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Table 1 Oxidation index changes for several common volcanic rocks (%) (after Le Maitre™)
L N w =) J([J_]ﬁ
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Fig.1  Discrimination and evaluation chart of volcanic eruption sedimentary environment based on oxidation index of volcanic rocks
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Fig.2 Structural location of Malang Sag, Santanghu Basin and well location inthe Niuquanhu-Niudong structural belt,

and comprehensive stratigraphic column
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Table 4 Major elements (%) and oxidation coefficient of volcanic rocks from Kalagang Formation (C.k)

in Malang Sag, Santanghu Basin

Bia JBm B Si0,  TiO, ALO, MnO MgO0 CaO FeO Fe0, K,0 Na0O PO, LOI TOTAL OX1 0X2

2 2

M801 2101.90~2 102.20 Ck 4978 216 1651 0.140 5.66 893 373 576 0.6 3.8 0.71 1.82 99.84 1.54  0.61
M801 2 108.00~2 108.40 Ck 6149 056 1670 0.060 225 4.85 142 325 1.50 475 020 244 99.47 229 070
M25 2081.97~2 082.18 Ck 5005 154 1635 0.130 627 828 180 6.68 139 345 035 428 100.57  3.71  0.79
M25 2221.39~2221.53 Chk 5852 074 1692 0.110 3.14 640 232 391 215 382 034 249 100.86  1.69  0.63
TC3 2079.10~2 079.50 Ck 6251 057 1697 0.050 219 447 165 295 1.62 504 020 249 100.73 220  0.64
TC3 2078.10~2 078.10 Ck 6029 067 1662 0.070 251 474 161 3.54 153 492 023 275 99.46 1.79  0.69
ND101  1746.08~1 746.25 Ch 5239 1.06 1668 0.120 542 721 280 451 1.73 430 042 3.04 99.68 1.61 0.62
ND101  1750.53~1750.68 Ck 5308 105 1686 0.140 516 8.08 201 5.44 1.74 407 042 202 10007 271 0.73
NDIO5  1496.12~1 496.26 Ck 5685 082 1633 0.079 352 476 274 356 1.92 463 039 441 100.01 1.30 057
NDI05  1538.99~1539.08 Chk 5589 081 1666 0.120 343 656 275 323 096 409 036 437 99.23 117 0.54
M24 1571.10~1 571.80 Chk 5778 071 1549 0.100 490 437 209 3.81 4.57 1.70 047  3.79 99.78 182 0.65
M24 1 574.50~1 574.58 Chk 5459 082 1801 0.110 441 7.04 219 429 417 1.40 040 266 10009 196 0.66
M24 1 588.58~1 589.26 Ck 59.17 140 1494 0.100 298 522 212 237 492 1.73 022 477 99.94 112 053

M23 1 831.00~1 831.30 Ck 5661 077 1664 0.100 404 674 180 419 335 1.56 025 345 99.50 233 0.70
M23 2362.70~2 363.10 Ck 5174 115 1693 0.150 550 845 354 452 352 .13 052 239 99.54 1.28 056
MI19 1680.30~1 680.50 Ck 5261 142 1412 0210 698 7.5 319 642 402 076 041 335 100.64  2.01 0.67
M19 2332.90~2 333.10 Ck 5757 076 1726 0.160 386 7.10 2.19 3.69 404 083 026 242 100.14 1.68 0.63
M19 2334.32~2 334.52 Ck 5616 077 17.36 0.120 427 720 219 434 4.09 1.02 027 232 100.11 1.98  0.66
M19 2415.50~2 415.70 Ck 5169 089 1842 0.080 553 670 174 573 219 275 023 3.89 99.84 329 077

M19 2431.57~2431.77 Ck 5267 190 1480 0.110 470 5.84 3.15 530 590 1.12 077 390 100.16 1.68  0.63

x5 ZPEHMSEAAMME EARERRMEA(CL) N UEFETEIMER (%) RELRE
Table 5 Major elements (%) and oxidation coefficient of volcanic rocks of Upper Carboniferous

