W % 5 Ok A T
2025 4 8 H W B 3

Pre-pub. online

Aug. ,2025

GEOLOGICAL REVIEW

W F 7T

REFEHEEIR & RN RER

WD REY FATY REY EREY EEHD,
AR AR E R

Pre-pub. on line: www.
geojournals.cn/georev

DM RS TR EE SRS, P EAAM R (), dbat, 102249,
2) WP E AR (L) HERERF B LT, 102249,
3) H AT BRI B A BT ZF5E B, B e R §7, 841000
4) A AL T A BRSBTS o A R ZF 5B, i ,200120;
5) H A A I A B2 R R AR B GE E , dE 5T, 102206

MFRE IR AW LATURE A0 W) B2 05 1 B 48 5 3l 5 A () 00 3 2 At e (0 AR 2 AR G [] R
N T L A DN SOk P ZRRC DO 2 5 B SR DN ORI S O3 0 0T BRI BRI SRR X, S S5 2R 5
JLHAESCRIFES G VE# A B TARSEE PRAN A 1T I TR AT S AR I R e B AR S, o S S m gt 1 I35t

FREA LS IR I R RS OTTEBUR 8 i A OB UARAR 0 13 0 ALY GR SP A RT 255 ML 51, i b 1
LN AR 22 2 A R R AR I AR S TURRAR X L O %, HF B4 1 I DL ST N 2 I 5
TR . TEMCSERN b M7 SR BN ORI 5 OB R A S50 A ot K O ZR ST TR N o R
G FRES 5 AT S S ) OB AR S, D98 B TR DN T 1 sl 4050 69 i e A5 1 R S 0, U R 1
15 4 BRSSO [ DBV B e 9 ORI IR SRR R o i 56 il BT 25 I s i 1 0 90
FREIE SR A S A S TT 1, RS ISR LU BE A8 A 2 0 55 TR 2 o 2 ) ) e — 0 5 SR 5 102 Y #f gl i

DURRA D7 TR B AP B OHRIT S RS2 H

SRR IO s MR BRI s DORR M BT s D AR ; ORI s ORI 97

MG TR £ 8 B 5 B R DR
it ZAF AT )1z 328 F, [ sk 4 200
5O R A ) TAE R RE A (FFEN I E
T, 1999; Lai et al. , 2024) , MFEUTAAE IR 20 i
40 70 ARAHEAE I R ke e 1y, ) FH b sk gy B - ¢
A PO (B Y 30 % 27 B I TR 2 30 sk 0
AR TR 5 0] 43, B B - k) b 28 5 B DR A
{5 BB 5250 B A5 B0 < A 20 B S5 45
FE AT AR PO H BE UL AR 93BT ( Serra and Abbott,
1980 ; [ifi XUAR , 1988 ; T 5t SC AT 5K B 4 , 2006 ; 43 2k
45,2010 #1884, 2021) , H 1927 4 HuBR Y BRI I
WEA: LUK, B T Uh 2 PR e 2 - B 1w, IE 0 A
HZFLBR TR AR R A3, 1T 20 22 70 SRR DK,

Bl DURA R Y & J DL R 4 A (R a2, I %
REH A TTRR 2% B S 32 1) b T 2% R GV (T 7
S E 52 3C,1999) XTI A &, Pirson (1970) &
UCOKE DU 98B F T UTR 2 % B, SR )5 Serra Fil
Abbott (1980) £i& i 1l H:- 48, Hh st & #: I -2 5 it
BUEEMR B R, AL, ghn s e GEstkdr H
s AR B AN 0 B DU 2= A i A5 21 )2 i
FH (B RUAR , 1988 5 2% 25 F1 12 5% 3C, 1996 ; 4% 4k 16 25 |
2010; F M = 4, 2013; 1 7K SC 4§, 20225 Lai Jin et
al. , 2023),

