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Intercrystalline micropore characteristics and reservoir effect of Yingcheng
Formation volcanic rock in Yingtai fault depression, southern Songliao Basin
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Jilin University , Changchun 130061, China; 3. Jilin Academy of Safety Science & Technology . Changchun 130051, China)

Abstract: Volcanic intercrystalline micropores mainly formed by recrystallization and dissolution develop widely in the Yingtai fault
depression, southern Songliao Basin. According to the genesis and types of skeleton grains. volcanic intercrystalline micropores can
be divided into three types, L e, intercrystalline micropores of radial alkali feldspar, clay minerals and mixed minerals, Surface po-
rosity analyses showed that due to the devitrification of matrix, the porosity of intercrystalline micropores in the spherulitic K-feld-
spar region amounts to 5. 2% ., the porosity of intercrystalline micropores in the region of clay minerals and quartz-{eldspar crystal-
lites increases from 9. 5% to 13.5%, the porosity of intercrystalline micropores in the region where partial feldspar alters to illite
may increase to 6. 5% ~10. 1% , while intergranular pores of pyroclastic rocks filled with illite can still retain a porosity of 22. 3% for
intercrystalline micropores. Combined with the exploration practice in the Yingtai fault depression, we suggested that volcanic rocks
with rich intercrystalline micropores can serve as a favorable reservoir of natural gas.
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Fig.1 Intercrystalline micropore types and energy spectrum characteristics



670 el i

Eitd 20134 B34 %

4

FFRALE 1D sk a; Rt AH, 235k E Pl
eRE B pram AL AR [ 1 () 1, 8 AU & R B RO R
FlalE 1(hh—E 1], EFRFAT P& ZE#
A K & BV B FLBR — At 20 A R SR AR
%V H LB RN 1~2 pm,

2.3 BBV YA ERIL

ZERBRBILELERETERUEME KR A ER
LB 1G], 8 4 1 H 5 R0 BE 35 43 17 - B A 3L R0 3
AR B E S ST A R YR R 1
B1(m) ], FEF A REFALE 1o ] hR5E
HEALE 1) JfasERLE 1D ], 5 ¥ db ko
0.2~2 pm, PARLCHE AR, YR B KA A A AL B . FLEBR
— 2 AR, KA 0. 5~1 pm, E# .

Zx LR &R B IR AL B T8 B AR 5 oK L B B A
WU EEGBIREKABMIERE R BEATER -
T AR AERZE . LR/ EEL
WK BJLBOK . WEEHER TG L, BETRILEE
0V LR M R0 % R AR AL A, T LIE N B B i &R

ZS (A

W

55 i 18] f5f FLAE 5% 19 B e AR T 28 7 %
il J2 001

BE VE F A 2 580 L2 48 7 i 1 AR o R ARk
N B F B A A AL 3G e, 2 G B R LR
BEitik kAT Y (B RAL AR 55 B A 1B A I B 2 A
B T FLZE 4> i F] CoreDBMS #4, X35 & Wi 4 &
WA K WA 5 BARH O A HE AT BUE 1 A A
5 LB A5 AR A AE R R IEAE R . BBk
25 FR VR A 2R B 5 4 Jo B0 304 s o o O g% b R
ZE R ORR KR AR R A IR A W Aok
BRIAEE SRR R A e A EE R
FEAEBEMBERE R RER ARG T 2ER. 2
TR A 3 B O BV TR O R M B OR AR R A SRR AR
FERI K RER O AL, AR B X 12
P ARG AT EAL RS T, BB B RER
AN i Ve FR AR A ) T FL 3R AT LA R R (81 ACFL BT PR AR Y
FLBR & , 1 75 3BV FA AR S 00 T L 3R SE PR b R B 2k AL
Bk RIS AREIR BB A1 (3R 2D,

®2 RAWMEEMANLEFEROERBARMAREGREILESIT

Table 2 SEM surface porosity analysis of volcanic rocks from sidewall coring samples in Yingcheng Formation, Yingtai fault depression
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Fig.2 SEM surface porosity analysis of intercrystalline micropore
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Fig.3 Examples of volcanic reservoir with intercrystalline micropore

