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Impact of sedimentation and diagenesis upon reservoir quality under constraint of
tectonic activities and sequence stratigraphic framework—A case study of
Putaohua oil layer in Daqingzijing area of southern Songliao Basin
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Abstract : The impact of sedimentation, diagenesis and tectonic activities upon reservoir quality in Putaohua oil layer of
Daqingzijing area,southern Songliao Basin,was studied based on sequence stratigraphic theories through analyses of drill-
ing and logging data, core and thin section observation, SEM images as well as lab testing results. The result shows that
the sequence stratigraphic framework of Putaohua oil layer is mainly composed of a low stand system tract and a lake
transgression tract, with the former containing some high-quality sandstone reservoirs in distributary channels and forks of
the main stream and the latter with quality sandstone reservoirs in underwater distributary channels. Sedimentation con-
strained by the framework was found to control the vertical and horizontal distribution of sedimentary microfacies and the
scales of sandbodies in these system tracts. Vertically, sandstone layers at the upper part of the low stand system tract are
large in scale and good in connectivity,thus contain relatively high-quality reservoirs; and horizontally, reservoir proper-

ties of the main distributary channel sandstone and fork sandstone are better for oil and gas accumulation. Diagenesis and
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compaction were suggested to be the direct reason behind the low-permeability of Putaohua oil layer, while the sequence

stratigraphic framework , which controlled an early diagenesis environment in both system tracts, was regarded to be a fac-

tor that strengthened to some extent the carbonate cementation of sandstone layers in the lake transgression system tract.

The range and extent of dissolution there were thought to be determined by the properties of reservoirs, distribution of

source rock-rooted faults and distance to these faults. Relatively high-quality reservoirs in the oil layer were controlled

jointly by four factors,namely the sequence stratigraphic framework , sedimentation , diagenesis and tectonic activity, 1. e.

the main distributary channels at the central and upper part of the low stand system tract that were near to the source

rock-rooted faults or bounded by the faults served as the major spots for high-quality reservoirs to take shape.

Key words :tectonic activity ,sequence stratigraphy , reservoir, Putaohua oil layer,Daqingzijing area,Songliao Basin
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Fig.2 Profile of the sequence stratigraphic framework of Putaohua oil layer in Daqingzijing area,southern Songliao Basin

BAMERFA (1 5) f— PR 2 P4 (11 %5)
A, 1524 2l AR R E 2 e ke (1
25, 1 SHEZFA T dE—2%] 50— R B A
J2F (3 5) F— 525 e 2 ¥ (4 5) o R R R i
FHEHWNRRAEZ AR, V), 57
JA P4 E PSRN T (5 R 6 5 ) dLAE, IV 5 ¥
ZIPA )58 3 MR RAMER P (7,8,9 %) .

FIFE 1282 L AT b A A i), 45 & BUAR DT R
W, T = AN D RN 43 S SR A 285 5 Ak 2 3 —
Tl BURD ARSI . BI25 38 TR0, % B 1) B 30 A 3
(S B AR L NTTFIA AR A TS i NS 5| A ORI 2
RO ORI R A R R R R — A Al 4y A 3
PSS 3 AP B b A & R 7l O A (B
3) o SMUREPIE BTN S AL , K A I Ak A2 THAE i
AL T G T s 1 S5 = B 1 o NS b
TINFRAE K, SZUTRR B 7K 3t oo i B B 52 i), b4 S k7
JEARRTEML ™ S ID RN B T I SR AL, Sk 5 17 R
e, AR T 55 e AR A K BF S X% IR A
B, 2 N E AT Db e AR N
WA & B RS 4 AL X RIS 1AL R o i R
TSR ) A A AT A AR Bl X R A

O A~ 2 PP TR URHfige 351 2 1 8 280 46 T J2 A7 1k R
SR R = AN IR 3 AR T (3 25 RPN
TGy ST (B 2538 FVRD ) R 1 4L AR, 5 1k 2
R D A R B RD A (1B 3) o 25 i r i s ik
JERER 2 ~5 m, A IERAIE N 3 ~10 m( & 2) UL
FEURE) 335 A BB 2 B R /N 0 5 At S22 oy 32, ] DL JEG S o
A (F 4a—c) . ZE N HRMRERE 2 ~4 m, &

