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The sketch of the location, structure, well position and stratigraphic characteristics of the study area
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Fig.2 The stratigraphic correlation diagram of Longwangmiao Formation-Ordovician from Well Moxi 12 to Well Gaoshi 6
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Fig.3 The seismic section across Well Moxi 205 to Well Moxi 11 in Moxi-Gaoshiti area
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Table 1 The thickness of reservoir rocks, physical property and tested productivity in a single coring well in the study area

S HIRJEE /m A ERCIE) JIVEE 18 A= i
WA B JEREEL AL LB/ % BiER/103 um? FEREC FLBRE/ % BiE2/107um? FEMEL /104 m3/d
BZ 12 9 25.99 6.25 4.97 0.25 5.55 2.18 25 3.48 4.4 145 116.77
BZ 133 17.03 2.53 14.74 4.93 19.3 24 3.78 6.59 95 128.84
BRE 16 4.14 2.85 9.58 4.83 2.54 1.55 11 2.15 0.2 56 11.47
EE 1T 9.43 6.76 19.45 2.34 4.55 2.72 117 53.2
BEIZ 19 I 7.14 9.21 7.36 5.49 4.5 18 4.12 1.11 77 11.45
B 202 4 4.58 4.16 17.83 2.53 2.97 0.33 6 3.41 0.55 113 30.32
BEIZ 203 3 5.99 19.55 5.93 5.73 9 6 438 6.86 75 7K
BEE 204 - 19.29 14.12 0.25 6.04 7.9 10 4.93 14.5 91 115.62

WA 103 12.07 0.26 18.6 4.36 0.23 12 43 0.97 29 A
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Fig.6  The types of reservoir rocks of Longwangmiao Formation in Moxi-Gaoshiti area
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Fig.7 Imaging logging responses of different reservoir rock types of Longwangmiao Formation in Moxi-Gaoshiti area
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Fig.9 The distribution map of the reservoir rock of Longwangmiao Formation in Moxi-Gaoshiti area



640 TR A S 534 %

10 15 20km N
Wik O
(]
[o]
i I = LR M I
[o] [=]
$iEH L e 5 S

P10 PR — i A B b DX FEL R — i 7 00l e 2 8t R /K5 sl X
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Table 2 Relationship of palaeogeomorphology, reservoir rock types, and the active partition map of groundwater

of Longwangmiao Formation in Moxi-Gaoshiti area
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Fig.13  The contour map of the ratio of Gt and St of Longwangmiao Formation in Moxi-Gaoshiti area

(Gt represents the thickness of grain beach,St represents the thickness of the strata)



642 TR A

E

934 %

5 CREIE

YT X N AR, B R ORI DL B
PO AR SO 8 T2 2 7 SRRk AR X
BZERIEIF M —Fh e ik, s ARl
TERH B EUE R E (36 3) , 72T B ) A6 B R
RUGE AL F X 8, B A0 I P e 28 4 e (R ARk
BIPEAK)  WEE R 47 F B IR 101 FF A4 7= I 5 R
009-3-X1 5 46 BE £ L Y X 8 1 387 6t - I3 7= R )

AT AEAR , BB LM P2 < 32 (10~ 30 10°m*/d) , 40
FEIZ 29 JFRIEHE 18 I EHFL AU AR 2 I LUK ™ /K Bk
TR R E W EEIR 27 FEHEE 46 H (B 9) , SEFR
7 e 5 TN BN AE o T BT R - A
BT U LU (R & UBE 46 A — A
(IREKT 0.05), MR 101 H BEIE 18 H-AIBE IR
29 HHRZE/NTF 0.05, KR ZE 2456 LA e %
KT 85% (K 13) , 5 L Frik, iz FZ i ik BT ik &2 i
(1R 1 S0 R A T 1) i T ATF 5 DX i 4 S 780 5000 A A

