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Provenance and tectonic background of the Lower Ordovician
flysch in Oulongbuluke microplate
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Abstract: Using the geochemistry data, provenance property and structural attributes of Shihuigou formation clastic rocks
from Dameigou outcrop were studied under the guidance of the sedimentary geotectonic theories. The results indicate that the
provenance of the Shihuigou Formation with characteristics of moderately weathered and rapid accumulation is the upper crust
acidic rocks, deposited in the active continental margin tectonic setting. From the early period of Early Ordovician, detrital
material from Tanjianshan arc-continental collision zone distal overlapped from the south to the north, leading to the transition
of sedimentary petrology types,sedimentary facie types and sedimentary system; By 488—471 Ma, the study area had entered
into the stage of continental-arc collision period; During the Cambrian to Early Ordovician period, the Oulongbuluke sea ba-
sin was located in the back-arc position, which is not a passive continental margin basin, but a back-arc basin related to the
subduction-arc collision.
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Fig.1 Sketch geological map of study area( after sun et al, 2014)
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Fig.2 Typical outcrop sedimentary characteristics pictures of Shihuigou Formation
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Table 1 Typical elements compositions of detrital stones from Shihuigou Formation

ALOy/  Ca0/ Fe,0./ K, 0/  Mg0/ Na,0/ S0,/  Ba/ Ce/ Co/ Cr/ Hi/ La/

1
el % % % % % % % (pgg™) (mgeg™) (pgeg™) (pgeg™) (pgeg™) (pgeg™)
DMGOl  11.88 3.05 534 2,17 236 1.16 67.40 280 648 7.0 51 3.1 33.4
DMG02 9.23 817 401 152 175 126 63.90 380  70.4 5.7 2 2.6 34.7
DMGO3 820 3.73 2,46 143 114 1.12  76.44 170  70.2 3.1 26 49 352
DMGO4  10.38  6.52 413 197 2,00 L1l 6552 260 524 7.8 40 2.6 26.3
DMGOS  13.30 3.34  6.25 2.57 2.86 1.00 63.40 310 6L.6 9.6 63 2.7 310
DMGO6  10.65 2.73 413 2,01  1.90 1.03 71.73 240  65.5 6.5 41 4.0  33.5
DMGO7 9.92  3.44 371 1.80 1.78 1.18 72.33 490  63.7 5.4 37 3.5 319
DMGOS  10.22 10.23  4.15  2.00 2.12 104 5875 270  66.9 7.2 45 3.3 34.2
DMG09 8.95 3.77 328 L64 151 1.05 73.83 290 647 5.0 31 4.7 30.8
DMG10 8.44 4.8 317 1.38 1.50 1.19 7231 380 6.9 4.3 28 4.0 3.4
DMG11 9.11 671 416 149 1.71 122 66.48 210 57.2 4.4 34 3.1 29.0
DMGI2  10.46  3.30  3.47 2,05 167 1.16 71.83 240  70.1 5.6 42 3.9 377
DMG13 6.78 4.8 257 L.14 L11  0.94 76.28 230 542 2.8 2 42 217
DMG14 8.08 579 247 1.2 114 1.09 72.09 240  63.6 3.6 25 3.2 33.6
DMG15 9.24 504 339 172 1.5 111 7124 260  63.7 5.1 34 3.3 32,6
e 7% Dy/ E/ Ev/ G/ Ho/ Lw N/ P/ Sw/ T/ Tm/  Yb/
(pgeg™) (perg™) (perg™) (perg™) (pgrg™) (pgg™) (perg™) (perg™) (perg™) (perg™) (mge™) (perg™) (pgeg™)
DMGO1 95.2 4.2 2.6 1.1 5 0.8 0.4 263 6.7 5.8 0.7 0.4 2.4
DMGO2 80.2 5.2 3.2 1.3 56 1 0.5 29 7.1 6.7 0.8 0.5 2.6
DMGO3  156.0 4.0 2.8 0.9 50 0.8 0.4 290 7.3 6.0 0.7 0.4 2.5
DMGO4  79.5 3.5 2.3 1.1 4.4 0.7 0.3 23.8 6.2 5.6 0.6 0.4 2.0
DMGO5 87.1 4.2 2.9 1.1 47 0.8 0.4 27.8 7.0 5.9 0.7 0.4 2.5
DMGO6  127.0 3.1 2.1 0.9 3.7 0.7 0.3 247 6.6 5.1 0.5 0.3 2.0
DMGO7  119.0 3.6 2.5 0.9 41 0.7 0.3 262 6.8 5.4 0.6 0.3 2.1
DMGO8  122.0 4.0 2.5 1.2 43 0.7 0.3  27.4 7.2 5.7 0.7 0.4 2.2
DMGO9  147.5 3.8 2.5 1.0 4.6 0.8 0.3 284 7.5 6.0 0.6 0.4 2.3
DMGIO  131.0 3.7 2.6 1.0 43 0.8 0.3 266 68 5.7 0.6 0.4 2.2
DMGIT  103.5 5.3 3.0 1.2 57 1.0 0.4 29.6 6.3 6.4 0.9 0.5 2.9
DMGI2 1345 3.6 19 0.9 42 0.7 0.3 287 6.7 50 0.7 0.3 1.9
DMGI3  137.5 3.9 2.2 1.0 40 0.8 0.3 254 5.7 4.8 0.6 0.4 2.2
DMG14 107 4.3 2.5 1.2 4.6 0.8 0.4 298 6.8 5.4 0.8 0.4 2.4
DMGI5  113.0 4.0 2.2 1.1 47 0.8 0.3 291 6.3 5.5 0.7 0.3 2.2
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e Nb/ N/ Pb/  Rb/  Se/ St/ Ta/  Th Ti/ U/ v/ Y/ In/
M (ugg ) (perg™) (peg) (ngrg™) (peg) (peeg™) (perg™) (pgeg™) (perg™) (peg™) (nerg™) (peg™) (pgeg™)

