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Characterization of the pore space in tight sandstone reservoirs from
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Gaotaizi reservoir in Qijia area,the Songliao Basin
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Abstract ; Comprehensive analyses are conducted to characterize the Gaotaizi tight reservoir in Qijia area from macroscopic
and microscopic perspectives, through Nano Micron CT, automatic mineral identification system ( QEMSCAN ), MAPS
image mosaic technology,and environmental scanning electron microscopy ( ESEM). From the macroscopic perspective,
lithologies are mainly siltstone and argillaceous siltstone. The sedimentary bedding structures are diversified-massive bed-
ding are the majority but cross-bedding, wedge bedding and lenticular bedding are also present. The obvious sand-shale
interlayer and complicated sedimentary beddings commonly contribute to the heterogeneity of the tight reservoirs, even
though the massive bedding is the most favorable for the enrichment of tight oil. The microscopic perspective reveals more
interesting characteristics. Pores are continuously distributed in the micro to nano meter level ,with the peak of micro pore
sizes concentrated in the range of 2 —3 pm,and that of nano pores around 200 —300 nm. Microscopic heterogeneity can
be obviously displayed in the pore-throat spatial distribution and connectivity features of different 3D modeling areas. The
main pore spaces are intergranular dissolved pore , intragranular dissolved pore and micro cracks. Moreover, high porosity
generally corresponds to high concentration of organic acids,indicating the controlling of porosity by dissolution.
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Fig.1 Location of Qijia area,the Songliao Basin'*' ( modified)
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Table 1 Sample information about Gaotaizi reservoir in

Qijia area,the Songliao Basin
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Fig. 2 MAPS imaging analysis results of Sample Z1 from Well G933

in Qijia area,the Songliao Basin(image size 17.96 mm x 16.76 mm)
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Fig. 3 QEMSCAN analysis results of Sample Z1 from Well G933 in Qijia area,the Songliao Basin
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Fig. 4 Micro scale pore model for different modeling zones in Sample Z1 from Well G933 in Qijia area,the Songliao Basin
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Fig. 5 Nano scale pore model for different modeling zones in Sample Z1 from Well G933 in Qijia area,the Songliao Basin
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Fig. 6 Sedimentary bedding structures of G3 and G4 members of Gaotaizi reservoir in Qijia area,the Songliao Basin
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Fig. 7 Pore radius distribution histogram in Sample Z1 from
Well G933 in Qijia area,the Songliao Basin
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Fig. 9  Pore types of tight sandstone reservoir space in Qijia area,the Songliao Basin
a R IALEE, Z1, Ok CT b s b iR B RSE 74 0K CT, BRI BD & 5 o 3 BUBURSE , 75, UK CT,
VRRED & s d. RN IIAL B, 21, Maps JAR AT, B30 5 s e I A BRI b, B N 490K £L, 25, ESEM, By o
£ ORI AL, 23 SRR, Ot B

BB TTHRVE T S, 40K FL B 2 1] A9 3 e 4 32 252
PRl . WORSETEE N 2. 73 ~10. 35 pm, - 1fil fie
RIEF S 1700 pmo GHKEETIIE D 170 nm oAy, FEf
KEER 4 wm Fef . (EAE 500 ) 1 T (R SR
(I 9c) R RURREE (18] 9c) o Aoy BYARGE F2 2L
Je P W1 0y Jor A 8 TR S S P B /N 2B R X AT S
BE T = B R 2 Ry, TR BV R
Bl k45 B AR AE 45% ~ 60% , 5y 2 B b i 20 A 3R
B TR RYICRSE S AL B el P e B B
PR HLRRE AR S 1R, v = e DU BEA LT AL T
AR B, LB Kb & KA HURY i, X
U L U

4 He

1) ZWREETS P G 57 X IX i 5 5 U ik
AT ER LB A A M BRI R 35 J= B i 2
B, ABOIR 2 B RIS 5 2 B BORJZ B B R )=
B 32, FErp Btk 2 Bl oA A T BRIl 4R 10 e )
FRAEE , DURUR B A7 AR, S T 20k JZ 9 AR Y
bk

2) WORET , ¥ &b IX i 6 7l )2 = | 4 B fist
Bz (8] UKL AL B A P FL AN ICRSE O 3, SLB RAT
TIOK ~ AR 22 U 38 527313 IR RRAE 5 SIOK FL B e (i

FURHLE2 ~3 pum, R AL F AL L7 A £ 200 ~ 300
nm ; AN ] = 2 AR DX AL Bt 2 () A M 3 3 PR R R
A W A OAR R B

2 £ x #t

(1] SR, A8A R, AR, 5. PRI B PN brofis | E 2 A0 I
AFFIE B BRI ] A7l 24, 2012,33(3) 343 - 350.