xR3 EEZ2—SAMHMRETHEAFHFRFLHBIERER
Table 3 Verifing results table of newly drilled wells and development wells of Longwangmiao Formation in Moxi-Gaoshiti area
4 Wbl BN BV WA e HF e T
S/(104m?/d) 7K/ (m*/d)
BEIZ 47 S 0.48 0.45~0.5 A BEV I 4 38.75 170.4 201442 A
BEZ 101 I 0.52 0.45~0.5 TESEV I 7 85.9
BEYE 27 IF 0.61 0.6~0.65 LA 18.7 2013 4 10 H
BIZ 51 9 0.61 0.6~0.65 LI 20.46 2014 4£ 5 A
BEVE 18 I 0.77 0.8~0.85 AL FLAY 27.08 2013 4E 10 A
B 46 It 0.64 0.7~0.75 EFALA T 20134 12
BEVE 29 IF 0.63 0.55~0.6 ATEE LAY 10.45 2013 4F 12 A
A 26 9 0.71 0.7~0.75 ETALA 23.7 2013 4F 11 H
w8 Ik T HHE A EFFLTY 31 2014 4 1 A
JBE 009-3-X1 H AEBE 75 78 213.5 201444 A

BN T B B 3 I
6 %5t

(1) BT IR — i A 6 DX = 2% b 7 R B AL W
o AR e — B I — T S A N (7] b R S5
VRIS P B — i A Bt DX 2 i 2L A T v
T SRR AL B AR, HoA 2 IR T A Ay

(2) PR — e A e M DX e 7 i 2H A4 3 vl b A 4
] 5 e i K A Sl R ] T T e 2
JE KA 25 AT A AE e T R IA A7 HU e
VKSR | 322 7 AL B T B J= s o L it
JZ  MAEIRSL A i, KR s, EER AL
BEEHFLIUGE)R

(3) W TS B —m A B b Dl i 20 7 b 3 B A
RAYIAR AR, e T e 2R A T ot sl LA R U
o B3 2 IORR A J i 28 A, A mT I SR e £
HPURUYI B, T T RS S XCRURERE A 7 0 A1

£ % Uk ( References)

U S P 2 B0 ] PR e R A A 2 R, i ek 4403 420775 K

[EB/OL]. (2014-02-11) [2014-04-25]. http://news.youth.cn/gn/
201402/120140211_4641152.htm. [ Liu Chuan. The biggest single ma-
rine facies bulk gas reservoir of China was discovered in Sichuan prov-
ince, reserve is 4403x10°m3[ EB/OL]. (2014-02-11) [ 2014-04-25].
http://news.youth.cn/gn/201402/120140211_4641152.htm. ]

2 GRIR AR T, AR IO R — A b DX ik A
ERUHAE R BRI R [J]. AR 5T &, 2014,41(6)
650-660. [ Jin Mindong, Zengwei, Tan Xiucheng, et al. Characteristics
and controlling factors of beach-controlled karst reservoirs in Cambrian
Longwangmiao Formation, Moxi-Gaoshiti area, Sichuan Basin, NW
China[ J]. Petroleum Exploration and Development, 2014, 41(6):
650-660. ]

3 HESEES, XMRD. EVEEREE M. JUET . BTSSR TAR, 1983, [Ren
Mei’ e, Liu Zhenzhong. An Introduction of Karstology[ M ]. Beijing:
The Commercial Press, 1983. ]

4 BOCE REIL IR R SF. P ERERER A AH A2 R R T i
BTSRRI LT AR5 I % ,2012,39(1) : 1-12. [ Zhao
Wenzhi, Shen Anjiang, Hu Suyun, et al. Geological conditions and
distributional features of large-scale carbonate reservoirs onshore China
[J]. Petroleum Exploration and Development, 2012, 39(1) ; 1-12.]

5 BRA, w AL IL T R I R AR AR KRR A A B AR Bk S
R X [T]. PR, 1985(3) :59-68. [ Zhao Tianshi, Gao Ruix-
iu. Concealed karst development in eastern part of lower Liaohe river
plain, Liaoning province, and its hydrogeological significance[ J]. Car-

sologica Sinica, 1985(3) ; 59-68.



