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Table2 Diagenetic param eters and characteristics of source rocks reservoir rocks

caprocks in different diagenetic stages in Shuangqing area

/S S
T/C R, Mo SI Vqhe I _
Mo ( )
< 60 <0 35 > 70 <1 <0 20 A —
0~90 0.35~0 50 Q0 25 70~ 50 1~2 020~ 0. 29 B —
ND~ 140 0.50~0 75 0.25~ 040 50~ 35 2~73 029~ 0. 44 A,
140~ 170 0. 75~ 1 30 0.40~Q 58 35~ 15 3~5 044~ 0. 69 A, —
170~ 200 1. 30~ 2 00 >0 58 15~ 5 5~15 069~ 1 00 B —
> 200 > 2 00 > 15 > 1. 00
[9 25
o TDI o 2 o
12
[ 11 2] 24
( ) .
) 1~2 ,
[ 10]
2
[9 18]
2 . o
3D
2 2 2 2
2
39
: i 8w ,
2 bl 2
) (>8 %) (>
b , 58%)
’ 3
ES3 (“ ’7) T
R, SI / 31
[29~ 37
S V([ 2
( 1) (“ ”)
ID; ’
ID ( 4)7 ’ (1)
(“ 77) [D
2 2 2 2 2
, \ 45 4 44. 7
23 30375360246 120 1. 64Ma
[13 2 , (2)
o
2 2 2
; [13 2 s (3)

I , 199



784

26

2
1

0~260m 0~ 250m 0~ 230

2~5C
. 12°C; ,
14°C; ,
ISOC; ’
16C
(5
@
32
22 Es (¢
» ) T Ro
S/ S
R 500 % 500 m,
L ,
3
3 N ES3
NW SE s
B A, A, B
Iy
4
(3
b, )
( 4, 4

41
5 213 Esg

[27]

It/ %

B3 Es, " 1 SRS B BB

Fig.3 I, contour map and diagenetic stage prediction of Es,'

B LR/ % BF LB/ % LR/ %
0 10 20 30 0 10 20 30 0 10 20 30 10

P4 00 XA [ U B S LB 5 1, K &
Fig.4 Relationship between average porosity and 7,

in the different sedimentary microfacies

, 2002

’ ’ ’

© 1994-2013 Chha AcadenfitToufi#l Electronic Publishing House. All rights reserved. ’ H%://\\'\\'\\ .cnki.net




785

5
- ’ s
” 0 2Km 10
-— o
s
o
) ? HZ
[~}
s 5 s 05
3 o 3601
5 0% ° s
5\
30 '{L og
Bt
20
B
10 /g
'Ma 40 30 20 10 46 % i &2
J[:(.n Es/[Esy E;lE.n Ed N+Q 3 /47 44

5 213 Esg
Fig 5 Powsity evolution history of Es;' forW ell Shuang 213

42

,ES3 NW SE
, , 21 0%,
. 6 0% (
6),
«C 7 )
( 8,
18 0% ,
3 0
8 Fho ,
5. 8% s 22— 38— 61—
(9
4 3
, Es
, 2 8%,
10. 0%
2 b [210 12 13]
1L Qo ~ 45 Ok s 16 %%,

Kl

FUBR A A1 4/ %
[0 # 20s E AL B T Y/ %

E6 W—IkK Es, " SFHFLBRE Hi
Fig.6 Predicted average porosity of Es,' at the end of Es,

] sk i
[ il 4-4b 14
B2 R v i )
=¥

135 17 Tl
(=] AL B3t i 2 (e 2%

B7 WK Es, " JBM S FALBE RS E
Fig.7 Sedimentary microfacies and porosity superposed
chart of Es," at the end of Es,

(1 Iy
10 0%

© 1994-2013 China Academic Journal F]cctll(gntlyg Publishing House. All rights reserved. http://www.cnki.net