Haerjiawu Formation (C,kz) in Malang Sag, Santanghu Basin

o H-Be/m FL Sio,  TiO, ALO, MnO MgO CaO  FeO Fe,0, KO Na0O PO, LOI TOTAL OXI 0X2

M361  3160.45~3 160.61 Ch 5009 1.690 16.67 0.14 429 478 656 2.02 213 3.39 1.13 633 99.22 0.31 0.24
M361  3161.00~3 161.14 Ch 5227 1570 1618 0.15 487 437 675 1.99 192 323 085 579 99.94 029 0.23
M361  3161.54~3161.79 Ch 4917 1510 17.07 0.16 476 550 6.30 1.81 218 370 093 697 100.06 029  0.22
M361  3162.82~3 163.02 Ch  49.60 1480 1680 0.16 568 446 6.81 2.37 1.54 363 085 6.39 99.77 035 0.26
M361  3164.39~3 164.49 Ch 5325 1400 1568 0.13 475 415 6.11 1.97  0.61 446 078 629 99.58 032 0.24
M361  3166.19~3 166.32 Ch 5718 1180 1465 0.13 477 406 521 2.12 1.87 278  0.62 454 99.11 0.41 0.29
M361  3167.18~3 167.36 Ch 51,50 1430 1712 012 414 544 495 193 053 522 082 644 99.64 039  0.28
M361  3169.03~3 169.21 Ch 4810 1400 17.00 0.18 562 599 656 255 1.51 3.52 1.00  6.69 100.12 039  0.28
M361  3170.28~3 170.44 Ch 5073 1260 1589 0.14 4381 6.78  6.30 1.63 074 384 075 733 10020 0.26 021
M361  3171.59~3171.72 Ch 5216 1350 1679 0.14 518 449 624 220 045 447 059 610 100.16 035 0.26
M361  3173.14~3173.36 Ch 5255 1430 1659 0.13 458 452  6.05 1.86 1.44 416 079  6.09 100.19 031 0.24
M361  3174.68~3 174.81 Ch 5769 1310 1561 0.10 3.63 398 5.08 1.40 120 398 062 5.06 99.66 028  0.22
M704  3430.67~3 430.97 Ch 7385 0310 892 004 188 5.006 1.49 051 1.24 132 015 6.13 10090 034 026
M704  3433.91~3 434.07 Ch 7283 0.190 729 004 109 762 082 041 0.97 1.09  0.14  7.93 10042 050 033
M704  3442.33~3442.53 Ch 6015 0550 1261 009 296 756 247 099 3.26 1.66 083 7.5 100.68 040  0.29
M704 3 467.40~3 467.57 Ch 6537 0.610 16.15 0.06 1.62  2.04 247 1.29 1.66 657 0.15 251 100.50 052 0.34
M704  3467.96~3 468.07 Ch 6360 0.630 1695 007 206 220 3.40 1.34 122 623 0.14 310 100.94 039 0.28
M38 3037.59~3 037.78 Ch 5289 0880 1645 022 253 9.04 347 326 061 460 038 540 99.73 094 048

M26 3 603.10~3 603.60 Ch 5393 1073 1662 0.15 519 419 417 320 351 426 0.60 294 99.83 0.77 043
M26  3809.60~3 811.90 Ch 5434 1037 1664 011 450 3.67 440 322 340 475 060 323 99.90 0.73 042
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Fig.3  Oxidationindices of Upper Carboniferous volcanic rocks in Malang Sag, Santanghu Basin
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Fig.4  Vertical distribution characteristics of oxidation index of Upper Carboniferous volcanic rocks at a well in Malang Sag,

Santanghu Basin
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Fig.5 Discrimination map of eruption sedimentary environment of Upper Carboniferous volcanic rocks in Malang Sag,

Santanghu Basin
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Fig.6 Identification of a selection from the volcanic eruption environment of the Upper Carboniferous in Malang Sag, Santanghu Basin
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Discrimination Methodof Oxidation Index of Volcanic Rock in Land
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Abstract: Paleogeographic environment is one of the key factors controlling the development of volcanic oil and gas
reservoirs.At present, the research on the discrimination between terrestrial and underwater eruptive sedimentary vol-
canic rocks mainly focuses on the characteristics of lithologic association, structural structure, alteration, occur-
rence, pore and fracture development, however, the study of using geochemical characteristics of volcanic rocks to re-
flect and record volcanic eruption environment has not been paid attention to.In this study, Fe,0,/FeO and Fe,0./
(Fe,0,+Fe0) are used as the oxidation coefficients of volcanic rocks, and the influence of rock acidity, weathering
leaching, dissolution and alteration, tectonic background and other factors are fully considered, which improves the
traditional discrimination standard of volcanic eruption environment based on the oxidation coefficient of volcanic
rocks.The results of practical application in Malang Sag of Santanghu Basin, Xinjiang show that, the sedimentary envi-
ronment of volcanic eruption in Kalagang Formation is complex, which is mainly land oxidation environment, and the
complex environment of frequent water land alternation also exists, and the eruptive deposits of the volcanic rocks in
the Haerjiawu Formation are relatively single, and they are mainly deposited in an underwater reducing environment ;
the results are consistent with those obtained by predecessors on the basis of the combination of volcanic paragenetic
rocks and fossils, weathering crust and trace element ratio characteristics of some mudstones sandwiched by volcanic
rocks, also this geochemical method is universal , the Identification map can be used to distinguish the paleogeograph-
ic environment of volcanic eruption deposits in different basins and geological ages.

Key words: subaerial volcanic sedimentary rocks; subaqueous volcanic sedimentary rocks; oxidation index;

paleogeographic environment; Malang Sag; Upper Carboniferous



