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Recovery of denuded strata thickness based
on Milankovitch Astronomical Cycles:
A case study of Qingshankou Formation in X Oilfield, Songliao Basin
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Abstract ;: The Milankovitch Astronomical Cycles were applied to study the erosion thickness of Qingshankou For-
mation (K,gn) in the X Oilfield, Songliao Basin. Spectral analysis and wavelet transform revealed that the
Milankovitch Cycles occurred in the K,gn. We detected the eccentricity period of 100 ka, obliquity period of 40
ka and precession period of 20 ka in the K,gn. The bandpass filtering of 42 exploratory wells in the X Oilfield
showed that, the K,gn has 35 to 43 eccentricity periods of 100 ka, which proved erosion phenomenon. The erosion
thickness of K,qn is 0-98 m, and gradually decreases from northeast to southwest, where non-denuded areas
distribute widely. Tectonic uplift and erosion took place regionally in the X Oilfield during or at the end of the
sedimentation of K,gn.
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Fig.1 Top buried depth and tectonic zone of Qingshankou Formation in X Oilfield, Songliao Basin
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Fig.2  Cretaceous strata histogram of Songliao Basin

LT T N8 (RIS 6 TE, 19TA T AR )
RN 13 F T 28 T AR AR, 0% o 0 30 8 AR 7 T
DURVZ PP 52 B BCBE IR AE (18] 2) o 7 — B Uil
A, 4= DXAR T2 TR — TR W DR, 75 = Bl
R H], 0955 DX R Ak T2 TR — TR, 1T L 70 %
WAL I DO L T DORR I, iy
TR RETHE L, 28 b 01 2% R 3 DSl Ah 1 ) otk
&, 5 DR RV AT AN RS Tk, SR Y B A
JEARRES e, 75 10 10 2 AR S R T2 A Ml X
SEORFUR O I 2 B R A R R U4 T HE 32 R
PR T AL T 110 e A 1 P I B, 7 L
1 2H AT AR ol ¥ ke 22 D O AR SC S b
i TXS1 Rt ) 59 3 52 56 1 27, 6 -5 W J= P
MR ) T S AN S (I 1) o AR S s 4 i =
AR ST 1R 6, 6 7 BF 52 IX A 3 3 SRR AR, H
M A TR A4 35 Dy S 38 A ol R et e 42 3t
2%,

2 JiEm = oA

21 HESFE

VEH X 9 A 2595 1 T 4 ELR BRI Z Y 42 1
HBEH(FERD), M GR gk, 40t GR #h4k,
W SP il Ze A8, %6 1K [ e ol ¥ 3e, A1 H
Redfit3. 88K F' "' XF GR 5 SP #h L4743 7347,
]I ] TORRENCE 2510 $2 A3 G /N i 17 54 9k
FE/NBE A e, 23 AR IR R RT3 X oK R [l

JEIEA T v S0 T 0, AR BB 2 il SR K G
JEAAE, B TR e I 32 B A i 12 ol DU
SEPR R AR | T ] PR S B s AR Ak, R, A
SY BT L R BT 1] JEE B RSP IR /NI AR 4
YHE SRV B A A5 5 ARG DU A R A 6 2, RE RS ARSI 1 fi
D RIS 22 DU R A RE = ARk,
22 RBERSHH

LASKAR %5 318 T 3 AR A A4 K S
Wl TEHb S O 5 AR R TE 100 ka /2
A, TARPRFE S 2 22 s K (0 =3 L %
S 20 1, PEiE, AR 2 TR i ] JELEE L
{H5 R 3 DS EAEH T 3 FiERl, WA
R Xy F LT A ORR S 3 2 380 K SRR 2

