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Discussion on the Quaternary initial sedimentary age and sedimentary evolution in the Pearl River Delta
ZHENG Sigqi', LIN Zhenwen', LI Chu’an', LI Guanhua’, ZHUANG Wenming', LI Shiying', LUO Junchao', YANG Feng', LI Yulong'
1. Guangdong Marine Geological Survey, Guangzhou 510062, China

2. Guangdong Provincial Key Laboratory of Marine Disaster Prediction and Prevention, Shantou University, Shantou 515063, China

Abstract: The characteristics and the age of the Quaternary sediments of the Pearl River Delta are important to understand the evolution in
fluvial-delta sedimentation, fluctuations in sea level change, climate, and geography of the area as well as the South China. The optical
stimulated luminescence (OSL) of the bottom sediment from the estuaries of the Pearl River Delta was studied and the age was determined to be
102.52+6.14 ka, indicating that the Quaternary deposition started in the late Pleistocene. In addition, AMS "C dateing was conducted.
Combining the OSL results and precious studies, we believe that the Pearl River Delta experienced at least two major transgressions and one
regression since the late Pleistocene to Holocene. The first large-scale transgression began in the early Late Pleistocene (MIS5 stage), followed
by regression in the late MIS2 stage, and transgressed again in the early Holocene (about 11 kaBP, MIS1 stage), forming at least three layers of
weathered clay. During the late Pleistocene transgression, sea level fluctuated significantly. Sea level dropped notably at about 40 kaBP (MIS3
stage), forming the lower weathered clay layer; rose at about 30 kaBP, during which the delta received sediments until the late MIS2; and then
the sea level went down again apparently, forming the middle and upper weathered clay layers.

Key words: Quaternary sediments; AMS '*C; optical stimulated luminescence (OSL); sea-level change; the Pearl River Delta
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Fig.1

Distribution of the Quaternary sediments and the locations of borehole in the Pearl River Delta (a) and the Hengqin area (b)
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Fig.2 Quaternary stratigraphic correlation and dating results in the Hengqin area
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Table 3  Dating results of initial deposition and the first transgression during late Pleistocene in the Pearl River Delta
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Table 4 Dating results of the lowest Holocene in the Pearl River Delta
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Fig.4 Distributions of the mottled clay layers in the Pearl River Delta boreholes (a) and of boreholes (b)

Data of ZK4 was modified from Fu et al.’?; SX97 in Xinmin, Shenzhen was modified from Yu et al. *"; those of OL62 and OL48 were modified

from Huang et al **!.

J& T AR R vk I 30 MIS2 BB, . AR BEZE + T ke
IR €656 1 Ry /N BBl T PR IR K AR I 25 5

WL = MMAN AL BRI R EZEN
)2 (1] 4), BBLE 455 X BR VL I AMEAT
T3 2 A B ALY B 2 KR 2 ST AMS il 4
25 0 R WAL JZ AR I8 R T 31.06~ 28.75 kaBP,
XA 2 B 4E I BT 9.4 kaBP; IR Y1 T B 045 10
Fm W s B B BAS R, TR Z AR
A 30.36+0.58 kaBP, I X1k )2 (9 4F #% 5 T 7.08+
0.12 kaBP ¥ 8730 iy J5t 081 A rfvo0s 78 v 1L B [ it T 1Y)
Bhifl ZK4 B BT BRA 6 ML, Hdh s — 2
AL JZ B AE 14 J9 41 kaBP, 45— 2 XUAL J2 B9 4F 15
F 10 kaBP ™2, oy KALJZ AR R AT, DL B2 R %
W, BRI =AM N ELMIIR KRR,
MIS3—MIS2 i [H] £7 7£ 22 WK 19 5 - 11 25 Ak, By

2 40 kaBP I 1] B I, R = £ AL T XULE 1 ik
B W KL )Z 5 29 30 kaBP W F- 1 I, =
£ U DX I 4 52 U0 FR BT 3 MIS2 I 48, MIS2 1 1 ¥
BB . EXAZ, K5 29 11 kaBP & A4 48 i
(TSN