5 4 1]

S PR A UV 3t 25 R — o5 A 68 M I L 2K — T 4 S0 T Jly 2 e vl M S0 0K R B J 758 S

643

SRAERE B, AR EREE A5 Ut FE R 2 A A T IR AE [ ]
VIFRZ£H,2010,28 (1) : 128-139. [ Zhang Manlang, Xie Zengye, Li
Xizhe, et al. Characteristics of lithofacies paleogeography of Cambrian
in Sichuan Basin[ J]. Acta Sedimentologica Sinica, 2010, 28 (1)
128-139.]
T, SR AT N f AR L — e 42 =ty B A i v AL 5
MR M R[] BR AR, 2013,32(3): 152-154. [ Xing
Xiang, Hu Wangshui, Tang Jiguang. Sichuan Leshan-Longnvshi Basin
tectonic evolution of ancient uplift and hydrocarbon accumulation of re-
lationship[ J]. Coal Technology, 2013, 32(3): 152-154.]
VR, B 5, DRI, A5, O LI— e Sty W A it U Ak B v 72
HRBAHERIL)] . AihBR 514 ,2012,39(4) :406-416. [ Xu
Hailong, Wei Guoqi, Jia Chengzao, et al. Tectonic evolution of the Le-
shan-Longniisi paleo-uplift and its control on gas accumulation in the
Sinian strata, Sichuan Basin[ J]. Petroleum Exploration and Develop-
ment, 2012, 39(4) . 406-416. ]
TRt Ey, RESR I i L AR Tl e R I 0 A R AE KO LRI ()], R
REIIR S IF % ,1999,22(2) : 1-6. [ Xu Shiqi, Xiong Rongguo. The
formation and evolution of the Caledonian paleouplift and its formation
mechanism[ J ]. Natural Gas Exploration and Development, 1999, 22
(2):1-6.]
WEER A, M RN, S I R I —e Sl R R B R R
RABBAAE T[] ARSI % ,2003,30(4) :7-9. [ Yao
Jianjun, Chen Mengjin, Hua Aigang, et al. Formation of the gas res-
ervoirs of the Leshan-Longnvsi Sinian palaeo-uplift in central Sichuan
[J]. Petroleum Exploration and Development, 2003, 30(4) . 7-9.]
TR B BA A AR R, 25, DU 4 b e 7= L tH— R SE A ) i
BHNDR R HF RNV V], M54, 2015,22(1) : 115-
125. [ Xing Fengcun, Hou Mingcai, Lin Liangbiao, et al. The records
and its dynamic genesis discussion of tectonic movement during the
Late Sinian and the Early Cambrian of Sichuan Basin[ J]. Earth Sci-
ence Frontiers, 2015, 22(1): 115-125.]
XUBAR, D303 Luba J, 55, DU Z 30 2R 80 b DX T A5 A G0 e Th i3
HICAREZFFAE[T]. 5 41541k, 2011, 27 (8) : 2239-2252. [ Liu
Shugen, Ma Wenxin, Luba J, et al. Characteristics of the shale gas
reservoir rocks in the Lower Silurian Longmaxi Formation, East Si-
chuan Basin, China[J]. Acta Petrologica Sinica, 2011, 27(8):
2239-2252.]
FEM, I ZEXOE, A 701 F o BLA W i R A [ 7]
i JFE AL ,2013,48(3) :581-591. [ Yuan Yusong, Sun Dongsheng,
Li Shuangjian, et al. Caledonian erosion thickness reconstruction in
the Sichuan Basin[ J]. Chinese Journal of Geology, 2013, 48(3):
581-591.]
Baceta J I, Wright V P, Beavington-Penney S J, et al. Palaeohydro-
geological control of palaeokarst macro-porosity genesis during a major
sea-level lowstand: Danian of the Urbasa-Andia plateau, Navarra,
North Spain[ J]. Sedimentary Geology, 2007, 199(3/4) . 141-169.
Sadooni F N. The nature and origin of Upper Cretaceous basin-margin
rudist buildups of the Mesopotamian Basin, southern Iraq, with con-
sideration of possible hydrocarbon stratigraphic entrapment[ J]. Creta-

ceous Research, 2005, 26(2) ; 213-224.

