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Porosity Evolving History of Low Permeability Reservoirs in the Third and the Fourth

Members of the Quantou Formation in the Northern Songliao Basin
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Abstract ; In order to predict porosities of the low permeability reservoirs of the Third and the Fourth Members of the Quan-
tou Formation in the Northern Songliao Basin and to restructure the porosity evolving history of these reservoirs, this study
established a new multi-factors (including sedimentary facies index, diagenesis index and depth) non-linear model. The
reservoir porosity of the Fourth Member of the Quantou Formation in the Northern Songliao Basin was predicted and the po-
rosity evolving history was restructured using this new model. The results show that the averaged absolute error of the pre-
dicted porosities is 1. 84% for the reservoirs with pore-filling rates up to 16% ,and that the porosity was dominantly effec-
ted by sedimentary facies during the early burial time and was mainly controlled by diageneses during the late burial time,
and that the secondary porosity was developed in stages of the middle diagenetic stage A, and the early middle diagenetic
stage A, ,and that the porosity decreased gradually from ancient times to the present, and that the reservoir in the Sql of
the Fourth Member of the Quantou Formation in the Central Depression was middle-high porosity reservoir at the time of oil
and gas pool forming in the Northern Songliao Basin but became tight sandstones after the middle time of Mingshui Forma-
tion deposition.

Key words :reservoir; diagenesis; porosity prediction; porosity evolving history; low permeability reservoir; tight sand-

stone gas; Songliao Basin
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Fig. 1 Tectonic units in the middle-shallow horizons

of the northern Songliao basin
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Table 1 The diagenetic stage division and the major diagenetic characteristics of the Third

and Fourth Members of the Quantou Formation in the northern Songliao basin'"
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Table 2 The integrated effects of sedimentary facies
and diageneses on reservoir porosities of the Third

and Fourth Members of the Quantou Formation

WEIE gy AL G
(HCsAH) BLEE (% ) AP
] it RO SR BT 28.76(48) I
( ;-Qﬁﬁii% ) (i RRTIRIRA 23.24(20)
2SN TR A 18.64(26) .
i MR G SR IR} 24.65(98)
HE B K 43T i 22.63(122)
(I EE A ) i RTRTIRIRA 21.54(81)
= ATTR 20.76(66)
IR 43T i 19.62(146) .
it PRI IE SR B 18.93(78)
A Ay AT AR 17.43(228)
(RURmmA) K B e 16.52(122)
=AM 14.45(158)
SV RUNITE S 13.63(93)
Y/ S R B 14.25(111) il
i MR TS SRIB ] 13.23(218)
A Ay Vi N TR B 13.11(73)
B iR ) AT LA 12.24(181)
=AM 11.45(30) m
=fmTZ 10.13(35)
K b3 iE 9.74(111) .
U Ay JKR 43 i 9.16(91)
(W SBIV T AH ) = HHNRTZ 8.35(56)
=AM 7.36(74) .
Y/ s TR B 8.15(135)
kA B VI TR IR 7.63(241)
(W S5 A0 ) =AM 6.19(58)
VRN 5.86(64)

VD T-REAL(0 >25% ), T-FfL(D =15% ~25% ) , M-EAL (@ =
9% ~15% ) , N HHIEAL (D <9%) ;@ (@) 1y HClE R BE i B
O A5 S IAL B X R VAR AR 2 1 W5 SL Ik 0
BRI s OV IURNZ fit 00T SN BT B
e BT S RO TAL, = A0 P TSR = 0 3 $ 50
AT LSRR

0.694699 , 4 I, =1 B, ZUURUAIA L i J2= L B

JEdRE o FIAT UL, I 2 RAETTRRAR S it )2 LB 2

SEMRR Y — S8 B e BOBDN X 17 B4 i 2

FLBREE B WA

TS A1 TR AR DA 04 1 5 JCABE A [T, e LA

HEEAT A R R, R AR

(A1 TRR AR 20 1A 14 £L It 52 il 1% 2 84, S 9 8 A

[0 o 2 R LR UAR LA B I i 2 LU B P i
N7 FH 498 2H S L B s Rcdls , # T T RA L A i A ER
SR = U Befitt 2 LR O TR AR FR BORIR E (48
HELIE

