‘(IM K

£21% %11 & % # ? ;3 Vol.27 No. 1
20254 2 F JOURNAL OF PALAEOGEOGRAPHY ( Chinese Edition) Feb. 2025

XEHS: 1671-1505(2025)01-0256-15 DOI: 10.7605/gdIxb.2025.020

B B TR R G R TR — B T
S5 5 A5

;%\Eﬁl,z E%jl,z Ei%l’z g}:‘——}—l—%l ,2,3 £ 7&\\1,2
XA BeE RSRT H 4

l WARBREIELBAEZLERT, ?Emﬁbk%& (%), T 102249
2 PEBHASE (F) wmuxAFFr, E 102249
3 BBRRERAMRNE, B EHT 530000

B OE OBETHBENRLERTERAREATN ERARR R, ALK W 4 H 0SB4 T8 R0 E#R
fx Tﬁ*i{@FiFi’Jﬁiﬁj}\%%ﬁfﬁﬁﬁﬁ?‘ﬂ’]% I, TR EXARNMEERFNFERE, XFREITE

HHMAR+TOC L E” WA ERAXN L, FE, ARATE—FT W th 7 £ BP # & WA HA 5 7 529
%ﬁm\ﬁﬂoc B0y # R %lJ'i?ﬁuﬂ FRA RGN A S Ao A B EH2 M T RRA R

BB, A ¥ELE TR E#&A%ffx/’kﬂzﬁﬁ/\*r@t%ﬁ, J%%Y@%miﬁﬂ BRI
%ﬁm’z%ﬂﬂz )ﬁ%éﬂ~&ka SHMAT XA, ZRRETEEH, TELHAENHRENIAmEHRE, Eé%
MR EAATTHAREMARTE, A LtOEZD /N JM\MZMN/#MZ& fﬁi/\iﬁ"ﬁ[‘%f}?W}ETﬁ
d?ﬁﬂ@”‘/\ HEGER, TELAREANTEREA NS, EAINRAELRBRANERZHAE N & ﬁ*ﬂ/ﬁ

BRBEN S, BFYQINEYEANRERRG AL E ﬁm}ﬁﬁéiﬁ/ﬁ/\ BT E éﬂa“?ﬂﬁﬂ)ﬁ$f§f?§,
HEALGRBRABERERL, BERGAEMBEEARE, AAXRXHNAANTE XA,

EEIE THEA MHRH KB BPHENL RELA TERLE HEYHE

F—EEEN EEM, F, 19944, PERBAY (LX) ERELHARLE, NERNRFE, FEHR

5 # M f % #F %, E-mail; hyy990924@163.com ,

BIREEEN EHX, B, 1966454, #, LA RF, NERRE. EMAFENAMAFFT T
W#H ¥ 5 A #H T/, E-mail: wanggw@cup.edu.cn,

hESES: P631.8 XHFRERA: A

Shale type division and logging identification in the Member 1 of
Luzhai Formation, Lower Carboniferous, Guizhong Depression

HUANG Yuyue'> WANG Guiwen'> KUANG Lichun'® QIN Yinglun"*® WANG Song'*
DANG Wenle'? ZHUO Seqiang’ BI Shaochen'? LAT Jin'’
1 National Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum ( Beijing) , Beijing 102249, China
2 College of Geosciences, China University of Petroleum ( Beijing) , Beijing 102249, China
3 China Guangxi Investment Group Energy Group Co., LTD, Nanning 530000, China

# R HRPHFAIL S (45 42002133, 42072150) A1 H A7 I — o 7 30 K24 (dbat) Sms A VE VM0 B (4% : ZLZX2020-01-05-03)
4% 8. [ Co-funded by the National Natural Science Foundation of China ( Nos. 41872133, 42072150) and the strategic cooperation agreement
between PetroChina and China University of Petroleum ( Beijing) ( No. ZLZX2020- 01— 05-03) ]

WG H . 2024-05-28 BCE H . 2024-10-10



‘(IM K

B21% 1Y

TR AR AR BE TR A 5 S R 2 A — B Ua BRI o3 5 0 R

257

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-
age log dynamic slice and button electrode apparent conductivity image. By elaborating the stratification de-
gree and gas bearing characteristics of different lithofacies types, the favorable shale types and distribution
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 located 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 organic-rich clayey
mixed shale in small layer (3) has high organic matter abundance, better laminae combination type and de-
velopment 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
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Fig.2 Three-terminal distribution characteristics of shale

mineral components in the Member 1 of Luzhai Formation

in Guizhong Depression
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Fig. 3 Shale types division scheme of the Member 1 of Luzhai Formation in Guizhong Depression
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Table 1 Shale types division scheme of the Member 1 of Luzhai Formation in Guizhong Depression
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Fig. 4 Characteristics of typical shale types of the Member 1 of Luzhai Formation in Well GRD2 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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