DIV R A B BE 1R S il R
(T30 7 70 e R O P TR 2% [ T, 3000 = T B 2
P TR A A R S T T (A RIS, 2010,

T AR SR SR T LT ( 4. 2025ZD1400307) R HAREMEIEA W BII H (47442002133 ) A1 E LA IR S (JUET) 7S T AR 2

HIREG R H (45 :2462023QNXZ010) YR

W B 99:2025-01-23 ; 2k [8] H 48 . 2025-08-04 5 4% 14 & :2025-08-20 ; FeAE 4 . XIS, Doi: 10. 16509/]. georeview. 2025. 08. 001
VEZ TR L 4D , 54,1988 AEA ,Tﬁ}j: ,?ﬁlﬁ’é ,@iﬁi%ufﬁ s TN ZE OS2 A 3 5 2 o 5 0F 98 TAR ; Email ; laijin@ cup. edu. cn, i
WAEH . EH 30, 51966 44 T4 2002 WA 0, 22 A FRUTRE )2 B B2 S5 000 0 b i 2% 5 TG 119 30 S5 BHIF TAF ; Email ; wanggw

@ cup. edu. cn,



2 Mo R

it

2025 4F

W 2252010, Folkestad et al. , 2012; Keeton et
al. , 2015;Brekke et al. , 2017; #1545, 2021) , T
50 AL, Bk Py BN I RO BN TR 2E Y
ANA] B —Fh N M B E B T A SRR R,
I BERHIURR 22 5 8 B i 52 5 1 ) 45 00 o B 2L
(Bt XURR , 1988 5 I+ 77 16 1 - 5% 3C, 19993 T i == 4
2013) o BEAM, T 00 1 96 Rk 0 RR 27 45 Hb i 3 Al
H 40 I I B oRE L, R g Bk ih < —fLZ
UL B SRR (i RUAR, 1988 ; 8 4 45, 2022) . H T, T
FERERMAE T FH T DT RL 22 45k v % 5 PR (4 &
UHI 4% 2004 ; Ozkan et al. , 2011; Nian Tao et al.
2018) ; LA & AU 4R MK (Lai Jin et al. , 2017 ; 4614
85,2021 5 DTRG0 551 43 ( Folkestad et al. |
2012 i45 5% 2020 ; Fan Hua et al. , 2021) ; JLFUF
HIEY 581 5 i B (45 /238 5%, 2005 ; Brekke et al. |
2017 ;B S, 2018) 5 il )2 T4 5 I ( 5K AE TR 4%,
2020) KA Ky K 7 1l #5 ( Lai Jin et al. , 20175 4
HOCEE 2022) 45

DU TORR 202 — Al & H R ()36
P IR 22 i D) % B 3 A8 AT BRI, R
DN | AR A AR A5 00 3 )3 5 il A (e TR 2 A
S AREE H RS AN 58 35 (3 RTE 55,2001 £ 5t
SCHIBKBTHE 2006 B H#R S5, 2021 ) o A T BEEFHAZ Y
T 25058 b T 2, 38 A8 0 DT R 2= i 5 A4 0
71, I BRI TR AT G — SE R X R 5[5
I DR 58 () TR R B e B, 285
ST PR AA 5 RS R R kR D AR O
FH AR T X6 S0 RRURE o 7 i 07 2658 Ay R A
G A4 E FI I GR SP RT 45, 12 f 0 I
VLB AG I H: | S8 e AT 1 00 HE DA 24 A 58 9 25
Tr AR, I b M BRI S GRS T )
AR TR 3 50 o R 182, 8 MR R B D A
S5 T RGP AT T S AR O R BORE A A R A, S R
AR KA T BRS Al R S5 04, g TR
O S L R b K T R R TR, I
J5 45 A I A IR TT S T AT IR DR A 5
B SRR, BFFE A A RE A8 T g 1
FE LI M e b I DORUE B HESEI I 5 U0 R
Z ] A SCRA R I 8 G b 8 00 - 0 BR 2 iF 58
BN FH 2 SR & S T AR,

