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Fig.1 Tectonic framework of Guizhong depression
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Fig.2 Some diagenesis photos of Guizhong depression
a—Amphipora intergranular pore, filled with asphalt, Upper Devonian Guilin Formation, 2602 m, Guizhong 1 drill hole, plainlight; b—Biosome
dorsal foramen, Upper Devonian Guilin Formation, 2602 m, Guizhong 1 drill hole, plainlight; c. Calcite recrystallization, intercrystal pores

developed, Upper Devonian Mintang Formation, Yangdi Fuhe section, SEM; d—Recrystallized mineral dissolution, forming intracrystal pore,
Upper Devonian Mintang Formation, Hengxian Liujing section, SEM; e—Stylolite dissolution, forming stringer dissolved pore, Middle Devonian
Dongganglin Formation, Nandan Liuzhai, plainlight; f. Asphalt filling tectoclase, Upper Devonian Guilin Formation, 2631 m, Guizhong 1 drill
hole, plainlight; g—Asphalt filling intercrystal pore of dolomite, Lower Devonian Sipai Formation, 4460 m, Guizhong 1 drill hole, plainlight; g.

Ferruginous matter filling dissolved pore, Middle Devonian Tangjiawan Formation, Nanning Litang
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Fig.3 Analyses of mercury penetration of high quality middle Devonian reservoirs in Guizhong depression
a—Yangdi Fuhe, YT14-2,D,,Microcrystalline biogenic arene dolomitic limestone, the feature of mercury penetration of I type

pore;;b—Yangshuo Longjishan, YS5—1,D,, Medium—crystalline dolomite, the feature of mercury penetration of I type pore
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Table 1 Distribution of porosity and permeability of limestone reservoirs in Guizhong depression
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Fig.4 Relationship between porosity and permeability of
Devonian reservoirs in Guizhong depression
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Fig.5 Relationship between dolomite and porosity of

Devonian reservoirs
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Table 2 Analytical data for carbon—oxygen isotopes of
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Fig.6 High quality reservoir evolution model of Devonian reef in Guizhong depression

Q@) f#Z FLB AL S I R T S VI R i )2 )
AE 22 1 W ST il U2 AR 5 B AR (8t i
IR ) 2 ol T 3 SR AT R il S BB =
FLEB R PR AF AT RE 5 il R IS A G

(3)E PP B BOR v R AORRT REME AR G, X

TR LS 20 IR RO 4R 2 1 e )
Hey 3 DRI 2415 | WG ) 3R A R, HL R R R AR AT A 1 B0
AR,

BUigt RG24 A R L SO AR SCHE Y
FABECE L,



178 ok fl i Jit 2011 4F
Chen Duofu, Chen Guanggian, Chen Xianpei, et al. Composition

%%if‘#’iﬁ(Reference) : and classification of the Late Paleozoic reef—chert suite in South

(1] T, X040, S BEHE, % 6 4 9 i 5 i 2 I B9 56 2 ). China and its geologic implications[]]. Acta Geological Sinica, 1998,
T, 2006, 27(2): 3842, 72(2):97—102 (in Chinese with English abstract).

Wei Pingsheng, Liu Quanxin, Zhang Jinglian, et al. Re—discussion (0] SKSEHE. AR T G R 07 AL G R RIE ). HA
of relationship of reef and giant oil—gas fields[J]. Acta Petrolei Sinica, "URJR, 2001, 6 (1):53-59.
2006, 27(2) : 38—42(in Chinese with English abstract). Zhang Jinglian. The relationship of the reefs between oil—gas field

(2] XUFRIE, AR, AN e o AR WO I 2 A 45 A and metal bed [J]. Marine Origin Petroleum Geology, 2001, 6(1):
LY. R, 2007, 26(1): 44—45. 53759 (in Chinese).

Liu Chunyan, Lin Changsong, Wu Maobing, et al. Characteristics of [11] A4, R, BB, 5 IR SOR S iE b= 5K e
spatiotemporal distributions of reefs in China and their geological DIRAFAE 5 TR 1 L - BRI, 2006, 33(2) :427-435.

significanceJ]. Global Geology, 2007, 26(1):44—51(in Chinese with Li Denghua, Tang Yue, Yin Jifeng, et al. Features of organic reefs
English abstract). in the Upper Permian Changxing Formation and prediction of

[3] MR, BB EE. 7TV b U7 R A A e A W e hidden reefs in the Huanglongchang structure, eastern Sichuan [J].
PREEBR ). Mo TR, 1999, 73 (4) :350~359. Geology in China, 2006, 33(2):427—435 (in Chinese with English
Chen Xueshi, Geng Zhongxia. Reef Palacopool and prediction of abst‘ract). ‘ )
buried reefs in the Lower Permian series from Shiwandashan basin (12 557](‘5':’ BEE, BPR, % FEETEHLENRFAS
of Guangxi [J]. Acta Geological Sinica, 1999, 73 (4):350—359 (in %%1¥1ﬁ&ﬁ{$/ﬁz§ﬁiﬂ'ﬂ], Wb it 2006, 80(3): 406-417.
Chinese with English abstract). Ma Yongsheng, Lou Zhanghua, Guo Tonglou, et al. An

