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Abstract The shale gas of Luzhai Formation in Liucheng North block of Guizhong Depression has
made a breakthrough and is expected to become a replacement field for marine shale gas outside Sichuan
Basin. However, it is difficult to identify shale type and evaluate reservoir due to the formation heterogene-
ity and frequent transverse and horizontal phase transformation. In this paper, a shale type division scheme
based on “mineral composition+TOC content” is established. Logging identification and prediction of shale
composition and TOC content are realized by using elite-mineral conversion optimization equation and BP
neural network model, respectively. The shale layers are identified and characterized by two methods: im-
aging logging dynamic slice and button electrode apparent conductivity image. By elaborating the stratifica-
tion degree and gas bearing characteristics of different lithofacies types, the favorable shale types and dis-
tribution characteristics in the study area are described. The results show that five typical shale types are
developed in the Member 1 of Luzhai Formation. Controlled by sedimentary palaeoenvironment, the shale
distribution in the study area shows strong vertical heterogeneity. The member 1 of Luzhai Formation is lo-
cated in the lower slope sedimentary environment as a whole, and the sedimentary water in the vertical
layer (D~ @) gradually becomes shallower, the content of gray matter decreases while the supply of
terrigenous debris increases, and the total organic carbon content also gradually decreases. The shale type
gradually changes from organic-rich siliceous mixed shale and organic-rich clayey mixed shale to organic-
containing siliceous mixed shale. The shale assemblage types of organic-rich siliceous mixed shale and or-
ganic-rich clayey mixed shale in small layer (3) has high organic matter abundance, better laminae combi-
nation type and development degree, and higher overall gas content and brittleness, which are favorable
shale types in the study area.

Key words shale type, logging identification, laminae, BP neural network, Luzhai Formation,
Lower Carboniferous, Guizhong Depression
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Fig. 1 Structure location of Guizhong Depression and study area



‘(,Z M K

4 + . 2 % K 2025 %
FESREE R . AL A R A A s B o
35 SFAE, B2 R TS A R T S AR ) 0 Al00 o HeI
TARLE, 2022) 10—\ o HeIf
b (e} 20 \\ // / 80

2 TEEERS RIS

REXBRYUSFR
RGO R o B EELG A% B
B owwdlsy . DR B RUA BLT $V%ﬁu%
bR, MG R hRiE. (BEARSE, 2022; K&
FLAF, 20225 BU/NPRAE, 2024)  JH fl AH I 45 0T
FEHASUR R T ME NSRRI ER A,
— BRI 21 43 R T AR s 0 A T 2 R R 4y
(Je /N 45, 20235 ok 25 BL4E, 2023) i AH 504
AR FEE ST WA 5. BEgEs
OO AR O () 58 06 55, 2023) , [RCAS BIF 5 AE 4%
Gim A E A AL SRR b, R R AT 403 I AT
WA E, 3T TP +TOC R M
TUR AR 4y 7 S8 (BRI AE, 20235 ff e L4,
2023) .

I AFFE X 2 1A D WLEE Je XRD 4 %5 4 #r
Wi, BEFEA— B R B AT KB AARERITA
IR, B4l 5 S N IR F DU (O i
A, Bzaf) . WiEEE (A%, Ka) Mty
Y =4y R FRAFAE (B 2) o $ RIS A 24 )y
W%, U0 Y. RESRE YRR BR R 1E O =
TG, W R BOR T 50% s xR,
WO B R KT S0%MFR N “IRET R, L

N
[

404—K—)
50 Lo®¥
60 4-©

AN

0
BRI
F%J’kﬁo 10 20 30 40 50 60 70 80 90 100 %t
Th% R

B2 kG RESE A — BeVUR 0 W) 4 03 = S os o A AR AT
Fig.2 Three — terminal distribution characteristics of shale
mineral components in the Member 1 of Luzhai Formation in

Guizhong Depression

B REHE A AV = A B S TR R AR G DA X ]
FRRFAIE , AR I8 9 2H 73 i AR R B SRR B i — 2 R )
REE PR A DUA L BEBUR G TUA FUK TR A T
o AR TEE A A TUE R AL S T AOTAY, EE X
FEIXJE— B Ua A LB F EARE, I TOC {8 2%
M 1% R, WE “SAI . AT M
CTAM” NITUARRETR . RIS WA
A3 R0 43 B TUE 8RR AT R A, I S T 58 X
TUERBR (K 3) .

2.2 TUARBIEE

M B3R U TR 3 J7 %8, BT IE X E S 21
— B U LRI 6 Ff pUs JE T RSN 18 B iU

B W%

RT3 5k /%

BB k%

[ e -m AT
[0 |memes %um AT

3 ) b SR 2 — B A R AR 4 O R

Fig. 3 Shale types division scheme of the Member 1 of Luzhai Formation in Guizhong Depression
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Fig. 5 Well logging identification results of shale mineral components of the Member 1 of Luzhai Formation in Well GRY1
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