16

18

19

20

21

22

23

24

25

26

Agrawi A A M, Horbury A D. Predicting the Mishrif Reservoir quality
in the Mesopotamian Basin, southern Iraq[J]. GeoArabia Manama,
2008, 13(1): 127-128.

SlRZE ARTCR R, R R R AR R R T oA
RN ZE[T]. PURER,2001,19(4) :530-535. [ Jin Zhenkui, Zou
Yuanrong, Jiang Chunlei, et al. Distribution and controlling factors of
Ordovician karst reservoirs in Dagang region[ J]. Acta Sedimentologica
Sinica, 2001, 19(4) . 530-535.]

Wtk s, AR M 2, 45 0N P T LA TR A R R B RRIE S T
B[ 1), ZRAbfA R F2ER, 2012,36(4) :24-29. [ Dai Chuanrui,
Zou Weihong, Yang Haijun, et al. The characteristics and evaluation
of karst reservoir in Lungu oil fields[ J]. Journal of Northeast Petrole-
um University, 2012, 36(4) ; 24-29.]

JEITE X0 S R A DX R A R R R A LRI Y
[J]. P EFA¥ ,2009,28(1) :1-6. [ Zhou Ning, Liu Bo. Varying reg-
ulation of epikarst developing intensity in southwest Hubei karst area
[J]. Carsologica Sinica, 2009, 28(1): 1-6.]

ZEVE WS I, B S, AV T A o e 2 R AR A 2 Y
P [J]. RARA T, 2008,28(4):19-21. [ Li Ling, Tan Xi-
ucheng, Xia Jiwen, et al. Influences of eustatic movement on the
Cambrian reservoirs of bank facies in Weiyuan gas field, Sichuan Ba-
sin[ J]. Natural Gas Industry, 2008, 28(4); 19-21.]
ZREAR, AR X E B, . AR LD—e 4 = ot Bk E il 26 2
SRR BRI R (1], KA Tk, 2014,34(3) :61-66. [ Li
Yalin, Wu Furong, Liu Dingjin, et al. Distribution rule and explora-
tion prospect of the Longwangmiao Fm reservoirs in the Leshan-
Longniisi Paleouplift, Sichuan Basin[ J]. Natural gas Industry, 2014,
34(3) . 61-66.]

SRR T, 2008, A DU 20 b B R — i A Bt X JE RS
Jo TR AUBURLMERFAE S o A LA (). b3S, 2015,17(3)
347-357. [ Jin Mindong, Tan Xiucheng, Li Ling, et al. Characteris-
tics and distribution of grain bank of the Lower Cambrian Longwangmi-
ao Formation in Moxi-Gaoshiti area, Sichuan Basin [ J]. Journal of
Palaeogeography, 2015, 17(3) : 347-357.]
2RO, VR AR N AR A 01 b i K —HF A T PR R
(0] dbmt K2 2 4. A SR AL 22 MR, 2001, 37 (1) : 87-93. [ Li
Zhongquan, Pan Mao, Xiao Deming, et al. Studies of extension-com-
pression tectonic dynamic setting in Sichuan Basin[ J]. Acta Scientia-
rum Naturalium Universitatis Pekinensis, 2001, 37(1): 87-93.]

S RGN Tl T UL L (g WS RO )1 2 I R S A [ ML R
HB . T HS B K 2 L RMHE, 1994 108-200. [ Luo Zhili. Uplift of
Longmen Mountain Orogenic Belt and the Formation and Evolution of
Sichuan Basin[ M ]. Chengdu; Chengdu Science & Technology Press,
1994 . 108-200. ]

R, AR B, AE. R AL R A T[] A
HF 5 T ,2010,24(5) :28-32. [ Li Hu, Ye Yujuan, Liao Chong,
et al. Fracture prediction in Yingcheng Formation of Shiwu oilfield
[J]. Petroleum Geology and Engineering, 2010, 24(5) ; 28-32.]
LRI BRI e Al AR 5 Ty vk v —— LA B B
WBEEPE LI V> — B[], BB, 2009,23(5) : 865-871.
[ Jiang Zhenglong, Deng Hongwen, Lin Huixi, et al. Methods and ap-