5 fblE AL R A E IR P R X

DAFE K LA 2 BF 5 AR O T i 8] 4 £L 3 6 V= B F
FEAR D s KLt R it 9 B B B B SR R A AL R

EFL IR AEEALMBEEERIT. RE XL KL
B 25 (8] K A SR B 0 5 L I OB EE W AR T SE i X
LEAAXT KA AL . E LA SefE SR =5 B O ERIE)Z o B AR
% F a8 AL - B 5T K BE AR — A 1 o R 18] 13



4 9 1T I 26 T 23 M 5 T L L L R 22 673
LBV K B E R E S X FRERAESIL 13, 6% 89 FLEN Jy & 18] AL BRAE 08 = P BT o B 1

S RILBE A B AR ERIL & B B KA R AT L
KA E A T AT AL B TE 1 2 P RT 5 A e
I EREIMILEMER S S ARE L ERYLE
ZEERYER . f**ﬁﬁfﬁﬁﬁi%iﬁﬁiﬁﬁﬁi ARG et
HHILBRAT X EAR G HEF SEARM L (E 49,
4(b>%§ﬁzﬁﬁﬁﬁ§%kiﬂﬁfﬁ%¥mEEE’JIZEE,
o G T AR B 86. 3% , X AN B 3R I AR K R 18]
FLXT R B DT ER (B 0 H 3R 5 3R 2 o A 5 i AL 3

(a)

Bl BN 11. 7%, EEHERERFPERBEHMILLE
K@ WE X E R W AR UIEAR
RAR R Al X M Ak 2 8 5 8 AL
EMBZHRE. XEBEETRB TRELBALRETN
M5 Yt AH A AR E AR LR EF I AH AR AR YR AR L
WAH . TEXT LA K LA R A R ALSE R AL IR AE BB R A
FHRMERX X ENBEEREEFEED
R M.

(b)
R A T A T A R DX T e AL 6 Y

B4 WABMREXERILESH

Fig.4 Rate analysis about the area of intercrystalline micropore

W (OB RTE R B A5 (b))% CoreDBMS &k 4 4b ¥ |5, 35 42
A,
6 45 i

(1) Bl Ak LA i B 1b 22 45 A A Bl il A o
FEFIE B AR R K W 2 R Akt S =S (]

() BEWREEBA KL AETA I 3 FEE T &K
(B CEL » 20 ) Ry 5 S IR B A s (B AL 35 =)
[EJ L AR A 5 4 &R B AL .

(3) R AAE BT BIERNE NP, B
BRORCR B [ 9 X 38 [ S FL T AL R 5. 2%, TE I
U WA A KA A A R DI LS 9. 5% ~
13. 6% ; & A K4 R ER i IE BB A 1 X, m L3
ATEEIN 6. 5% ~ 10. 1% ; HFF) A 78 3k 1L #8825 00 kL
[EJFLBR , ix Z IR B8 22. 3% WG SE =5 1]

(4 FEEILEE B KA RTE I RR KA F
=

& £ X W
1T EBEHDRITAR XU VR 4 BT M LA JET O A
EREXLIL %Mﬁ##?&:ﬂgwﬂ%m 12003,33(4) ;449-456.
Wang Pujun, Chi Yuanlin, Liu Wanzhu, et al. Volcanic facies of

the Songliao Basin: classification, characteristics and reservoir

significance[ ] ]. Journal of Jilin University ; Earth Science Edi-

tion,2003,33(4) ;449-456.

(20 FBEH.HRR R X7k . ML KO B A7 5 K )2
MR LT] A5 R AR AR 2003,24(1)  18-23.

Wang Pujun, Chen Shumin, Liu Wanzhu, et al. Relationship be-
tween volcanic [acies and volcanic reservoirs in SongLiao basin
[J1. Oil & Gas Geology.2003.24(1):18-23.

XN TT vk EEEER L1 E M IR B kLS B AR E
C1 G5 R AR R HL BT, 2003,24(1) 1 28-31,

Liu Wanzhu, Wang Pujun, Men Guangtian, et al. Characteristics

™
(8]

[’

of deep volcanic reservoirs in northern Songliao Basin[ ] |. Oil &
Gas Geoalogy 200324 1) ;28-31.