786

26

20
o

Bl
] ks
UG % i 2/ %
17 2t 12 LB R R/ %

B8 REWIA Esy " SF-HafLER I Fi

Fig.8 Predicted average porosity of Es; at the end of Ed

ol
C ) xxdsRz
LB SE % {1 22/ %
17 2t 122 4L L R B/ %

B9 B4 Esy " P HfL B F

Fig.9 Predicted average porosity of Es,' at present

, 2 &,
(2
306 ~ 18 Ok,
8 Fho
3 8% ;

(3)

10

11

12

13

14

15

16

(R eferences)

Bloch S Empiricalprediction of porosity and pemeability in sandstones
[ J]. AAPG Bulletin, 1991 75(7): 1145-1160
Blbch S Hemlmod K P. Appraches to predicting reservoir quality in
sandstones| J]. AAPG Bulletin, 1995 79 97-115
Evans ] Cade C, BryantS. A geological approad to pemeability pre-
diction in chstic reservoiif J|. AAPG M anoir 197, 69 91-101
Lander R H, W aldethang O. Reservo ir quality prediction through sinu-
hition of sandstone can paction and quartz cam entaton[ J|. AAPG Bulk
letin, 1999 83 433-439
OsbomeM ] Swabrick R E. D hgenesis n North Sea HPHT classtic
reservoirs consequences for porosity and overpressure prediction| J].
M arine and Peto leum Geology, 1999, 16 337353
RanmM, Bprlkke K Porsity /depth trends i reservor sandstones
assessing the quantiative effects of vary ng Pore-Pressure T enperature
H istory and M neralogy, Nowegian Shelf Data[ J]. Clay M mnerals
1994, 29 475-490
Schmoker JM, HesterT C. Regional trends of sandstone porosity vs
vitrinite reflectance-a prelm nary franevork[ C] Il Applications of ther
ma lm aturity studies to energy explration Rocky M ountain Secton of
SEMP, 1990 53-60
WilsonM D, BymesA P. Modeldesign [ C]Il W ikonW D, ed R eser
voir quality assessnent and prediction in chstic rocks SEPM Short
Course 1994, 30 209-230
Sanbra C I, Kiang C H. Burialhistory and porosiy evolution of B razik
an Upper Jurassic to Tertiary sandsione reservoirs[ C]ll Kupecz eds
Resewvoir qualiy prediction i sandsones and cabonates AAPG
M emoir69, 1997 26: 79-89
BymesA P. Empiricalmethods of reservoir quality prediction R eser
voir quality assessnent and prediction in clastic rocks[ C] // SEPM
Short Course 1994 30 10-21
Gluyas ] Cade C A Prediction of porsily n canpacted sands| J].
AAPG M anoir 1997 69: 19-27
KupeczJ A, Gluyas ] Bbch S ReswoirQuality Prediction in Sand-
stones and Cartbonates An Overviev[M]. AAPG Memoiz 1997 &
XD ®
Paxton ST, Szabo JO, A dukieviczJM , et al Constructon of an -
tergranular volune canpaction curve br evalating and predicting
can paction and porsity lss in rigid-grain sandstone reservoirs[ J].
AAPG Bulletin 2002 86( 12): 20472069
[J]. , 2003 21(1): 142-147[ Luo Ping Qu Y +
nan Jia Ailin, et al The present challnges of Chinese petro leun res-
ervoir geo bgy and researdh direction| J]. Acta Sedinenblogica Sin+
ca 2003 21(1): 142-147]
[J]. .
1992 10(3): 114-121] Zhu Guohua Origin and evolution and predie-
tion of porosiy in chstic reservoir rocks[ J]. Acta Sedinenblogica
Sinica 1992 10(3): 114-121]
. . []].



787

17

18

19

20

21

22

23

24

25

( ), 1997, 11( 4): 26}+-267[ Jiang Pe hai Y ang Xiaoli
Porsity prediction prior to drilling by m eans of reservoir sedin en tolog-
ical paraneters[ J]. China Offshore O il and Gas 1997, 11( 4): 26+
267]
: . [
( ), 1997 11(4): 241-248[Wu Wenlaj Zhou Shike
The predicting porosity of deep clastic reservoirs in Bohai Sea[ J].
China Offhore O il and G ag 1997, 11( 4): 241-248]
s . [J].

