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A comparative study of the pore structure of Niutitang shales at different tectonic
positions in the Upper Yangtze region
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Abstract: Shales were systematically sampled from the Niutitang Formation stone pits in different tectonic
positions in the Upper Yangtze region and experiments were performed to characterize the organic geochemistry,
mineralogy, and pore structure at different scales. Organic-rich shales in the Danquan profile, Youyang area, were
mostly concentrated in the lower part of the Niutitang Formation; the thickness of organic-rich shale with total
organic carbon (TOC) values greater than 5.65% is more than 25 m. Though only part of the organic-rich shales
from the lower part of the Niutitang Formation in the Songlin profile, Zunyi area, were sampled, a comparison of
the two profiles was conducted through vertical variation in the geochemical parameters. The results showed that
the micropores in the shales were mostly composed of organic pores and basically not influenced by the tectonic
movement. The mesopores in the shales in tectonically positive areas decreased with increasing TOC and
decreasing illite content. Partial data of mesopores in tectonically stable areas were overlain with the Songlin
profile and the remainder of the mesopore data were apparently higher than that of the shales in the tectonically

positive areas, suggesting that tectonic position has a close relation with mesopores in shale. In addition, there is a
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negative correlation between the macropore volume and TOC in research areas when TOC > 6.4% and the

macropores of two profiles have similar decreasing trends. As a result, the influence of tectonic stress on pores is

mainly related to the mechanical properties of the rock and the preservation of illite mineral pores.

Key words: Niutitang Formation; shale; pore characteristics; tectonic position; Upper Yangtze region
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Basic data summary of the Lower Cambrian Niutitang Formation shale

- ", JU#H TOC XYW (%) FLIAF ¥ (em¥/hg) R S (mYg) Wb Aste (cm¥/g)
TOC Fap FIA  mic-DFT  mes-BJH  mac-BJH DR BET CO, N,
SL-0 11.374 65.6 34.4 0.836 1.104 0.340 34.834 22479 4.946 13.623
SL-1 0.089 31.2 47.1 0.150 1.889 0.556 10.223 15.413 1.270 18.147
SL-2 1.142 34.4 60.2 0.290 1.062 0.604 15.866 9.745 2.048 13.140
SL-3 7.216 459 30.6 0.494 0.485 0.448 23.797 4279 3.000 7.562
SL-4 7.842 46.2 33.8 0.556 0.481 0.498 26.947 2.608 2.999 7.584
*iéh:ﬁ SL-5 7.127 35.6 30.4 0.49 0.378 0.582 26.335 1.660 2.243 7.558
SL-6 6.780 37.6 37.8 0.513 0.741 0.378 24498 11507 3.125 9.613
SL-7 12.880 36.5 323 0.727 0.215 0.369 37.771 0.995 2365 4.840
SL-8 11.247 353 35.5 0.774 0.719 0.500 40.640 9.399 4.648 10.320
SL-9 10.470 48.8 24.4 0.839 1.011 0.502 37.817 1.396 2.504 5.847
SL-10 6.374 423 50.3 0.624 1.689 0.955 29.117  19.115 3.651 19.972
YY-1 8.676 293 40.7 0.467 0.636 0.380 25.791 4.019 3.107 7.508
YY-2 6.435 24.4 25.8 0.414 1376 0.396 20.808  17.940 2.775 13.758
YY-3 6.625 29.2 29.7 0.414 0.891 0.366 19.771 8.353 2.713 9.310
YY-4 8.664 24.7 14.9 0.627 0.929 0.280 26.820  14.682 3.623 9.962
YY-5 5.946 47.7 26.0 0.324 0.801 0.809 16.781 4.403 2.104 11.311
YY-6 8.657 32.0 273 0.564 2.564 0.466 25122 23.201 3.401 21.594
YY-7 9.578 39.9 23.0 0.560 1.248 0.554 25.938 7.409 3.581 12.614
YY-8 8.193 453 33.1 0.445 0.697 0.541 22.952 3.248 2.464 9.399
YY-9 13.173 46.9 303 0.808 2710 0.505 38.680  33.594 5.265 24.853
YY-10  9.767 55.2 26.7 0.564 2.787 0.429 27.204  26.557 3.744 22.865
. YY-11 8.868 53.4 25.5 0.468 2.149 0.604 23.920  21.738 3.131 20.612
YY-12 8.114 50.4 18.6 0.537 2.557 0.613 26.867  31.161 3.632 24.624
YY-13 9.567 445 22.1 0.579 2.383 0.548 28412 30221 3.817 22.735
YY-14  8.458 44.1 32.0 0.542 2232 0.651 26486  22.268 3.575 21.650
YY-15  7.897 46.9 27.1 0.534 2.178 0.568 26.692  28.599 3.587 21.722
YY-16  6.961 55.2 27.8 0.503 1.720 0.549 25.083 16.944 3.302 17.017
YY-17  6.610 51.0 34.0 0.323 0.634 0.552 25.225 3.242 2.115 8.943
YY-18  6.689 529 29.2 0.276 0.541 0.497 23.985 2.672 2.003 7.934
YY-19  6.720 46.3 355 0.281 0.459 0.620 27.296 2.159 1.911 8.382
YY-20  5.646 523 31.6 0.200 0.505 0.625 22.283 2377 1.618 8.821
YY-21 8.416 45.4 39.9 0.474 0.768 0.582 24.959 3.224 3.065 9.973
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YY-22 2917 453 48.6 0.385 0.374 0.616 21.534 1.696 2.721 7.947
YY-23 3.124 48.7 51.3 0.174 0.880 0.638 10.782 3.134 1.238 11.285
YY-24  2.674 48.5 41.4 0.203 1.059 0.521 10.264 5.051 1.380 11.428
YY-25  3.042 46.3 38.5 0.220 1.218 0.785 11.432 5.433 1.499 14.428
BERS YY-26 3112 41.9 45.8 0.189 0.894 0.615 10.159 4.208 1.316 10.991
ST YY-27  2.562 40.5 34.0 0.206 1.036 0.587 10.696 5.491 1.435 11.806
YY-28  3.179 45.5 41.1 0.221 1.155 0.558 11.532 5.969 1.531 12.337
YY-29  4.552 62.2 25.0 0.343 0.852 0.671 16.199 3.287 1.940 11.132
YY-30 1.748 53.2 21.4 0.295 1.584 0.645 12.082  14.315 1.781 16.717
YY-31 2.857 46.1 27.7 0.305 2.702 1.574 14.859  20.707 2.145 28.652
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