1 DU AR I S A R T

HUBRYF A T 1927 AERYEE R i
SCIE BT RAE 1939 A A5 21 17 4K F A R H BH

Rk (R4 ,2025a) . Pirson (1970) REEH T
WUSH-BEdek b 5 0 H |, I 8 ORI Bk H T30 R
SEARAE I B 27 5% 40 8 O T U 5 U M ] 2
BHORLG . MRS T FEE TR GER,
T L A0 RBP4 2 B &R R bR i e 3
AR 20 22 70 ~ 80 AEAL I H:AH (well log facies)
BE & B A (electrofacies ) B #2 H, Serra 1 Abbott
(1980) 1EH2 H A0 - AH 45 22 1 I 22 5 TR 2
ST BTG I U RR 2% 30 2% 28 S5 BL 5 i i 28 1
P RS AR T2 N

Fili XU (1988) R GLie ik T I H-UTAR 2= 0F 58 7
W DB RCHSEBRI . SCORTRGE DY (1993) R
PERFAR 0 Feml [ B & T — R 5ER H 317
SIVTRAA TR ALRE Y . BEAh, 3250 43 BT 5 AR
PIE R ATy i A5 Wk 5 | AV H DU 2= 0F 58 TAE
(SCHA,1996) o JEEE(1998) FIHT A SRS | A 24
R 7 {2 BTA DU 7 Tl 3 e S A T R R 1
TR T3 8 A 5 30 (1999) &R 45 i 4
T I DR 2R AR W58 1 B BB AR Ak
SO BAEDI DR R i R H

20 228 70 AEARH A F Hi J2 0 A 000 H- fof 75308 1k
W FERHRU TR J2 B A5 DR 38 Bk mT B (] 5
A, 1984 ; Z 4k 4 FIXITF, 1993 ; 2= 42 H1 T 5t 3,
1997) , 20 2 80 AFARA K Ji 1) mUAZR I - 34— 20
FEIHDORR ARG AT BT B (T 58, 19965
TH I G 0 E B S0, 19995 4% K WA, 2017 ; 1 E 4
2024a) , BRI 22 0 M 2R R 32 25 T K
G LA AT AR I | DT R LA AR A5 R B I B il e
AR TR A {5 B, 5 2 b ] DL ji b 4
A DA St K ) (SCECAE 19965 4% R IAE 2004
Lai Jin et al. , 2018) .

Lai Jin 25 (2017 ) LA DY )1 %3 3 250 52 0] 41 328 4R 3T
SAMUTEUARZR A, gy 7 S AA M URAL i A
TUBUF B A IR0 R, LAFE S0 H DO 2= 5T
Brekke % (2017 ) R A A& 00 3, SE3 T & K
Alberta H1[X McMurray 21 TAR AR B K 22 11 70T 16
BEEGRWIARRI 7y, Feng Qingfu 55 (2021) i
b W AZ IS BT DU 2 EL R RREREA (2 T
SRR I HRU0 5 PEA

HEA 21 28 DIk | BEFE T0 R IS8R i ot
SRAEFAR RIS | F2 5 W I TR B TR 2E F
FEAT ST B (B EWEE, 2017 ; #8345, 2023a; Lai
Jin et al. , 2023) .



