ISSN 1009-2722
CN37-1475/P

TR L SR

Marine Geology Frontiers

%38 B 4 W
Vol 38 No 4

AR, SR, T, S5 Bl TR e VLA ] b2 2 43 BT B R SCAEARR RSy, [T B T, 2022, 38(4): 42-52.
ZHU Chunxia, ZHANG Shangfeng, WANG Yaning, et al. Cyclical stratigraphic analysis and establishment of astronomical chronograph of
Hanjiang Formation in Lufeng Sag[J]. Marine Geology Frontiers, 2022, 38(4): 42-52.

Bitr == U] P 6 i T 2R e [ b R 2 53 1 A
R FERIRRIEIL

kAEY kg 2T pEE
(1 KITRZEMBRBL 2B, I 4301005 2 KT RZIM A GRS R B AR 25 50 A 52022, WidLir M 434023)

B Bz o2 AHARERGEARL, LRAREB TR0 EwA A SR, He
FIRS FHAMRII O ZHAHER 5 5T R T AR, AL R ERS . AT RGHRT
2 Ak F UG R E X 5 5 AT AR, SRR 0 B R U A B L0
B AR A Iy B - 5V AE A & AAR B IR AR, AR IR AT B IK F Oy R AT AR R B S AT
B R EIBIRE AT F NI ATINA, E BB PRA T R ZH %R 5, B £ %% 405ka
K tms E R Hm . AR 405 ka KRS F B BT R SORW, 44+ A EFR
AER, EIRGFUR LU RILFRFREGBAREEZTAWE, FHH 2 ABEFR L
F R | KRB AL & B @) A5 FAE 09 Hr LB )5 A R R ke B BT S i I g T
eI AR R R AR AR RO TG ST B ELAA RN,

KRR RIT O B, R WG, BT, K 2R R e IR ST R LERARR, AR &
& 53 25:P736.2;P539.2 CRAFRIRES: A DOI: 10.16028/j.1009-2722.2021.307

0 5l5

BRVT 1143 40 o 395 2 A U8 0 T 0, 23
B (7 A PR S . AT KRR VT T 45
(19 2R 43 5 3T L B 2 A T, Iz A ARk
VI 1 43 S 0 0 9 e A L sk 2 9 g ) 4
YR, BN T ARKH I SRR AR ; 2530
i 20 S R R TR 43 L TR R AR 2 2 L
S ODP184 Mtk &k}, gy 1 BR VL 1 22 VG &R
At LR 10 5 I R (A A A PR R A 4 L R
T E MR R FPAR AR Ay A4, (A TR AL
o A R R M AT VR A B B R IR, L&
K T E B 50T, 528 8 BB S0 {8 T A4k S

WisEEA: 2021-12-01

BUIRE: EE [ ARAIES (41472098); “f =17 FREKRHE L0
(20172X05032-002-002)

e REHE(1997-), Lo, FEELHI+, EEAFIRE 52725
D7 5T TAE. E-mail: 2859585394@qq.com

*BIERE: SkiHE(1964—), T3, W1, Bz, WA SO, EEMNHDTR
25 B Z A )5 T RIFSE T AE. E-mail: 1291789217@qq.com

(1) T 125 FEE WAV, 107 LR oy A 00 ST IR AR AE 42 g
ARG, IR ] 53 A5 A, BRI T 9T X b 22 11
W53 5%

K 2B 4k E (Milankovitch) $2 H HbER1E S50
T 0o, REEHIS 2 R RIS L, 25 B
ST H IR A (L, ST SRR RS
SEAE Ak, PR O FT LB, Yot A BB 0 b 2 T LA
E T HERINIE SR I R L R
2 RSO FE R TR A 2k M O 24 R
TR (RRRK ECHERD) . e [l b 22 i Sl a9t
ORI 2 R SCHILTE S0 10 S22, SR e K FS R A
AT ST 725 43 R K SCH FARACAR IR, JF 4742
(RS IR 4> S0t L AR, T I R A e
FATA TGRS AR AL FAR X T
TG (785 T L A R R 12 R i ]
AETST.

