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Time scale and denudation thickness calculation of Carboniferous Kalashayi
Formation in the Bamai area, Tarim Basin

ZHANG Tan,YAO Wei,ZHAO Yonggiang,ZHOU Yushuang, HUANG Jiwen, FAN Xinyu, LUO Yu

(Wuxi Brach, Petroleum Exploration and Production Research Institute, SINOPEC , Wuxi, Jiangsu 214126, China)

Abstract: Restoration of paleogeomorphology plays a very important role in guiding the search for high-quality reservoirs
and dominant source rocks of oil and gas, during which the calculation of denudation thickness is the vital step. In this
study, the abundant GR curves together with the main frequency and astronomical time scale of the Carboniferous
Kalashayi Formation in the Bamai area, Tarim Basin, were used to establish the “floating” astronomical chronological
scale with relative time concept and high-precision stratigraphic sequence frame using spectral analysis, wavelet
transform and EMD. The results show that a complete Milankovich cycle presents in the formation as a result of
astronomical orbit control during the deposition of the formation; and the astronomical chronological scale and the
stratigraphic sequence frame is based on the understanding that the imf; component calculated by EMD method is
basically consistent with the number of stratigraphic cycles under the control of e,. Based on the results of EMD method,
the relationship between the number of missing cycles and the average cycle thickness revealed by drilling in different
regions was used to accurately calculate the denudation thickness of the Carboniferous Kalashayi Formation. The erosion
thickness of the Kalashayi Formation of the Carboniferous in the study area varies between 0 and 390 m with the overall
denudation characterized by “intensive in the west and mild in the east”. The slope area near the BT5 well in the middle
of the study area is suggested to be a potential exploration target for oil and gas. The ideas and methods proposed provide

a reference for the construction of high-frequency stratigraphic sequence framework, the establishment of “floating”
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astronomical chronological scales, and the precise calculation of formation erosion thickness in not only the study area,

but also areas with similar geological settings.

Key words: continuous wavelet transform, spectral analysis, Milankovitch cycle, "floating" astronomical time scale,

sequence stratigraphic, Kalashayi Formation, Baimai area, Tarim Basin

SRR R, W, UK, A5 3 R A B 2l DX ¢ R R PR L AR AR N Rt 2 5% el S BE RS A5 [0 ). A7 i 5 KRR R 57, 2023, 44(4)

1054-1066. DOI: 10. 11743/0gg20230420.

ZHANG Tan, YAO Wei, ZHAO Yongqiang, et al. Time scale and denudation thickness calculation of Carboniferous Kalashayi Formation in the
Bamai area, Tarim Basin[J]. Oil & Gas Geology,2023 ,44(4) :1054-1066. DOI: 10. 11743/0gg20230420.

B HUR G A ¢ RO IR ENZ R Z —,
ZARR NIRRT, o R B B AR AR A 35
RE o T M DX A A 4 AR RL VbR 4L Uk BE LA
K, MW A B ITARR, Bl PR A2 TR
A AT A 3¢ Z - RAALUMREE 2 7 DUAR it 2 AR AE A
Woa AR I T B AL (E 2 A SR ST Y
R EAE R TS DX A A1 58 R R A AL 20kl
SYFIRTLE o TRl TORR AR 28 25 [A) e o AN e A i
A 2 T OB M & R AL, 7
ELARYE T UURRAR AT Y DX I8 22 S P RS- 1T R A 4
Ak TS ok B ARG 6 355 U R AR 52y i A ) — 00
HLEE A SEAN T A, I 20 o 5 Rt X A2 R
M T 2 T A S AR R R R TR BT
I E IR IR,

UTBEAEfR K 22 BHE R (Milankoviteh ) 4 HY 3 3R
IESHU A RS 28 KR VAR AL, 25
BRI H AR R IR A, BRI T UM R R R G
AR o ph sk U K S A JE [P S SR R
SRR 22 B 7 JE (] AT R OR DB ] o e [ 3t )22 27 A
JE I I WF ST R SCHILE 52 0 B4 L2, DA T A 250 3 H 1 oK
2 Rh 2 0, 2 N7 HAT R X IR R AR I Bl RS
SRR ROME S BE 32 2 AR 2 . Bl AT oK 22
B2 7 I [0 BRSSO i B TR AT S, oK 22 ) 4
AT 1] RE NS L fife o B 22 i o T ) A, AT A
Iei) o Jo g sl s S0 VAT Bl A = A8 DCRRURS T RE RIS B4
AN HRSRT W B TR R E ARG AR R
J Ml JZAR SO R BRI b U AR DT TR
[Fi) 2% 75 95 L B I P 0 2 3t 2 P S A I . 388
FIAFEUOBE X AR BR IR L2 A8 URAAE B 1R 1€ (0l 234
L ORIRE T E AL DXCARAR T B R ST 1 4R
o JBEJEE 5 0 2 20T RE K 22 ) A g SR SE [l PR A A%
Moo T RS AL F X P L 4R R R e T
AR T L DR AL i A TR K =)
A7y BB AR A JRE S i 20 ok B2 L AR A TSR e 1L
TR RN % AR T HAR D9 207 ]