BHMAIE Sy 3 ~8 m([&]2) , PUARM I 32 B2 LA/NRL S
RN E (B 4d)  IERE o /NGy SEIE 3222 DL B
Wb o WMARIR D 2 m Ay o BB FIR AR IR
WA LAY SOk il o 3 W RS BEAE 2 m AP, L/
RUPOIRIZBE S AR (18] de) o MRAR R IR0 5 32
B A NRTZOK R 2T R S AU AR A, 7K
Do UTERY A OB O T AR AR, Al LN
SEERIR BRI AF)  BAIETMRIEE N 2 ~4 m A5 2
BIERRIEE ] 3 ~5 mo FORED 2 LB DA
PSR A 0, PMRIRE D 2 m 224

3 ABEEFEANAE

3.1 ERFHIE

B9 DX AR R A2 0 RO E R AR e
A G B (TES) W JE R 2 2 LI A7 (SR 210
37.7%) A JE (P390 34.5%) S, A9 (RN
28.6%) S A XA, RARBLIEIR A (P00
25.1%) J B A PR 12.7%) IRZ, 5 T IS
PAFFRRYE K A A T O F o RIS B4 5. 4%
HEZE ) T30 8. 3% o T IR IR ZE W) 5 200
3.8% , EEAFKITHEAT CFIIN 1.7% 5 4 6a) MBI
A R 1.8% 5 (& 6b) o fil B 54 T 22 LR/
TR 40 AL ] FL B 56 SR PR Al it 41 9 A7 A (18T 6,
o) , B CFIN 1.4%) s M 207 P & 7308
3.9% , HEZRAN A (CFH R 2.3% ) Fiskief
CEH 1.3%) , o A A 32 2852 22 Rl R 2
UKL % 5 e SEORE (] FL IR (18] 6d) , @il 47 (AP 3458



$2 4 I = (B RO VN OEIR e SATE N R AN e e (B RO R T bR R A

283
0 Skm ot gy |
] T e J
emns o SHG19 o 20
. AL o122
.sz'r... e A qu_..
=18 g1 L CATES

oIS o

10
’.5;’;&' 10 020133

P 3 FALL Z g A8 T 7 3 XA 2 AL 2 TR R e A
Fig.3 Distribution of sedimentary microfacies in Putaohua oil layer in Daqingzijing area,southern Songliao Basin
a 5 SHERIT b 4 SHERF
E_ItHA)

P4 FALL 2 e P8 A 7 I 3t DX g AL il 2 S B OB R s 5
Fig.4 Typical sedimentary structures in Putaohua oil layer in Daqingzijing area, southern Songliao Basin
a. JR1ST JF,HE1909. 7 m, 43 Gl i, ANRUZS AR B b, B2 157 I #0181 841. 8 m, TR Ui, JUIRZ B ;e A 158 JI, #IPR 1 951. 1 m,
oI GGE A R s . 152 JF MR 1 934.2 m, ETMRTME R E L, N E I e, 45 I B 1 876.2 m, P B, /NREBOIRE B,
PRI IGE #0160 J1,1 867.5 m, KT AMALIATEE , /N i T



284 £ E Kk R

%39 &

K /% HIE/%
S AL g R 7 I 3t DA A AL =D oy =

Fig. 5 Ternary diagram showing sandstone minerology in Putaohua

oil layer in Daqingzijing area, southern Songliao Basin
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Fig.6 Typical diagenetic types of Putachua oil layer in Daqingzijing area,southern Songliao Basin
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Table 1 Reservoir quality and diagenetic characteristics in different system tracts and sedimentary microfacies of

Putaohua oil layer in Daqingzijing area,southern Songliao Basin
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Fig. 10 Fault types in Putaohua oil layer in Daqingzijing area, southern Songliao Basin"
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