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Geochemical characteristics and their geological implication in sediments from Laizhou Bay since late Quaternary
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Abstract: Element geochemical information is important for stratigraphic division and provenance analysis. The characteristics of major and
trace elements in the sediments of core BH1302 in Laizhou Bay are analyzed, whose concentrations change obviously at the stratigraphic
boundary and can be used as an important index for the classification of late Quaternary strata. Combined with the lithologic facies, grain size
and dates of core BH1302, the sediments in the study area since the late Quaternary can be divided into four phases, which corresponding to late
Middle Pleistocene, MIS 5, MIS 4—3 and MIS 1, respectively. In vertical, the changes of major and trace elements of the core are characterized
by a symbiotic relationship. Except for Na,O, Ba and Sr, most of the major and trace elements are strongly correlated with the mean particle
size in the vertical distribution. R-type factor analysis revealed that the supply of terrigenous fine and coarse particulate and marine authigenic
elements had important effects on the geochemical composition, but the effects are different in different periods. Terrigenous fine particulate
supply is the dominant factor, but terrigenous coarse particulate supply or marine authigenic elements supply may also be the dominant factor in
a short period.
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Table 1 AMS"C dating results of core BH1302

H 4w (cal.aBP)

TR EE/m R 8"C/%o HCHRY/a
e JiH (20D
4.38 [ -3.2 6530 + 40 7233 7166~7299
14.38 3 —83 >43 500 — _
18.23 12 —6.1 >43 500 — _
47.46 12 +1.1 >43 500 — —
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Table 2  Optically stimulated luminescence dating results for sediment samples of core BH1302
SRS R /m FIKZEo % u/10° Th/10° K/% XN E/Gy b /ka
OSL-1 9.22 10.22 2.25 9.14 1.98 91.46 33.1£2.3
OSL-2 11.15 17.22 2.55 10.43 2.02 126.05 43.0+£1.9
OSL-3 13.45 12.52 2.15 7.36 1.56 133.43 59.0+£3.9
OSL-4 19.90 14.76 2.21 6.05 1.75 138.29 66.7+3.2
OSL-5 22.46 11.19 1.85 6.11 2.20 185.70 68.5+5.5
OSL-6 25.22 12.26 1.99 6.22 2.19 190.48 71.3+3.4
OSL-7 30.25 14.47 1.84 7.35 2.10 201.66 76.4+3.5
OSL-8 33.05 25.65 222 8.85 2.28 222.76 80.1+7.3
OSL-9 36.00 10.51 1.98 7.31 1.99 259.86 102.3+5.0
‘ M 8 JC % V. Cr. Co. Ni, Cu, Zn. Ga. Rb, Sr.
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Table 3  Statistics of major and trace elements in the sediments of
core BH1302

THE RKME BUME ARERE SRR

Si0, 57.65 7726 4076 7.9l 0.14
ALO; 1096 1603 806  1.82 0.17
CaO 427 1137 062 207 0.48
MgO 179 266 028 056 0.31
K,O 244 364 194 029 0.12

TEITERY%
Na,0 241 778 182 0.6l 0.25
TiO, 056 079  0.09  0.14 0.24
P05 012 017 005  0.03 0.23

MnO  0.06 0.19 0.02 0.02 0.43

TFe,0;  3.68 6.58 0.94 1.32 0.36

Ba  549.11 1499.00 396.00 155.54 0.28
Sr 23224 452.00 160.00 47.69 0.21
Rb 93.40 136.00 68.50 15.07 0.16
A% 64.66 119.00 11.90 23.20 0.36
Cr 57.52 9520 8.90 17.32 0.30
Zn 57.32  102.00 14.80 20.36 0.36
Ni 2443  46.20 3.70 10.07 0.41
ME LR/ (ng/g)
Pb 20.38  35.50 13.00 4.78 0.23
Cu 19.48  62.50 1.00 10.62 0.55
Ga 1440 23.10 9.50 3.15 0.22
Co 10.24  25.00 1.83 4.00 0.39
Th 10.01  16.60 2.23 3.01 0.30
Sc 9.51 16.90 1.14 3.37 0.35