Wil 5 B VT 1 2 B el A R 1) i, X s 2 K
G35 8 HORE JE TR MR RS L A SR IR SR A
TR 1 (GRE i AU AR A AR, 2 Tk
2 L A E VB, AT R SR 43T, S


https://doi.org/10.16028/j.1009-2722.2021.307
https://doi.org/10.16028/j.1009-2722.2021.307
mailto:2859585394@qq.com
mailto:1291789217@qq.com

55 38 % 4 4 1)

RARRL, A i (A VT 2E 5 [ 3 22 27 S R SCARA R R 22 s

43

b2 K 25 B 2 AT B M5 5 SRS R /N D AR
O B ) SR AT 437, 96 UE L2 S A AT SR S
3 3 308 Y RN O SRR, ST R R B I <A Xt RS
FERBRR . FEBLEERE L, XA 5T X 347 20 4
K153 5 060 b, A S TR R, FR AR TR R S
HAMEZ R ER .

1 X3l g

BRUL 1 2 b A, 3 11 P 08 1) AR AL, b 5 3
NE—SW i, K#J 800 km, $& 100~300 km. b
] R AU K A3 S A R B A . LRI BT L b e
A PR R R R, Hord, ARG
A PG ) AR R0 4 R Bk = M I AR — G . i R
B8 S5 T b AR 4 e s Bk — 3 B i AR AL B, AR I T

N, BRSO A VPR, P SN VIR, 6 L
TRITI A, TEFRZY K 7 760 km’ (] 1a).

BRVL I 428 7 T LA 07— HHE DT () s
b3t — e (B (L5 ) WO L e LA
JE W Ee TR = b B L R i ARk
RETIERMINA . SCEA . B4R, FrE
ZERUTAL whIT AL, WAL . 7 LR D R B
M eheh g T AL U R TG LR B BL,
VURRES LURHASE, |12 352 T LUEAR = f -1 1
BB 8 SR TR LR, B bl — S0 (6 I8
HERE . SRS EE, WZEE R 500~1 100 m,
RIRIT O A EE AR . R A A R
A5 Lok 5 T R A A el Uk BRI O 4
il v T S T2 THURS SR AR I 43 3 10 Ma il
15.97 Ma(K 1b).

(a) 11° 112° 113° 114° 115° 116> 117° 118° 119°E (®)
0 WIZ ARG vk | Mok =
23 R b3 b3 .
- JELJE/ - o | U (AR Ma
N . mlzl 4 9 MORER | B P
22° e
m| 200
| @ B nww-T20
2 A i - L
E ss0 | g PF Lo
20° #t i 200 =
7 800 RibiEs)]
190 | e ‘ - a 32| 10
A vy | T oo )’/5_; bl [T35| 1382
E] T 10
Ok o o H DL F-T40 | 15.97
0 40km MR 3 KL /m PRITLH 7;0 i& ~_|T1s0| 19.10
i L1 v B Y 2 EKEK)J—T60——23.03 ]
E1 HIOSMMERTSEGHERE
Fig.1 Tectonic units in Pearl River Mouth Basin and synthesize column
I GR BHJi 7 51 S WA S TS 1 G 3R e A ok e v i
2 s S A

2.1 BUETHIE

TESEATIE 0] M 225 43T 2 i, S8 oty A A
Mef bR R AR W EE I, I SRR bR %
T LUK M2 oh X A M3 7 e SRR 9 15 810 7 F ok
LR, T T 22 437 1 oy A PR b 2
T AL BEILRRE . AEREIE IR . R
B R E AR DR A1 | B P
LIS A BE R R e ok Y SRR, AR
AR GR B IE bl SR e p st
AT 22 40T, JFERS T B BT

SYERI AR, 30 R B B ) A R A
(K) AL (Th), A7 HLBI B2 5 W RSl (U, ol T2
BRI BIL BT A BT B U R A
J&, GR Bl e o A7 1 -5 U SR B AR e i 45

1. [19]
o

AL B I FERIL T 2 b i 3 T B 9 AR R 8, B
FRAKIRZI A 200 m(&] 1a). Bl M1 B VL LAV AH
AR YN - RERNAR A 3, DU R E, K LR
A TE ] R AT SRAR SE AL, A R T I JR i€ I 1 )23 2% 43
Mro ARSCEEHL AL B JFEEVTA1HY GR Bl #5101 A
WA AR AR EA T 170 1 23 2 b, HRA: (]
Bk 0.125 m. A HSERTLHNTHEE 783.4~1515.5m,
2R R 732.1 m, HUZA T IR GRS . KGR



