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Sealing capacity of the Tugulu Group and its significance for hydrocarbon
accumulation in the lower play in the southern Junggar Basin,northwest China
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Abstract ; Through the evaluation of macroscopic sealing parameters ( lithology ,mudstone accumulative thickness and single
mudstone thickness) and microscopic sealing parameters ( permeability and displacement pressure ) ,this paper gives a com-
prehensive analysis of the sealing capacity of the Tugulu Group in the southern margin of Junggar Basin. The results show
that the Hutubi Formation is the main cap and comprises interbedded mudstone, silt mudstone and pelitic siltstone. The
shale stratum ratio,average mudstone accumulative thickness and maximum single mudstone thickness are 80 % -95% ,337
m and 138 m respectively. Permeability and displacement pressure of the Tugulu Group mudstone range from
0.000 001 84 x 10 ~* wm’ to 0. 000 24 x 10 > um® and 4. 72 MPa to 44. 85 MPa respectively ,suggesting type [ to Il seal-
ing capacity based on the criteria for cap rock evaluation. By restoring the dynamic evolution of displacement pressure of cap
rocks ,the Tugulu Group is capable of sealing oil and late gas generated by the Jurassic source rock ,because the timing of seal-
ing capacity forming is well in tune with the timing of hydrocarbon generation and expulsion. Uplifting and thrust faults evolved
during the Hemalaya Movement did not destroy the sealing capacity of the Tugulu Group. Through these comprehensive analy-
sis,we conclude that cap rocks of the Tugulu Group maintains the capacity of sealing large to middle gas field.
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Fig. 1 Regional geology map of the southern Junggar Basin"’
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Fig. 2 Stratigraphic column of the southern Junggar Basin''!
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Fig. 3  Stratigraphic column of the Tugulu Group in Section 2 ( Toutunhe Section) of the southern Junggar Basin
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Table 1 Thickness of the Lower Cretaceous Tugulu Group in the southern Junggar Basin
e KB TR [t
7 KFE1D Ff1 F001 Fo002 K003 K8 K10 Kdk1 g b1 fe 9 Ff1 UTEA
R /m 756 390 123 155 123 137 119 226 160 186 — — — —
K,q Ve BT ER/m 658 306 86 80 98 61 117 176 114 186 — — — —
e HL L % 87.0 78.5 69.9 51.6 79.7 44.5 98.3 77.9 71.3 100.0  — — — —
VBEPARER /m 2 ~46 4~32 8~34 80 12~78 2~14 2~30 4~56 2~14 4~40 @ — — — —
S JELRE/m 678 426 294 270 297 281 212 184 636 560 — — — —
K, h Ve B ER/m 624 358 268 171 277 178 196 180 598 520 — — — —
JeHL L % 9.0 840 91.2 633 933 633 925 97.8 940 929 — — — —
VAMEER/m 2~54 8~18 2~64 4~68 3~62 2~56 2~56 24~1002~138 2~80 — — — —
ML /m 142 66 59 63 57 58 61 34 66 166 — — — —
K,s s ZIEE/m 118 22 35 32 47 18 54 34 46 160 — — — —
Ve L/ % 83.1 33.3 59.3 50.8 82.5 31.0 88.5 100.0 69.7 96.4 — — — —
PAMEER/m 1~24 18 35 8-~16 34 4~8 2~6 2-~26 2~8 2~48 — — — —
SRR /m 810 274 101 73 123 39 49 168 218 308 — — — —
K, BE B EE/m 512 246 74 38 98 16 30 156 200 198 — — — —
et/ % 63.2 89.8 73.3 52,1 79.7 41.0 61.2 92.9 91.7 64.3 — — — —
VR /m 2 ~40 20 ~66 2~18 0 2~30 2~8 2-~22 3~124 4-~30 2~18 — — — —
MIERE/m 2386 1156 577 561 600 514 440 612 1080 1220 656 140 605 353
At REEREE/m 1912 932 463 321 520 273 396 546 958 1064 468 102 459 334
(Kytg)  JRHIL/ % 80.1 80.6 80.2 57.2 86.7 53.1 90.0 89.2 8.7 87.2 71.3 72.9 75.9 94.6
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Fig. 5 Accumulative thickness of the Tugulu Group mudstones in the southern Junggar Basin
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Table 2 Microscopic evaluation parameters of the Tugulu Group cap rocks in the southern Junggar Basin
BiER/ BiER/

1072 ) 10~ )
1 K;s pv 66.9 8.53 958.0 14 Ki¢  wbiiles 761. 8 2.77 271. 1
2 Kis  REHRDE 2827.7 0.73 27.4 15 K, q P 191.0 6.21 681.5
3 Kys LitEa 1519.4 2.01 180. 8 16 Kyq bigEa 9542.2 0. 86 43.2
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6 K;s VAR ey 4770.0 1.19 82.1 19 K¢ Braba 191. 1 9. 64 1 090. 8
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