H H 9T BR VL — A YN DTRRIE 014775 6 DO i [m] 1
T RN ]2t aedesi ZE SRR A3 T L &5
BRI =N B8 LA, BRI = A INDTER
FEA P EVURHE R, 2807 T IR KI5 Bl 4=
— YRR F A, 43 5 R B T I T 8T (MISS By
BO) WA= . 46 T A8t R (MIST By Bo) 11842 K
MIS2 i B W 107 1 v 3 o A W6 o 5t V6 2 49 1), AR
XU T R A i 2 ki By, J BT AR BE €5 5 TR
JRAEASHE BRI G, B 43 2R VL = M A FLad
SR R MIS3 B BOAH X - 1% 2



154 YRR M J5 5 56 D0 20 b TR

20234 12 H

6 %5

(1) BRI = 565 DY 22490 46 O AL 1 10252+
6.14 ka, RIFF 46 T MISSc BB, F1R IR F 15T MISS
By Bt o 4t 42 19 B IE] 29 24 11 kaBP( MISI
BB o

(BRI =M UL IR T 20 2 %KM
B R B4R A 1 W o = IR0 OO =TT IR
F- 1 B B L (MISS By BE ), T i 5 Er i g 35
(MIS2 Wr Be i) & A R RLALIE IR , =22 J5 76 4 it
R (MIST By Be) #R ki f=, BT 20 =2 K4k
BT o =B R U R T T s = 8
HAE 24 40 kaBP(MIS3 [ Bt ) ifg T Ifif i 3 A4S, B A%
FIRAEEL 25 24 30 kaBP W1 LT, = A E
H2 52 UURL 2 MIS2 M, =2 J5 185 ~F- T K R B AR P
S RN P~ o =8

2 Lk (References)

(1] BEE, 27 H, skpoE, & BRT=MMERR & EA M1, TH:
B2 K AR M 434, 1982: 56-117. [HUANG Zhenguo, LI Pin-
gri, ZHANG Zhongying, et al. Formation, Development and Evolution
of the Pearl River Delta[M]. Guangzhou: Guangzhou Bureau of Popu-
lar Science Press, 1982: 56-117.]

(2] Z=PH, sBE, kb2, 2 BT =MIMEREERT]. S th B,
1982,2(4): 21-29,65. [LI Pingri, HUANG Zhenguo, ZHANG
Zhongying, et al. The formation age of the Pearl River Delta [J]. Trop-
ical Geography, 1982, 2 (4): 21-29,65.]

(3] a3k, 2P H, L, % BT = AWE L TR ER .
A HEL, 1990, 10(3) : 247-255. [FENG Yanji, LI Pingri, TAN
Huizhong, et al. On quaternary sedimentary chronology of the Zhuji-
ang delta [J]. Tropical Geography, 1990, 10 (3): 247-255.]

(4] FEE, 27 H, FEA. TN UL TR RS AT ], 1
BRI, 1991, 11(4) : 361-369. [FANG Guoxiang, LI Pingri,
ZHENG Jiansheng. Chronology of quaternary sediments in Guang-
zhou area [J]. Scientia Geographica Sinica, 1991, 11 (4) : 361-369.]

(5] Tste, WEesh, TWelh, 55 BRIL= AN DX B 55 DY 291
FI o BRI A2 (] i b o 5 3 DU £ 3053, 2009, 29 (6) = 35-41.
[WANG Jianhua, CAO Linglong, WANG Xiaojing, et al. Evolution of
sedimentary facies and paleoenvironment during the late Quaternary in
Wangqingsha area of the Pearl River Delta [J]. Marine Geology & Qua-
ternary Geology, 2009, 29 (6) : 35-41.]

