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Abstract: Located on northwestern South China Sea and the transition zone between continent and marine, less
understanding on Beibu Gulf’s background of Holocene palaeo-climatic & ecological evolution needs to further
improve. We acquired Holocene sediments drilling core STAT22 in its southern basin and made the lab analysis

on high resolution samples’ sporopollen fossil, granularity, macro-& micro-geochemical elements, detrital
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mineral and 6'30 and Globigerinoides ruber *C aging. Comprehensive analysis and comparison showed that
composition of Pinus sp., Castanopsis sp., Quercus sp., and Microlepia sp., Polypodaceae revealed historic
tropical and sub-tropical climatic background, and fern spices’ general growth trend from 6.2 ka and also
indicated fluctuations from their distribution. From above time point, silt sand and clay also generally increased
and the sorting improved. Indicating continent provenance, Al,O3;, Fe,0;, MgO etc increased and SiO,, CaO,
MnO, Sr decreased instead, and main minerals were Quartz, Feldspar and weathering minerals. '*0 temporal
distritution could primarily correspond to Chinese Holocene temperature demonstrating a cooling trend from
HTO with mean relative difference —21.20% in §'30, and the basic climatic phrases were classified based on
9.0 ka, 6.2 ka, 4.0 ka, 2.0 ka key timing points displayed in regional and also North Atlantic fluctuations. It also
showed that Beibu Gulf had become the interaction zone of summer monsoon systems and cold air-mass frontier
after westerly southward shift enhancing the regional precipitation and chemical weathering, which demonstrated
in hydro-genesis of heavy mineral Hematite too. Regional litho-surface process included coupled heat expand &
extraction and de-silicon & —calcitication to speed up weathering and geochemical elements’s release forming soil
horizon further. There were dramatic oscillations of above granularity and other elements during the end part of
HTO also called deteriorating period showing a cooling as well as HTO termination trend in China. “4.2 ka
Event” exerted significant impacts on sedimentation and since then the chemical weathering continued intensifying.
Also the bio-diversity index of sporopollen fossil indicating the palaeo-vegetation’s structure and optimization
displayed an overall increase based on above cycling time nodes and thus marine palaeo-productivity benefited
from climatically driving growth of runoff input. The summary could be reached that Beibu Gulf was sensitive to
climatic change, westerly southward shift acted as a positive effect on precipitation mechanism through climatic
mode’s evolution constituting a transition zone between warm as well as humid and cold air masses, and the
litho-surface processes were under the almost orderly regulation of solar radiation forcing and climatic change
and there was a close relationship between regional continent and marine forming a complex and had become the
fundamental of modern ecosystem and an important marine ecological component of northern SCS.

Key words: Beibu Gulf; Holocene; palaco-ecology; palaco-productivity
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Table 1 Globigerinoides ruber aging data at different depth
of sediments core STAT22

BEAIRIE /em  #IE/(cal. a)  EFE(20)/(cal. a)

Ut

70~75 830 722~919
205~210 4190 4055~4 362
P, 210~215 5040 4 874~5 225
240~245 5550 5451~5 644
275~280 6230 6 109~6 320

290~295 11110 10 959~11 222

e ST 4 305~310 17 990 17 817~18 178
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Fig.3 Composition, granularity and sedimentation rate of sediments core STAT22
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Fig. 4 Macro-, micro-geochemical elements concentration of sediments core STAT22
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Table 2 Detrital minerals concentration statistics of sediments core STAT22

GeitmiH A1 K Wikwy wsta Azntt

Bty SRR

Wk WG 4 MING O

T A%/ % 57.67 426 9.46 0.322 0.130
/% 70.27 6.79 18.18 1.679  0.631
SF14/% 65.22 5.60 14.25 0.721 0.306
WHi/%  67.10 5.89 15.72 0.827 0.412
i A -0.50  -0.12  —0.88 1.530  0.620
(B -034 =039  -0.08 2210  -0.770
A5 RE 0.04 0.10 0.16 0.430 0.470

0.165 0.030 0.011 0.002 0.001 0.015 0.012
1.469 0.252 0.019 0.019 0.006 0.026 0.034
0.491 0.130 0.004 0.006 0.001 0.007 0.020
0.671 0.161 0.013 0.009 0.001 0.018 0.030
1.150  -0.240 1.120 0.630 2.770 0.820 -0.660
0.580 -0.230 -0.710 0.860 7.970  -1.230 -0.800
0.630 0.380 1.680 0.610 2.180 1.440 0.580
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Table 3 Primary regional climatic phrases in Beibu Gulf based on sediments core STAT22
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Fig. 6 Regional weathering indicators’ distribution of sediments core STAT22
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BT FREZE 1.0 ka BrBAEMES, KGR sh EF-
(B 6q)o LA 3¢ BB Al 3 0 2 B 1) 3R e 1 el 3 11
MR B 28 % i A B e i HLA R B R
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e, FIIRMG R HAE, (0 SR (E 2 R
=, R BN Ry RIK 25 R 9 U 1 DR A
JR X N it RS 1 4 S AR S T By
Bt SEhr b sh PRl B 2 EREHIE, Bond JHAT
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Table 4 Granularity and others’ variability during climatic transition 6.0~5.2 ka of sediments core STAT22

B EiFLun w wmik A SRR SRR S WS
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WEITE B Co Ni Cr Zn Zr Sc A% Ga Ba
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Table 5 Linear trend slopes of granularity and others from 4.0 ka of sediments core STAT22 (1/ka)
HLEE barg it SRR W {E 1 pipitSid (TEN
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G. ruber A L4 60 FF#E /8 (Devendra et al., 2019),
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Fig. 7 Marine palaeo-productivity indicators of sediments core STAT22
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Table 6 Primary continent-marine complex’s cycles in Beibu Gulf based on sediments core STAT22
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J1T 6.0 ka HiJ& A E (il 555, 2005), H H4#rt
DAk 00 R #fE it b b b DX G 4 v s
Ty o SR N RN < B (o =
2007), WA K JED DT T R AL FER A, E R X
SRS R GGG R R 23.00%, db BRI 4 X
IRHL TOC TN EVABH 2 B (B 35 AT [ &, 2008;
Fan et al., 2017). VL Ef¥ 45 456510 Hr
FEH, JUHRVE IR A T RIS | YRR AR TR
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