8 H TR A5 DU T TSR I R S B AL 7K 3

2 PR T NI R
2.1 MARHEIRERK

H 1669 4142 b 5 2% 5 7 A (Steno) “AH” 31X
— MR LR, B AR TR A U RAS T2 &, A
HE SR DU B AE AT % B TR
FRIE R ZE G (CRAGEEEE ,2020) , [AIE Walther A1)
FEAFR H A IS 1 R AT ELRS 1) I S AR AR A A
A e T () L AR VR B BN B AT ) T (R A
4 2020) .

nAgE CHYEAE S A R A G R
k) DU (2 A5 )2 ) | Ky )
(A a) oy 7K G AR A5 ) | A ) )
A CIERY OB Bk AR ) DL
bR E R TR S R E W TUR AR & (B R TE 55,
2001 ; 23 @45 ,2013) , HLTT A D3 IE 2 AR 30 ik e T AR
AR 5 A0 22 5700 S AN ] U R & oy PR B AR A
(ZEZERIKRIEL, 1998 5 T 5 SCRIEKH 57 ,2006) . AN
[RITR O (R L 3 e R 3l S 5 R OB A
B2ER FECLAEN -t LIS I L HA R )
i) W AR (2= ARSI 5L, 1998 5 #i #1545 ,2018)

HER Y E G B S T E UURHE S
B (Lai Jin et al. , 2020) , M FH-UTRR AW 53 19 OGSt
SR ZE I TR o A TR AR R, e
LA MRV R BB AE B RS E5 N TR RE ik
i H Rl X 7 B R b AR TR (5 S A
PE3C,1999) o B TR BN S Hh S A4S b2 0 £
IO i R BRI AR X 4 T SR AL TR BE 2
Jo AR AR, anORR A o K I A (O A5 S RN
BEC,1999) 38 a5 0 H GERE AT DL A A TR AE AR
B EEAE A ARG DU i DL TRk 4
(FEMIE 54,2001 ), 58 1 BR T A A B Rt A
YA bR JCTE L SRR I Z A , K2 B I
AT HE B AR 5 34 BE A I BERHE B (R i
&5 2001 ; 5K 5, 2006) , HE LR R
RS RS ) ZE 0 3 ih 2 bAoA i g J
( ESLHE,2022)
2.2 EMNHAHEEESR

DA 2 < FAF M Z R AE I HL T I iz 2 5
B M2 DX T R A — 2 0 e o 07 R 4R (Serra
and Abbott, 1980; Bucheb and Evans, 1994) . Xf%
FRDN I iy £ 1t 75, G D0 AR R AE 4 5 34 32 20 A
“LERTIFR, . O ; Q&I A; @i
Pl oG R ; @M ZO B @ 4 ; @R EH &

FLLAHE s DI S AHE (K 1) (FERTESE,2001
MEHRA 45 2008 ; REGEE 2009 ; 14 {45 ,2020) .

(1) M R B AR AE I il 2 0 B 0T 43 Sk
W R AR AP — RO i A R S L D
2R TR G, AR i 4 20 A 20 5 2 R HOK iR
A WA B 8 K/ N A B8 5 B ) A (L 1)
(A= %5 ,2008)

()WL, i TYWIRMLL Ksh 4%
5 I 2 mT R B AR A, G468 B
W s 358 SFEEMESESE(E 1), FIE
LRI 5 | Kl i B, T s iR
YR FERL, S M5, — Bt Ry 35 SOk . B 26
WK Bl g g it i) L ARMIS, PRt ah An 55, —fids
FRIEREF ;I 0 1) _E oK 3h 7 B B 2 7 i EL 4
PR DX ) o A 1o oA i = T, — AR ROk T (81 1)
R0 REXS N D2, an LA NE TR (A | S Tl 42 0]
MREARIEZ e s (K 1) (MifRA:45,2008) ;% &
& GR 4R e R 3 5 ) 0 rh 488k 8 D (4 55
2020) ,

(3) FEM O RAFAE AR 3 fih 0GR Al A Fn 28
AR WA, 5 AR AR e 2K Bl 1 S A 1 28 SR 14 T kA
G, #0350 B 2 12 A el ST AL AR sl FR A (1)
(iR A= 55 ,2008)

(4)ymhZenyooi e, thdobl ARy IR 4
& K e R e, WAk AR R A B pE TR ) & FR
(B 1) (itadrA=5,2008)

