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Abstract: The petrologic and geochemical signatures of volcaniclastic material preserved within carbonate platform deposits
from boreholes in the Yanxia area of northern Tarim Basin indicate the presence of an active continental margin volcanic arc
during the Middle and Late Ordovician. The volcaniclastics within the Middle Ordovician Yingshan Formation occur as thin lay-
ers of basic tuffites in which the vitric grains have undergone partial replacement by carbonate and clay. The volcaniclastics with-
in the Upper Ordovician Lianglitage Formation are primarily basic volcanic clasts within oolitic and grainstone shoal deposits.
Geochemical ratios,especially those of Th/Yb-Ta/Yb,U/Th-Th and Ba/Th-(1.a/Sm) ,fall within the fields for typical volcanic
arcs on continental margins and with a variable admixture of fluids that had interacted with pre-volcanic terrestrial sediments.

The degree of admixture is greatest in the volcaniclastics within the Lianglitage Formation, which suggests that the inferred
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subduction of the South Tianshan Ocean crust below the present northern margin of the Tarim plate had begun by Middle

Ordovician and had intensified during the Late Ordovician.

Key words: Tarim Basin; Yanxia area; Ordovician; volcaniclastic material; geochemistry.
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Fig.1 Tectonic units and sampling location of Tarim Basin
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Fig.2 Integrated stratigraphic column in the study areas during the Ordovician
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Fig.3 Prototype of Tarim Basin and adjacent areas in Early-Middle Ordovician (a) and Late Ordovician (b)
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Table 1 Major element (%), trace element (10 °) and rare earth element (10 °) concentrations and typical values of

Yingshan Formation and Lianglitage Formation in the Tarim Basin

ke = T914 T914 S110 S110 S110 S110 S110 S108 S108 S108 S108 S108

FaRis A A B B B B B B B B B B
5 T1 T2 S1 S3 S4 S5 S6 S9 S10 S7 S8 S11
SiO, 4.75 10.44 11.32 16.74 18.39 31.15 34.80 15.78 18.16 2.35 2.80 2.08
Al O 1.80 4.72 1.20 2.07 1.75 3.52 0.91 5.91 6.62 0.57 0.73 0.57
TiO, 0.06 0.14 0.16 0.33 0.26 0.42 0.07 1.26 1.45 0.05 0.07 0.06
Fe, O3 0.39 0.73 1.33 2.46 1.94 2.47 0.81 7.54 4.84 0.52 0.91 0.40
MgO 0.28 0.75 0.30 0.37 0.32 0.45 0.17 3.29 4.02 0.72 0.66 0.91
K»O 0.63 1.50 0.50 0.79 0.69 1.34 0.27 0.91 0.95 0.14 0.20 0.14
Na, O 0.05 0.15 0.04 0.11 0.08 0.14 0.03 0.78 1.22 0.04 0.05 0.04
CaO 51.70 45.30 47.40 44.10 43.20 34.30 35.30 37.10 3410  52.70 52.60 53.20
MnO 0.01 0.01 0.11 0.08 0.07 0.04 0.03 0.09 0.08 0.05 0.05 0.04
P, O <<0.01 0.01 0.05 0.09 0.07 0.10 0.02 0.18 0.25 0.03 0.03 0.02
BaO 0.01 0.01  <<0.01 0.01 0.01 0.09 0.01 0.02 0.02 0.01  <<0.01 0.01
Cr; 03 <20.01 <<0.01 0.01 0.01 0.01 0.02 0.01 0.09 0.08 0.01 0.01 0.01
SO; 0.64 1.35 2.09 4.39 3.46 4.10 1.10 7.01 0.49 0.44 1.20 0.21
SrO 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.04
LOI 40.11 35.18 35.77 30.76 31.15 24.35 26.91 25.07 28.39  42.28 41.03 42.64
Li 2.09 4.43 4.69 6.83 7.54 13.54 19.18 41.97 48.28 2.11 2.58 2.59
Be 0.20 0.46 0.21 0.27 0.26 0.59 0.19 0.74 0.68 0.12 0.21 0.14
Sc 2.54 4.01 2.99 6.69 5.10 6.01 3.53 19.81 13.51 1.33 2.53 1.42
\ 4.36 7.32 15.97 32.83 25.16 41.72 13.94  155.99  159.54 8.19 11.52 10.22
Cr 1.47 2.09 25.19 61.15 44.78 85.79 14.22  533.57  421.37 7.47 14.25 11.05
Co 1.66 1.72 4.87 7.36 5.49 7.17 5.87 23.34 19.96 2.45 2.93 2.67
Ni 8.09 7.40 18.66 30.92 24.10 25.76 14.71 17242 152.61 15.03 16.33 17.79
Cu 2.92 1.40 7.72 12.21 7.96 13.27 7.22 12.04 12.69 2.34 3.31 1.33
Zn 6.45 14.19 22.98 39.53 31.20 40.71 29.61 30.64 47.08 12.25 19.73 13.01
Ga 2.07 5.54 2.07 3.49 3.13 5.86 1.72 7.87 9.49 0.95 1.14 0.89
Rb 10.48 25.16 11.19 16.66 14.81 35.72 10.20 19.30 15.35 6.08 8.17 6.31
Sr 197.47 292.44  276.46  307.07  314.19  236.72  263.74  300.65  304.81 399.56  435.23  319.07
Y 8.26 19.38 17.72 27.64 28.17 24.13 20.00 21.99 22.62 6.96 18.44 9.49
Zr 30.01 74.27 22.70 33.44 28.73 65.02 14,10 102.15  130.12 15.79 13.95 9.67
Nb 1.36 3.20 4.80 7.65 6.34 10.37 1.37 25.63 40.71 0.98 1.32 1.28
Cs 0.82 2.23 0.33 0.43 0.38 1.20 0.42 0.84 0.60 0.26 0.39 0.29
Ba 16.87 24.35 20.55 82.03 23.25  697.52 14.86  112.89 95.03 15.24 25.49 30.32
La 9.93 18.70 12.78 19.28 19.31 21.53 12.79 21.68 26.71 4.33 8.45 5.87
Ce 23.69 42.02 23.54 38.42 37.89 39.54 25.95 41.96 49.30 8.49 21.41 11.92
Pr 2.75 4.85 2.64 4.52 4.50 4.35 2.94 4.99 5.76 1.11 2.36 1.43
Nd 10.71 19.09 10.76 18.64 18.16 17.49 11.73 20.70 23.31 4,50 9.39 5.97
Sm 2.21 3.87 2.34 4.12 3.97 3.68 2.66 4.67 4.95 1.11 2.39 1.27
Eu 0.49 0.81 0.55 0.87 0.84 0.71 0.46 1.23 1.36 0.23 0.53 0.32
Gd 1.72 3.10 2.56 4.32 1.22 3.96 2.70 4.37 4.72 1.16 2.64 1.32
Tb 0.26 0.50 0.39 0.68 0.69 0.63 0.48 0.64 0.66 0.18 0.42 0.22
Dy 1.43 3.09 2.46 4.18 4.06 3.63 3.00 3.75 3.73 1.05 2.47 1.33
Ho 0.31 0.66 0.46 0.84 0.81 0.73 0.59 0.71 0.73 0.21 0.49 0.27
Er 0.94 2.16 1.31 2.33 2.29 2.05 1.74 1.87 1.91 0.57 1.32 0.79