44 Marine Geology Frontiers ML T

202244 A

WO e A ALK (b A B2, GR BUETEF Y 35~
75 APl B HFERVLA A TR 1 062~1 590.75 m,
2R R 528.75 m, S KB A e )20 A,
GR HUHE L 40~100 API, #0:A7E GR 4k I
WA, Ve B s E, s e e s T
THZ A, GR BT A e B R A X R G
/%,;[2010

2.2 BUERALIE

AT Acyele HAFRLIT6L " SEATHRBUL

FRASTE S A S5 A T3
(1) HKIEmRL 22

FENRE Sy BT, 52X b S MR bRtk AT
—ZFN T, (3. D outlier removal 2
J7 AL 2 BR A Hh 9 55 i @2k A interpolation 7
J % I A5 () BB 5040 E 47 2 P A 1B @1 T de-
trending T2 /74, HRL AR A 50 /I (RIS n
OB AT 2 eat 3,

(2) 7@ 5Hr

T4, 18 spectral analysis F£ /¥ fU, Multi-taper
Method(MTM) J7 Y& AR U 73 A7 P, HE v i A p
HOR, YA RS DDA, AR 95% B
JE A IR0 HETT X L, XFAL T 90%~95% AR B ik
VLB P ok, 18 evolutionary spectral
analysis 2 701 25 il % B2 SCRM s [a] 50 _E 34 3h % 1
AT L, AR S B I D0 e B M B 1RV, — R
E AT 2~4 15; 28, I wavelet transform #&
JF A 22 IR B S /N i D) 23835 B, il filtering
T P 118 vy B0 0 0 O BB 3 K S Im] S B
VEPRASE 1 405 ka K AR Ji B EA T R SCIS, FF
TELE X AR “R 507 BIFETHIR, N BFSE X “4a %t
RIAFEAIRI

3 el R b

3.1 RIHIEREAS

A5, EFs - £ %57 4] BERGER 477 | LAS-
KAR 4252 0 ke F B RSO R
A HEPE LASKAR %5 4148 K SC L 28
ETP(E Jafii o35 T AR, Wl 0 ks P
% 2%)7E 10.0~15.97 Ma ] [a] 49 BRIS i, I 0 Ho gk
FFIRBE ST (] 2), £330 S L5350 4 405 ka(E)

KL R JEHA T 125 ka(ey) . 95 ka(ey) 55 fhi 0>
Ji 15 40.6 ka( O)) & 3 il 1 LA K2 23.6 ka( Py) .
22.3 ka(P,) 1 19.1 ka(P;) % 22 &3],

250
\40.6 ka J— fg/‘%i'f_':_
200 | —- 9002"
95%
i 150 — - 999,
2 05 & | 23.6ka
100 1405 ka a ‘ 1223 ka 191 ka
125 kak f
50 ” } ' 1 H ‘ .l]
0 £z ILzlLL p ! . J r

0.00 0.01 0.02 0.03 0.04 0.05
B /(cycles/ka)

B2 10~1597 Ma RXHESHRETERH
Fig.2 10~15.97 Ma astronomical orbital parameters

and main periods

3.2 REESE S

X A FH AL FS () GR Bl ¥ oEAT T IR
WIS S HT (& 3a), 255 R, 2 P i 38 205 [n]
JEFE R 99.0, 48.0, 15.5, 10.0, 5.7, 5.0, 4.5, 2.8,
2.6, 23 m, 1, 48.0, 155, 5.0, 2.6 m (I HLIEZ N
18.5:6.0:1.9:1.0, 5 10~ 15.97 Ma 3 [a] {1 1 i > 3
JE 191 405 ka. %5 0 o0 2 J8 1 125 ka. &4 JE ]
40.6 ka, % 2% J&1 22.3 ka B Ho Al (B Ezep:04:P =
18.2:5.6:1.8:1.0) AEH #230L, AT W12\ iz b 2 h A7
KRR RS S o T A eV gl SR
A 732.1 m, FRZEETA] 298 5.97 Ma, 115315 H 19
WU R 4N 12.26 em/ka, I AT LAy, 4
48.0 m HYJEM R EEARFE T 405 ka B9K A0 JE 1,
249 15.5 m PYJERIE EEARER T 29 125 ka 198 0> %
A, 29 5.0 m BJiE Il EEAC R T 29 40.6 ka HYAER
JAI, 29 2.6 m RUBEMIEREACER T 29 22.3 ka % 2
JE, NI B g FU RS ] DU, AR 405 ka
KA LR E Y 48.0 m PURUIE U R E AFTE I, 1
oAt BURURE M FE TR B A5 5 50589 R #ESE . /)
WM EE JE (] da) iR, 48.0 m B fi 0K JiE
MIAEFEAN TR BT B

