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Fig.1 Schematic map showing the tectonic location of the
Shengping gas field
Kig™—Quan 3 and 4 Members of the Quantou Formation;
K,q'?=Quan 1 and 2 Members of the Quantou Formation;
Kid'=Deng 4 Member of the Denglouku Formation; K,d*~Deng
3 Member of the Denglouku Formation; K;d*~Deng 2 Member
of the Denglouku Formation ; K;y—Yingcheng Formation;
Kish—Shahezi Formation; J;h—Huoshiling Formation;
(D—Second—order structural unit;

(@)—Third—order structural unit; 3)—Unconformity
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Fig.2 Total alkalis versus silica (TAS) diagram of volcanic
rocks in the Shengping area!"
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Table 1 major element analysis (%) of volcanic rocks of the Yingcheng Formation
in the Shengping area and Xujiaweizi area

R HH WE/m SiO; TiO: ALOs TFe:0s MnO MgO CaO NaO KO0 P,0s LOI TOTAL
SS2-1-4  FHE2 286517 7422 0.8 1170 297 0.04 013 118 497 324 001 173 100.37
SS1-14 FHE1 306515 74.94 020 11.14 3.02 005 007 024 346 492 001 1.54 9959
$S2-6-8  FF&2 298235 7911 0.17 936 1.89 0.5 0.06 078 120 600 001 1.55 100.18
$S2-7-8  FF&2 312981 7649 0.19 11.10 231 0.03 0.09 021 338 532 0.00 1.09 100.21
$S2-79  FH&2 336581 7321 020 13.09 1.91 0.02 0.07 0.07 3.95 596 0.04 125 99.77
$S2-12-2  FHA2 288044 7450 0.18 1216 2.86 0.05 0.06 0.12 428 469 0.02 131 100.23
$S2-12-4  FHE2  2888.82 7343 0.19 11.89 3.08 0.06 011 009 3.67 543 001 1.82 99.78
G2-3 B2 291495 7584 021 1146 295 004 015 010 454 374 002 1.30 10035
G2-4 i) 29211 7515 022 1116 292 0.07 011 013 327 543 001 1.68 100.15
G2-5 B2 293165 7017 050 1295 3.47 004 048 081 585 3.04 003 256 99.90
FS901-2  J5¥K901 359045 7555 0.9 11.82 295 002 036 025 163 406 001 271 99.55
FS901-5 5K 901 358422 8334 0.13 853 1.18 000 020 043 140 276 002 197 99.96
FS901-7  J5¥K901 3581.50 7491 0.8 11.62 3.10 0.02 027 043 119 526 002 285 99.85
XS1-9 M1 363515 7463 0.15 1070 410 0.14 0.04 008 286 460 0.02 226 99.58
XS1-11 M1 3633.65 77.09 0.16 10.69 2.64 0.05 0.03 0.03 310 491 0.02 173 100.45
XS1-12 K1 363265 7421 015 1131 394 011 0.04 004 3.19 436 001 252 99.88
XS1-18 A1 345023 7845 0.17 1022 1.58 0.06 003 026 347 357 002 169 99.52
XS1-19  fRUK1 344743 7195 019 9.04 129 040 009 525 138 416 005 571 99.51
XS1-20 A1 344813 7073 0.4 1176 268 0.05 0.9 375 356 290 002 3.90 99.68
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Fig.3 Photos showing the characteristics of micropores and fractures in cores of volcanic rocks.

A—Oriented arrangement of rhyolite micropores, well Shengshen 2, 2965 m;B—Oriented arrangement of rhyolite micropores, well Shengshen

2, 2965 m;C—Solution pores in rhyolite, well Shengshen 2, 2940 m;D—Honeycomb—shaped solution pores in volcanic rocks, well Geng2,

2979.6 m;E—high—angle fractures in rhyolite, well Geng 2, 2916 m;F—Filling and sealing of fractures in tuff, well Shengshen 2, 2973 m
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Fig.4 Photomicrographs showing the characteristics of pores and fractures in volcanic rocks.

A=Solution pores in feldspar phenocrysts, well Shengshen, 2,2896 m, plane—polarized light; B—Solution pores in quartz phenocrysts, well
Shengshen2, 2971.65 m, plane—polarized light; C—Moldic pores in feldspar, well Geng2, 3012.14 m, plane—polarized light; D—Solution pores in
volcanic fragments, well Shengshen2, 2971.65 m, plane—polarized light; E=Solution pores between micrites in matrix, Shengshen2, 3191.27 m,
plane—polarized light; F—Network fractures, well Geng2, 2909.39 m, plane—polarized light; G—Perlitic structure, well Shengshen2, 2971.65 m,

plane—polarized light; H—Circular contractive pores in matrix, well Shengshen2, 2941.64 m, plane—polarized light
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Table 2 Percentages of various types of pore in different rocks
bk A% Hn P FL% HE N AL/% AL/ % B/ % WA %
PSS NI kA€ a) 0~10/2.5% 0~-0.5/0.1 0~1/0.13 0.1~12/38 0~4/0.23 0~1/0.1
TR / 0.1~1/0.2 0~0.1/0.02 0~12.5/4.4 0~~0.5/0.12 0~~3/0.52
bk RIA)FL KA AL TN AL AL TR
Kiliffiss 0~3/0.4 0.1~8/2.3 0~2/0.33 0~10/2.5 0~~0.5/0.11
T Ry ALBR S B T
b . 40,20
#3 KRLEREZREPATELZENLMER LU 0.01
Table 3 Processes that probably occurred during the 88 é 2
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Reservoir characteristics and petrogenesis of volcanic rocks in the Yingcheng
Formation of the Shengping gas field, northern Songliao basin

DAI Ya—quan'?, LUO Jing—lan', LIN Tong', YANG Zhi—sheng’, ZHANG Jun’,
LIU Shu—yun’, XIA Hui—ping'
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Abstract: Study of the petrological and physical characteristics, reservoir opening space types and formation and
evolution of volcanic rocks in the Cretaceous Yingcheng Formation in the Shengping gas field, Songliao basin,
shows that the major volcanic reservoir rocks are lavas, pyroclastic rocks and sedimentary —volcanic rocks, with
rhyolite predominating, in addition to small amounts of dacite and andesite. The volcanic gas reservoir spaces are
dominated by secondary solution pores (cavities), with subordinate primary pores and fissures. The evolution of
the volcanic reservoir rocks involves the early and late phases. The early phase was characterized by volcanic
activity, when mainly primary pores including vesicles and pores between volcanic fragments; the late phase
included cooling of lavas and epi—petrogenesis of volcanic rocks, which was the main period of formation of
volcanic reservoir spaces. The erosion and weathering surfaces as well as faults and fractures in the study area were
main conduits for gas migration and also favorable reservoir spaces for gas accumulation.

Key words: petrology ; reservoir space ; petrogenesis ; volcanic rocks; Yingcheng Formation ; Shengping gas field
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