Tm 0.14 0.34 0.19 0.36 0.33 0.33 0.28 0.28 0.29 0.08 0.21 0.12
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BRI T914 T914 S110 S110 S110 S110 S110 S108 S108 S108 S108 S108

FaRis A A B B B B B B B B B B
5 T1 T2 S1 S3 S4 S5 S6 S9 S10 S7 S8 S11
Yb 1.05 2.43 1.12 2.10 2.02 2.00 1.79 1.63 1.62 0.51 1.25 0.63

Lu 0.18 0.38 0.16 0.30 0.27 0.30 0.27 0.24 0.23 0.07 0.17 0.09
Hf 0.70 1.82 0.57 0.86 0.71 1.66 0.37 2.98 3.35 0.39 0.36 0.25

Ta 0.10 0.22 0.33 0.52 0.43 0.74 0.12 1.56 2.23 0.07 0.10 0.09
Pb 2.06 4.35 4.79 8.67 6.82 8.57 4.82 13.01 7.44 5.36 8.60 2.01
Th 1.65 3.43 1.45 2.35 2.09 4.83 2.88 4.77 5.75 1.56 2.20 1.15

U 0.83 1.40 0.30 0.48 0.45 0.94 0.58 1.08 0.93 1.13 0.86 1.04

Y REE 55.80  102.00 61.23  100.95 99.35  100.91 67.37  108.71  125.27 23.60 53.49 31.56
(La/Yb)x 6.76 5.52 8.22 6.57 6.85 7.73 5.14 9.55 11.86 6.09 4.86 6.64
Eu* 0.74 0.69 0.68 0.62 0.62 0.57 0.52 0.82 0.85 0.61 0.64 0.74
Nb/Y 0.16 0.17 0.27 0.28 0.23 0.43 0.07 1.17 1.80 0.14 0.07 0.14
Zr/TiO: 0.05 0.05 0.01 0.01 0.01 0.02 0.02 0.01 0.01 0.03 0.02 0.02
Th/Yb 1.57 1.41 1.30 1.12 1.03 2.42 1.61 2.93 3.56 3.06 1.76 1.82
Ta/Yb 0.10 0.09 0.30 0.25 0.21 0.37 0.07 0.96 1.38 0.14 0.08 0.14
U/Th 0.50 0.41 0.20 0.21 0.21 0.19 0.20 0.23 0.16 0.73 0.39 0.91
Ba/Th 10.20 7.10 14.14 34.84 11.14  144.37 5.16 23.65 16.52 9.79 11.60 26.33
(La/Sm), 2.83 3.04 3.44 2.94 3.06 3.68 3.03 2.92 3.40 2.46 2.23 2.90

- A AR B AR £ Ak 3% 8 TUBE I B ARFR K LR B R

(F 6a) .5k H T914 I A9 HE i ¥ 76 WA 1 2 X3
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