T4 SRR T Rk 30, %5 0T Z A R Ll 2 R B X
S AR LI ATl RIS, 2002,23(3) £ 285-288.
Meng Qi’an, Men Guangtian, Zhao Hongwen, et al. Characteris-
tics of Mesozoic volcanic rocks and its controlling effect on gas
reservoir in Songliao Basin[_I]. Oil & Gas Geology,2002,23(3)
285-288.

[51 skaL, 0 %, 9P a4, . 10 W Rk Ok L& 1 2 B
ML BB 7 e A2 e A 2000 37-43.

Zhang Fangli, Yin Wanquan,Guo Jianhua,et al. Study on volcan-
ic reservoirs of Dawa oilfield, Liaohe[ M]. Wuhan:China Univer-
sity of Geosciences Press,2000;37-43.

L6 JFEHN, Evk, B Rte, 3. M0 I0 42 78 SR AR oK LD AL A 3 2 5 4
TEBEIILT L A 2 4R . 2012,33(4) :541-550.



674 EET: I S 2013 4 34 %
Tang Huafeng, Bai Bing, Bian Weihua, et al. Quantitative models Yang Shuangling, Liu Wanzhu, Yu Shiquan, et al. Pore textures
of strata texture within volcanic edifices of Yingcheng Formation in and its causes of volcanic reservoir in Songliao Basin| J |. Journal
Songliao Basin, NE Chinal J |. Acta Petrolei Sinica, 2012,33(4) . of Jilin University:Earth Science Edition,2007,37(3) :506-512.
541-550. Lro]  Zibak. e &0 LST K H K A SRS BT ). K

71 AR PR AR AE % R DT A e 1T R TR 4 K L L R i ARAEIR S TF R -2010.33(4) 11517,

BAE AR, 22 4R . 2008.29(6) ; 841-845, Li Zhongcheng. Relationship between volcanic lithotacies and
“ang Huafeng, Pang Yanming. Bian Weihua. et al. Reservoirs reservoir property of Longshen 1 block. Yingtai gasfield[J. Nat-
quantitative analysis of volcanic edifice of Yingcheng Formation ural Gas Exploration & Development,2010,33¢4) ;15-17.

in Songliao Basin, Early Cretaceous, NE Chinal J |. Acta Petrolei L1710 077 %k o 80K Jo e 22 8 A W I A M R PR R o L e
Sinica.2008,29(6) :841-845. AT 04 &b B 7 51 A 2 IR S BRIV R AR L 8 A 2

(81 KA FURE S R L SRR LR . i
22 42,2010,26¢1) : 1-13. Liu Wanzhu, Huang Yulong, Pang Yanming, et al. Diagenesis of in-
LidlFaci, Bing Fanchlb, Cui Yan, et alDisties idilon c(ABbfor- termediate and mafic volcanic rocks of Yingcheng Formation(K;y) in
Bon et el B . the Songliao basin: Sequential crystallization,amygdule filling and res-
Petro]ogica Sinicas2010.26(1) < 1-13. ervoir effect J |. Acta Petrologica Sinica,2010,26(1) :158-164,

9] BREE. RITEMEEW AL EEEEEREZ L TR, L1811 CHbBRAR = A K ML) 4 1 & 03 2. b BRBL 2 K FF I . B 2% ) 3%
2011,32(5) :749-756. EML)s L MR I AL 2005, 388
Hou Qijun. Main controlling factors of volcanic reservoirs in the “A dictionary of earth sciences” Editorial Committee. A dictiona-
southern Songliao Basin[ J]. Acta Petrolei Sinica,2011,32(5); ry of earth sciences application of the subject volume[ ML}, Bei-
19756, jing: Geological Publishing House,2005:388.