PRAEESR 18 HIVE ), b R BT A RE B

ARYR I G T Xof 3 EEL A a1t 10 242 DX LA i A 1 i
UOBR 1A 5 R RPLDARAL 5 X 42, 18 B i
O3 BT TR AN BB 43 i vk (EMD) X A i 22 R P bR
AT A =R AE A e ] 73 AT, IF R % 22/ AR 4 i
X AR U A5 5 AT T A BRI AT, e 2RI [ A
B (imf) 73 1 5 K A0 8 (e, ) Z TR B X0 1 5C &R , LA
T ARPVARK L EA R B TR A S 1 7 B R SCAFEA AR
R LL405. 00 kyr KAl 0% (e,) I RISrFRAE , BN T 19
K BE 1 )22 M2 A8 R O i — 2D 00 TS [ b DX
i 2R T [ 50 a1 25 5 [ B B 2 () 1 G 2 RS ff o H
T 2 b DX e B R Y2 TR b 23 ol BT, R
S ARSI R BE T R SR SR A VR Bl R SCAR
AR RO ST b B2 2 T b 23 A% R A 5 i S )2 34
TR RE RORE R AR, o R — 2D BT A R AR A T
Bk

i

1 HRE

‘\‘H

~

EEL 52 b DX b Ak 35 LA 23 b 3 vy B B0 34 5 114 7 2%
VY P 340 B Y AR LR, A4 T A e R A2 55 B AR
A —G g ot (K 1a) . EAERER 228 @ 1R
V. -3 FLIE AR i 24 55 BT 1A - AR v W SR B B R VR
FEHN BRI RIS pp TR R AR . A2 SRR F
HE WA 11 i B b DX, - B M 1 1 3 B R
S H A 1) e () BRSO AR

LA IX FR R TR ARG AR R T =85,
PR Z AN R SR A, R Z N ER . A
I F SR A AR BT A0 SF I BR A — LR B S TR
J&  AEE R B A 5 2 B R R B —ERE
RIS - B A VIR G, E R AR LA R
VYRR ZH AN T 2H (& 1b) |, B4 358. 90 ~298. 90 Ma.
ROV B R R A3y e Be bR A BRI
WA B, DR B AT R, e n Bk d —MAil-
TR, S A BOR B RRR G HOR TR o 2



1056 VR IS N/ W 1} %44 %5
e
- ST om [ @] AtEmE | s
0 40 km BT R (& T ——
IINTE o > "
# ¥{éﬂ . —— i B AH
; b = [~
*E.[ill‘ﬁ‘ms% %?;Z T‘ET{ S Hi A
~ 1~ T
45 S
I =
gl =
$i —] -
===
" w == f)‘”
e ’Eﬁ
~ % e
= < o i
il e
‘ E IR
0 i
i b} “ \ B S——
i 5 77 i1 = pE
a f[]DE;[ \ b ﬁ 7 i {\i HEEAH

mp it

- fot e
s e

== ]
SR o el e N

02 3t XA 0 () S AT IR R R UM R AL M SR 25 HEIR AT ()

1

[ D] == L E==] ...
WemRE [— =1 Kites [ =———| 4
[T =] = ——]

Fig. 1 Tectonic location (a) and stratigraphic column (b) of the Carboniferous Kalashayi Formation in the Bamai area
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Fig. 2 Near east-west cross-well correlation of the Carboniferous Kalashayi Formation, Bamai area (see Fig. 1 for the location)
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Fig. 3 Periodic variation of obliquity and precession of the

Milankovitch cycle with time (modified after [28])
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Fig. 4 Multi-taper spectral analysis of GR curves of the Carboniferous Kalashayi Formation, Bamai area
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Table 2 Ratio of dominant frequency corresponding to Milankovitch cycle of the Carboniferous Kalashayi Formation, Bamai area
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Table 3 Milankovitch cycle number and the imf component number, Carboniferous Kalashayi Formation, Bamai area
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