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1. ;2. HCR 4
Fig.1 Schematic geotectonic map and paleocurrent
direction in western Ordos basin
( base map simplified from Zhang Hong 1995)

1. ancient landmass; 2. subduction zone; 3. fault; 4. study area
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Fig.2 Location( A after literature 9 ) and lithologic character ( B) of Yingtaogou Formation

and its stratigraphic correlation( C)
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Table 1 Content( %) of the sandstone in the Fe, 0, +MgO TiO,~ Al, 0,/
Yingtaogou Formation $i0,.K,0/Na,0.Al,0;/( CaO+Na,0)
Qt-F-L Qm-¥-Lt ( 4) 39
Qt F L Qm F Lt s
H-1RA 68 13 19 49 13 38 Bhatia
H--R=2 57 15 28 36 15 49 ey Fe, 0, +MgO
H-1-R-3 55 15 30 31 15 54 2.82% ~5.21% 3729
H3-R- 54 21 25 37 21 42 o - 7 '
H-4R- 67 13 20 45 13 42 @ Ti0,+ Al 0,/8i0, Ti0,
H4-R-2 64 16 20 39 16 45 0.37% ~0.56% 0.44%;
Hah=2 54 10 36 36 10 4 AL,0,/Si0, 0.08% ~1.14%
H-6-R- 55 15 30 31 15 54 _
H9-R- 66 14 20 44 14 42 0.1%; 3 K,0/Na,0
H-6-R-1 59 11 30 37 11 52 Al,0,/( CaO+Na,0) K,0/Na,O
1.05% ~ 3.21%
2.25%; Al, O, /( CaO +Na, O)
1.09% ~3.05% 1.91%; @Fe,0,+MgO
TiO, 1
1 8
i Fe,0,+MgO AL, O,/
3 Si0, 1
A. /B ; C. 7 s
Fig.3 Diagram showing the average component of the MgO K,0/Na,0 1
sandstone of the Yingtaogou Formation . Fe, O, + MgO Al, 0,/( CaO +
. ) e ’ 2 3 2 3
A. cratons; B. recycled orogenic belt; C. magmatic arc Na,0) 4
( 39)
A. ; B. ; C. D ; Fe, 05

Fig.4 Diagram of major elements and tectonic setting

A. Oceanic island arc; B. Continental island arc; C. Active continental margin; D. Passive continental margin; Fe, O represents total iron