(5) 4k, thh &l o3 il 8t oA
WS TT 43 Sk PSSR A MBS, TSP A7 20 ST 43y
AT L R TR R AT =28, OO R A E
FURRAE B — R > (B 1)

(6) IEFELH S L4228 . Pirson(1970) 45 1,
HARHAIE GR AL L mIE S, AT LA e i i
ST T TR AR Ak, 1 FR AR SR - T % T S
iR YU i 1R AR U 18 T DO
FEJG IR 5 AR AR P T SRR (B 1)

(T IEEHEFE, ML BH G FE, 45
NG ISl S RS e Dl s o I YT AN
I EE R (E 1) (iifRA%,2008) ,

T LR R W N 2 T R AR B
SRR R AR AR AL, 38 35 0 BOR AT UORUE B AR
RS, X IO AR AIF i 1o, R B804 38 K 2 GR .SP Al RT
M2, mi =L 2 A9 AC . CNL Fil DEN WXL
TR A M O AN SRR [ B AS A2 30) o 2 1 i
OB ASHFE, AT 256 M 42 0 B2 41 A SRR I 25 B i



B T T Y 2 2025 4F
_ . /h<1 1<x/h<2 1<x/h<2
W el S
3 C 15 <:‘¢m e
B B % % SR A
419l @ =]
W 5 ®
RAER
- W L) Gtk Wk (LMD
T ////// -
3| mER
W8
4 B
Ttk Btk
FAFR
s | HTE = £ 2
TS~ KR d7L R SR
EA R AR
A2 ,
HE
6 | B% I LAk KABIRE
%7 WA R 50 4
Eje A5 1k
Bk
#Y s % 3
%
. i
e o v 5%
- A LT B
7| WmAA Btk - Btk
=5 i Z i
&% R —
L8 Z
: s " o
W %
k! Ll "’ W

P 1R LN B 23R R AE (HEPRAE 55, 2008 ; R B4 ,2009)
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Fig. 3 Lithology and sedimentary structure interpretation of Cretaceous Bashijiqike Formation in Kuqa Depression using
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Fig. 7 Paleocurrent direction determination from image logs of Cretaceous Bashijiqike Formation in the Kuqa depression
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Research of well logging sedimentology: Origin, development

and era successor
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Abstract: Well logging sedimentology research is guided by the method theory of sedimentology and

petrophysics, and solves sedimentology-related problems through different logging sequences. In order to better

interpret the sedimentological information contained in well logging data, add vitality to well logging sedimentology

research and eliminate its typical research misconceptions, this paper combining the literature of recent decades and

the author’s own work practice, elaborates on the origin, development and contemporary significance of well logging

sedimentology. Firstly, the concept of well logging sedimentology, its development and research status are briefly

reviewed. By combing the conventional logging sequences such as GR, SP and RT, which are more sensitive to
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markers of sedimentary facies, conventional well log facies elements, dip vector model and image log facies model
and their corresponding relationship with sedimentary facies are analyzed, and the research contents and method
flow of well logging sedimentology are summarized. On this basis, the application of geophysical well logging data in
lithology discrimination, sedimentary structure discrimination and paleo-flow system recovery is analyzed. The
facies markers reflecting different sedimentary microfacies can be extracted through the combination of conventional
logs and image logs, and the process and matters needing attention for automatic logging discrimination of
sedimentary microfacies are pointed out, and the fine description and evaluation process of vertical sedimentary
microfacies superimposed sequences combined with logging and geology are summarized. Finally, the contemporary
significance and development direction of well logging sedimentology research are pointed out in combination with
historical missions of oil and gas exploration and development. The research results are expected to promote the
further cross application between logging and sedimentary disciplines, and promote the theoretical progress of well
logging sedimentology methods and the practical application of research results.

Keywords: well logging sedimentology; geophysical well logs; sedimentary geology; well log facies;
sedimentary microfacies; sedimentary sequence
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