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Abstract : Through analyzing the lithology, physical properties and spatial locations of the rocks overlying volcanic gas
reservoirs , this paper investigated the types of cap rock and identification marks of each type in the Yingchen Formation of
Xujiaweizi fault-Depression,and then discussed the spatial distribution,sealing ability and control on the formation of gas
reservoirs of each cap rock type. The results showed that there were three types cap rocks of volcanic gas reservoirs in the
Yingchen Formation of Xujiaweizi fault-Depression :type | is mudstone cap rock overlying just on the top of volcanic gas
reservoirs ; type [ is compact volcanic cap rock located at the top of volcanic reservoirs; and type Il is compact volcanic
cap rock interbedded with loose volcanic rocks in the upper section of volcanic reservoirs. Type II and type Il cap rocks
are mainly consisted of volcanic lava and pyroclastic rock. Both type Il and type Il cap rocks show high gamma-ray de-
flections and high density. The main difference between these two types of cap rocks is spatial distribution. The type [l
cap rock is located at the top of volcanic reservoirs,, while the type Il cap rock is located at the upper part of volcanic res-
ervoirs and usually covered by volcanic rocks with low density. The type II cap rock had the widest distribution area and

best spatial continuity than the others. The displacement pressures of type Il cap rock was up to 8. 8 MPa and single well
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daily gas production in reservoirs with this type of cap rocks is the highest (up to 36. 6 x 10 m’) in comparison with the

other two types of cap rocks with the same thickness. The type [ cap rock has a smaller distribution area than type Il

and it is mainly distributed in the edge regions of fault-depression. Its displacement pressures is up to 6.9 MPa and the

highest single well daily gas production in areas with this type of cap rocks could reach 23.2 x 10* m’. The spatial conti-

nuity of type Il cap rock was poor and its displacement pressures was usually under 4. 75 MPa, resulting in the highest

daily eas production of one we I only of 12. 8 x 10* m® in the distribution area of type Il cap rock. Comprehensive analy-
y gas p y yYp p p y

sis showed that type Il cap rock had the best sealing ability among all cap rock types,sealing ability of type Il cap rock

was the worst,and that of type II cap rock was moderate. This difference of sealing ability among three types of cap rocks

controlled the formation and enrichment of volcanic gas reservoirs.

Key words : volcanic rock,sealing ability,cap rock,gas reservoir, Xujiaweizi fault-depression, Songliao Basin
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Fig. 1 Petrological characteristics of volcano rock reservoirs and cap rocks
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Fig. 2 Logging characteristics for all types of cap rocks in volcanic rocks gas reservoirs
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Table 1 Cap rock types of volcanic rocks of Yingcheng Formation in the Xujiaweizi fault-depression
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Fig. 3 Areal distribution (a) and thickness contours(b) of all types of cap

rocks in volcanic gas reservoirs in the Xujiaweizi fault-depression
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Fig. 7 Predicted displacement pressure contour for all types of cap rocks in volcanic gas reservoirs (a)

and natural gas distribution (b)of the Yingcheng Formation in the Xujiaweizi fault-depression

KRB A e 22

4) TR FET R I Sl s U R JE R R AR
SO [7) S T oA U R — e I EERIE . IR K
L3 DB B 5 Sl 2L K 1L AR Rt 2 HA B (0 <R
Iy, 2w _E WA N R R Z R AR R Bk s e e
22T 5 VT A R 5 J2= 28 X AR AR £ i A
FrAezese , 130 o J2= ] 45 o 3 B A 2 <R JEE 19
RAR, 17 R TR =8 J2= mT 2 ol 9 2Kl R AR Ut
PR RS A f = FEE AR XA

2 % X W

(1] B, RN , ARV VL. AL A b 4k 5% FEL - IR i A s v Ak [ T ]
£l ,2002,23(2) 26 -29.
Yin Jinyin, Liu Hefu, Chi Haijiang. Evolution and gas accumulation
of Xujiaweizi Depression in Songliao Basin[ J]. Acta Petrolei Sinica,
2002,23(2) :26 -29.

(2] FF, BAERy AT, A5 B A0 LB AR R ] I8 s T 2844
A SO TRIR R AR R HAE AT LT ] e BTig 3, 2010,56 (2)
237 -245.