2 209
K,0 . Al 0, K,0/Na,O
Al,0,/( CaO+Na,0) o
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Fig.5 Major element ratios diagrams of sandstones and ( 63)
siltstones for tectonic setting : La/Th-Hf ( 6@)
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Fig.6  Discrimination diagrams of tectonic setting based on trace elements of detrital rocks
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Table 2 Major element analyses( % ) of the Yingtaogou Formation
Si0,  ALO;  TiO, Fe,0; FeO  CaO  Mg0  K,0  Na,0  MaO  P,05 H,0°
H1R3 69.03 9.03 0.53 1.41 1.65 6.25 1.39 2.25 1.34 0.047 0.198  2.18
H9Y9R- 80.16 6.49 0.41 1.13 1.22 3.47 1.00 2.09 0.71 0.027 0.160  1.47
H-13-R- 73.47 9.72 0.48 1.82 1.58 2.75 1.59 3.05 0.97 0.036 0.155  2.33
H-16-R- 77.54 6.52 0.40 1.23 1.05 4.26 0.94 2.42 0.76 0.040 0.154  1.69
H20-R-2 77.42 6.36 0.38 1.16 0.91 4.67 0.93 2.11 0.70 0.048 0.146  1.62
K-1R- 80.94 7.01 0.39 1.44 0.79 2.15 0.97 2.03 0.78 0.030 0.145 1.75
K7RA 74.74 10.24 0.56 1.28 2.32 1.83 1.60 2.10 1.53 0.042 0.189  2.32
K-10R- 77.22 6.65 0.37 0.88 1.08 4.88 0.87 1.28 1.22 0.085 0.140 1.62
K-13R-1 79.52 8.14 0.44 1.28 1.46 1.66 1.17 1.80 1.06 0.033 0.158  2.05
K-17R-=2 80.90 6.55 0.40 1.14 0.98 2.77 0.93 1.58 0.91 0.042 0.152  1.61
3 (%107%)
Table 3 Trace element analyses( x10™°) of the Yingtaogou Formation
Ba Sr v Zn Co Zr Cs Pb Rb Sc Th U Cu Ni Cr Ta Nb
H-1R3 240.1 63.6 39.7 38.8 7.16 399.6 2.46 14.8 79.2 6.67 20.39 3.05 11.8 15.8 39.6 0.97 10.77
HY-R- 258.1  45.1 37.7 30.8 495 3722 1.92 14.5 70.5 6.01 17.47 256 132 132 36.8 0.77 8.83
H-13-R- 383.7 51.7 53.5 50.8 8.69 2264 391 18.0 1123 798 21.71 252 21.0 20.2 49.1 0.98 11.40
H-16-R-1 384.0 66.5 38.1 32.5 5.33  341.6 2.04 17.7 83.5 6.26 19.13 2.50 11.7 13.7 399 0.64 9.25
H-20R-=2 266.3 529 32.7 28.6 494 289.2 210 16.7 72.0 5.65 1536 228 9.4 13.0 352 0.65 843
K4-R- 305.1  40.8 37.8 32.0 5.38 2704 2.34 15.6 78.6 5.50 21.13 198 95 145 39.0 0.72 8.91
KIR- 266.8  59.3 53.5 60.8 7.51 2999 2.77 18.7 92.3 8.37 29.73 3.50 23.6 20.8 533 1.10 12.95
K-10-R- 169.1 1184 36.9 34.5 4.58 225.1 2.15 18.6 58.4 5.72 1694 258 162 143 351 0.71 8.73
K-13R- 240.5 66.2 43.2 37.5 6.53 249.8 2.46 27.1 74.9 6.90 19.43 276 15.7 17.1 422 0.82 10.17
K47R=2 214.5 83.6 39.3 28.6 5.58 3415 193 19.3 66.9 6.41 2040 239 132 143 342 0.83 9.56
4 (%107%)
Table 4 The REE analyses( x10°) of the Yingtaogou Formation
Y La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Hf
H-1R3 47.53 59.15 1234 16.03 60.36 12.11 2.15 1042 1.83 11.62 2.23 6.52 1.04 6.59 1.13  13.23
H-9R- 30.08 44.33 9257 11.67 43.07 8.19 1.56 7.20 1.20 7.51 1.43 4.26 0.69 4.56 0.85 12.06
H-13-R- 30.69 43.49 77.64 11.02 41.68 7.97 1.67 7.10 1.20 7.52 1.42 4.26 0.67 4.43 0.72 7.24
H-16-R-1 33.20 44.23 74.62 11.52 42.81 8.33 1.60 7.39 1.31 8.34 1.60 4.92 0.79 5.25 0.89  10.98
H20R-=2 29.93 3536 6099 942 3530 7.07 1.41 6.23 1.12 7.19 1.40 4.17 0.67 4.34 0.72 9.40
K4-R-1 21.98 31.94 5244 801 2949 559 1.23 4.95 0.86 5.41 1.03 3.09 0.51 3.37 0.62 8.74
K-7R-1 4590 48.30 105.7 13.47 51.59 10.10 1.82 9.10 1.62 1041 2.04 5.97 0.96 6.04 0.98 9.44
K-10-R- 37.21 42.24 71.86 10.93 41.51 7.96 1.59 7.25 1.31 8.57 1.65 5.00 0.80 5.02 0.80 7.27
K-43R- 28.35 41.08 69.20 10.24 37.55 7.05 1.39 6.24 1.06 6.65 1.30 3.86 0.63 4.10 0.70 7.97
K47R=2 32.14 47.80 95.69 11.65 42.61 7.99 1.47 7.09 1.21 7.55 1.47 4.34 0.71 4.69 0.83  10.62
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Fig.7 Distribution patterns of rare earth elements from Yingtaogou Formation in Helan Mountains region
and rock series of peripheral orogenic belts
A »B.C 54 ;D 55 ,E 56  F 57
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( 1)

Fig.8 Relative age probability diagrams of the Ordovician strata in the Helan Mountains area and its vicinity ( after reference 11 )
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in the Laohushan area from Jingtai country Gansu province J . Acta

Provenance and Tectonic Settings Analysis of Yingtaogou Formation
of Middle Ordovician in Helan Mountain Area
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Abstract: Yingtaogou Formation in the Helan Mountain area located in the western margin of Ordos basin consists
of a set of terrigenous detrital rocks with carbonate slump gravity flow deposits. The Early Paleozoic tectonic setting of
Ordos basin is still in debate due to the lack of reliable material source data. In this paper the petrologic and geo—
chemical characteristics have been researched systematically. The characteristics of debris composition of sandstone
show that Yingtaogou Formation comes from recycling orogeny area. The geochemical signatures of major and trace ele—
ments of sandstone from Yingtaogou Formation indicate its double provenance supply feature. More specifically com—
parison study on REE distribution patterns shows clastic rocks from Yingtaogou Formation derive from Alashan and/or
North Qilian orogenic belt. The geochemical signatures of major and trace elements and REEs in Combination with
the discrimination diagrams for tectonic settings have mirrored that the study area when Yingtaogou Formation deposi—
ted was surrounded by the active and passive continental margin which means it is affected by both Helan aulacogen
and North Qilian Early Paleozoic orogenic belt. REE patterns between Yingtaogou Formation and its adjacent areas
display the former is in accordance with Alashan paleolandmass to the northwest and granite from North Qilian Early
Paleozoic orogenic belt and the REE distribution pattern show they are rich in LREE and lack of HREE and exhibit
slightly Eu anomalies and marked negative Tm anomalies. After comprehensive consideration of the middle Ordovician
palaeocurrents in the western Ordos and detrital zircon age features this paper suggests that the provenance of Ying—
taogou Formation was mainly the North Qilian orogenic belt and the Alashan paleolandmass as a minor one.
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