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Preface

The wide shelf of the northern continental margin of the South China Sea hosting sediments that dis-
play the variation in natural and anthropogenic environmental processes since the Neogene is closely relat-
ed to the rifting process of the South China Sea basin. In particular in the Beibu Gulf, the subsidence of
the NW —striking Yinggehai Basin and the NE-=striking Qiongdongnan Basin and Beibuwan Basin did pro-
vide the accommodation space for sediments as records of changes in climate, sea level, river born sedi-
ment supply, and oceanographic conditions during the late Quaternary. It is the wide shelf with a gentle
slope that mirrors with its sediments the shoreline shifi—the marine transgression—because of post-glacial
sea—level rise exemplarily. The biofacies of these sediments stands for the changes of the depositional en-
vironment, whereas the geochemical and biogeochemical facies signature of the younger deposits display
the anthropogenic impact on the marine environment. These outstanding sedimentological conditions can
be compared with the Sunda Shelf in the West of the South China Sea. But different from the Sunda Shelf
where sediments have been intensely investigated during the last vears, the great potential of Beibu Gulf
sediments as indicators for late Pleistocene to Holocene paleo—environment has been deployed relatively
scarcely in the past. This gap is started to become closed by the actions of a Chinese—European (in parti-
cular German ) research team. Scientists from the Guangzhou Marine Geological Survey ( GMGS) in
China and the Leibniz Institute for Baltic Sea Research (10W ) Warnemiinde, Germany had started com-
prehensive studies of Holocene sediments in the Pearl River Delta already more than 10 years ago ( Harff
et al. 2010). This team together with Leibniz Center for Tropical Marine Ecology (ZMT) Bremen, Ger-
many , continued its studies from 2009 to 2011 in the Beibu Gulf by launching a new research project
BEIBU (" Holocene environmental evolution and anthropogenic impact of Beibu Gulf, South China
Sea” ) financed on the Chinese side by the China Geological Survey (CGS) and on the German side by
the Federal Ministry of Education and Research ( BMBF ). The research program of BEIBU was focused
on the one hand on basic sciences in terms of budgeting energy and material {luxes in the Beibu Gulf on
time scales from millennia to decades, but included also applied aspects such as risks of hazards linked to
the utilization of the natural environment for the society. Despite the fact that the GMGS did provide his-
torical data from earlier research campaigns the first main task of the international team was concentrated
on the acquisition of new research data (oceanographic data, bathymetric measurements, and high reso-
lution seismic profiling deseribing the structure of Quaternary sediments) and the sampling of the water
column and sediments. For this task two expeditions have been sent to the Beibu Gulf deploying the Chi-
nese R/V FENDOU 5 (Sept 23 to Oct 16, 2009) and the German R/V SONNE ( Dec 1 to 24, 2011).
For data interpretation and synthesis as well the scientists from China and Germany shared their forces ex-
emplarily. The joint use of research equipments and a well designed work plan initiated a research net-

work releasing remarkable synergetic effects. Even to enhance to capability further international scientists
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have been invited for co—operation. Research results have been presented at scientific congresses, such as
the 34th and 35th International Geological Congresses 2012 at Brisbane, Australia, and 2016 at Cape
Town, South Africa. Scientific manuscripts are published internationally as individual papers in highly ac-
knowledged scientific journals such as Marine Geology or comprised by anthologies ( Harff et al. 2013,
Clift et al. 2016). With this book Chinese authors of the BEIBU team report about selected scientific re-
sults.

After the introduction to this book ( Chapter 1) by Zhen Xia, in Chapter 2, Zhenang Cui and Yi
Pan give an overview about the regional setting of the Beibu Gulf. In three sections the authors explain
natural geographic, marine hydrometeorological , and regional geographic conditions of the research area.
Additionally also anthropogenic effects of human activities are highlighted which play an important role in
the area under investigation. It can be regarded a hot spot in economic utilization of the coastal zone, but
also the drainage area of rivers merging the South China Sea. In Chapter 3 Jianfei Lu et al. specify these
general remarks in terms of recent hydrodynamic conditions and sediment dynamies in the Beibu Gulf. In
five sections the authors consider the sea floor morphology , the hydrodynamic environment, sedimentolog-
ical regionalization and transport direction and conclude with a sediment transport model that express
comprehensively the sediment dynamics of the Beibu Gulf basin. Obviously wind driven waves and cur-
rents—changing the direction seasonally according to summer and winter monsoon are superimposed by a
diurnal tidal system—determine the sediment dynamics within the gulf and the location of depositional cen-
ters. Mineralogical and geochemical * provinces™ of the sea—floor sediments reflect source areas at the
northern and western ( Vietnam) mainland, river born sediments east of the Qiongzhou Strait ( Pearl Riv-
er) , Hainan Island, but also from re—mobilized marine sediments. The hydrodynamic simulation confirms
the key role of the highly ( erosive) dynamic Qiongzhou Strait for the formation of the * Butterfly Delta”™
on both sides of the strait ( see Chapter 4) and the granulometric separation of coastal areas from the dep-
ositional basins in the center of the Gulf. Results of Chapter 3 serve as a base for Chapter 4 in which Ny-
gen Ni et al. describe the evolution of the Holocene depositional environment. The authors have investiga-
ted seismic profiles and sediment cores and did identify two main depocenters within the Gulf; The afore-
mentioned “Butterfly Delta”™ at the East—and West—Mouths of the Qiongzhou Strait and the mud depo-
center in the Southern Beibu Gulf. The " Butterfly Delta™ can be regarded a regional phenomenon compa-
rable to tidal deltas. But, in difference to the latter ones, the Qiongzhou Strait is formed by a combined
effect of tidal currents and seasonally changing monsoon driven longshore sediment transport. According to
radiocarbon dating, because of the postglacial rising sea—level , the Qiongzhou Strait had opened around 9
k BP as a permanent connection for east—west waler exchange between the Beibu Gulf and the northeast-
ern shelf of the South China Sea. The authors discovered the permanent marine environment on the shelf
basin has led to the formation of the *Southern Beibu Gulf Mud Depocentre™ (SBGMD ) as one compo-
nent of a Holocene mud belt of the Chinese marginal seas. The history of the marine transgression can be
can be read relatively detailed from dated sediment cores taken from this depocenter. Accoring to proxy—
data interpretation this history has to be subdivided into 4 stages starting with terrestrial conditions around
17. 0 cal BP, followed by fresh/brackish environment, the marine transgression ( between 11.6 and 8. 4