Jia Chengzao,Zou Caineng, Li Jianzhong, et al. Assessment criteria,
main types, basic features and resource prospects of the tight oil in
China[ J]. Acta Petrolei Sinica,2012,33(3) :343 -350.

[2]  Hp) R 5, g, 45, SR 2 @ b A AL 7 il JZ 4 T

- BB AR Z LSRR AE [T ] il 5 KRR UM BT, 2016, 37
(2):341 -353.
Er Chuang,Zhao Jingzhou, Yao Jingli, et al. Characterization of pores
and fracture networks in organic-rich shale and tight sandstone of the
Chang-7 member, Triassic Yanchang Formation, Ordos Basin[ J]. Oil
& Gas Geology,2016,37(2) ;341 —353.

[3] B, BRI, AH 5w, 5. BUB R NETLRFE Bt K AR RL4E 1

P —— LSRR 2 A b AR s X I 7 Bossfit )2 il 7]
A5 KRBT ,2016,37 (1) 262 - 71.
Zhao Xiangyuan,Zeng Lianbo,Zu Kewei, et al. Brittleness characteri-
stics and its control on natural fractures in tight reservoirs: A case
study from Chang 7 tight reservoir in Longdong area of the Ordos
Basin[ J]. Oil & Gas Geology,2016,37(1) :62 -71.

(4] HEE M0 /NS, AF. BUR BB IR SR B[] K
R HERRAE,2014,25(10) ;1499 — 1508.

Cao Zhe, Liu Guangdi, Liu Zhuangxiaoxue, et al. Research status on

tight oil and its prospects [ J]. Natural Gas Geoscience. 2014, 25



922

eI IECIP NN D

5537 %

[10]

[12]

[13]

[14]

[15]

(10) ;1499 - 1508.

Brue J. Bakeken black gold[ N]. Leader-Poster,2007 —12 —10(6).
Dou H,Ma S. Lessons learned from oil production of tight oil reser-
voirs in Bakken play [ J]. Oil Drilling & Production Technology,
2012,34(2) ;120 — 124.

Hwang I G. Geological characteristics and the current state of tight oil
development of the Eagle Ford Shale,Texas,USA[ J]. Current Topics
in Developmental Biology,2013,50(6) :875.

Hill R J,Zhang,E,Katz B J, et al. Modeling of gas generation from
the Barnett shale, Fort Worth Basin, Texas [ J ]. AAPG Bulletin,
2007,91(4) :501 —521.

R, W Lo, d 4, A5 SURA BUEUE D A i 4R 2 A e 2
BV ——LUSRR 2 30 43l 74 R A £ T 3t P 81 Sl A 191
[J]. A 5 R AHIET,2016,37(2) 1238 —244.

Jia Jun,Sima Liqiang,Meng Juntian, et al. Comprehensive evaluation
of effectiveness of dual-porosity sandstone reservoir; A case study
from Chang 81 reservoir in Honghe oilfield in southwest of the Ordos
Basin. [ J]. Oil & Gas Geology,2016,37(2) :238 —244.

FLEM B S BT, 56 SRR 27 4 i P b XS 2 4K 7
BORMRGEIR MF 5 RS IE [T]. £33 5 KA < B, 2013, 34
(5):631 -639.

Bai Yubin, Zhao Jingzhou, Zhao Zilong, et al. Accumulation condi-
tions and characteristics of the Chang 7 tight oil reservoir of the the
Yanchang Formation in Zhidan area, Ordos Basin[ J]. Oil & Gas
Geology ,2013,34(5) :631 - 639.

WA REW LRI A A M AR 2 B R 2 U
FBRFFE. [T]. 5 RAR A HBT ,2016,37(2) :245 - 255.

Peng Jun, Wu Huiming, Han Haodong, et al. Study on diagenetic faci-
es of the Donghetang tight sandstone reservoirs in Bachu area. [ J].
0il & Gas Geology,2016,37(2) ;245 -255.

BERE L, WIAE PR S5 D1 At ) 1] eh bk % 2R B0 it 2 A T )
TRATET]. A5 KR H BT, 2011,32(6) : 815 -822.

Liao Qunshan, Hu Hua, Lin Jianping, et al. Petroleum exploration
prospect of the Jurassic tight reservoirs in central Sichuan Basin [ J].
0il & Gas Geology,2011,32(6) :815 —822.

JliS7 R, R SR A P A5 S X B IO iU R A S
Sy IARLT] . AR S I ,2015,42(1) 244 - 50.