As 8.78  23.00 249 3.81 0.43
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R G E & it R B)/MK IRl : Ba, Sr. Rb, V.,
Cr. Zn. Ni. Pb, Cu. Ga. Co. Th, Sc 1 As 3t 14 F#,
flE e F HAR S B G 3, 3 m AR LR AR UL 4,
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Fig.3 Vertical distribution of major elements in the sediments of core BH302
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Fig.5 Correlation coefficient of major and trace elements in sediments of core BH1302
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Table 4 Load table of maximum variance rotation factor of major and trace elements in the sediments of core BH1302

JLE HF1 72 KF3 JLE F71 72 KF3
w -0.736 -0.479 —0.349 Co 0.882 0.23 0.248
bagiig 0.645 0.574 0.31 Sc 0.887 0.356 0.267
it 0.812 0.148 0.374 Ga 0.977 0.092 0.125
Al,04 0.975 0.105 0.005 Th 0.852 0.403 0.209
MgO 0.728 0.415 0.486 Mz 0.807 0.37 0.359
TiO, 0.741 0.612 0.126 As 0.551 0.042 0.366
Fe,0;5 0.915 0.247 0.24 K,0 0.299 —0.847 -0.208
Rb 0.945 -0.156 0.108 Sr -0.565 -0.692 0.203
\% 0.903 0.305 0.259 Ba -0.191 -0.818 -0.203
Cu 0.866 0.03 0.327 CaO -0.076 0.229 0.934
Pb 0.825 -0.164 0.103 MnO 0317 0.02 0.713
Zn 0.89 0.248 0.344 P,05 0.356 0.495 0.546
Cr 0.87 0.43 0.168 Si0, -0.531 -0.265 —0.746
Ni 0.907 0.262 0.267 J5 26 TTRR /% 67.017 10.602 6.665




108

T M S5 5 1 20 M S

2022 4F 6 H

M52 7 Aol . = 2 8 TR, S I AT — B 80 Y R U
TRAENIEE, XoF B B DA™ R R I 1)

(ENEEIS B 182 8 f ot v s DS S R A
AR Y Ml 5 T S B4 S T 2 10 3 BOE 3 2 —
HAESE

3.3 BHI1302 FLin iR ¥t Bk FE R B 22 I [E =

BH1302 FL T ) fh 2 4 il 1 2232 3 AN 520
PRI iy e [ A FH 52 i, (L2 4% 4 52 1) DAL 76 AN [R]
J5T i 52 B 30 B4 5 e R /INAS [R] ity Y58 240 SO A5 i 0 AR
TE BHI1302 fL 40 N = A7, H 2 50 8 A9 B
91 P i 5REL OB B 8 TR 0 T A A T R A
AT fE R F 45 R, 5z ik A D0 AR ) Ak 2 2
o #5 TR st 2 LK 7,

G, H 5 S T W 70.2~ 39.8 m, [ili Y 41 5k
J8 AR S M A2 Ak A, U0 R e 0 DT R 5 Y
TR /DN, A AT fE S B AT GE A R . A R VR

&
e
H_,
)
S mu I B
4 45t

(1) M4k BH1302 FLAPEA . VIR B0 | A B
FEAE . AMS!™C FEREE (OSL) I AF K4k LA K % B
G R I EL A FRAE, K BH1302 FL G SE U 28 DLk
B UL R 43 R 4 B, 43 )6 R F B e B B L MIS
5 8. MIS 4-3 BAF1 MIS 1 8.