cal BP) , followed up by permanent marine environment. The reconstruction of postglacial sea—level his-



tory can be correlated well with the sea—level curve published by Tanabe (2004) and is completed by the
reconstruction of the climate condition. Huayang Gan et al. in a multi—proxy approach ( Chapter 5) have
deciphered facial data of sediment cores from the (SBGMD). The authors describe the post—glacial envi-
ronmental evolution of the Beibu Gulf. In particular microfossils have proven to be valuable paleoclimate
indicators. Based on foraminifera analyses 5 stages of Holocene temperature changes have been identified
which can be correlated with the sea—level history: The rapid postglacial rise by ca. 6. 0 ka BP coincides
with warm climate. The sea—level drop after 6. 0 ka BP correlates with a cooling phase from 5.7 ka to 0. 5
ka BP, whereas the modern sea—level rise coincides with warm phase after 0. 2 ka BP. These results a-
bout regional climate change have to be specified and quantified during forthcoming research in particular
as the time span covers the transition between natural environmental change and anthropogenic effects on
climate evolution. Zhenang Cui gives an overview about the phase of the onset of man—made driving
forces on the environment and corresponding scientific research achievements in this field so far ( Chapter
6 ). He concluded that we are still at the beginning of a phase of studies of the marine environment at the
northern margin of the South China Sea whereby the coasts as extremely fragile areas have to be focused
on in the near future.

Xiaojie Yuan et al. confirm this assumption and deal in Chapter 7 with sea—water quality, heavy
metal (Cu, Pb, Zn, As, Cd, Hg) and organic pollution (PAHs, PCBs, OCPs) , TOC, TN, TP)
as well as nutrients (NO;=N_, NO,-N, PO,-P, Si0,-Si) in Beibu Gulf water column and sediments.
Whereas in the open gulf and its sediments the pollution is relative low, the ecological risk in coastal ar-
eas, especially close 1o ports and docks and their polluted water and sediments is relative serious and
needs permanent control and management. In Chapter 8 Yaohong Shi and Jiangping Yang continue the
concepl of environmental risk evaluation in the view of engineering geology and geo—hazards assessment
based on the comprehensive analysis of geophysical data. The authors identified two groups of potential
geological hazards with 14 types. They distinguished between active destructive geological hazards and
non—aclive ones. The first group includes tectonic faults, shallow gas, mud diapirs, sand ridges,
slumps and earthquakes, whereas buried ancient channels, buried ancient lakes, buried ancient
deltas | troughs, shoals, convex land forms, submarine bars, and submarine sandy spits belong to the
group of non—active geological hazards. Based on this classification together with information about sea—
floor morphology and surface sediments the research area was subdivided ( mapped) into 6 major engi-
neering geological divisions. This map can be used for marine spatial planning for coastal zone manage-
ment.

Chapter 9 is devoted to comparative studies of the Beibu Gulf with the Earl River Estuary and the
semi—enclosed Baltic Sea. Zhenang Cui and Xiaojie Yuan show that the study areas were influenced in
general by similar climatic changes and events which do show however different time pacing. Main differ-
ences are recorded between sea—level curves of the northern South China Sea and the Baltic Sea because
of the Glacio—Isostatic Adjustment that did influence the Baltic Sea remarkably.

The volume published here can be regarded a valuable document for the progress in marine research
in Chinese marginal seas. The results are a well balanced report of scientific achievements in basic and

applied sciences. | personally had the honor to work with the research team for decades, and I would like
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el Rl R A 2, OB I B A AE A o R RS, d S e T O A A T 2
2009 4F, ]G K R TG e B R AL AL, DU AR S R ETHER 2010
LT P IEE K PR T e A R 2 601 km®, Hp R TG e e i A 81 km®, PR Y e g i A
320 km?, EEG YN HLE . A RIS TR R L, VIR M A e TE s 2011 4, )
PR LR th il . K RUL, BRI, ZPITL . BiRIL 5 4% 32 Sl A 15 e ) Btk 363 706 t,
AR {5 e i 24 167 km®, ESLEERTS U O CHLE . IS PEBERREL . A E AT B
JIC T YRR R M T, 2 A R L 2005 4F 6 H 17 H, 28 (RS Y R4
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FHRE] HETS F80E 240 hm® AT ILT 40, R 930 £ J700; 2012 48, {530 4e ) Pa b g B
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sRPGHT R R EIEERE R R AR, O KROIE TR, T dRiESE
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BIEATIL 1151 420T; 2013 48, S20) PR ks i &5 KA 8 A, Horpdf 30 5 i R0 “ifggie”
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2006 4, L KA 4.2 GhE, R R EEALIEE VD B A R B 10 kLG £ UL ET
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F, WMEE . LR . YRS O RO B ST

Al UL, JEER AR AR RSO, R AR B, MR R e 2, Al
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