X B 1AL PS4 GR B 7 51 6 47 % 2 i
BT (] 3b) 75 By F2 2L R EE A 35.0, 10.7,
7.5, 47, 43, 32, 3.0, 28, 22, 1.8 m, H rr,
350 m:10.7 m:2.8 m:1.8 mZJ°H 19.4:5.9:1.6:1.0, 5
FOCHLIE F) 18.2:5.6:1.8:1.0 $53T, AIIA N iZH 2
HAEEK 2 BT IE RS 5 . B PRV A 2 5
JEFER 528.75 m, FFELIT 29 5.97 Ma, T8 H1°F-



B384 4 4 RTRER, S il (AR VT 2E I [F1 2 2 2 W B R SCARAAR R I S 45
400 Fo9m 1800 — _F
N
350 L — — ek @ 1600} [35m e ©
| g . /
250 Hh | ] r
500 [ | Lo
= Nk # 800t
150 | b s00l
100 400 |
50 200
800 0
1100 F
900 | 1150
1000 | 1223
éi 1100 file éi 1300
% 1200 Y] g 1350
%" 1400
1300 1 1450 f
Lo [l 10
Hil Tiall 1550 [
1 500 MR . WA 181 1T Y
0.0 0.1 0.2 03 0.4 0.5 0.6 0.0 0.1 0.2 03 0.4 0.5 0.6
B/ (cycles/m) B/ (cycles/m)
(a)A Jf; (b)B I
B3 FRESE 2n MTM £ & OSRE S s E OSRiE 54
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Fig.9 Comparison of sedimentation rate curve and oxygen isotope curve of Hanjiang Formation in Lufeng Sag
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Cyclical stratigraphic analysis and establishment of astronomical chronograph of
Hanjiang Formation in Lufeng Sag

.12 1.2* .1 1
ZHU Chunxia ~, ZHANG Shangfeng =, WANG Yaning , XU Enze
(1 Shool of Earth Sciences, Yangtze University, Wuhan 430100, China; 2 Key Laboratory of Oil and Gas Resources and Exploration Technology of
Ministry of Education, Yangtze University, Jingzhou 434023, Hubei, China)

Abstract: As a typical Cenozoic Marine basin, the Pearl River Mouth Basin is also an important offshore oil and
gas production base in China. Many scholars have studied the stratigraphic division and correlation of the Pearl
River Mouth Basin, but the research accuracy is not enough. In order to improve the accuracy of stratigraphic divi-
sion and correlation of Hanjiang Formation in Lufeng Sag, Pearl River Mouth Basin, the natural gamma ray data
series of Hanjiang Formation in Well A and Well B in Lufeng Sag were selected as paleoclimate surrogate in-
dexes, and the cyclic stratigraphy was analyzed by spectral analysis and filtering methods. Through depth domain
spectral analysis and wavelet analysis, it is identified that Milankovich cycle is preserved in the formation, and it is
mainly affected by the 405 ka long eccentricity period. Using the stable 405 ka long eccentricity period for astro-
nomical tuning, combined with the paleontological stratigraphic dating frame, the absolute astronomical dating
scale of Lufeng Depression was established. Combined with the carbon and oxygen isotope change curves, the
duration of two carbon isotope negative shift events and one positive shift event was estimated. Using the sedi-
mentation rate calculated by astronomical cycle, it is found that the change of sedimentation rate is correlated with
the change of sea level.

Key words: Pearl River Mouth Basin; Lufeng Sag; Hanjiang Formation; Milankovitch cycles; spectral analysis;

astronomical time scale; sedimentation rate
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