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Characteristics and geological significance of pyrites in Wufeng and
Longmaxi Formation reservoir shale in Sichuan Basin, China
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Abstract: Pyrite is one of the most abundant heavy-minerals in shale formation and its mass fraction
ranges from 1% to 4% generally. In the article, the types and characteristics of pyrites are studied
through outcrop observation and by optical microscope and scanning electron microscope in order to
unravel the relationship between pyrites and sedimentary environment, organic matter in marine shale

formation. It reveals that the pyrites generally occur as nodules, bands, framboidal and cubic and

L 1 2019-01-28,

L i (20167X05034002-006) ,

L ] (1994—>, . : ,E-mail: JKLXYH1994@163. com,
L 1 (1962—>, . , : , E-mail: zhouw62@cdut. edu. cn,

0 0O O O O https://xbzrkx.cdut.edu.cn



1 LI - « 51 -

cubic aggregations as well as bio-metasomatic pyrites, such as chitinozoa pyrites and their
aggregation. In the field section, it is found that the banded pyrites are associated with nodule
pyrites, pyrites and calcites are filled in the cracks, and cracks occurred in the pyrites. Statistics of
framboidal and cubical pyrites by SEM reveals that there is a positive relationship between diameter of
framboidal pyrites and monocrystal pyrites in marine shale-gas formation in Sichuan Basin. The
average diameter distribution of framboidal pyrites is 2. 5710~6. 2393 pm, and the average diameter of
monocrystal framboidal pyrites ranges from 0. 3188 to 0. 7037 yum in SEM analysis, and 2 to 6 pm in
CIAS analysis. The average particle size distribution of framboidal pyrites in Wufeng-Lower Longmaxi
Formation is stable, with an average of 4 8309 pm. Its sedimentary water is considered as vulcanized
and suboxidized environment. There is positive correlation between the content of framboidal pyrites
and organic matter. The pore types related to pyrites in shale mainly include organic matter pores
between monocrystal pyrites, intercrystalline pores, and pores between pyrites and surrounding
minerals. Organic matter pore is small, but is favorable for gas adsorption in shale formation.
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Fig. 1 Sampling location, outcrop and comprehensive profile of Wufeng-l.ongmaxi Formations
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Fig.2 Contents of TOC and mineral components of the shale
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(A)

3
Fig.3 Pyrites photographs in outcrops and samples
; (B) ; (O ; (D)
; (E) (A s

4
Fig.4 Types of pyrites observed under optical microscope
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5 (A) (B)
Fig.5 SEM images showing dotted and sporadic distribution of pyrites (A) and bedding distribution of pyrite (B)

6 (A) (B)
Fig. 6 SEM images showing framboidal pyrites (A) and its aggregation (B)
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1 (d/pm)
Table 1 Statistics of particle size distribution for framboidal pyrites
N1 1 6.1364 6.1364 6.1364 0. 0000 25 0.9517 0.4001 0.5738 0.1068
N3 2 6.3429 5.2535 5.7982 0. 5447 24 0.9493 0. 4600 0.7037 0.1157
N4 19 11.1264  2.7818 5.9650 2.7560 613 2.9671 0.1730 0.5282 0. 2906
N5 16 9.6253 3.0126 6.2393 2.0619 435 0.9978 0.1823 0.5559 0.1577
N6 8 7.0967 3.0589 4.5936 1. 3486 246 0.5776 0.1974 0. 3957 0. 0895
N9 37 13.3137 2.1160 5.2404 2.1813 1068 1.0730 0.0519 0.4119 0.1424
N12 28 14.5562  3.4236 6.1984 3.0712 864 1.5543 0. 0580 0. 3370 0.1679
N13 45 8.1534 1.9911 4.3493 1. 3924 1628 0.9923 0.1212 0.3775 0.1164
N14 383 22.9811 1.0137 5.7816 3.2163 447 1. 9904 0. 1500 0.4695 0.2914
N15 176 16.3340 0.9317 4.5000 2.5361 1458 3.6269 0.2001 0.5122 0.2118
N16 557 13.4743 1.0837 5.2825 2.0946 160 0.5318 0.1689 0. 3188 0. 0808
N17 34 9.0418 1.9778 4, 2327 1. 3756 720 1. 1589 0.1670 0.4084 0.1384
N19 30 5.6161 2.1163 3.6226 0.9186 624 0. 5832 0.1148 0. 3204 0.0912
N20 35 15.8510  2.6809 5.9223 3.1186 1201 1. 4156 0.2051 0. 5034 0.2077
N22 57 9.1783 0.4675 2.7094 2.3387 608 0. 9402 0.1072 0. 3947 0.1398
N24 27 9. 6856 2.1220 4, 8211 1. 8750 763 0.9322 0.0347 0.4337 0.1493
N25 24 8.2448 1. 4529 3.9424 1.5849 630 0.9713 0.0768 0.3631 0.1384
N26 82 9.7260 0.4189 2.5710 1.9381 687 1. 1803 0.0988 0.3696 0. 1567
N27 19 10. 8531  2.3764 5. 3443 2. 3980 549 0.9436 0.1725 0.4132 0.1163
N28 30 10. 3484  3.0075 5.0225 1.6512 893 1.0333 0.2008 0.5226 0.1468
N29 636 32.9737 1.3141 5.4172 3.3040 815 1. 4813 0. 2549 0. 4506 0.2572
N34 22 6.3618 1.6782 4. 3860 1. 1846 687 0.7396 0.1611 0.4292 0. 1060
M10 7 7.9960 2.8070 4. 3810 1.7660 25 0.9070 0. 3100 0. 6030 0. 1740
M9 4 4.7260 2.8110 3.3600 0. 7940 7 0.5290 0. 3940 0. 4500 0. 0490
M10 7 13.2510 1.6870 4. 9980 3. 7460 26 0.7610 0.2120 0.4350 0.1470
Q5 18 9. 8090 1.1210 4.6190 1. 8640 77 1. 5810 0.2210 0. 5430 0. 2640
L22 12 7.2610 2. 8960 5. 1000 1. 4200 17 1. 0670 0. 2900 0.4630 0.1790
L21 17 16.1470 1.9010 5.4300 3. 5570 44 1.0510 0.2170 0.5940 0.2220
T8 3 4. 9240 4.4920 4. 7000 0.1770 23 0. 4690 0.2920 0. 3750 0. 0500
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8
Fig.8 SEM images showing cubic pyrites and amorphous crystal pyrites

9
Fig.9 Statistics of cubic pyrite diameter
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Fig. 13 Distribution character of particle size of framboidal pyrite in vertical direction
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Fig. 17 SEM images showing pores related to pyrites
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