(4] PV, BRTRh A VM K 5 40 8 A PR 20 J 38 1 exploration on a technological evaluation for marine system of
L. AR S &, 2001, 28 (3) £29-32. petroleum preservation strata in south China [J]. Acta Geologica
Shen Anjiang, Chen Ziliao. Genetic type of Permian reefs and its 03] :J;r;}z;zz):ﬁ":ﬁ?3;@;5;_4[;7”(]1%(11];6;;;:;U?;t;%g;j;ﬁﬁj(
application to prediction of buried reefs in Nanpanjiang, South mlgﬁ,ﬁiﬁ%ﬁﬁ"ﬁﬂu“l E(ﬁ]%}]:ﬁ; LTER. 2006, 33(2): 161166
China [J]. Petroleum Exploration and Development, 2001, 28 (3): ’ ’ ’ : '
29-32 (in Chinese with English abstract). Zhang Shuichang, Zhu Guangyou, Lian Yinbo. Formation

5] TR, R, ] Keith Rigb. e B S5 B 4 A A G mechanism and distribution prediction of high —quality marine
T LR ], VUBVEAR, 1996, 14 (2):66—74. reservoir in deep Sichuan basin [J]. Petroleum Exploration and
Wang Shenghai, Fan Jiasong, J. Keith Rigby. The characteristics and Development, 2006, 33 (2):161 =166 (in Chinese with English
development of the Permian reefs in Ziyun County, South abstract).

Guizhou,China[J]. Acta Sedimentologica Sinica, 1996, 14 (2):66—74 [14) SEELLL, 2R3, BRUERE. PO Sy £ A ATRIRAFAE BT
(in Chinese with English abstract). PR ). P EHE, 2008, 35(5):1017—1030.

[6] Wi K, Sk D690, 7 VT 40 M o8 2 1 T 7Kl 2 0 4 3 WAL ). Zhang Tingshan, Jiang Zhaoyong, Chen Xiaohui. Characteristics
R 2006, 33(2) 436443, and controlling factors of development of Paleozoic reef—banks in
Chen Conglin, Shi Xiaoying. Sedimentary and tectonic evolution of the Sichuan basin[J]. Geology in China, 2008, 35(5): 1017-1030
Late Paleozoic deep—water strata in the Youjiang basin [J]. Geology (in Chinese with English abstrac).
in China, 2006, 33(2):436—443(in Chinese with English abstract). [15] FHEERF, PRILAE, BR 155, DU GEABD SR B T R ILAIR

(7] WAL, AR, RV, 4. T A MLk W MR P01 VR R, 2005, 10(1):43-47.

BRFE]). HUTRHE, 1999, 34(4):506-517. Ran Longhui, Chen Gengsheng, Xu Renfeng. Discovery and
Qin Jianxiong, Zeng Yunfu, Cheng Hongde, et al. Sequence development of Luojiazhai gas field, Sichuan Basin [J]. Marine
stratigraphy of Permian reefs, Youjiang Basin, Southwest China [J]. Origin Petroleum Geology, 2005, 10 (1):43-47 - (in Chinese with
Scientia Geologic Sinica, 1999, 34 (4):506—517 (in Chinese with English abstract).

English abstract). [16] BAZE2E, FARW], 26T, 45, BF HUK BB o b DX R B &% 62

(8] B, V20T, BT, 5. o i 2 2 M T R R I PR 2 AL R S A BN ). A S M BT, 2007, 29(1) : 40—46.
2R )). A4 4R, 2002, 23 (3):6—-10. Zhao Zongju, Wang Zhaoming, Wu Xingning, et al. Genetic types
Yang Xiaoning, Shen Anjiang, Chen Ziliao, et al. Genetic types for and distribution available Carbonate resevoirsin Ordovician in the
petroliferous system of organic reefs in the Permain system of South central area of Tarim basin [J]. Petroleum Geology & Experiment,
China[J]. Acta Petrolei Sinica, 2002, 23 (3) :6—10(in Chinese with 2007, 29(1):40~46(in Chinese with English abstrac).

[17] & B 1, WRARGE, 3 Eoife, 45 e v I oo 300 0 2 R X R O

English abstract).
[9] BRZ A, BROGHR, MROCH, 55, A mg e oty A AR i 5 22 114 25 R 43
J& K b BT L)), MR, 1998, 72 (2) 197-102.

PRI [J). A AT, 2009, 14(1):33—40.

