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Microfacies analysis of braided river deposits based on seismic-to-well ties: A case
study of the Jin-77 well block in the Dongsheng gas field, Ordos Basin

LI Hongtao

(Petroleum Exploration and Production Research Institute, SINOPEC, Beijing 102206, China)

Abstract: This study aims to identify the sedimentary characteristics of sequences in the 1st member of the Lower
Shihezi Formation (hereafter referred to as the He 1 Member) in the Jin-77 well block within the Hangjingi area,
Dongsheng gas field, Ordos Basin. To this end, we investigate the log responses and seismic reflection signatures of
lithofacies in the He 1 Member using data from core observations, well logs, and seismic data. In combination with the
geophysical forward modeling results of sand bodies with various architectures, we summarize the comprehensive
response patterns of sedimentary microfacies, log facies, and seismic facies of the He 1 Member. Accordingly, the
sequence boundaries of the Lower Shihezi Formation and its overlying and underlying strata are delineated and the
characteristics of their internal sedimentary microfacies are explored. What’ s more, an integration and mutual
constraining of well logs and seismic data is applied to determine the planar distribution of the sedimentary microfacies of
the H1-2 sublayer using geophysical atiribute-based stratal slicing technology. The results indicate the He 1 Member can
be divided into four sublayers based on the high-frequency sequence framework and sand body distribution of the Lower
Shihezi Formation. Sand bodies in the member are concentrated in the H1-1, H1-2, and H1-3 sublayers, with each
sublayer measuring 15 ~ 20 m in thickness. A comprehensive analysis of lithologies, sedimentary structures,
sedimentary facies markers, vertical lithologic assemblages, and sand body distribution characteristics reveals that the
He 1 Member consists primarily of wandering braided-river deposit with limited storage space, sufficient supply, and
unstable channels, and its main sedimentary microfacies include mid-channel bars, channels, and floodplains. The H1-

2 sublayer, as the primary target interval, contains three or four nearly SN-trending braided river channels with widths
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ranging from 1 to 8 km. Among these channels, those in the north are identified as favorable sites for the development of

mid-channel bar microfacies.

Key words: high-frequency sequence, well-to-seismic tie, geophysical forward modeling, planar distribution of

sedimentary microfacies, H1-2 sublayer, Jin-77 well block, Dongsheng gas field, Ordos Basin

SIRRE A0 S T IF IR AR T U RO 0 i —— LA AR 2 W AR O 77 DO B[ ] A 55 R AR5, 2025, 46(1) : 91~

107. DOI: 10. 11743/0gg20250107.

LI Hongtao. Microfacies analysis of braided river deposits based on seismic-to-well ties: A case study of the Jin-77 well block in the Dongsheng gas

field, Ordos Basin[J]. Oil & Gas Geology,2025,46(1):91-107. DOI: 10. 11743/0gg20250107.

FE SRR 22 7 2 b A S5 A b DX R ek R A 77
X177 ETAETFH LB (& 1B 3.3
10% m/t (4 181 72 Tl A0, % DX 58 s il i 1 it
1 000 x 10° m*, {7 R AP &8 011 i IX &1
BEVGMIARSR (48 72 1 X 4 58 HF X AU OV AT T &
I DAIRTE B0 A SOOI R 3 A 00 32, DR
X2 & B 550 BoA RGeS, 5
I, % T4 77 11X H B2 A9 2 -5 DUBRHE , 5 A A
TEREAIGE AL 53238 X HR 77 X VG 11 5 58 F X
B 72 X UTBUARAETF R T 4087, AR 20 501 & 1 P R
Jad SRR TR 4 R [R) U BRI A7 A 22
5o HTEEAS DU X RE T AL %, RV I R
K ANTRN X 832 vl iS5 520, 2 V5 B A ORI AN
AN EEEET ISR R & 1 BUBURIERF 5, 0f R
TRATFIELL/INZ N BTG R DU AR - T R A 43 i . B
FT R A L DX AR P A0 T & R LA KSR = AR
H AR T I3 A /N2 BB R /N2 G0 <ok
MR L AT D, HE 7T HK &1 BREEWRET,
M YIRS S, e 5 22 278 R B/ NE R X H
DFIETEER 77 R IXRCR g 22 Y s RIS O AN
TE R /N2 BT R 50 AR S A i ik, i BT
FRE R /NE RS SR AT H AR R R PRI, T L
o AT AR Y DURRARAE 2 2 B2 7 2 22 PG
52 BT Y 12 R 20 X He B T H KR, Vail
(1977) 42 H 7% S 5 5 5 A0 38 T 2 B AR 3L 5
T A AR b 2 S T, HL oA i Sk | T s e b 2 A ek
fi] AR, R i X B SRR 2 — (B AR
I % ) B B 1 /N2 kSR (AR 90500 3l 43 X6 L
TR b 2 2 Sk /N ) 3 B AT 1 B AR AR v AR
JE TS U LA ORI [l B A TR 3] e
FLIY B AR A S PR A2 AN IR BAS R 3] 19 K 22 B 27
RSCJRIA R 7 I RGN ) A 8 o A e A
JEFPIGEARAE T 3R, YREN THLO FORME BRI I