L1901 My 28, sk AR, A il BT 2 (M. S8 . Jb a0 A il Dol AR

C10]  EFEH. BB X7 k. . ok L5 B - 548 - 52 - 200034,

AL - BRLMI. L B ih MR 20087577, Liu Guangdi.Zhang Houfu. Petroleum geology| M |. 4th ed. Bei-

Wang Pujun,Feng Zhigiang, Liu Wanzhu,et al. Volcanic rocks in iing: Petroleum Industry Press,2009;34,

petroliferous basins: petrography « facie * reservoir = pool * ex- [207 TN B M2 8 = 4 Kbk Hl A X 15 A SR A 8 B & 1L 2

ploration| M. Beijing: Science Press, 2008 ;75-77. B2 VR R R T 75 75 T AR 2006, 27(2) «
] ESR ST RO BT G L R R B a0

FRRPE R RNEIC AR L MR A i M TR S# L 2006, 36 (5) LLiu Xiachong,lLuo Jinglan,Zhang Shan, et al. Diagenesis and dia-

805-812. geneic facies of gas reservoirs in the upper Paleozoic 8th member

Wang Pujun. Wu Heyong. Pang Yanming. et al. Volcanic facies of of Shihezi Fm. and 2nd member of Shanxi Fm. in Yulin-Shenmu

the Songliac Basin:sequence, modeland the quantitative relation- area, Ordos basin[J7J. Oil & Gas Geology.2006,27(2) ;200-209.

ship with porosity &. permeability of the voleanic reservoir[ J]. 1T PR, E R R L A A PR R X I PR s o [

Journal of Jilin University :Earth Science Edition,2006,36(5) . 2247,2006,22(8) . 2205-2212.

805-812. L1 Yang. Sandstone diagenesis and its influences on hydrocarbon
2] B REEAE CHE I AR M X KOR A T AR 5 A traps in Jishan sand-body in Huimin depression,north Chinal J].

,a&J<mT41%FﬁkEII J1 A B AR 2012.33(3) :351-360 Acta Petrologica Sinica,2006,22(8) ;2205-2212.

LLuo Jinglan, Hou Lianhua,Jiang Yigin,et al. Chronology and tec- [22] WRmn4e. 4T fe il M A2 B 5525 ok 1l 4 R IR 2 A P FL B 1 B 6

tonjc settings of igneous rocks and origin of volcanic reservoirs in BERgE [T mim AR . 1982,1¢1) 1 19-22.

L.udong area, castern Junggar Basin[J |. Acta Petrolei Sinica, Chen Lihua. Micro-pores in carbonate rocks of sub-sinian Wumis-

2012583 (@) : 351=360. han Formation of Rengiu oil field under scanning electron micro-
[13] M, ANSLAR L 57 R, 55, 1R K BT Wi b 2k LU 2 il J2 R AE B scopic observation[ ] |. Acta Petrolei Sinica,1982,1¢1):19-22,

AT, 2R . 2010,31(3)  400-407. 23] Worden R H, Morad S. clay minerals in sandstones;controls on

Cai Dongmei, Sun Lidong, Qi Jingshun, et al. Reservoir charac- formation,distribution and evolution ] ]. Int. Assoc. Sedimentol.

teristics and evolution of volcanic rocks in Xujiaweizi fault de- Spec. Publ. 2003,34:3-41.

pression[ ] |. Acta Petrolei Sinica,2010,31(3);400-407. [24] Hurst A,Nadeau P H. Clay microporosity in reservoir sandstones ;
4] BN, XN TT R TR S R IT M kAR kLl A R AR 2 an application of quantitative electron microscopy in petrophysical

T EAE S EER BB L A S 0 [ ], o A 2 2R My BR R evaluation| J |. AAPG Bulletin, 1995,79(4) :563-573.

1 12007.37¢6) 112511258, [257 BHFFY . T A TR 4. K L1 B2 K T M W 35

Gao Youfeng,Liu Wanzhu,Ji Xueyan,et al. Diagenesis types and FHFAE RIS ¥ L] S BB R 2009, 28(4) :412-419.

features of volcanic rocks and its impact on porosity and permea- Zhao Hailing, Wang Cheng, Liu Zhenwen, et al. Characteristics of

bility in Yingcheng Formation, Songliao Basin[]]. Journal of Jilin petrology and thermodynamics of selective dissolution of plagio-

University: Earth Science Edition2007,37(6) : 1251-1258. clase in volcanic reservoir rocks[J |. Geological Bulletin of China,
D151 BN XUTT e, FHER L% AT 40 L0 2 0 B 2 R 2009,28(4) :412-419.

HR AL, AR 2240 MR R R L 2007,37(3) :506-512.

Ul #8 B # 2013-02-12

o 20130507 TR IR BE )