(6] HSCHE. BRIL= A P b JL 0 X 06 B3t LA SR TR R I 4E K
DURE IR 43 [D]. Ll K SR 2447 16 32, 2010. [HU Wenye. Sed-
iment dating and division of the depositional cycle in North Central
Region of Pearl River Delta since the late Pleistocene [D]. Master Dis-
sertation of Sun YAT-SEN University, 2010.]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

FRALE, 5 3, 3K, 45 BRI = A X QZK4FL 55 Y 42T
FRAEACT]. Mok, 2014, 33(10) : 1629-1634. [CHEN Shuangxi,
ZHAO Xinwen, HUANG Changsheng, et al. Chronology of Quatern-
ary sediments from drill hole QZK4 in modern Pearl River Delta re-
gion [J]. Geological Bulletin of China, 2014, 33 (10) : 1629-1634.]
W, 27 H, gk, & BRIC = M3k & rEGR 0. &
VS, 1984, 3(2): 189-198. [HUANG Zhenguo, LI Pingri,
ZHANG Zhongying, et al. A new approach to the geomorphological
evolution of the Zhujiang delta [J]. Journal of Oceanography in
Taiwan Strait, 1984, 3 (2): 189-198.]

HHE, 227 H, TR0, S BRIC = AYNEE U DURURHE [J]. R
iE1F, 1985,31(2): 159-164. [HUANG Zhenguo, LI Pingri, ZHANG
Zhongying, et al. Characteristics of the Quaternary deposits in the
Zhujiang (Pearl) Delta [J]. Geological Review, 1985, 31(2): 159-
164.]

/N, Grapes R, Bz, 5. BRI = MU A ARG )5
R HIA R CT). hEEE D bR REE, 2008, 51(1) 0 56-66.
[YANG Xiaogiang, Grapes R, ZHOU Houyun, et al. Magnetic proper-
ties of sediments from the Pearl River Delta, South China: paleoenvir-
onmental implications [J]. Science in China Series D:Earth Sciences,
2008, 51(1): 56-66.]

FLPGHL . HE R VEMISS-MIS3F Baf R 2 AW BUR (1], o
WKL 21 B AR . BE2AAR, 2014, 35(2) : 15-21. [Wax-
ilali. The chronology of the transgressive sediments from South China
Coastduring Marine Isotope Stage 5-3 [J]. Journal of the Graduates
Sun YAT-SEN University:Natural Sciences. Medicine), 2014, 35(2):
15-21.]

BAMBE. BRVTI IS ATV A (1] P 4R, 1981, 3(2): 255-
274. [ZHAO Huanting. Bottom relief of ling ding yang of the Zhuji-
ang river estuary [J]. Acta Oceanologica Sinica, 1981, 3(2): 255-
274.]

TR, AR AR L ST B TR R S K B T T AR
1R[], MR, 1997, 19(1) : 91-95. [XU Qihao, FENG Yanji. The
earliest transgression layer since late Pleistocene in Zhongshan city of
Guangdong province and “eustatic” sea level changes [J]. Seismo-
logy and Geology, 1997, 19(1): 91-95.]

FiE, SO AHrt DUSRBRIT = M N Hh 2 2 P A ARl 2 (0],
rf [ RL 2 ER R, 2011, 54 (10) : 1523-1541. [WEI Xing, WU
Chaoyu. Holocene delta evolution and sequence stratigraphy of the
Pearl River Delta in South China [J]. Science China Earth Science,
2011, 54(10): 1523-1541.]

Liu C L, Fiirsich F T, Wu J, et al. Late Quaternary palacoenvironment-
al changes documented by microfaunas and shell stable isotopes in the
southern Pearl River Delta plain, South China [J]. Journal of Palaeo-
geography, 2013, 2 (4) : 344-361.

EE, KE R, RS, S MIS3B B LRI AL 3R B X R 5
AT 7], S PULERE ST, 2008, 28 (1) : 79-95. [WANG Qiang,
ZHANG Yufa, YUAN Guibang, et al. Since MIS3 stage the correla-
tion between transgression and climatic changes in the north Huanghua
area, Hebei [J]. Quaternary Sciences, 2008, 28 (1) : 79-95.]