DMGO1 95.2  62.6 42 2.6 1.1 5.0 0.8 0.4 263 67 5.8 0.4 2.4
DMGO2  80.2 645 5.2 3.2 1.3 5.6 LO 0.5 290 7.1 6.7 0.5 2.6
DMGO3  156.0 66.9 40 28 0.9 50 0.8 0.4 290 7.3 6 0.4 2.5
DMGO4 79.5 54.4 3.5 2.3 1.1 4.4 0.7 0.3 23.8 6.2 5.6 0.4 2.0
DMGOS 87.1 622 42 2.9 1.1 4.7 0.8 04 278 7.0 59 0.4 2.5
DMGO6  127.0  60.4 3.1 2.1 0.9 3.7 0.7 0.3 247 66 5.1 0.3 2.0
DMGO7  119.0  62.5 3.6 2.5 0.9 4.1 0.7 0.3 22 68 54 0.3 2.1
DMGOS  122.0  66.2 4.0 2.5 L2 4.3 0.7 0.3 274 1.2 5.7 0.4 2.2
DMGO9  147.5  67.2 3.8 2.5 LO 46 08 03 284 1.5 6.0 0.4 2.3
DMGIO  131.0  63.4 3.7 2.6 1.0 43 0.8 0.3 266 68 57 0.4 2.2
DMGI11 103.5 61.9 5.3 3.0 1.2 5.7 1.0 0.4 29.6 6.3 6.4 0.5 2.9
DMGI2 1345 69.2 3.6 L9 09 42 07 03 287 67 50 0.3 1.9
DMGI3  137.5  57.9 3.9 2.2 .LO 40 0.8 03 254 57 438 0.4 2.2
DMGI4  107.0  68.3 4.3 2.5 1.2 46 0.8 0.4 298 6.8 54 0.4 2.4
DMGI15 113.0 64.7 4.0 2.2 1.1 4.7 0.8 0.3 29.1 6.3 5.5 0.3 2.2
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Table 1 Comparison of major element geochemical characteristics of Shihuigou Formation

b aL Na,0/%  K,0/% (TFe,05+Mg0)/% TiO,/% Si0,/% Al 0,/8i0, K,0/Na,0  Al,0,/(Ca0+Na,0)
K IR 4.10 1. 60 8.0~14.0 0.8~1.4 58.83 0.10 0.39 1.72
pNGETN 3. 12 1.89 5.0~8.0 0.5~0.7 70. 69 0.18 0. 61 2.42
% sh KRt % 2.77 2.90 2.0~5.0 0.3~0.5 73. 86 0.20 0.99 2.56
L TIPN G FUE 3 1.07 1.71 1.0~4.0 0.2~0.5 81.95 0.29 1. 60 4.15
FE 1.19 1.94 3.8~9.7 0.3~0.6 74. 47 0.14 1. 60 1.76
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Fig.3 Major element discrimination diagram of Shihuigou Formation sandstone
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Table 3 Comparison of geochemical characteristics of trace element in Shihuigou Formation

. La/ Ce/ Y REE/ LREE/
Pt (pg-g") (pg-g) (pg-g) LD (La/¥b)y HREE ok
KEE IR 8x1.7 19+3.7 58+10 4.2£1.3 2.8+0.9 3.820.9 1.0420. 11
PN 27+4.5 59+8.2 146+20 11.0+3.6 7.5%2.5 7.7+1.7 0.79+0. 13
LT IPNSFUE 37.0 78.0 86.0 12.5 8.5 9.1 0.6
[ITIPN UL 39.0 85.0 210.0 15.9 10.8 8.5 0.56
B 32.4%5.5 63.5£5.6 152.4218.9 14.3+4.1 9.6+2.5 8.8+1.9 0.62+0. 13
a3 75 5 Th/fl v B H{/fl Rb/Sr Th/U La/Y La/Sc Th/Sc
(pg-g) (pg-g) (g g )
KR 2.310.7 1.1£0.2 2.1+0.6 0.05£0.05  2.1+0.8  0.48+0.12 0.55+0.22  0.15+0.08
KRt 9% 11.1£0.2 2.5+0.2 6.3+2.0 0.65+0.33  4.6x0.5  1.02+0.07 1.8220.3  0.8520.13
WEhREN%  18.8+3.0 3.9:0.5 6.8 0.89+0.24  4.8+0.4  1.33%0.09 4.55+0.8  2.59+0.5
WeEKRENE  16.7£3.5 3.240.8 10. 1 1.1920.40  5.620.7  1.3120.26 6.25x1.35  3.060.8
FE 15.3£2.9 2.6+0.4 3.520.7 0.71£0.4  5.9x1.1  1.26+0.41 4.34x1.82 2.07£0.57
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Fig.4 Normalized REE distribution patterns for sandstones from Shihuigou Formation
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Fig.5 Trace element distribution diagrams for sandstones from Shihuigou Formation
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