Yu Dan,Lv Yanfang, Fu Xiaofei, et al. Characteristics of fault struc-

(3]

[4]

(5]

(6]

ture and its control on deep gas reservoir in Xujiaweizi fault depres-
sion, Songliao Basin [ J ]. Geological Review, 2010, 56 (2 ):
237 -245.

BB, B, SR04, A5 ARIL A AL S AR 5% BT BT I T S
EHZ AR AT ] AR ,2010,31(6) 1941 -946.

Cai Zhourong, Xia Bin, Guo Feng, et al. Controlling mechanism on
volcanic rocks of the Yingcheng Formation of the Xujiaweizi rift de-
pression in the northern Songliao Basin[ J]. Acta Petrolei Sinica,
2010,31(6) :941 —946.

Li C Q,Pang Y M, Chen H L, et al. Gas charginghistory of the
Yingcheng Formation igneous reservoir in the Xujiaweizi rift,
Songliao Basin, China [ J]. Journal of Geochemical Exploration.
2006.

BB, A, U, S5 il AR R AT ST [ M. dE st Al Tl
HiRL, 1996 :4 - 30.

Lv Yanfang,Fu Guang,Gao Daling, et al. The sealing ability study of
oil and gas reservoirs[ M ]. Beijing: Petroleum Industry Press, 1996
4 -30.

A5 XL o SOk h B R R B s AR AR LT A
IR 5 & ,2006,33(6) 1662 - 666.

Fu Guang, Liu Jiangtao. Sealing and preservation conditions for large

and medium gas fields of China[ J]. Petroleum Exploration & Develo-



16

A3 5 KRR R

5536 &

[10]

(1]

[12]

[13]

[14]

pment,2006,33(6) :662 —666.

SRARME AT, X PR, SR Y B AR D S i AR Y
BPERTOCR IR BT [ T]. A} 2 b kAL 2, 2010,40 (1) .
28 -33.

ZhangLinye, Bao Youshu, Liu Qing, et al. Effects of hydrocarbon
physical properties on cap rocks capillary sealing ability[ J ]. Sciceen
in China Earth Science,2010,53(5) :665 —671.

SRILE AT . SRR )E B BRI VRO 5 vk i et B —
PAFR [ 46 Ak B 9 i [1]. BURLA 4R, 2010,28 (2)
388 —393.

Zhang Lihan,Zhou Guangsheng. Improvement and application of the
methods of gas reservoir cap sealing ability[ J]. Acta Sedimentologica
Sinica,2010,28(2) :388 —393.

T AR, BIERT, 4F. IR T MR IR E KR H B
BRI [T ], 35 RO 2 i M BR B} 24 i), 2009, 39 (5)
773 -780.

Yu Dan, Fu Xiaofei, Lv Yanfang, et al. Cap rock characteristic and
sealing ability evaluation of deep Xujiaweizi fault depression [ ]J].
Journal of Jilin University; Earth Science Edition, 2009,39 (5) .
773 -780.

A7 BB, Fh KA 52 8 s R RE - DA T A AR R
Pl TR A 49 [ T ).t RO 242241 i BR B 22 i, 2010, 40 (2)
237 -244.

Fu Guang,Hu Ming, Yu Dan. Volcanic cap rock type and evaluation
of sealing gas ability; An example of Xujiaweizi Depression[ J]. Jour-
nal of Jilin University: Earth Science Edition, 2010, 40 (2 ).
237 -244.

LAREE, BAER AT, AR RN L A AR R B IR ok L R R
HABE NG A E RN T]. A%, 2011,32(3):
424 -431.

Shi Jijian, Lv Yanfang, Fu Guang, et al. Synthetically and quantita-
tively assessing gas-sealing ability of volcanic cap rocks in the Xujia-
weizi Sag of the Songliao Basin[ J]. Acta Petrolei Sinica,2011,32
(3) :424 -431.

ARG, A KA A PR SR LU [T ] A 24,
2013,34(2) ;312 -322.

Zhu Yixiang, Shi Guangren. Identification of lirhologic characteristics
of volcanic rocks by support vector machine[ J]. Acta Petrolei Sinica,
2013,34(2) :312-322.