B e, BIL=MMPTRRHE 2 [M]. dbst: HET AL, 1997: 1-
157. [LONG Yunzuo. Sedimentary Geology of the Pearl River


http://dx.doi.org/10.1007/s11430-007-0151-4
http://dx.doi.org/10.1007/s11430-007-0151-4
http://dx.doi.org/10.1007/s11430-007-0151-4
http://dx.doi.org/10.1007/s11430-007-0151-4
http://dx.doi.org/10.1007/s11430-007-0151-4
http://dx.doi.org/10.1007/s11430-007-0151-4
http://dx.doi.org/10.1007/s11430-007-0151-4
http://dx.doi.org/10.1007/s11430-011-4238-6
http://dx.doi.org/10.1007/s11430-011-4238-6
http://dx.doi.org/10.1007/s11430-011-4238-6
http://dx.doi.org/10.1007/s11430-011-4238-6
http://dx.doi.org/10.3321/j.issn:1001-7410.2008.01.009
http://dx.doi.org/10.3321/j.issn:1001-7410.2008.01.009

HA3EE oM

KRR, 45 BRUL = A P58 DU 28 DT BV AT iR DT BUARE % e DT B Ak 155

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

[32]

Delta[M]. Beijing: Geology Press, 1997: 1-157.]

JUREWBUEER. )R STRMT. ML AR KPR
e X ds b 5 T #5435 [R]. 2015. [Guangdong Geological Survey In-
stitute. 1: 50 000 regional geological survey of Houjiexu, Xiaolanzhen,
Ronggizhen, Taipingzhen regions, Guangdong province[R]. 2015.]
R, FESCH, AT, TR L ST EAT. AMEBL. AEE. K
ST X Jsl b 5 1 2 350 H 3 B RAR D] A E BB A, 2015,
2(7): 1-7. [XIE Yecai, ZHUANG Wenming, HE Xiang, et al. Main
progress and achievements in 1: 50 000 regional geological survey of
Houjiexu, Xiaolanzhen, Rongqizhen, Taipingzhen regions, Guang-
dong province [J]. Geological Survey of China, 2015, 2(7): 1-7.]

Yim W W S, Ivanovich M, Yu K F. Young age bias of radiocarbon
dates in pre-Holocene marine deposits of Hong Kong and implications
for Pleistocene stratigraphy [J]. Geo-Marine Letters, 1990, 10 (3):
165-172.

Zong Y, Yim W W S, Yu F, et al. Late Quaternary environmental
changes in the Pearl River mouth region, China [J]. Quaternary Inter-
national, 2009, 206 (1-2) : 35-45.

Zong Y Q, Huang K Y, Yu F L, et al. The role of sea-level rise, mon-
soonal discharge and the palaco-landscape in the early Holocene evolu-
tion of the Pearl River delta, southern China [J]. Quaternary Science
Reviews, 2012, 54: 77-88.

Tang C, Zhou D, Endler R, et al. Sedimentary development of the Pearl
River Estuary based on seismic stratigraphy [J]. Journal of Marine Sys-
tems, 2010, 82 Supplement 1: S3-S16.

Xu X L, Zhong J M, Huang X M, et al. Age comparison by lumines-
cence using quartz and feldspar on core HPQKO! from the Pearl River
delta in China [J]. Quaternary Geochronology, 2022, 71: 101320.
FRIATT, BiEME, A, S BRI = A NHIX I - AR ],
TP 5 S D4 H R, 1986 (3) = 93-102. [XU Mingguang, MA
Daoxiu, ZHOU Qingwei, et al. Quaternary sea-level fluctuation in
Zhujiang river delta area [J]. Marine Geology & Quaternary Geology,
1986(3): 93-102.]

Hajdas I, Ascough P, Garnett M H, et al. Radiocarbon dating [J].
Nature Reviews Methods Primers, 2021, 1(1): 62.