(2) F Tl JC R & B A L2 43 B AL R A I e AR
Ak, AT AAE A 16 565 DU 2 b )23 0] 3 1) B B AE AR, IF H
e ) AR AR AR A 2L AR B C &R, BR NayO. Ba Fil

TURL A TORRAE R i 2, 3 B g Ve F AR T it
J7, T RE Sz XY R %) U S T A R L B LA BB K
TV, i VR T i ST AR R 5 2

i B T (MIS 5—MIS 3), ¥ 1 i sl AR,
DURAE AN T AFGE A Z M, EERNERERE
2%, 34 F A T % BH1302 FL 3T R 4 4k 2 40 i
A B RZ R o ik VEOREL UL R i TORR R i R AR
2, IFAE MIS 5 B 5 = Sy . Bl S, B R 40
LR B DURR S e B B T A, B MIS 3 B,
W A A TR BN S R

ST 4 R 2 AN B B, 0~3.7 m X 6 ka LA
K 1 15 Vi Y- T A B TR e R, 3 AP
T8 TR A 25 A5 T, (EL il 5 400 R AR i T REURIT I T
H 2B JC 3 AR 0 04 52 e e T Bl 25OREL O 4 S T AR .
3.7~6.7 m A R w1, T E AR, 40 UL
Yy 5 TG vk s B9 X, AT V5 A4 R0 4 o AL 1
S, WL, KNF 2 AR5 i o

A

i
7 BHI1302 fLUTFY) 7T 2 520 K 1158 4> #h 2%

Fig.7 The score curve of sediment elements influencing factors in core BH1302

St &b, KR4 it T 2R A2 b 5 R AR R AH G .

(3)R B 43 Hr & W, 520 BH1302 fLUTA M)
b 3R b 2= 21 R S B A 3 A4S, 3l A B DR 40
AR B ORIt PR AU B 1 s TORR R E A
TCERMEN o A P 7 [R) 1 5T g 58 s 5 9 52
RNASTR], P V58 240 0k A i O RR o 3 et o7, (H 0
B 1 B 30 A ki VEORE 0B B S DA SR T AR T R
BER AT RE N EER R . 3 AR E T
WIS 1L AR I 3 R N R IR ) R R B A )
AT 5 ik — 20 T Z AR



HAaEE I

XU, A SR P IR EF DU 22 AR URR ) T8 R IR AL 2 R IR B ok TR

109

(1]

(2]

(4]

(5]

(6]

(8]

[9]

[10]

[11]

[12]

2 %E Rk (References)

o [ B 2 B MR BT 98 BT P BT 40 5. )it (M. Jb st Rl
H At 1985 [Institute of Oceanology, Chinese Academy of Sciences.
Bohai Sea Geology [M]. Beijing: Science Press, 1985].]

Yao Z Q, Shi X F, Liu Q S, et al. Paleomagnetic and astronomical dat-
ing of sediment core BHO8 from the Bohai Sea, China: Implications for
glacial-interglacial sedimentation [J]. Palacogeography, Palaeocli-
matology, Palacoecology, 2014, 393: 90-101.

Yang S Y, Li C X, Cai J G. Geochemical compositions of core sedi-
ments in eastern China: Implication for Late Cenozoic palaeoenviron-
mental changes [J]. Palacogeography, Palaeoclimatology, Palaeoeco-
logy, 2006, 229 (4) : 287-302.

YiL, YuHJ, Ortiz J D, et al. Late Quaternary linkage of sedimentary
records to three astronomical rhythms and the Asian monsoon, in-
ferred from a coastal borehole in the south Bohai Sea, China [J]. Pa-
lacogeography, Palacoclimatology, Palacoecology, 2012, 329-330:
101-117.

Yi L, Deng C L, Tian L Z, et al. Plio-Pleistocene evolution of Bohai
Basin (East Asia): demise of Bohai Paleolake and transition to marine
environment [J]. Scientific Reports, 2016, 6: 29403.

A, 0K, A, S i e R SR Y R SR DRI A
REAE QY] A E )T, 2018, 45(1) = 59-68. [GAO Maosheng, GUO
Fei, HOU Guohua, et al. The evolution of sedimentary environment
since late Pleistocene in Laizhou Bay, Bohai Sea [J]. Geology in
China, 2018, 45(1) : 59-68.]

YiL, Lai Z P, Yu H J, et al. Chronologies of sedimentary changes in
the south Bohai Sea, China: constraints from luminescence and ra-
diocarbon dating [J]. Boreas, 2013, 42 (2) : 267-284.