644 BTN AN SO 4 %34 %

plication of paleo-geomorphologies rebuilding: An example of the sec- tion[ J]. Journal of Oil and Gas Technology (Journal of Jianghan Pe-
ond Member of Shahejie Formation, Zhuangxi area, Jiyang depression troleum Institute) , 2005, 27(4) : 559-560, 586. ]
[J]. Geoscience, 2009, 23(5) ; 865-871.] 29 ZEpe SR, BB F, L BRIR R A Hh P R M A Ak 4R 2 T
27 S, VIBUARS W B E A [ M. PEZ . PR AL R R 1994, I ——LA DU )1 b ol o b X FE IR P G i S [ 0] A iR
[ Mei Zhichao. The Rebuilding of Sedimentary Facies and Paleogeog- 5% ,2013,40(3) :334-340. [ Li Ling, Tan Xiucheng, Zhao Lu-
raphy[ M]. Xi‘an; Northwest University Press, 1994. ] zi, et al. Prediction of thin shoal-facies reservoirs in the carbonate
28 SETNHG PR, VLA AR AR IR I AR A O SR K R platform interior; A case from the Cambrian Xixiangchi Group of the
BARLT]. AWM RRA 2 (IR 2= BE 4 ) ,2005,27(4) « Weiyuan area, Sichuan Basin[ J]. Petroleum Exploration and Devel-
559-560,586. [ Wu Liyan, Chen Chungian, Jiang Chunming, et al. opment, 2013, 40(3) : 334-340. ]

Paleogeomorphic restoring techniques in China’s hydrocarbon explora-

Reconstruction of the Tectonic Palaecogeomorphology of Longwangmiao
Formation during the Caledonian-Hercynian Period in Moxi-Gaoshiti
Area, Sichuan Basin and Its Geological Significance

JIN MinDong'® TAN XiuCheng'> ZENG Wei'* LI Ling"> LI ZongYin’
LUO Bing' ZHANG Jinglei'> HONG HaiTao"

(1. Key Laboratory of Natural Gas Geology, Southwest Petroleum University, Chengdu 610500, China;
2. The Sedimentary and Accumulation Department of Key Laboratory of Carbonate Reservoirs, PetroChina, South
west Petroleum University, Chengdu 610500, China;
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Abstract; Based on 3-D seismic material and drill-hole data in Moxi-Gaoshiti area , the variation trend of the thick-
ness from the bottom of Longwangmiao to the bottom of Permian was chosen to represent the tectonic palaeogeomor-
phology of the lower bottom of Longwangmiao Formation. Since the analysis found that the deposition of the overlying
Gaotai Formation could fill and level up the Longwangmiao Formation at the end of Longwangmiao sedimentation, and
there is a positive correlation between the thickness from the bottom of Longwangmiao to the bottom of Permian and the
thickness of Gaotai Formation, the tectonic palaeogeomorphology of the lower bottom of Longwangmiao Formation could
represent the Longwangmiao sedimentary palaeogeomorphology before the deposition of Gaotai Formation approximate-
ly. Meanwhile, the relatively low position at the southern margin of the palaeogeomorphology highland was the area
where the grain beach of Longwangmiao Formation was most developed, it suggested that the palacogeomorphology
during the Longwangmiao sedimentation was similar to this palaeogeomorphology. After further analysis, we believe
that palaeogeomorphology controlled the activity routines of the bedding flowing karst water which was supplied by the
erosion window during the Caledonian-Hercynian period, and then determined the differences in development and
quality change of the karst reservoirs: in the slope belt and the ravine area where the karst water converge, the karst
reformation is the strongest, the reservoirs formed here are the best; in the isolated highlands, the reformation is rela-
tively weak, and the reservoir quality is poor. The results show that this palaeogeomorphology was the result of inherit-
ance developing of sedimentary palaecogeomorpholog during Longwangmiao depositon, and the newly drilled wells and
development wells have proven its controlling action on sedimentation and reservoirs . This method and thought is help-
ful and referential for the same genre in similar geological background.

Key words: tectonic palaeogeomorphology; sedimentary palaeogeomorphology; Longwangmiao Formation; Sichuan

Basin; Moxi-Gaoshiti area