Song Y G, Li C X, Zhao J D, et al. A combined luminescence and ra-
diocarbon dating study of the Ili loess, Central Asia [J]. Quaternary
Geochronology, 2012, 10: 2-7.

Song Y G, Lai Z P, Li Y, et al. Comparison between luminescence and
radiocarbon dating of late quaternary loess from the Ili basin in central
Asia [J]. Quaternary Geochronology, 2015, 30: 405-410.

Lai Z P, Mischke S, Madsen D. Paleoenvironmental implications of
new OSL dates on the formation of the “shell bar” in the Qaidam
basin, northeastern Qinghai-Tibetan plateau [J]. Journal of Paleolim-
nology, 2014, 51 (2): 197-210.

Al-Saqgarat B S, Abbas M, Lai Z P, et al. A wetland oasis at Wadi
Gharandal spanning 125-70 ka on the human migration trail in south-
ern Jordan [J]. Quaternary Research, 2021, 100: 154-169.

Huang C, Lai Z P, Liu X J, et al. Lake-level history of Qinghai Lake on
the NE Tibetan Plateau and its implications for Asian monsoon pattern-
A review [J]. Quaternary Science Reviews, 2021, 273: 107258.

Yu K F, Hua Q, Zhao J X, et al. Holocene marine "“C reservoir age

[33]

[34]

[35]

(36]

(371

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

variability: evidence from **°Th-dated corals in the South China
Sea [J]. Paleoceanography, 2010, 25 (3) : PA3205.

BT, BARAE. BRVL IR SE I A A 2 R R B R L[], 56
VU 28R 9T, 2007, 27 (5) : 828-833. [HUANG Zhenguo, CAI Fuxiang.
Buried weathering layers of the Late Quaternary and their environ-
mental significance in the Zhujiang river estuary [J]. Quaternary Sci-
ences, 2007, 27 (5) : 828-833.]

WRIEIRE, I, BUAtn, 4. BRI = F MBSt LRI T i B
[J]. VUL HI%, 1994 (1) : 67-74. [CHEN Guoneng, ZHANG Ke,
HE Xikun, et al. Paleo-geographic evolution of the pearl river delta
since the late Pleistocene [J]. Quaternary Sciences, 1994 (1) : 67-74.]
W 21 1 S AR BR VL = f it gt iR (7] AR BRI, 1995 (1)
14-17. [CHEN Peihong. Transgression and regression in the Pearl
River Delta since late Pleistocene [J]. Pearl River, 1995 (1) : 14-17.]
BTS2 BT S S W PR AR AT 7 (D] b
L K 2B 4 2546718 5, 2009. [CAO Linglong. Research on the late-
Quaternary sedimentary record and environmental evolution in Guang-
zhou[D]. Master Dissertation of Sun Yat-Sen University, 2009.]

W, XA, R, & BT =AHPRD16FLMAA A Mid s 51 T
B LK ) IR R [J] . Al R R A AR R, 2013,
52(3): 128-132,138. [ZHUANG Chang, LIU Chunlian, WU Jie, et
al. Microfossil records of borehole PRD16 and palaeoenvironment
since the Late Pleistocene in the Pearl River Delta [J]. Acta Scientiar-
um Naturalium Universitatis Sunyatseni, 2013, 52 (3) : 128-132,138.]
R, ERE, KB, S BRI =AM DAL DU I OSLAT CAR e
Bt V], EHLE, 2013, 40(6) - 1842-1849. [GUO Liangtian,
WANG Ping, ZHANG Ke, et al. OSL and "*C ages of the Late Qua-
ternary sediments in the east Pearl River Delta [J]. Geology in China,
2013, 40(6) : 1842-1849.]

YuZ X, Zhang K, Li X Y, et al. The age of the old transgression se-
quence in the Pearl River Delta, China [J]. Acta Geologica
Sinica:English Edition, 2017, 91 (4): 1515-1516.

Yim W W S, Hilgers A, Huang G, et al. Stratigraphy and optically
stimulated luminescence dating of subaerially exposed Quaternary de-
posits from two shallow bays in Hong Kong, China [J]. Quaternary In-
ternational, 2008, 183 (1) : 23-39.