A7, BEstl, B T, A5 AU 2 T I S TR R i R
JEBIG F [ T]. 75 bROR 2 % 4l 1 BRBL 2% I, 2008, 38 (4)
587 -593.

Fu Guang, Geng Qi, Wang Yougong, et al. Pressure matching types
between cap rock and reservoir and relation between them and gas re-
serves abundance in gas reservoir [ J]. Journal of Jilin University:
Earth Science Edition,2008 ,38(4) :587 —593.

KA. FE YL E P Iy A LR R [T]. KRR ERFL 2,
2010,21(1) ;112 - 116.

Zhang Lei. Reevaluation of cap rock physical sealing mechanic[ J].

Natural Gas Geoscience,2010,21(1) ;112 - 116.

[15]

[16]

[18]

[21]

[22]

AFT SB35 )2 X 2% AR 25 K AR AR P BB Y
[D]. KPR KIKAT M= ,2006 : 10.

Fu Guang. Seal meehanisms of mudstone cap rocks to gas in eaeh
Phase and their quantitative research[ D ]. Daqing; Daqing Pettoleum
Institute ,2006 : 10.

AKX S, T3 H, 45 R Y5 0 A T AR B 1 5
B DAL AL SRR 2 B T Wb A 1 [ ] A7 241, 2007,
28(5):67 -71.

Zhao Weiyong, Liu Wenlong, Men Guang, et al. Prediction method for
distribution area and thickness of hydrocarbon source rocks-taking
Xujiaweizi Depression in Songliao Basin as an example[ J]. Acta Pe-
trolei Sinica,2007,28(5) :67 -71.

IR, BRDUM, 1 0, 45 BT A b AL PR IR K 1 AR A
TE ok B U AR 2 RS [ T]. £ a2 4R, 2011, 32 (6)
968 —975.

Xiao Jun, Chen Hanlin, Yang Shufeng, et al. Gas charging of deep
volcanic reservoirs in the northern Songliao Basin: Evidence from
fluid inclusions [ J ]. Acta Petrolei Sinica, 2010, 31 (6 )
941 -946.

A7 AT A TR R FR N 25 D I B R 4
FERT: ATR R 7 M X2 A B [T ] kRl age-rp [l SRy
2 ,2008 ,33(3) :342 - 348.

Fu Guang, Wang Yougong. Time and space matching relation among
accumulation essential factors of gas reservoirs in volcanic rock and
its controlling to gas accumulation:a case study of deep strata of Xu-
jiaweizi region[ J]. Earth Science Journal of China University of Geo-
sciences, 2008 ,33(3) :342 - 348.

RS, o, XA, A O R i 2 T BT 2 3 1) 5 1) e 7
T K H R T[T ]. A7 3 5 K 48 A Hk BT, 2014,35 (3) ¢
359 -364.

Hu Huiting, Wang Long, Liu Yan,et al. Research method of fault ver-
tical sealing capacity in overpressure mudstone caprock and its appli-
cation[ J ]. Oil & Gas Geology,2014,35(3) ;359 —364.

RO, A, A BE. VT 2 V2 A ROk B A A ) 2 SR AT Y
[J]. A sEss R ,2013,35(5) :574 - 578.

Li Shuangjian,Zhou Yan,Sun Dongsheng. Rock mechanic experiment
study of evaluation on cap rock effectiveness[ J ]. Petroleum Geology
& Experiment,2013,35(5) 574 - 578.

SRR RN, B AERT, 2. BUR R A UM 3R R4S
WA ——LAU I Z ) 2 S L) ] a5 R AR A,
2013,34(3) :307 -314.

Shi Jijian, Li Lili, Lii Yanfang, et al. Comprehensive evaluation on
the sealing capability of cap rocks in tight sandstone gasfield—a case
study from Guang’ an gasfield in the Sichuan Basin[J]. Oil & Gas
Geology ,2013,34(3) :307 -314.

T BF BB U R R PR U 2 O R 56
AL AR SRR ,2012,19(2) 12 - 15.

Yin Lijuan. Tertiary capping rock types and its relationship to oil and
gas accumulation in Jiyang depression[ J]. Petroleum Geology and

Recovery Efficiency,2012,19(2) ;12 - 15.
(4 % %)



