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Research on fractures identification method of metamorphic rock based on conventional logging
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Abstract: The structure of the reservoir in the BZ19-6 gas field metamorphic rock sub-salt dome is complex and diverse, with developed and
heterogeneous fractures. Identifying effective fractures in reservoir evaluation is an urgent problem, which is important for the exploration and
development of the gas field. The study mainly focuses on the granite gneiss and Archean intrusions with a small amount of intrusive rock as the
research layer. The degree of fracture development of the research layer is identified by analyzing the R/S (rescaled range) of conventional
logging curves. The development position of fractures is predicted by calculating the second-order difference of Lg(R/S). Furthermore, the R/S
analysis results are compared with the statistical observation of thin-section fractures and the interpretation results of electric imaging to
establish a classification standard for the degree of fracture development in granite gneiss reservoirs using the Hurst index. The study shows that:
1) The improved method of combining R/S analysis and Newton's difference method is feasible for fracture evaluation in metamorphic rock
reservoirs and can identify fractures with a width greater than 0.005 mm. 2) The second-order difference value of Lg(R/S) curve can accurately
identify the development position of natural fractures, and K-Rxo is positively correlated with fracture line density, with high correlation. 3)
Rock anisotropy and fracture filling have an impact on the accuracy of fracture identification using the conventional logging curve R/S analysis
method.

Key words: metamorphic rock buried hill; logging while drilling; rescaled range analysis; fracture identification; conventional logging

S M AR AR M R 25, 7 R, CERUIAE G B Y 20% . I,
EPEl%ﬁ%ﬁi&@@fﬁfﬂﬂﬁ%#/\E%E@Aiﬂﬂ%ﬁ%ﬁ, ERGEURTIESS ﬁm{?ﬁfi{%ﬁii&}_%ﬁ’]%ﬂ“ﬁﬁ”
ORI R L WIAHBRIRER A K BZ19-6 AT R I I A de R Y BEAT AU, SR i
a5 4 Roa AR, Ho, ﬁ{*’emﬁrﬁﬁﬂﬁ%ﬂ’“‘ B TACTY, BB H R R SR IR, A1k

BENTLE - A i BE A PRI K KT B AR 1R DUA 2 b 5 e B R R (2020CX040203)
TEH B e B (1998—), B, Wi-AF5E 2, 3520 PO B0 b A B A B 5 6 J2 DA . T ORI 38 0F 5%, E-mail: 1075129119@qq.com
Y5 B #3: 2023-02-16; 2X /=l A #:2023-04-02. 5K B 5 4 4


https://doi.org/10.16562/j.cnki.0256-1492.2023021601
mailto:1075129119@qq.com

190 YRR M J5 5 56 D0 20 b TR

2023 4F 8 A

EE NN ARRA, K ADRRAES, ZESCH,
FHE L1 301 15 3 3 25 22 0 Uk o s 3 B R T, K
SRR AL b T L I L -2 B R R
R 2, H b 4% 2 T R i 4 25 8] MS U
BN P, A7 85 BEEE PN J7 ¥R X X HOR AR B
LISTHIORHI RS EFE TS o8

LRI, Ak J= 4% 09 7 1A 1 130k R ] 3%
o HAREIE NGRS | B AR I T iR ) e g
FAE, AT LR S i R 2B, (B R RIE 8 | A0 A%
B ARAEAN D) o ) T i Ak B 23 B R L
BORE, M2 GORNRI Bl A5 A BRI 288, W IR
O R C IR ENE AV RS L S T (S M A
A ZRBIRE A . TARR, BER TR L R 1R
A AN B SRR A R AN ST, F 2 2 B W
FUIN 5 B D7 L AR A 4, Tl IR ) 488 e | Y
ALEFAREE . 100, Xiao 55" i HI H AR 22 (R/S) 7
Bride dp A [ A e AT T 282 YU, R IE M RIS 71
B o7 1L U AR )Z B 28 BA AT AT 5 R SCIR 250 R
F R/S 73 Fr 75 1 %0 8 MLIN I BEORE R AT R4 SRR, K
ALV UN S M RE LR JE 5 RIF A &
Li 55 03l 53 R/S 73 A1 751k %k A 5 M i X T FE S
A B B 2 DU 2 09 L8 EAT U, R WA R/S S M
J7 35T LA R IX 73 5% 5 W 5 {5 55 Zhang 45
WS T R/S G A 7 R U Ak, W i R R
B 55 BE I 22 1] (4 LU 9 A ff i S A 4 R, o i
R IR SRR ) e 7 i L R 25 ) A LAY s Xidao 2502 A1
F R/S 53T 7 i 0 BU D S il T2 B AR 3 e R A7 0
fitt, A R/S o3 AT 77 ik v i DA A 2 A AR 32 S5

Aghli 5 FE T R/S 4341 7 2R 0 ik R 3k i J2 24
4, KW R/S /3 HT 7 L RE 2 R I M 48 B8 Ge 5
PN T AR ZEN LSS HERAREZ
X R, R L BRES ZHDIVFHER R
. WFFE R BR, EAR 22 (R/S) 43 M7 5 43 T 4t
BE T Z N T R AR M4 AR, (B LR )
8 O 24 48 1 KRB ELA Jag B 5 X I8 75 il 5
B MO, T B o A b T | b Bk B4 R
HEATHIE

W W7 vk T X e i 24 U0, AT T I B
KAEPEEL . B, BZ19-6 /< M il J2 24 ) 4% 52 2%,
FELH MSLE, 25 LT3 T 0.01~0.2 mm,
HRZ LG A, TSI, FOR, XA
PR Sy 52 = A6 B R R it 2 R/S 43 B O 12 3R
MAER IR EE WL . S5 T 00, ARSCET RIS /T ik
JEEE AWM I AN MR SR, BaE: OMFR
R/S 53 Bt 7 i U B4 4% 1 g5 /N RUBE 5 @ 3t 57 R FH
IRFRHEBOR B AE B R it 2 24 4 R B R B 4y 2
Bt @53 BT 8 1 45 1] S % R/S 43 r O i 1R 284
BN BE 5

1 HRE =

BZ19-6 /< W5 F ¥y v 1M1 B V4 g 458, 7 g 7 1l
W e AR, VRO SR AR R, B P R A A 1
¥R (E Do & 2 s (B 14 DD#IE ), Ky
UL H 2 AR m A R B R B R R
M3 N RE M. 20 2 8 R 3 1E A S 1

0 100 km
[E—

Py

0 10 k

T G %Em\ 4
— RIS N/

= & [E]

WX HlEAcE v MR

O = o = =

aE o ARH RS LWz

K1 wrsXaE K

Fig.l1 Location of study area



543 4% 5 41

JBEVAE T, 45 - T RN I B AR B RBEUN T IR T A

191

4000

e

S

0 2 km

Ed N
DD'

F3
F4
)
: m/
F7 F9/ FIOZ
‘ Fl1
L.
sso0l , 44413 m ~ j .
£ 4572.5m
® Ar-III
.4Eﬂ~\
5000 Ar-III )
I-
Ar-IIT Ar-III
1 ! /
5500
Bl o EE T F o, W2 ER s WA REEG
Bl 20 Ry v LS i ) i T

Fig.2 Archean buried hill gas reservoir structure profile
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