LiuJ, Qiu J D, Saito Y, et al. Formation of the Yangtze Shoal in re-
sponse to the post-glacial transgression of the paleo-Yangtze (Changji-
ang) estuary, China [J]. Marine Geology, 2020, 423: 106080.
Hanebuth T J J, Stattegger K, Bojanowski A. Termination of the Last
Glacial Maximum sea-level lowstand: the Sunda-Shelf data
revisited [J]. Global and Planetary Change, 2009, 66 (1-2) : 76-84.
Hanebuth T J J, Voris H K, Yokoyama Y, et al. Formation and fate of
sedimentary depocentres on Southeast Asia's Sunda Shelf over the past
sea-level cycle and biogeographic implications [J]. Earth-Science Re-
views, 2011, 104 (1-3): 92-110.

BT, Rk, NS SR RN S R R O M. Jb st
Rl H A, 2013: 85-110. [LIANG Gan, WU Yebiao. Exploration
and Seismic Risk Assessment of Active Fault in Guangzhou[M].
Beijing: Science Press, 2013: 85-110.]

BME S, BUETS, BROE, 5. JET BRI = A NZK I3 LA A &
Ay A G 2 DU A PR S i Ak 7 s (0] BB R, 2016, 35(10)


http://dx.doi.org/10.1007/BF02085932
http://dx.doi.org/10.1016/j.quaint.2008.10.012
http://dx.doi.org/10.1016/j.quaint.2008.10.012
http://dx.doi.org/10.1016/j.quaint.2008.10.012
http://dx.doi.org/10.1016/j.quascirev.2012.01.002
http://dx.doi.org/10.1016/j.quascirev.2012.01.002
http://dx.doi.org/10.1016/j.quageo.2022.101320
http://dx.doi.org/10.1038/s43586-021-00058-7
http://dx.doi.org/10.1016/j.quageo.2012.04.005
http://dx.doi.org/10.1016/j.quageo.2012.04.005
http://dx.doi.org/10.1016/j.quageo.2015.01.012
http://dx.doi.org/10.1007/s10933-013-9710-1
http://dx.doi.org/10.1007/s10933-013-9710-1
http://dx.doi.org/10.1007/s10933-013-9710-1
http://dx.doi.org/10.1017/qua.2020.82
http://dx.doi.org/10.1016/j.quascirev.2021.107258
http://dx.doi.org/10.1111/1755-6724.13388
http://dx.doi.org/10.1111/1755-6724.13388
http://dx.doi.org/10.1016/j.quaint.2007.07.004
http://dx.doi.org/10.1016/j.quaint.2007.07.004
http://dx.doi.org/10.1016/j.quaint.2007.07.004
http://dx.doi.org/10.1016/j.margeo.2019.106080
http://dx.doi.org/10.1016/j.gloplacha.2008.03.011
http://dx.doi.org/10.1016/j.earscirev.2010.09.006
http://dx.doi.org/10.1016/j.earscirev.2010.09.006
http://dx.doi.org/10.1016/j.earscirev.2010.09.006

156

T M S5 5 1 20 M S

20234 12 H

[46]

[47]

(48]

[49]

1724-1733. [ZHAO Xinwen, LUO Chuanxiu, CHEN Shuangxi, et al.
Late Quaternary evolution history shown by Borehole ZK 13 in Pearl
River Delta, based on chronology and micropaleontology [J]. Geolo-
gical Bulletin of China, 2016, 35(10) : 1724-1733.]

ek, R, MRON, S BRTEDQK3EALE AN, HIlH
FRAE Rl R R ) [T]. U PR, 2013, 59(S1): 70-71. [LONG
Gui, XIE Yecai, LIN Xiaoming, et al. Characteristics of Quaternary os-
tracods and foraminifera from QK3 borehole in Pearl River Estuary
and paleo-environmental significance [J]. Geological Review, 2013,
59(81): 70-71.]