gb :[F X37 X e—0A000507094z (2>
Az R (m) s MR FRB R =0.70,

2.2 HEEAMERILEENRINS TSR
2.2.1 REAER A EILREGHw LB
B AR FHRR Sy e UA VR, LR ik
PERUE A FHA B T 45 VR A 5 (L Bt B ik
AN FHRR A B 1 e A o D B Bl IR
BUAE A FRSLE A g Ve RS AE R % .
2 T UL AL R A R AR R SR = T B fig 2
LB B AR E AR . SR 1 B R
B, cE VR HIRG 5, LB RE U )S , 3% P I 2 b
PR = U B fitf J2 LB B AR AL Y A L (R 2) 6
S TURRAR it 2 FL B RE A B 520, {EL 3 350 A
MRAS b MU B R RIS 0, e VR P 5, i 2 LB
NS R RCE BB A 1B 9, 2 b A B
BOA, WIIFN A, A, B e a BB B 6if 2
EALBEEC D) LB E (D), 2L (),
AL EE (V) o JUHR Y48 2 i A b il
BB B I, & & W e S5 AR I, Tl AT A DTRRAE Y
AR, HALBREE S /NT 9. 00% IR T 91 = U B b
fift 2 M il 2 9 LBt B2 TR BR X DA Tl b
(%£2),

2.2.2 REMERBALEDL mEW-BTR R
AT VR DA 2 AL B B B 52 e, AR S 25
JEIRIE 7 it AR ] DU A PR30 i 1 H 2
M), E LA B Beda] 43 i ELAE H A AR 254
AT R BN e AR AR o R T B2 S A
R, LR R SI(Co B bE S/S + T) K14
Wit/ SRIZ D SR & B S% F A R R
V% X WIRSHNE R EAE RS B LR SR 3222
SH, RS R S ) Sk Ay AR TR, (ST
SV, Bl ] AR A B SRR AT 0 L 4
B T S REAE S A SR Y R SR —
BUAHEECT,

I, = zPi X Q;/maxQ; (3)
A1y A RCETEEG n A RUETRARIY N0 = 550,
R AU TR AR AT R 2 R, QA BT 2H A
R RS s maxQ, O 5 L A BUA TR PR TE Th LA B
B B AR A SR A, Horbty b I 5 5T 20 S R
Bt Te B R L SR E TP H B A RS



270 XG5/ AL AL AR SR = | DU B IR i 1= FLBR B A

i AAAEE RS I 175C 2.00% 0. 56 5% |
15% (R 1) 3P, B i DEUA TR AR RIAUE, FoE R R
L O, Ao T R, SISV, FIAUE# 0.2.0.5,
0.1.0. 1.,0. 1, BUE A K/ 3= BEAR I AR X 51 214 1
U HR R, R A B BRI A e B AR,
B R SEEBEE s AR TR A AT L
PR AEA, RAEAS AT B CE PR A BUE A
2 5 AR RT o ) BCER 3 B R, AR SCHC 0. 55 1 b
MBS A VE R R W L% ), BOHALE R 0. 25
W WAk S e AR Ak BN R [ A A A
B B B R 43 v ) VR L AE 24, PR BB A A
B, 20 0. 1, i F e F A6 SN 7E Ro =0.
8% LA J5 ik BV-A , B ATE R s BB A, W
J&i , FRUE R 0. 0, Tikh 8 M Ak Fn 3 A 9T AL
PIAUE S 53 2 0. 15,

m EEATIL, 7 = 0. 00 B, B A A RIOT 46, 1,
=1.00 B, A B B B W45 ;25 1, > 1. 00 A,
A MRS B B, A B B B Y 1, DL 1,
OFE, SRS T RS A A B B A BB EA

TS TR T, 1 56 LA M5 G0 RE ARG R
S FER ST AN 2 b R Y 1 1 B AL )
2%, M2 AR (TR BB 1 km 2R,
ISEFHFRAT A 20 1) B 1 BB AR 0L R S
DL I 45 25 A0 A T MR 2 MR T B A
RAIF R, bS8 ST R/ SR )Zh S B
JZE0EE S% | H AR A AV % BE R R A1k

[ola# [Clus lilwﬁtﬁl [ |lamar [~nmE [~ R
K2 B SR DU Sql fiff)2 £L B Tt P

Fig.2 Predicted present reservoir porosity of Sql

of the Fourth Member of the Quantou Formation
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Fig.4 Predicted reservoir porosity of Sql of
the Fourth Member of the Quantou Formation

at the end of Quantou Perio
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