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Characteristics, distribution and origin of dolomite reservoir in the upper Lei 4
member of the Middle Triassic,Pengzhou gas field , western Sichuan Basin
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(1. Wuxi Research Institute of Petroleum Geology, Petroleum Exploration & Production Research Institute, SINOPEC , Wuxi ,
Jiangsu 214126 ,China; 2. Petroleum Exploration & Production Research Institute, SINOPEC ,Chengdu, Sichuan 610041, China;
3. Exploration and Development Research Institute ,Southwest Oil and Gas Branch of SINOPEC ,Chengdu ,Sichuan 610041, China)

Abstract ; Microbiological and micritic-calcisiltic dolomites have been regarded as the dominant reservoir lithology in the
upper section of the 4th member of the Leikoupo Formation in Pengzhou gas field. Multiple analytical and statistical
methods are applied to study the pore types, physical properties, and pore structure parameters, as well as their impact
on lithofacies ( especially for microbialite) and crystal size of the dolomites. Besides, four types of reservoirs and the
tight zones (interlayers) are identified. The main factors controlling pore formation and distribution are hereby proposed.
The results show that dolomites with various microbial textures account for nearly 3/4 of the total formation, most of
which are silty-micritic and calcisiltic dolomites. In a high-frequency cycle, the dolomite textures vary upwards from al-
gal clot, to algal spheroid (or algal arene), to algal lamina, and then to laminated silty types. In terms of grain size, a
cycle is composed regularly of grained, very fine- (fine-) crystal, micritic, and silty dolomites from the bottom to the
top. A dry, hot and alkaline sedimentary environment of hypersalinity prevailed during the Middle Triassic, favorable for
the development of microbialites. The meter-scale shallowing-upward cycles of thin (algal) laminae, that is, from the

thrombolites and stromatolites in the upper part of the subtidal zone to the intertidal algal laminae-stromatolites, and then
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to the thin (algal) laminae in the supratidal zone, caused the well development of zones of high porosity and permeability

in the upper and middle parts of the sequence. In addition, factors including rapid seepage reflux dolomitization and me-

teoric freshwater dissolution, early hydrocarbon charging in the shallow burial stage, and multi-stage tectonic fracturing,

all play an important role in pore development and preservation.

Key words: reservoir characterization, distribution of reservoirs, origin of reservoirs, dolomite, Leikoupo Formation,

Pengzhou gas field, Sichuan Basin
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Fig. 1  The location of wells and geological sections for the upper Lei 4 member of the Middle Triassic, Western Sichuan
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Fig.2 Typical carbonate rocks and pore types observed in the upper Lei 4 member of the Middle Triassic in Pengzhou gas field
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Table 3 The reservoir assessment in terms of lithology,pore type and physical property for
the upper Lei 4 member of the Middle Triassic in Pengzhou gas field
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Lei 4 member in Wells PZ1,YSI and SYSI in Pengzhou gas field

M3 ol L, FE Y EE B 3 -1 N AT
W 13 b P 18 i B30 5 PN R i AR A — i R 22 il AR
23[R A S I A AL (RALBR ) (AR M i 4853 - 2
/NZ g RBR G MR T b AR = ] Al (SMF18,21) ,
AT L E , BEE A AL - B AL R E = A S
() UL T s 2RI - BUK X & & 9 F i 802
NV TS Pep SN S Py SR RO DR SR (IR U F
3 =-3/NEHPEAR LBk A AR H A
F R ] FL AL o5 E R LU, B B R R =
AL R E

B UL B B SRR e SR RS
PPRIZE R I DURR, BUA i BT REZ DT T RLE 4 4

B B : ORI @RS AR s D5 W7 2
FASRIARAKAE s @ BRI R

Forp IR — B 1 AT T LB i A
BRI b, TR R R A BURE | U8 i e | BEER
(K 2d,g,1) SERLIRIAG (P 20) LURAR (B.) BET7 il
FIAEAE S bn A M I IS5 15 FH 5 18 R D OBLIR
LS B AL BB L ( S R ¥ LI ) CRLTR] ()
LR E B LA R (1 21) S BEL
JREA LA AL (K 2a, b) | &0 AE 444 1L
(1 2b,d) s flfLBR — GlCRBRAE (] 2¢,k,h) AU TR
KRG T e VR (1B 9a—d) 5 7 1 AR JE ks
Al IR EE B ER A = AL (B 2b, b) siie by



186

il 5 KR AR

L

x4 PNKHEPZ FHEOLREE MESTRRELD REEARILBELZEMMEXR

Table 4 The lithology , microfacies, depositional cycle,and diagenesis of the cored interval,and the correlation of

pore development and physical property in Well PZ1 in Pengzhou gas field
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