR, B
+ FIEEH + HfH ( LREE/HREE ) 3 5. 04 ~ 11. 23, -1
{H# 8.56,La/Yb HAEA T 8. 14 ~32. 50, -1 {H K
17.53, FiE ¥ iR T2 AR R ER 0 5 1E Y
Wk, La/Sm AT 3.02 ~26. 67, F-H{H Jy 12. 52,
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