TR TR GE AT R AR, 7R R D M X
UK O A5 B TP R A b A X FE 5 R it

HARBITFY , ME LAFAS T8 31 5, Tevk i 2 s 40 70T
KER o BTN B H R, T DU S
W= e Z B 5 R, A M AR R = Ta] i S AL
e, AT LA S8 2 m GURR RO I 5 20 EZ X = o)
BERIAR, 1/4 F DA >40 m, MELIF A /NZ AR (R <
20 m) AT o LT HBRR DT # HIE , 4 K2 B Gl
90 %) B TLAUA R TUAR 8 2 I8 R THUARIREE 2 il i
R )= JR P R SR AL & T
b 7= A 5 ) 7 98 V= O AR B A8 DA VLT O B4 500 BIK
SETT, SR T MR S B A BR A o0 L R
Jo P B 4 e s £ S L BB 5 3t ST (A D5 T
F18) o 0y L 7 I, 0 1 288 7 S P RE A8 5% 11
e W B A 1) R AR iR, R b A JRE A AR R LA
R MR R R AR L2 R iy R, e
A A | MR T AR A S U N R T
PRI, 6 /0 S X, R = 2 1 5 1) s 0 3 e e L
A 1] A8 AL SRR, O JRE b 7 i 5t 2~ B Rl 5 A DT AR
TR FE SN AT A T A ke A I DX T AR BRIOR AT 5 ) A
R SCHE T B

AR ICHE T R e S T O = DU — MR E
TR (o A0 J2 e TR, 545 b 752 SR A 1) 322 2
Ve FER SR AT AT /INZ 0 sl A b
A AR AT ST, IR AR X H SR DR 26
B s it — 2 - AR E |, et I 55 18 LR S
fiE, 455 MUKW BR824 , WA AT R DR 58 A s ER W)
PR 1 5 76 v WUZ PP AR SRR, 2 T A X 25 5 1, )
M Z VIR HR  $EIE 1 B HI-2 /82 /b 72 JE
- — AL & B2 /N2 BT DU RO F- T A
AT KT S B 2 S Ak b B L, AIF 5 4 SR
A A A ST 3 AT PEAR FIAR A 2 sk B T 0 i 4
ZYN S BA T E A B IS

1 HiRE 5

BUBR I X (0 TSP /R 2 W a2, S LA Y



514

PRV FET I -RRBA BRI RO 734 93

MK, M PR ) A IS . KINAMALE
I B 22 WIE AR 3 AR,
FENAR PG A AR 0], R AR 77 I X4 A AE
BB Ak e ) 35 G S, PG SR 72 1 X, IS X AR Y
540 km® (& 1 rp 6o X)) 7,

I ARG Sl e, SRR Z2 B b B L R R
s, NARZM S REEAVRESETY
PR R KR AL, B I AR A R i &
BEEIE, (S8R AR A SR ERE )2,
[i) e 8 J2 e Jo e A RARE S 1L P A R, DORR A
S35 VR IR A 1) B AR A U, BB AP BR A RD A TR
IR, R — AT 50~80m™» . FAETH
DRI, B b 22 TR R, SRR 22 A b 2k
Tt AR A A 2 T R - TR b
B X R F AU R W TR A R, R
AHEFHETXNEEN120m A, HEFEER
R 0,5 B 5 K A — BRI Sk £
A YA JE AP I K SRRy BD i U A L4048 0 T
AR E. NFTELELEAFT 1B 2543
BE(ED, S 1BREEFESRBELRFEY ., L
A THERERFEHEEO Fa0ERIals,
Je b .

