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Fig.1 Location map of the Daxian—Xuanhan area, northeastern Sichuan,

showing distribution of the structure
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1—Vuggy very finely to finely crystalline oolitic dolostone. High content of ooids, residual structure and concen— tric laminations can be
seen in most ooids. Diameter: 1—1.5mm. The fine dolomite crystals are tightly packed. The well-developed pore is dis— tributed among
the ooids uniformly but little inside of the ooids. Major pores in the oolitic dolostones are granular vuggy Bitumen occurs in the external
laminations of some ooids with either semicircle or roundness shape.well Maoba 4, T,f,3892.67m body of casting, single polar;
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2—Vuggy residual sparry detritus oolitic dolostone,is composed of detritus and ooids. It shows residual fabric Structure in
most ooids due to dolomitization and recrystallization. Residual calcite can be seen in the ooids. Intragranular pores are
filled by residual bitumen or organic matter. The cement are bladed rinds and finer, subhedral to euhedral dolomite
crystals. well Dawan 2,T,f,4815.50m,single polar;3—Brown—grey vuggy oolite dolostone. It is the Eight and thirty—six
over forty—five from a well core. Its lithology is loose and the vugs are distributed non—uniformity. partly vugs are like
honeycombs inside of which are filled with black bitumen incompltely. Well Maba 4 T,f,3851.52 m;

4—Calcareous finely to very finely crystalline oolitic dolostone. The inter—crystalline pores and vugs which is formed by

the replacement and recrystallization replacement , partly filled by the late stage of calcite. Residual bitumen can be seen

in some vugs. well Dawan1,T\f,5073.50m, single polar;5—Very finely to finely crystalline chipping dolostone.

The euhedral dolomite crystals in the dissolution chippings is in dotted line touch.The well-developed inter— crystalline
pores are mainly little pores in which are filled with scantling carbonization bitumen. Dotted thinness short type throat are
in priority and are well connected. Well PoX, T f, SEM,P02—585;6—Very finely to finely crystalline chipping dolostone.
the wall of the inter—crystalline pores are covered by the membrane of carbonization bitumen. The inter—crystalline is
jammed party by the carbonization bitumen. Well PoX, T,f,SEM,P02—585

10000 , ===
S 1000 = % 2
100 | B o ooded Rt ot
= 23 R
RN atiee
- 1 o°
st 8
w01 %9 ¢

0.01 =

0 5 10 15 20 25 30

FUIREL (%)
2 B 4 36 € BBTRL 1 2 SR LB

Fig.2 Relationships between the porosity and permeability of the oolitedolomitite in phase 2

of the Feixianguan Formation of well Maoba 4
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Table 1 Reservoir space feature in the Feixianguan Formation in
Dawan—Maoba-Tieshanpo area
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Table 2 Criteria used in judging the carbonate reservoir in northeastern Sichuan®
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1—very finely to finely crystalline dolostone. The inter— crystalline pores and vugs are distributed uniformly. two kinds of dolomite are
different in the size of pore and the shape of it. The smaller inter—crystalline pores take on polyhedron. The shape of the bigger inter—
crystalline pores is in abnormity. Most of the pores are filled with carbonization bitumen and the thoat of the pores are jammed

severiously. Well PoX, T f,body of casting, single polar,x25;
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2—Very finely to finely crystalline dolostone.There are several granule euhedral quartz crystals and scantling illites, the illites
are also re—dissolved. Well PoX,T,f,SEM,P02—1405;3—Vuggy very finely to finely crystalline residual algal dolostone.
They have high content of algals and abnormal boundary. The shape of the dolomites is better. The dolomite is subhedral
to anhedral and has inter— crystalline inlaid touch. The pore is well-developed and is mainly vugs.high content of
bitumen. Few vugs are filled with bitumen. Mostly, Sphericity and semicircle bitumen distributed among the wall of the
pore . Well Maoba 4,T,f,3875.81m,body of casting, single polar;4—Vuggy sparry oolitic dolostone. The ooids and the
inter—crystalline pores and vugs are consist of euhedral dolomite crystals. The cluster crystal grow entad in the wall of the
pore. The type of dotted,wide and short thoat and the type of flakiness, wide and long thoat are well connected. Well
PoX,T,f,SEM,L2—197;5—The laminations are well developed, partly of which are pisolites. The shape of dolostone is
better and the dolomites are mainly consist of subhedral crystals. The inter—crystalline inlaid intensely.
The inter—crystalline poresand vugs is in priority and some of them arefilled with bitumen and mud.Well Maoba 4,
T,f,3926.46m,body of casting, single polar,X25;6—Micritic limestone. The fracture is filled with the native sulphur in

the fresh section. Well Luojia 1,T,f(? ),3539.57-3539.71m
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Fig.3 Plot of the representative mercy injection curve of the pore—type reservoir in the
Feixianguan Formation of well Maoba 4
a—Type I reservoir rocks:sample depth:3817.90 m;porosity: 15.45%;lithology: porous, residual oolitic,
finely crystalline dolostone ;b—Type II reservoir rocks: sample depth:3893.47 m;porosity: 9.29%;lithology :
porous, residual algal detritus, very finely to finely crystalline dolostone;c—Type III reservoir rocks:sample
depth: 3820.55 m; porosity : 4.35%;lithology : residual sparry calcareous oolitic dolostone ;d—Type IV
reservoir rocks: sample depth:3696.59 m;porosity : 1.58%;lithology : residual algal detritus micritic dolostone
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535 % 5 I i 22 56 DU 1] 5 b DR — B 30— Bk 1 338 b DX TR D 2 A 2 R AR B R R R