Shi Lizhi, Wang Zhuozhuo, Zhang Ge, et al. Distribution and forma-
tion of tight oil in Qijia area, Songliao Basin, NE China[ J]. Petro-
leum Exploration and Development,2015,42(1) .44 —50.

EARI, O, A , S5 TR B M E JRE T S R )2
BRI LAl R R M I T] . A S KRR
5 ,2016,37(1) 135 - 140.

Wang Weiming, Lu Shuangfang, Tian Weichao, et al. A new method
to determine porosity and permeability cutoffs of tight oil reservoirs by
using thickness of adsorption water film: A case study from the Dam-
intun Sag, Liaohe oifield [ J]. Oil & Gas Geology, 2016,37 (1)
135 - 140.

SR ED, AR EE BRAEOE, 45, MR K A 1 B DX XU AL = A
SRR B TR B [T ] Ak 5 R AR R B, 2015, 36
(2):219 -229.

Zhang Guoyin, Wang Zhizhang, Guo Xuguang, et al. Characteristics

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

and ‘sweet spot’ prediction of dolomitic tight oil reservoirs of the
Fengcheng Formation in Wuxia area, Junggar Basin[ J]. Oil & Gas
Geology ,2015,36(2) :219 - 229.

KA, 50T R, A5 ks GRS R L v B 2 B0 ik
EBRHELT] . B aRA il 5T ,2014,35(2) 168 — 171.

Zhu Youxing, Li Xinning, Pu Zhenshan, et al. The Qiketai tight oil
reservoir characteristics of Jurassic in Tuha Basin[ J]. Xinjiang Petro-
leum Geology,2014,35(2) .168 —171.
FEAE, G BT, S N A A IR ECE R (1] h s
A ,2015,20(4) .44 - 53.

Wang Yuhua,Meng Qi’ an, Liang Jiangping, et al. Tight oil explora-
tion in northern Songliao Basin [ J]. China Petroleum Exploration,
2015,20(4) :44 -53.

HIEEE, XU, 0, 2. SR St e i Xy A sl
a2 AR B RRAE (1], il 5 R IR 5T, 2014,35(2)
183 - 189.

Tian Jingchun, Liu Weiwei, Wang Feng, et al. Heterogeneity of the
paleozoic tight sandstone reservoirs in Gaoqiao Area of Ordos Basin
[J]. 0il & Gas Geology,2014,35(2) ;183 - 189.

W W, R IR, 15, S5 BUR D AR Z /N RO AR BT 5 A
EARFHELT]. PR L A4 ,2016,45(1) :1 9.

Yang Zhifeng,Zeng Jianhui, Feng Xiao, et al. Small-scaled heteroge-
neity of tight sandstone reservoirs and oil accumulation characteristics
[J]. Journal of China University of Mining & Technology,2016,45
(1):1-9.

BRI SR U B, A5 SRR T BB R R A A 2
BSERGELT]. A5 KRR MFT,2016,37(1) 109 - 116.
Sheng Yingshuai,Zhang Yuguang, Gu Mingyong. et al. Static and dy-
namic mechanical parameter calibration of tight reservoir rock mass
under in-situ condition[ J]. Oil & Gas Geology,2016,37(1) :109 —
116.

Fh R, X, Tk, A5 2 v AR O T A RO R BR
[J]. A 5 & ,2014,41(2) 1198 —205.

Du Jinhu, Liu He,Ma Desheng, et al. Discussion on effective develop-
ment techniques for continental tight oil in China [ J]. Petroleum
Exploration and Development,2014,41(2) :198 —205.
T, AR, 8, 4. BOBHZ FLBREE 1 RAE B AR Bk et 3
[J]. BRI i, 2014,19(3) :63 - 70.

Jiang Yugqiang, Chen Lin, Jiang Chan, et al. Characterization tech-
niques and trends of the pore structure of tight reservoirs[ J]. Geo-
logical Science and Technology Information,2014,19(3) :63 —70.
L B AR 48 55 5 Hb DX R B 30 )2 B0 b R 3 1 B 5T
[D]. P4 . P42 A1 I R M BB 2% 24 B, 2015.

Ju Shichang. Tight oil reservoir forming-dynamic of Gaotaizi oil layer
in Qijia area, the Songliao Basin [ D ]. Xi’ an: College of Earth
Sciences, Xi” an Shiyou University,2015.

XRS5 28—y T [M1BE o 5 3l 2 it J2 eV B O X i 2
BRI D] KA E AR, 2014,

Liu Nana. The reservoir diagenesis and its influence on reservoir
quality in Gaotaizi formation of Qijia-Gulong Depression[ D ]. Chang-
chun; Jilin University,2014.

A

(¥ £ )



