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Reef-bank reservoir characteristics and main control factors of the
Changxing Formation in Jiannan area

WANG Dan', HU Ming-yi!*?, HU Zhong-gui"*? and YANG Wei!
(1. School of Geoscience, Yangtze University, Wuhan 430100, China; 2. Key Laboratory of Exploration Technologies for
Qil-Gas Resource, Ministry of Education, Yangtze University, Wuhan 430100, China)

Abstract: On the basis of field outcrop profile and core observation in combination with thin sections, SEM
(scanning electron microscope), CL (cathodoluminescence) and physical property analysis, this paper studied in
detail the reservoir characteristics of the Permian Changxing Formation in Jiannan area. The reservoir is mainly
composed of reef dolostones, reef limestones and grained dolostones, and the reservoir spaces mainly include in-
tercrystal pores, intercrystal dissolved pores and cracks, suggesting a crack-pore reservoir. The reservoir is of
moderate-bad physical property, belonging to the low porosity, moderate-low permeability reservoir. The reser-
voir formation is controlled by lithology, sedimentary facies, relative sea level change and diagenesis. The plat-
form edge reef-bank is in favor of reservoir development, corresponding to the lowering of the relative sea level,
and the rocks are mainly reef dolostones and reef limestones. Dolomitization is the foundation of reservoir forma-
tion, whereas dissolution and fracturing are the keys to improving physical properties. In this paper, porosity
and permeability were used to synthetically evaluate Changxing Formation reservoir, and the results indicate that

Type Il (low porosity-low permeability) is the major reservoir type, followed by Type IV (particularly low
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porosity-particularly low permeability), whereas Type Il (moderate porosity- moderate permeability) and Type
I (high porosity- high permeability) are rarely seen.

Key words: Jiannan area; Changxing Formation; reef-bank reservoir; main control factors
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Tectonic location of Jiannan area, showing lithofacies-paleogeographical outline of Changxing Formation
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Fig. 2 Composite columnar section of Changxing Formation sequence stratigraphy and sedimentary facies in Jiannan area
(well Jian-7)

@ RLANASL: KB TR = A R A BT
DA A RRE RIORL 2 1], 2 J58 45 ) RN 5 4 9 ok
TE RIS SLBRR/NZT N 0.1~0.5 mm, T RS X R
e R ol F B, iR AL BE BLERAF, B8 R b L
(K 4e).

@ RLNEEAL: SEFR A PP URL B S RL P 36 b T 1k
PR AE T T TE PR LB, 3 LT A e I 4
ST T B IR A ABURL (1 2 A AL AR AT BE B A HL
BRI TE R AL X RALBRER A, KA
&, FLBRR/NA K 0.1~0.5 mm( B 40,

O HBEAL: FREURL B A M 7E A 4 Tl v ok T B
(L, T A5 Tl A 0 Bl 208 06 P A Al T B, AN [R) R 28 g
WRFEE AR 78 2w b v s A R e b eT D
SRR BB Z -, LB /NZh 0.01 ~
0.025 mm( & 4g).

2.2.2 R

O e 4. & BT M IE DA F B i 3
Gk, X RGeS I T R
TR I A BT, 559549 0.002~0.004 mm
(& 4h),



542 =AU

K 3 R X KA MR s 2T
Fig. 3 Typical rock types of Changxing Formation in Jiannan area
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a—dark gray finely-crystalline powder baffling reef limestone, caves well developed, well Jianzhu-1, 4 451.2 m; b—framework reef dolostone, the

a— VR (AR i AR

cross section of stringed tube sponge which keeps growing (Panlongdong sections 70.5 m, after Hu et al.» 2012); ¢—dark gray bioclastic lime-

stones well Jian-7, 3 523.6 m; d——gray {inely-crystalline powder limestone, cross section, well Jianzhu-1, 4 399.4 m; e—light gray finely-crys-