Wu Guogan, Yao Genshun, Xu Zhengyu, et al. Structural patterns



ERTESN B T T A A T I B e g 40 A W A )2 R A L T A 179

and origin of tectonic reformation in Guizhong depression [J]. Characteristics and control factors of carboniferous bioclast
Marine Origin Petroleum Geology, 2009, 14 (1):33 —40 (in limestone member reservoir in the Qunkugiake area, Tarim Basin
Chinese with English abstract). [J]. Acta Geological Sinica, 2009, 83(4):590—598(in Chinese with

(18] Wik, BEW] A, X SCay, A5 3 VY — B0 52300 e [ R U5 (4 4 b 18 L English abstract).

SREIFAEL ], BT R (AR, 2004, 31(6): [21] BIWI%E, R BAE Ak, A 1L RS RSB A A 2 AR
629—635. B il IR ). VLDUAT T 24 BE 2241, 1998, 20 (4):7—11.

Chen Hongde, Hou Mingcai, Liu Wenjun, et al. Basin evolution Hu Mingyi, Zhu Zhongde, Yiang Wei, et al. Reservoir
and sequence stratigraphic framework of south of China during characteristies and genesis of Lower Ordovician reefs in Yichang,
Hercynian cycle to Indo —Chinese epoch [J]. Journal of Chendu Hubei Province [J]. Journal of Jianghan Petroleum Institute, 1998,
University of Technolegy (Science & Technology Edition), 2004, 20(1):7—11 (in Chinese with English abstract).

31(6):629—635 (in Chinese with English abstract). [22] ARGVEL, S8 H, A5, A EE AR g 2 5 A R AE 5B R 32

[19] BEWIA", BREEFE B SR AR W ol A= AQ A VLA 3t A 1 1k A )2 R 1 T FERR). BHEE R, 2007, 52034 T 1) 40—45.

FE)). MUAR IR TR 225 4 (A AR FHAE ), 2005, 32(3):231-238. Zhu Rukai, Guo Hongli, Gao Zhiyong, et al. The main control
Hou Mingcai, Chen Hongde, Tian Jingchun. Study on reservoir factors of the marine reservoirs distribution and formation, ChinalJ].
characteristics of the Late Paleozoic reef in Youjiang basin, China Chinese Science Bulletin, 2007, 52:40—45(in Chinese with English
[J]Journal of Chendu University of Technolegy (Science & abstract).

Technology Edition), 2005, 32 (3):231 —238 (in Chinese with [23] B2, SKROK B, BB, AF. B ARV A vl e T K Ak 2 Ry
English abstract). TE KRR ). b BT 231, 2006, 80(6):894—901.

[20] SRR IE, AT, Tk R, AF. B R GRS S X AT e R Zhao Mengjun, Zhang Shuichang, Zhao Ling, et al. Oil and gas
A2 B D B R R IR SO FIGEZ I R 2 ). H AR R, 2000, accumulation and gas exploration potential in the Nanpanjiang
83(4):590—598. Basin, China [J]. Geological Review, 2006, 80 (6):894—901 (in
Zhang Ronghu, Feng Qingfu, Zhang Huiliang, et al Chinese with English abstract).

Characteristics and evolution of Devonian reef reservoirs in Guizhong (central
Guangxi) depression

WANG Peng—wan, YAO Gen—shun, CHEN Zi—liao, LI Xian—jing, XU Zhen—yu ,
MA Li—qiao, HE Xun—yun, DONG Yong, HUANG Ling

(Hangzhou Institute of Petroleum Geology, PetroChina Exploration and Development Research Institute, Hangzhou 310023, Zhejiang, China)

Abstract: Devonian reef is developed in the Guizhong depression, and drilling data of well GZ1 support the opinion that high quality
biolithite and dolomite reservoirs do exist in the Guizhong depression. Outcrops, micrographs and scanning electronic microscope
analyses show that reservoir space is composed of pores , fissures and solution hollows. The interstices include such types as
intragranular corroded hollows, frame pores, inter granular pores, corroded hollows and corroded hollows associated with stylolite, with
the intercrystalline pores, intercrystalline corroded hollows and corroded pores as well as hollow fissures controlled by nonfabric
materials being the main types. It is suggested that the reservoir types can be classified into fissure type, fissure pore type and pore type.
The depositional environment, diagenesis and tectoclase controlled the development of the beneficial reservoir. Nowadays reservoir
space is mainly made up of burial emposieus and remaining pores, fissures and solution hollows. A study of diagenesis and geochemistry
indicates that the porosity evolution was related to the oil accumulation, and that two stages of processes of oil reservoir formation
might have occurred. The solid bitumen (or destruction) of the reservoir was related to thermal evolution of the oil due to the
subsidence. It is therefore held that the exploration should be mainly concentrated on the oil—cracked gas, with the attention paid to
the study of reservation conditions of the rocks.

Key words : Guizhong depression ; Devonian ; reef;; feature of reservoir; porosity evolution ;solid bitumen
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