PLTX37 JHH1 TXS0 H: R, TX37 FH-Hiu = i
TS SR b 1) 2 S PR AR AT, PR BB 0, AR
DU, 78 TX37 - 1 B AR 2 pr (181 3)
gERg R F) 11.5,4.5,2.3 m 3 K SCHE MR B Y
FEfE R 5 0 1.957 « 1, WWEHEE 5+ 2 ¢ 1, 430 X
L% 100 ka F3H3 40 ka F1% 22 20 ka KICJE
LA W i 2 10 R T I R 2 MR 0 R > R >
A 2% B 1L VAL DURRT 3 32 B 03 1 52 1
IR, HKORRPR 52 i/ N =% 2 5 /N AR e 5
UETHGE ST Z5 5L . [RIRE 76 TXS0 & 1 1 4l
PIE TSR R T 11.4,4.5,2.2 m 3 K
SCHE RS (B 3) , (B M 5.18 : 2.05 : 1,351k
T5 02 1, /NS4 7R 11100 kafi O 5 5 1



5 2 1]

RS A, TR 2R Ar KOO [ PR A2 3 230 ok R e —— LARALL 2 X 3ok 7 L T A

- 263 -

F1 MIEH X HAFTLUOAXRI AR HMFMEETE

Table 1 Astronomical periods and erosion thickness calculation of Qingshankou Formation in X Oilfield, Songliao Basin

e Koy IR/ Kygn IR/ 100 ka M SEhEm ik Jpim Koy IR/ K,gn IRIR/ 100 ka W FEHER ik
m m AR TEE/m o R /m|| m m A R /m o R /m
TX1 397.5 830.2 36 12.02 84 TX25 465.0 869.0 35 11.54 92
TX3 444.5 903.5 37 12.41 74 TX26 413.5 886.2 38 12.44 62
TX4 412.0 852.6 36 12.24 86 TX27 459.0 934.5 39 12.19 49
TX5 488.0 932.5 36 12.35 86 TX28 459.0 960.5 41 12.23 24
TX6 846.5 1315.0 42 11.15 11 TX30 508.5 988.0 42 11.42 11
TX7 672.5 1 095.0 36 11.74 82 TX31 547.5 1 084.5 43 12.49 0
TX8 506.0 953.4 37 12.09 73 TX32 364.0 822.1 38 12.06 60
TX9 961.5 1418.2 40 11.42 34 TX33 414.0 960.6 43 12.71 0
TX10 565.0 991.5 35 12.19 98 TX35 618.0 1117.6 43 11.62 0
TX11 620.0 1 035.0 37 11.22 67 TX37 732.5 1184.0 39 11.58 46
TX12 534.5 1027.2 40 12.32 37 TX39 520.5 924.0 36 11.21 78
TX13 547.5 1 008.5 40 11.53 35 TX41 733.0 1196.8 38 12.21 61
TX14 637.5 1133.6 40 12.40 37 TX42 446.5 902.0 40 11.39 34
TX15 440.0 879.0 37 11.86 71 TX43 505.0 950.5 36 12.38 87
TX17 1038.5 1538.2 40 12.49 37 TX44 429.0 826.0 36 11.03 77
TX18 540.0 946.0 36 11.28 79 TX45 576.0 996.0 36 11.67 82
TX20 508.0 903.0 35 11.29 90 TX46 817.0 1257.0 37 11.89 71
TX21 492.0 956.0 39 11.90 48 TX47 546.0 958.5 36 11.46 80
TX22 478.5 915.0 38.5 11.34 51 TX48 742.5 12125 42 11.19 11
TX23 520.0 996.0 43 11.07 0 TX49 588.0 1 056.1 39 12.00 48
TX24 498.0 976.0 42 11.38 11 TX50 574.0 1 079.6 43 11.76 0
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Fig.3 Astronomical analysis of Qingshankou Formation in wells TX37 and TX50, X Oilfield, Songliao Basin
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Fig.4 Bandpass filtering of Qingshankou Formation in X Oilfield, Songliao Basin
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Fig.5 Core column chart (left) and mudstone acoustic time difference used to

calculate erosion thickness (right) of Qingshankou Formation in well TX44, X Oilfield, Songliao Basin
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Fig.6  Planar distribution of erosion thickness of Qingshankou Formation in X Oilfield, Songliao Basin
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