talline powder bioclastic dolostone, well Jianping-2, 3 876.41 m; f—gray crystalline-finely powder dolostone, well Jianzhu-1, 4 404.47 m
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Fig. 4 Reservoir space types of Changxing Formation in Jiannan area
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a—intercrystal pore; middle-finely crystalline dolostones dolomites are in red, and extremely little calcites occur in rocks, which fill in inter-
dolomites, in orange-yellow and dark orange-yellow lights well Jianzhu-1, 4 425.56 m (CL); b—intercrystal pore, light gray bioclast dolostone,
laminated sulfur is filled in intercrystal pores well Jianping-7, 4276.00 m (SEM); c—intercrystal dissolved pores cryptomere dolostone, well
Jianzhu-1, 4 402.74 m( = ); d—primary intergranular pore, linen reef limestone, which is filled with calcites, well Jian-7, 3469.5 m( = ); ¢—
intergranular dissolved pore, gray bioclastic limestones enlarged at the later stage by dissolution, well Jianping-7, 4 272 m( — ); f—intraparticle
dissolved pore, light gray dolostone, well Jian-7, 3 532 m( — ); g—moldic pore, micrite bioclast limestone, well Jian-7, 3 515.76 m( = ); h—tec-
tonic cracks, not being filleds cryptomere dolostone, well Jian-44, 3 781.7 m( — ); i—diagenetic cracks, filled with organic matter materials, linen

punctuate dolostoness well Jian-7, 3 469.5 m( —)
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Fig. 5 Porosity and permeability distribution bar diagram of Changxing Formation in Jiannan area
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Fig. 6 Reservoir physical property bar diagram of various lithologic characters of Changxing Formation in Jiannan area
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Fig. 7 Reservoir physical property bar diagram of various sedimentary microfacies of Changxing Formation in Jiannan area

VR WA 1) AR R B R AR A K T R A, R AR ESANLE sq4 M sqS 1 HST, =&
201000 FHXTHGE- 10 ) FHBE ARG Z IR B AE BRGNS, R = . SR, sq2 F1 sq3
HEm, BH TR EME. wE S, H4%MES W HST SN VKA (DA E sqd A
BIOATE sq2 R sq3 I HST, At EZNME S i sqSTRHST & M AH IR BI0RE 25 75 35 0 A3 1 T 1l e

EUNLE
HIB %
[T L — 0-E13 10000 0GR 'g'lé' = SK 5317 KRBT}
9 3060 T 50 ':l'ﬂ!l
s ) N R °
sqs[~ - 9
_ TST - g (9 —
Saz 3110 3100 : 9
B 49 D 5 9 9 Hiit %)
¥ 4HST 5 B i _
sq N e
= i :
) 4 LY
HST : L ﬂ
sqﬁ__ T —j ----- ﬂ
TST /‘\
N : "
_ s ™| H N o
sa| s A o3 | o
HST| = )
|:|n;| 5 —_—
B S~el__
4 sal e T T
ST L
B imn}
BT m
1w
g him
# i i
[B 9 9 S0 BN
S R P N 7 I B I B
AR 2 MHER HZEEE ZREFAE ZREFREAIBEZE
- 20m
Y Ao
W% 2 PR E %R P Bk 2 T [AuR:¥ 31 iRk REK 10 20 km

B8 @ X AL 2N A 1) 23 A1 ]

Fig. 8 Longitudinal and horizontal distribution of Changxing Formation reservoir in Jiannan area
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Diagenetic types favorable for reservoir development of Changxing Formation in Jiannan area
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a—dolomitization, linen algo limestones the dolomization occurs in the interior of the algos well Jian-44, 3 776.8 m( — ); b—dolomization and de-

nudation, light gray dolostone, dissolved pores are filled with secondary dolomite, well Jian-7, 3 540.37 m; ¢—dolomization and denudation, light

gray crystal powder dolostone intercrystal dissolved pore well developed, well Jian-44, 3 784.8 m( — ); d—tectonic crack and diagenetic cracks

linen algo dolostones network cracks, being dissected but not filleds well Jianping-7, 4 376 m( — ); e—diagenetic crack, linen punctuate

dolostoness well Jian-44, 3 784 m( —); f—tectonic cracks, not being filleds cryptomere dolostones well Jianping-7, 4 276 m( —)
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Table 1 Division criteria for Changxing Formation
reservoir types in Jiannan area
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