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Volcanic Facies of the Songliao Basin :Sequence,Model and the Quantitative
Relationship with Porosity & Permeability of the Volcanic Reservoir

WAN G Pujun' , WU Heyong®, PANG Yan-ming’ , MEN Guang-tian® ,

REN Yan-guang’ , L IU Wan-zhu' BIAN Wei-hua'
1. College of Earth Sciences, Jilin University, Changchun 130061, China
2. Daging Exploration &Development Instiute, Daging, Heilongjiang 163712, China

Abgract : Facies sequence of volcanic rocksispredominantly controlled by lithotypesin the Songliao
Basin. Acidic eruption cycles generally begin with explosive facies and end with extrusve facies. Ande
Stic/ basaltic eruption cycles usually begin with eff usve facies and end with volcanogenitic sedi mentary
facies. Interbeded acidic - intermediate - basc volcanic eruption cycles have complex facies sequence ge
nerally from effusve facies through explosve facies to volcanogenitic sedimentary facies. Weathered
crust and sedimentary intercalation are indicative of volcanicintervals. Extrusive and volcanogenitic sedi-
mentary facies are the end-members of an eruption cycle. Facies model described here has been effective-
ly used in seismo-reservoir interpretation in the gas field of volcanic rocks of the Songliao Basn. Only
four of the 15 volcanic sub-facies can form high-quality volcanic reservoirs, which include volcanic neck ,
pyroclastic-bearing lava flow , upper effusive and inner extrusve sub-facies. Well understanding about
volcanic facies can make gas exploration easer and more effective: volcanic reservoir exploration - ef-
fective reservoir finding - focusing on seismic analytic interpretation of the best four types of volcanic
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sub-facies which can become potential good reservoirs.
Key words: Songliao Basn; volcanic facies; volcanic reservoir ; facies sequence law model ; deep-bar

sin gasfield beneath Daging oil field
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Tablel Proportions of different volcanic facies revealed by
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Table 2  Facies ssquence of the reservoir volcanic rocks from core sections
- /'m - /'m
2900 2913 3447 3464
2913 2942 3464 3492
2942 2948 3492 3518
2948 2958 3518 3532
2958 2964 X 3532 3580 ,
2964 2970 S
ﬁ 2970 2978 ! 3580 3600
(S; 2978 2990 3600 3622
2 2990 3001 3622 3630
3001 3005 3630 3638
3005 3015 3638 3656 ,
3015 3028
3028 3055 3656 3675
3055 3081 3675 3683
3081 3091 3683 3705 ,
3091 3133
3133 3156 3922 3929
3156 3187 3929 3948
3187 3240 3948 3975
3240 3246 X 3975 39%
3073 3090 / S 3994 4007
4 4007 4018
3000 3004 O 4018 4032
3094 3126 ! 4032 4042
3126 3151 4042 4047
3151 3177 4047 4065
3177 3202 4065 4105
g 3202 3234
2 3234 3279 4105 4160
3279 3312 + + 4160 4174
3312 3359 4174 4188
3359 3450 + 4188 4218
3450 3520 4218 4237
3520 3539 4237 4250
3539 3558 4250 4260
3558 3595 4260 4288
3595 3634 4288 4298
3634 3668 4298 4317
3668 3700 4317 4354
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3750 3782
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Table 3  Relationship between subfaciesand porosity & permeability of the volcanic rocks
! % 1% 1% I % 1% 1% I % /'md /'md
3 3.3 3.05 0.29 / i / / / /
2 / / / 1.48 0.03 1.45 / / /
1 / / / 5.31  4.89 0.42 / / /
3 0.95 0.42 053 223 100 1.23 3.5 0.08 0.02
2 3.93 1.38 255 829 7.87 0.42 / / /
1 15.30 10.90 4.34 / / / / / /
3 12,90 9.79 3.12 12.50 11.90 0.56  10.4 1.44 0.29
2 426 1.72 254 4.8 3.48 1.38 3.8 0.16 0.03
1 473 048 425 518 3.8 134 6.6 0.2 0.03
3 7.01 642 059 7.13 571 1.42 8.1 0.63 2.55
2 453 1.32 321 1.8 1.03 0.77 4.9 0.07 0.02
1 263 051 212 603 531 072 6.9 0.02 0.01
3 14.10 0.97 13.2 9.82 515 467 3.7 2.54 0.03
2 0.85 0.41 0.44 / / / 1.6 / /
1 6.49 077 573 65 573 077 53 1.45 3.94
(K1 + 1), >6%, >0.5 md; (K1 + ), >
6%, 0.5 0.05md (K2 +S1) , 6% 3%, >0.5md; (K2 + %) , 6% 3%, 0.5 0.05md
(K1 +S8) , >6%, <0.05 md; (K3 +Sg) , <3%, <0.05 md; md( )

,Amd=9.869 x 10" %Pa- s
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