, 1998 33(2): 244-249[ Shou Jinbng ZhuGuohua Study on
quantiative prediction of porosity preservation in sandstone reservoirs
[ J]. Scientia G eobgica Smica 1988 33( 2): 244-249]

[J]. , 1998, 12( 1): 108114 [ Yang X anghua Ye
Jiaren Zhou Shike et al Analyss of diagenetic dynam ics and porosity
prediction of deep buried reservoir[ J]. Geoscience 1998, 12 (1):
108-114]

[J] , 2002 12(1): 610-616[ Shen
Lidieng Huang Sing L Jie et al Estination of controlling factors of
reservoir porosity by using multiple stepw se regression analyss[ J].
Joumal of Chengdu University of T echnology, 2002, 12( 1): 610-616]

[D]. , 2004[M eng Yuanln Sudy on dingen
s& and num er icalm od el ing of the Shahejie Fomation in overp ressuer
setting in the Q beiDepression[ Ph D dissertation]. Be ijng Chia U-
niversity of Geosciences 2004]

[ ] , 2005, 23 (3): 389-396 [M eng
Yuanlin, Liu DelhjHeRu etal Digentic field analysis and porosity
prediction of the Shaer member( Es2) i overpressure setting in the
Q bei depression[ J]. A cta Sedinentobg ica Sinica 2005 23(3): 389-
396]

- [J]- , 2007
27(7): 42-44] Meng Yuanlin W ang Yuechuan N Jiayu, et al Pre
diction of reservoir porosiy and delem maton of effective gas reser
voirs tak ing Yuanyanggou A rea of Bohai Bay Basin as an example
[ J]. NaturelGas hdusty, 2007 27(7): 42-44]

[J]. , 2005, 27(1): 94-97
[QuA iying M eng Yuanlin X iaolhua et al Study on predrilling res-
ewvoir quality prediction takingW ang jatun Region, the Songliao Basin
as an exan ple[ J]. Petoleum Geology & Experinent 2005, 27( 1):
94-97]

LJ]- . 2007, 18
(5): 308-312[ W ang Yuechuan, M eng Yuanlin, H e Ru et al Predie
ting reservo I porosity by time-depth index A case studyonE$; i the
Southem X bu Sag Liaohe Depression|[ J|. China O ffshore O il and
Gas, 2007, 18 (5); .308-312]

32

3

35

37

AgaileraR Sanusibne vsCabonate petio kun reservoirs a ghbal per
spective on porosity-depth and porsity-pem eability relationships :
D scussion [ J]. AAPG Bulletin, 2006 90 ( 5) : 807810

[D].
stratigraphy franew otk and litho g ic reservoir prediction of Shahejie

, 2007[ Gu Tuan Sequence

Fomation in the South of heW est Sag L iache Basin [ Ph D disserta-
tion]. Beijing China University of Petro leum, 2007 ]

. SY /T5477-2003

[M]. , 2003[ Y g

Fengx iang SY /T5477-2003 The dvision of diagenetic stages in chs-
tic rocks ( Petro leum Industry Criterion n P. R. C. )[M ]. Beijing Pe-
troleum Industry Press 2003]
M eng Yuanlin Yang Junsheng X o Lthua et al D iagenetic evolution
modeling systam and is application[ C ]/l Hao Dongheng ed Treatises
of @ @K emlien intematonal conference of geobgy. Shijauang P
R China Shijazhuang Unwersity of E conanics 2001. 25-27
Sweeny J ] Buthan A K Evalnation of a smplemodel of vitrnite re-
flectance based on chem ical kinetics[ J]. AAPG Bulletin 1990 74
1559-1570
[J]. , 2005, 32(1): 9-12[ Xiao L hug M eng Yuan-
Iin Zhang Xuelin, et al Vitrnite reflectance modeling in the over
pressured Hmation [ J]. Petoleum Explbmtion and Devebpment
2005 32(1): 9-12]
M ack enzie A S M ckenzie D. Ismeriztion and ammatization of hydro-
catbon in sedinentary basin om ed by extension[ J]. G eobgicalM aga-
zine 1983, 20 417-470