EFR. S 0G BE T T LR A 3 2 7 3 SRR R AL 2R AE (D]
W R B K28+ 8 3, 2020 [LET Yanxiang. Stratigraphic se-
quences and characteristics of sedimentary geochemistry since the late
Pleistocene in the Bohai Bay [D]. Master Dissertation of Shandong
University of Science and Technology, 2020.]

Wiseut, R, Frk, . AR G ST I DR TR R
FE2AURAE (T] . IR 243, 2016, 34 (5) : 892-901. [LAN Xianhong,
QIN Yachao, WANG Zhongbo, et al. Geochemical characteristics of
sediments in the eastern Bohai Sea since late Pleistocene [J]. Acta
Sedimentologica Sinica, 2016, 34 (5) : 892-901.]

FRIR, B, FNDG, . RS R M SRR LT R
HuERALZRFAE B IR I, UURR A3, 2014, 32(4) : 684-691.
[ZHANG Xianrong, LI Jun, DOU Yanguang, et al. REE geochemical
characteristics and provenance discrimination of core LDC30 in the
southeastern part of Liaodong Bay [J]. Acta Oceanological Sinica,
2014, 32(4): 684-691.]

X, 2R, Bk, & e SRy ek b 245k
[J]. HhERfL 2%, 2007, 36 (6) : 559-568. [LIU Jianguo, LI Anchun,
CHEN Muhong, et al. Geochemical characteristics of sediments in the
Bohai Sea mud area during Holocene [J]. Geochimica, 2007, 36 (6) :
559-568.]

FiRE, WER, BER, & TRV LT R R R

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

23]

[24]

[25]

B R 4027 L] et R 45 5 DU e g, 2010, 30(4) = 123-
130. [LI Shuyuan, MIAO Fengmin, ZHAO Quanmin, et al. Geod-
chemistry of surface sediments off southwest Liaodong Peninsula and
in Mid-Bohai Sea [J]. Marine Geology & Quaternary Geology, 2010,
30(4):123-130.]

WEoeut, 2 UM, WRIGOHE, 55, )i vh En S8 5 tH DUORDTB Bk 27
WA L], dEvER 2R, 2018, 36 (1) : 67-78. [LAN Xianhong, LI
Rihui, CHEN Xiaohui, et al. Study of sedimentary geochemistry in the
western Bohai Sea since late Pleistocene [J]. Advances in Marine Sci-
ence, 2018, 36(1): 67-78.]

FESE. SRNNEEFL B AR LR M R Z2RFE (D], Wi
#%, 2001, 23(2) : 79-85. [HAN Deliang. Geochemistry of core E in
the Laizhou Bay since late stage of Middle Pleistocene [J]. Acta
Oceanologica Sinica, 2001, 23 (2) : 79-85.]

K, L, EA, S SNIE07EEFLITA G S EHE LK 7T
FHERIZAHAE (1], M55, 2016, 38 (3) : 145-155. [GUO Fei,
GAO Maosheng, HOU Guohua, et al. Geochemical characteristics of
sediment in core 07 since the late Pleistocene in Laizhou Bay [J]. Acta
Oceanologica Sinica, 2016, 38 (3) : 145-155.]

Guo F, Gao M S, Hou G H, et al. Source tracing of rare earth elements:
A case study of core 07 on the southern coast of Laizhou Bay [J].
Continental Shelf Research, 2017, 136: 29-38.

Gong CZ,Li G X, Liu Y, et al. Source evolution and its relationship to
climate change since the Middle-late Pleistocene in Laizhou Bay,
China [J]. Journal of Ocean University of China, 2020, 19(1): 113-
123.

FEPRMY, At (b, S5 SMNE AR AR R AR (1],
TEVEWI VA IE R, 1987 (2) : 31-39. [ZHUANG Zhenye, LI Jianhua,
QIU Shihua, et al. Holocene transgression and its layers in the east
coast of Laizhou Gulf, Bohai [J]. Transactions of Oceanology & Lim-
nology, 1987(2): 31-39.]