WFER, HARRH, SRk, S5 ISR DR AT IR S R 2
FPAIURRE AL (D] g 1B /TS, 2015, 31(10) = 8-18. [SHI Cui,
GAN Huayang, MA Shengzhong, et al. Late quaternary evolution and
sequence stratigraphy of the Lingdingyang eatuary in South China [J].
Marine Geology Frontiers, 2015, 31(10): 8-18.]

JR, FRE, AR, S5 BRI =M PN 6 S0 58 0 28 IR A A Bk
RN R R EEZT]. YIRZER, 2022, 40 (1) = 119-135. [ZHOU
Liang, WANG Yang, DU Xuebin, et al. Sedimentary evolution and re-
construction of maximum coastline transgression during the late Qua-
ternary at the western margin of the Pearl River Delta [J]. Acta Sedi-
mentologica Sinica, 2022, 40 (1): 119-135.]

REE, KEZ, BbeR, 5 ORISR I RILA O TEHH sk
BIFRETIC S [J]. HE i R 5 5 DU 22 57, 2003, 23 (2) = 9-18. [YU
Suhua, ZHANG Yulan, YANG Xiaoqiang, et al. Environmental re-

[50]

[51]

[52]

(53]

cords in the Xinmin core since the late Pleistocene in the northern coast
of the Shenzhen bay [J]. Marine Geology & Quaternary Geology,
2003,23(2):9-18.]

W, 5, ek, 55 BRVT EUNEITE: 3 BT b X RG E R H LU R
W R (1], W HEE224R, 2014, 16(6) : 835-852. [XIE Yecai,
WANG Qiang, LONG Gui, et al. Transgressive sequence since the
Late Pleistocene in Xiaolan Town-Wanqingsha area, Zhujiang River
estuary [J]. Journal of Palacogeography, 2014, 16 (6) : 835-852.]
MR, X5 S, B, S BRVL = A0 55 V0 20 R B A0 i TR
R [J]. 35 AR, 2016, 35(10) : 1734-1744. [CHEN Shuangxi,
ZHAO Xinwen, HUANG Changsheng, et al. Sedimentary response to
the Late Quaternary environmental evolution in Pearl River Delta [J].
Geological Bulletin of China, 2016, 35 (10) : 1734-1744.]

AU, KR, REMEAL, 25 BRVE=MIMMIS S vk Wi H & sh ¥
UEHE [T]. S5 DY 4LAf 72, 2020, 40(5) : 1095-1104. [FU Shuging,
ZONG Yonggiang, XIONG Haixian, et al. New evidence for sea level
changes during the Marine Isotope Stage 5 in the Pearl River Delta [J].
Quaternary Sciences, 2020, 40 (5) : 1095-1104.]

SRR, BOLIK, BN, 46, BRIT =R R IR . W T i
W SHEZENIR R T, AL, 2016, 36(3) : 326-333. [ZONG
Yongqgiang, HUANG Guangqing, XIONG Haixian, et al. Relationship
between Late Quaternary lithostratigraphy, sea-level change and tec-
tonics in the Pearl River Delta [J]. Tropical Geography, 2016, 36 (3) :
326-333.]


http://dx.doi.org/10.3969/j.issn.1671-2552.2016.10.021
http://dx.doi.org/10.3969/j.issn.1671-2552.2016.10.021
http://dx.doi.org/10.11928/j.issn.1001-7410.2020.05.01
http://dx.doi.org/10.11928/j.issn.1001-7410.2020.05.01

	1 区域地形地貌
	2 钻孔位置及样品特征
	2.1 钻孔特征与地层划分
	2.2 样品特征

	3 测试方法
	3.1 AMS 14C测年
	3.2 光释光测年（OSL）

	4 测试结果
	5 讨论
	5.1 珠江三角洲底界年龄和初次海侵时间
	5.2 珠江三角洲全新世海侵时间
	5.3 珠江三角洲时间框架及环境演化过程

	6 结论
	参考文献

