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Permian reservoirs have a good exploration prospect. Through the approaches of cores observation,
casting thin section identification, SEM and mercury intrusion analyses, we discussed the characteristics
and controlling factors of the Permian reservoirs in the eastern slope of Fukang sag, and then conducted
the reservoir evaluation and classification. The results show that, compared to the sedimentary and
metamorphic rock debris, volcanic rock debris are the majority in Wutonggou Formation. The particle
size is fine with poor sorting and grinding and low composition and structure maturity. Primary pores are
the mainly reservoir spaces, the certain amounts of secondary dissolution pores and microfractures can
also provide some spaces for hydrocarbon accumulation. The reservoir properties are dominated by
moderate porosity and moderate-low permeability. Subsequently, we could recognize four types of
diagenesis: compaction, dissolution, cementation and replacement in the research area. Eight types of
diagenetic facies were identified through the quantitative analysis on diagenesis. The reservoir properties
and pore throat structures in the research area are controlled by lithofacies and diagenetic facies, which
were classified into 29 types. Based on the above analyses and combining with the actual oilfield
production capacity, we divided the reservoirs into 4 types. From type 1 to type 4, the reservoir
properties, pore throat structure and oil production capacity become worse and worse.

Key words: Fukang sag; Wutonggou Formation; reservoir physical properties; pore structure;

diagenesis; controlling factor
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Fig.2  Classification of sandstone of the Permian Wutonggou Formation and the lithological characteristics of different

tectonic unit in eastern slope of FuKang sag
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Fig.3 Characteristics of reservoir space in the study area



995

4 9
20000 reb g \gzu.oo- c
ik 2 L g Y
T 16007~ | r ‘ - + b ~ 00 /7
H \ . e L o ) * \‘,-\::‘: { vﬁ & 00;" 4‘# A1 e
#‘ 12 00 \\ \\\ J :\\ ':0.\\:\‘:\ f‘: g l’!
b 1 . D Ty SN b = [
D 800F N W TR D A SRR
= S b, W BRE Nl ‘h{\:‘ ST (BE) < o0l
Z 4.00 . ‘:\ :\\ ~'\\\\ X A)}/ WhE . TR B 0‘.» /
 0.00 i ) ol masels 0.0082
5.00 10.00 15.00°20,06-25:60 30.00 .00 5.00 10.00 15.00 20,00 25.00 30,00 2456 100 2.00 3.00 4.00 5.00
ClEAESLED /% o CEAESLED /% g CHAETLED /%
- 35
e -
35 5424 10 ¥ 29.4529.04
&
=
FLBE/ %
Wﬁ 74/ % FLBE S/ % BiEZ/ (107 pm?)
0 20 60 80 100 0.00 10.00 20.00 30.00 40.00 0.0010.010.1 1 10 100 100010000
1000 . - . 1000 - - . s 1000 e A s
1200f g 1200 h 1200f i
1400¢ | b 1400f . R 1400f
1600 3 s * 1600f = *Lorer 1600f
1800 * 1800} . !fr:. 1800
+ +4+¥ + + L. 28 B B J | --u-_':,‘lu » _._ I
2000% , “ 20001 e T 2000
22008 , 2200f,, *# . 2200¢
E 24009 * Y143 Y34t 't"‘" Eaiol T T e— E 2400
i g # - % . i
2 800 . +  * 2800F e imieseme o 2 800f
3000 A 3000} TS 3000}
3200 ++ -~ .
tao, . 3 ++; 32000 | - 3200
3400 3400t 3400¢
3600 3600f 3600¢
3800 3800f 3 800¢
4000 * ew 4000 e 4000r L=
4200 4200} 4200f L.
4400 4400t 4400"
off.llll'f}‘%ﬂ o‘+' E o JHRPH o &R (BRI b, BRE <00 R4 R A FLR & 3 B 43 A 1 [
o1l = & i X AL B s de 0 P T L R 3 #o VR AR AL S AR R LR AR AR O B
L33 ’T-.meHs&’\;)%ﬁ D445 9y % el = GHLIX L% eoib i liz o b Iy M ETLIE
a. ;b. ;c. sd.
e, ;1. ;g sh. 51
4
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Fig.5 Characteristics of mercury injection curves from reservoirs with different lithofacies in the study area
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Fig.6 Diagenesis characteristics of reservoir in the study area
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8 , : Fisher ,
(1 )3 Fisher , Y,
2 s (3 )3 100.0%, Y., Y;,Y, Ys
4 74.2%,59.3% ,80.0%
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1 o CNL-DEN
Table 1  Standard of diagenetic intensity in reservoirs of Y, Y, ; AC-DEN
Wutonggou Formation Y, Y, ; GR-DEN
Y, Y; C 2, D,
/% /% /%
=30 =7 >14
10~30 4~7 3~14 ’
<10 <4 <3
s
2.3.3 '
C 8,
s
2
Table 2 Logging recognition of diagenetic facies in Wutonggou Formation
Fisher
Y, Y, =11.661AC—2.067CNL +987.002DEN +0.166GR+0.972R,—1 641.007
Y, Y, =10.796 AC—2.002CNL+1 002.025DEN +0.173GR+0.847R—1 596.489
Y Y;=10.719AC—2.257CNL+1 014.185DEN +0.136GR +0.833R,—1 609.574
Y, Y, =10.464AC—2.056CNL+ 1 027.775DEN +0.067GR+0.825R—1 623.205
Ys Y;=10.639AC—2.027CNL +1 059.017DEN —0.118GR+0.98R,—1 707.861
Y, Y Y, LCNL:15%~27%, DEN:2.30~2.50 g/ecm®; Y3 ,CNL:27%~45% ., DEN :2.20~2.45 g/cm?
Ys Y, Y; LAC:77~90 ps/m, DEN:2.20~2.45 g/cm®; Y, ,AC:65~78 ps/m, DEN: 2.37~2.50 g/cm?

Y. Ys Y, .GR:.50~60 API, DEN:2.37~2.48 g/cm®; Y5 ,GR:35~50 API, DEN :2.47~2.65 g/cm?
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