G, MBI, & WO = A INZKSE LT ERfh 22
FEAE S TR (0], AR 24, 2014, 32(5) : 855-862. [GONG

Shaojun, QIN Zhiliang, YE Siyuan, et al. Geochemical characteristics

-
B,

and sedimentary environment of ZK5 core sediments in Yellow River
Delta [J]. Acta Sedimentologica Sinica, 2014, 32 (5) : 855-862.]
Stuiver M, Reimer P. 1986-2014. Calib Radiocarbon Calibration Pro-
gram.

Yuan X, Feng X, Hu R, et al. Late Quaternary sedimentary records and
implications for sea level changes and the East Asian monsoon in-
ferred from BH1302 in the Bohai Sea, China[J]. Marine Geology (un-
der review), 2022.

Taylor S R, McLennan S M. The geochemical evolution of the contin-
ental crust [J]. Reviews of Geophysics, 1995, 33 (2) : 241-265.

Martin J M, Zhang J, Shi M C, et al. Actual flux of the Huanghe (Yel-
low River) sediment to the Western Pacific Ocean [J]. Netherlands
Journal of Sea Research, 1993, 31 (3) : 243-254.

Chappell J, Omura A, Esat T, et al. Reconciliation of late Quaternary
sea levels derived from coral terraces at Huon Peninsula with deep sea
oxygen isotope records [J]. Earth and Planetary Science Letters, 1996,
141 (1-4) : 227-236.

Shi X F, Yao Z Q, Liu Q S, et al. Sedimentary architecture of the Bo-


http://dx.doi.org/10.1016/j.palaeo.2013.11.012
http://dx.doi.org/10.1016/j.palaeo.2013.11.012
http://dx.doi.org/10.1016/j.palaeo.2013.11.012
http://dx.doi.org/10.1016/j.palaeo.2005.06.026
http://dx.doi.org/10.1016/j.palaeo.2005.06.026
http://dx.doi.org/10.1016/j.palaeo.2005.06.026
http://dx.doi.org/10.1016/j.palaeo.2012.02.020
http://dx.doi.org/10.1016/j.palaeo.2012.02.020
http://dx.doi.org/10.1038/srep29403
http://dx.doi.org/10.12029/gc20180106
http://dx.doi.org/10.12029/gc20180106
http://dx.doi.org/10.12029/gc20180106
http://dx.doi.org/10.1111/j.1502-3885.2012.00271.x
http://dx.doi.org/10.3321/j.issn:0379-1726.2007.06.004
http://dx.doi.org/10.3321/j.issn:0379-1726.2007.06.004
http://dx.doi.org/10.3969/j.issn.1671-6647.2018.01.006
http://dx.doi.org/10.3969/j.issn.1671-6647.2018.01.006
http://dx.doi.org/10.3969/j.issn.1671-6647.2018.01.006
http://dx.doi.org/10.3969/j.issn.1671-6647.2018.01.006
http://dx.doi.org/10.1016/j.csr.2017.01.002
http://dx.doi.org/10.1007/s11802-020-3937-z
http://dx.doi.org/10.1029/95RG00262
http://dx.doi.org/10.1016/0077-7579(93)90025-N
http://dx.doi.org/10.1016/0077-7579(93)90025-N
http://dx.doi.org/10.1016/0012-821X(96)00062-3
http://dx.doi.org/10.1016/j.palaeo.2013.11.012
http://dx.doi.org/10.1016/j.palaeo.2013.11.012
http://dx.doi.org/10.1016/j.palaeo.2013.11.012
http://dx.doi.org/10.1016/j.palaeo.2005.06.026
http://dx.doi.org/10.1016/j.palaeo.2005.06.026
http://dx.doi.org/10.1016/j.palaeo.2005.06.026
http://dx.doi.org/10.1016/j.palaeo.2012.02.020
http://dx.doi.org/10.1016/j.palaeo.2012.02.020
http://dx.doi.org/10.1038/srep29403
http://dx.doi.org/10.12029/gc20180106
http://dx.doi.org/10.12029/gc20180106
http://dx.doi.org/10.12029/gc20180106
http://dx.doi.org/10.1111/j.1502-3885.2012.00271.x
http://dx.doi.org/10.3321/j.issn:0379-1726.2007.06.004
http://dx.doi.org/10.3321/j.issn:0379-1726.2007.06.004
http://dx.doi.org/10.3969/j.issn.1671-6647.2018.01.006
http://dx.doi.org/10.3969/j.issn.1671-6647.2018.01.006
http://dx.doi.org/10.3969/j.issn.1671-6647.2018.01.006
http://dx.doi.org/10.3969/j.issn.1671-6647.2018.01.006
http://dx.doi.org/10.1016/j.csr.2017.01.002
http://dx.doi.org/10.1007/s11802-020-3937-z
http://dx.doi.org/10.1029/95RG00262
http://dx.doi.org/10.1016/0077-7579(93)90025-N
http://dx.doi.org/10.1016/0077-7579(93)90025-N
http://dx.doi.org/10.1016/0012-821X(96)00062-3