931

Ot

0.00
27340

N

A\
ol |
e LB \\-\ O it
=
e B
I : i : o W \\
rra
- rrol |
Fo - 4 Il
s ‘I: i
77777 e sgner = |
"55’3%9? ”jﬁ W
i \
/./ /4 ‘
A/

3

#l

[ |wmammsme [ e
e [

e [ R

Eﬁagw 'H;' EIZHEIE(m) |senm | s | mnaw SRR Sonk | mo7

RN PEEENFAMBTRTIR |
[Z:

LI )
¥ ® e e
LI FET

LI

[ wARm | waR
Augx W B

(1,53
B M| aoreelt
WA | W

o s W4 50
¢ 12 3 4 e
3 —_ L
n
e
[0
O
ISEE o =
]
|
I
r ,,,,,,,,,,,,,,,,,,, J
| 8t C
1 o !
| Ak
o | 0
|
§ | A
pEE=EE=T =T I
| )
: Wi B
| -
| I
! |
I
|
| LT
2 =iez]
| B
i femjee}
|
| |
| T
| SR oo
10 | 0.00
| O OREH \
i \
| 0.00
| O 0.00 |
| EEk |
1
|
; B \
| I=1=!
} [ : ET ‘
} I \
! k] ﬂﬂ ‘
| L1
| LT I
s N i [ =
i | I
| i i |
: I
: o 0% ‘
| v B ik |
| yin o
‘} |
B o A
il .54
| R W mz’lw* L 40
C ‘ | swen. non | uml‘ BRO%
- i
| B ] ‘
o T, bs w0

Juo

o7 %)
7

K5 AR AL A L — & DU DX = % 70— I 1T 70 ARUAH 4]
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Reservoir rock characteristics and main controlling factors of the Feixianguan
Formation in the Maoba—Dawan—Tieshanpo area, Sichuan basin

HE Ying', HU Dong—feng’, ZHANG Jian', LI Ping"’,
PAN Chang—lin*, WANG Yan', LIU Da—cheng'

(1. Exploration & Production Research Institute, SWPB SINOPEC, Chengdu 610081, Sichuan, China;
2. Southern E&EP Company, SINOPEC, Chengdu 610041, Sichuan, China;3. College of Energy Resources,
Chengdu University of Technology, Chengdu 610059, Sichuan, Chinas;4. Northeast Sichuan Exploration Frontier
Commanding Headquarters, Southern E&P Company, SINOPEC, Dazhou 635000, Sichuan, China)

Abstract: The 21st century is a great development period of China’s oil and gas exploration and development of
marine carbonate rocks. For the moment, the majority of China’s marine carbonate oil and gas fields are buried
below 4000 m depth in the Paleozoic sequence. How to look for favorable reservoirs in deep carbonate rocks has
become the focus of attention of petroleum geologists. The Puguang gas field discovered recently is a gas
accumulation with the best developed secondary pores among carbonate reservoirs discovered in China at present
and 1is strictly controlled by the distribution of sedimentary facies, dolomitization and buried dissolution. In this
paper, a detailed study and anatomy of the “reservoir facies” —favorable sedimentary facies and diagenetic facies—is
conducted under the guidance of the “facies control theory”, which controls the formation and evolution of the
reservoir of the Lower Triassic Feixianguan Formation in the Dawan — Maoba — Tieshanpo area in the
surroundings of Puguang. According to the outcrop section, drilling, logging and seismic data, combined with the
“single—factor analysis and multifactor comprehensive mapping method”, four sedimentary units are proved to be
developed in the Feixianguan Formation in the Dawan — Maoba — Tieshanpo area; they are platform slope,
platform shoal, open platform and restricted platform. Based on the detailed description of cores and indoor
observations and studies of large numbers of core and cutting thin sections and casting slices, the authors think
that the key factors which control the reservoir formation are dolomitization, buried dissolution, and so on.
According to casting slice identification, scanning electron microscopy, analysis of mercury and other means of
analysis, it is found that the favorable reservoir is characterized by large sets of porous finely and very finely
crystalline residual oolitic dolostone. Solution pores in rocks are very well developed, consisting dominantly of the
large pore and coarse throat type, medium pores and medium throat type. The physical properties of the gas
reservoir are better, marked mainly by high porosity and permeability and medium porosity and permeability. The
correlation of porosity and permeability is obvious. The role of “facies control” is pronounced in this reservoir.
Vertically, the reservoir is mainly distributed from the Second Member to the top of the First Member of the
Early Triassic Feixianguanan Formation.. Laterally, the favorable area for reservoir distribution is the platform —
margin shoal. The platform —margin shoal facies zone controls the lithology and distribution of the favorable
reservoir, while dolomitization and buried dissolution control the final distribution limits and performance of the
favorable reservoir. Through a study of the “facies control theory” in the reservoir of the platform—margin shoal
in the Dawan — Maoba — Tieshanpo area.

Key words:deep carbonates;facies control theory;reservoir facies; platform—margin shoal facies; diagenetic facies;
high—quality reservoir rocks;Feixianguan Formation;Sichuan basin
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