[J]. . 1996, K(2):

Lhua Wang Jiangua et al K inetic model of clay m neral transfom a-

110-116[M eng Yuanlin Xiao

tion and is application[ J]. Acta Sedinentobgica Smica 1996 K
(2): 110-116]

[ J]. , 2006 24 (4):
Yuanln HuangW enbiaq W ang Yuechuan etal A kinetic model of

461-467[ M eng

chy m neral transfom ation in overpressure setting and i app lications
[ J]. Acta Sedimeniobgica Sinica 2006 24(4): 461-467]
Waldethaug O. K netic modeling of quartz cementation and porosiy
loss in deeply buried sandsbone reservoirs| J]. AAPG Bulletin 199,
80: 731745

W aldethaug O. M odeling quartz cementation and porosity n M idd e
Jurassic Brent Group sandsiones of the Kviteh$m Field Noithem
North Sea[ J]. AAPG Bulletin 2000, 84: 1325-1339

[J]. , 2002 24(4): 372-376[ Y ang Junsheng M eng
Yuanln ZhangHong et al K netic model of quariz cem entation and
its application| J]. Petroleun Geology & Experment 2002 24( 4):
372376

’ s )

[M]. , 200t 186219 ShiJ7 an Chen Guo-



788 26

jun Wang Qi etal Sequence Statigraphy, Sedi entary and Diage- [M]. : , 2003 Zhao Chenglin Chen Chunfang
netic Evolution i the Westem Tarim Basin[ M ]. Beijng Science et al Lihofacies Paheogeography and Reservoir of the Early Tertiary
Press 2001] in BohaiBay[M ]. Beijing Petrolum Industry Press 2003 ]

39

s s

Reservoir Porosity Prediction and Its Evolving H istory M odeling:
a case of Shuangqing Region in the L. iaohe W est D epression

MENG Yuar-ln' JIANG W en-ya& LIU De-lai NIU Jiayu*

SUN H ong-b i’ XIAO Lihua SHI Shangim img1 XIU H ongw en'
(1. Daqing Petroleun Institute DaqingH eibngjiang 163318
2 Scientific and Technological Infom ation Division DagangO ilfield PetroChing T fanjin 300280;
3. PetroChina C an pany L inited Beijing 100011
4. Research Institute of Petroleum Exp bration and D evebbpm ent PetroChina, Beijing 100083
5 L iaohe O ilfield Company PetroCh ina Panjin L ioning 124010)

Abstract Based on the d ageneticmodelng the reservoir porosity of the lowerThid M enber of Shahe jie Fomatbn
(Es;l) was predicted and the porosity evolving histories wasmodeled and the areas of effective oil and gas reser-
voirs w ere detem ined though building correlatbn models betw een the diagenetic ntensity index(/p ) and reservoir av-
erage porosity for various sed inentary m trofacies of Shuangqing area of the L iaoche D epression The resulis of powsity
prediction show that the area of effectie oil reservoirs w ith porosity greater than 8 Fo and effectve gas resewoirs with
porosity greater than 3 8% are distrbuted on the slope zones The absolite error between the predicted average poros-
ity and measured porosity is 2 &b. H owever the pore-fillng contents are up to L 2% ~ 45 0%, averagng at16
Y% . Itmeans that these kinds ofmodels are suitable for the porosity prediction and porosity evolving history modeling
of chssic wck reservoirs w ith more pore-filling contents The powsity evolving history modeling resu lts suggest that the
reservoir porosity during the early burial tm e is effected dan inan tly by sed mentary facies but the reservoir porosity in
he late burkl tin e is controlled mainly by diagenesis

Key words diagenesis sedin entary m icrofacies predrillng reservoir quality prediction porosity evolving h istory,
L bohe Depression Bohai Bay Basn