110

T M S5 5 1 20 M S

2022 4F 6 H

[26]

271

[28]

[29]

[30]

hai Sea China over the last | Ma and implications for sea-level
changes [J]. Earth and Planetary Science Letters, 2016, 451: 10-21.
Gyot, R, HALAE, 4 @i I AERERE AL D], B
W9t, 2016, 36(5) : 1075-1087. [YI Liang, JIANG Xingyu, TIAN
Lizhu, et al. Geochronological study on Plio-Pleistocene evolution of
Bohai Basin [J]. Quaternary Sciences, 2016, 36 (5): 1075-1087.]
AR, XK, XM, 4. B 7E 2 YRD-1101FLAG S FT H DK
R EERFAIE M B BEART [T, op LT, 2020, 47 (3) : 853-867.
[YUE Baojing, LIU Jinging, LIU Jian, et al. Grain size distribution of
sediment of core YRD-1101 in the western margin of the modern Bo-
hai Sea since the latest Pleistocene and its environmental change [J].
Geology in China, 2020, 47 (3) : 853-867.]

Bi N S, Yang Z S, Wang H J, et al. Seasonal variation of suspended-
sediment transport through the southern Bohai Strait [J]. Estuarine,
Coastal and Shelf Science, 2011, 93 (3): 239-247.

Zhou L Y, Liu J, Saito Y, et al. Fluvial system development and sub-
sequent marine transgression in Yellow River (Huanghe) delta and its
adjacent sea regions during last glacial maximum to early
Holocene [J]. Continental Shelf Research, 2014, 90: 117-132.

EEE, E%, FRA, & B TR BQIILIE R MY 5 i
sl (1], s R, 2006, 25(3) : 357-382. [YAN Yuzhong,
WANG Hong, LI Fenglin, et al. Sedimentary environment and sea-
level fluctuations revealed by Borehole BQ1 on the west coast of the

Bohai Bay, China [J]. Geological Bulletin of China, 2006, 25(3):

(31]

[32]

[33]

[34]

[35]

357-382.]

b, B, T, & REREE LR EZE VI
[J]. o5t 2#3, 1981, 55(1) : 1-13. [WANG Pinxian, MIN Qiubao,
BIAN Yunhua, et al. Strata of quaternary transgressions in east China:
a preliminary study [J]. Acta Geologica Sinica, 1981, 55(1): 1-13.]
Liu J, Wang H, Wang F F, et al. Sedimentary evolution during the last
~1.9 Ma near the western margin of the modern Bohai Sea [J]. Palaco-
geography, Palacoclimatology, Palacoecology, 2016, 451: 84-96.

Li G X, Li P, Liu Y, et al. Sedimentary system response to the global
sea level change in the East China Seas since the last glacial
maximum [J]. Earth-Science Reviews, 2014, 139: 390-405.

FESRE, VFEZR, XUZRA, 45, )i v S s L R G 55 0 20 g A M 2 1
R 9p RIS (] i 5t 5 25 DU 204055, 1999, 19(2) : 27-35.
[ZHUANG Zhenye, XU Weidong, LIU Dongsheng, et al. Division and
environmental evolution of late Quaternary marine beds of S; hole in
the Bohai Sea [J]. Marine Geology & Quaternary Geology, 1999,
19(2):27-35.]