2 RS IR A

PR AU s AR A SR 2 R TT R 3 S 2 R
TRA LR, TS BE MRS 40 B B 1R Y o
BEE . LLZRSZ PP M 2 Fr BEIE 48 5, D S
ST R AR EARE , B R AR AR

2.1 ZHERXEFREIRANSXIS

WFFEIX R A1 & TR EZY 120 m, LAER 77 H 418
e, R A2 D R 45 5, VR AN AR i 0 ih 2k, AR 4
FEL I il 28 A i) SO R AE X R A T A2 R R R A
W AT IR 5% 55 . A& F4lnl %454 i SB2 i
SB1 0L Ji& )22 5 5t A i 52 3 = 92 )7 SQ1 (1K1 2) .
JEATE SB1 A& T4 T i e T b s 5 a4l
OO U 5 4 AR R G ol T, S b R AR RS A
s Y X0, AR | R B 238 R = LB 0 iy 2k
HA R NS RNN = REFRE(E2), =%
JEF TS SB2 8 I N A& 4 (Pys/H) Z BT,
AR Rl AR, I & 3 B LA s e
Pea brak o BF9E X RHR A b IX & 1 B IO 0 & &
RFHIR )2, JE 5 ~ 10 m, FF A X = A 2R 5 i

Lz 1

020 km v
Pty 0 20 km ARCEIR L TURLH
1} e S - EE—
[l 1 ) J‘
1 A} T
ﬂﬂ , £ -
1 H s ) 3 ? i
@ “. \g»;;klif\‘m ". fﬁ' ’é%é Eil
JII’ oo Wik g :z{@ I
b . A 7 |5 R
\\\ éé\@ <\Jf\ ; % . é ¥
AN + k- | & .
PrRNE =HESINE b 22N
i I I
o o 4103 99 t are A
L 00 3 B 4.‘\‘*/\@7
25 ik 2 %6 S8 o == AR
it =
i 5%0108%%86 FX i
Hn?%l 2 F
SR s 7 LY [Ty 2 AL v
o o .
& Z_t[ mi =f
g M
B
= -
5 R oA o
b " B G
~ =) ] [= I iEjca
EERiUE S *%ﬁ*@i‘ﬁ TR WX BRSSHRIX ETEX AR77RIX 44 FEAL
LS8 15 S BTVe 857
o FH FHEE FEE IR
A ®
RYRE = ] [ [ O
[i7E3 I 2% Y s R s SERERME BERSE AKE J=
LT R

BT SR 22 i 2 LR AT B 3 DA (8 () WIFSE XY L () B bty 2 St JZ AR (o) (416 SCHRE311])

Fig. 1 Map showing structures and study area location and the stratigraphic column of the Upper Paleozoic strata in the Hangjingi area ,

northern Ordos Basin (after reference [31])
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Fig. 2 Single-well (high-frequency) sequences and sedimentary facies of the Lower Shihezi Formation in the Jin-77 well block within the

Dongsheng gas field, Hangjinqi area, northern Ordos Basin
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Fig. 3  Synthetic seismograms of well Jin-77 in the Dongsheng gas field, Hangjinqi area, northern Ordos Basin
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Fig. 4 Core, logging, and seismic response characteristics and division of the Upper Paleozoic sequence boundaries in the Jin-77 well

block and its adjacent area in the Dongsheng gas field, Hangjingi area, northern Ordos Basin
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Fig. 5 Sequence correlation cross-section with well-to-seismic calibration crossing wells J77P5-]in6-)in75-]Jin77-Jin122 in the Dongsheng

gas field, Hangjingi area, northern Ordos Basin (see Fig. 1 for the location of section AB)
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Fig. 6 Core and logging curve characteristics for the identification of high-frequency sequence boundaries in well Jin-77 in the Dongsheng

K6

gas field, Hangjinqi area, northern Ordos Basin
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Fig. 7 Cross-well correlation of (high-frequency) sequences in the Lower Shihezi Formation, Dongsheng gas field, Hangjingi area, northerm

Ordos Basin (see Fig. 1b for the location of section )
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Fig. 11 Forward modeling results of the geological model of varying sand-body thicknesses (a) and the relationship between sand body

thickness and the maximum trough amplitude (b) for the He 1 Member in the Dongsheng gas field, Hangjingi area, northern Ordos Basin
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