R, Bomar, MG, 45, R A R M R - Y AL U A1
HO 2R 23 5 DT AR AL ] et o 5 5 DU 423 5, 2021, 41(5) -
25-43. [LIU Jian, DUAN Zonggqi, MEI Xi, et al. Stratigraphic classi-
fication and sedimentary evolution of the late Neogene to Quaternary
sequence on the Central Uplift of the South Yellow Sea [J]. Marine
Geology & Quaternary Geology, 2021, 41(5): 25-43.]


http://dx.doi.org/10.1016/j.epsl.2016.07.002
http://dx.doi.org/10.11928/j.issn.1001-7410.2016.05.05
http://dx.doi.org/10.11928/j.issn.1001-7410.2016.05.05
http://dx.doi.org/10.11928/j.issn.1001-7410.2016.05.05
http://dx.doi.org/10.12029/gc20200321
http://dx.doi.org/10.12029/gc20200321
http://dx.doi.org/10.1016/j.ecss.2011.03.007
http://dx.doi.org/10.1016/j.ecss.2011.03.007
http://dx.doi.org/10.1016/j.csr.2014.06.012
http://dx.doi.org/10.3969/j.issn.1671-2552.2006.03.006
http://dx.doi.org/10.3969/j.issn.1671-2552.2006.03.006
http://dx.doi.org/10.1016/j.palaeo.2016.03.012
http://dx.doi.org/10.1016/j.palaeo.2016.03.012
http://dx.doi.org/10.1016/j.earscirev.2014.09.007
http://dx.doi.org/10.1016/j.epsl.2016.07.002
http://dx.doi.org/10.11928/j.issn.1001-7410.2016.05.05
http://dx.doi.org/10.11928/j.issn.1001-7410.2016.05.05
http://dx.doi.org/10.11928/j.issn.1001-7410.2016.05.05
http://dx.doi.org/10.12029/gc20200321
http://dx.doi.org/10.12029/gc20200321
http://dx.doi.org/10.1016/j.ecss.2011.03.007
http://dx.doi.org/10.1016/j.ecss.2011.03.007
http://dx.doi.org/10.1016/j.csr.2014.06.012
http://dx.doi.org/10.3969/j.issn.1671-2552.2006.03.006
http://dx.doi.org/10.3969/j.issn.1671-2552.2006.03.006
http://dx.doi.org/10.1016/j.palaeo.2016.03.012
http://dx.doi.org/10.1016/j.palaeo.2016.03.012
http://dx.doi.org/10.1016/j.earscirev.2014.09.007
http://dx.doi.org/10.1016/j.epsl.2016.07.002
http://dx.doi.org/10.11928/j.issn.1001-7410.2016.05.05
http://dx.doi.org/10.11928/j.issn.1001-7410.2016.05.05
http://dx.doi.org/10.11928/j.issn.1001-7410.2016.05.05
http://dx.doi.org/10.12029/gc20200321
http://dx.doi.org/10.12029/gc20200321
http://dx.doi.org/10.1016/j.ecss.2011.03.007
http://dx.doi.org/10.1016/j.ecss.2011.03.007
http://dx.doi.org/10.1016/j.csr.2014.06.012
http://dx.doi.org/10.3969/j.issn.1671-2552.2006.03.006
http://dx.doi.org/10.3969/j.issn.1671-2552.2006.03.006
http://dx.doi.org/10.1016/j.palaeo.2016.03.012
http://dx.doi.org/10.1016/j.palaeo.2016.03.012
http://dx.doi.org/10.1016/j.earscirev.2014.09.007

	1 材料与方法
	1.1 粒度
	1.2 元素地球化学
	1.3 测年

	2 结果
	2.1 常量元素地球化学
	2.2 微量元素地球化学

	3 讨论
	3.1 相关性分析
	3.2 常微量元素组合特征
	3.3 BH1302孔沉积物地球化学组成的影响因素

	4 结论

