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Foreword
Understanding the current and future climate and environmental system requires a deep insight
into the development of the global climate during the Quaternary, and the Last Glacial Cycle (LGC)
in particular. High frequency climatic and environmental changes are recorded by proxy-data of sediments
accumulated on the continental shelves and shallow basins of marginal seas. The sedimentary records
do not only reflect changes of the environment on the global, but also on the regional and sub-regional scale.
The basins receiving the load of sediments discharged by river mouth systems or coastal erosion display
the history of impacts of natural and anthropogenic forcing on the environment of sediment transport
from the origin to the final destination. Sedimentological source-to-sink studies allow mass balancing
and detailed paleoenvironmental and paleoclimatic synopsis of local to regional development of geosystems
in transitional continent – ocean position.
A Polish-Chinese research team is investigating the relation between the Hainan Island as the source
and a deltaic systems SW offshore in the Beibu Gulf, South China Sea (SCS), between Marine Isotopic Stages (MIS)
4 and 1, in a source-to-sink study. Key results of the research project “Evolution of the Hainan Delta (SCS’s NW
shelf)

as

a

response

to

changes

in

paleoenvironment

since

Late

Pleistocene

–

ERES”

will be presented at this International Conference to be held at the University of Szczecin.
The conference is not limited to the goals of the ERES project. It is anticipated to discuss source-to-sink studies
for Quaternary marginal seas in general, so that also scientists from the Baltic Sea and other comparable areas
shall feel addressed to join the conference in order to discuss methodological questions of coastal research, as
well as general topics of the interference of natural and natural driving forces of the global change. Related
research topics are not rooted just in the academic ivory tower, but directly related to socio-economic approaches
and management tasks. For this reason, not only geoscientists are invited to join the conference
but also coastal engineers, socio-economists and representatives of environmental protection and planning
agencies.
Organizers
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Analysis of the times of reaching victims with the use of geolocation tools
1

Maria Adamczyk#

University of Szczecin, Department of Water Safety, Mickiewicza 18, 70-383 Szczecin, Poland
#
maria.adamczyk@usz.edu.pl
Key words: water tourism, geolocation, drowning, water safety

ABSTRACT
The World Health Organization (WHO) states that drowning is one of the most common causes
of unintentional damage to health or loss of life and as a cause of death amounts to as much as 7% of all deaths.
Every year, around 360000 people die as a result of drowning in the world. Facilitated access to water reservoirs,
the use of small vessels, drinking alcohol over water are one of the most frequently mentioned WHO risk factors
for drowning.
An inherent element of water tourism should be risk estimation and reducing the likelihood of occurrence and
size of threats. It is the duty of everyone who practices water tourism to ensure safety by minimizing
the likelihood of an event and their consequences. Modern technologies can be used to minimize the effects
of threats by providing tools available to every tourist.
In the West Pomeranian Province, the unit managing and coordinating rescue operations is the Water Rescue
Coordination Centre (CKRW) in Szczecin, closely cooperating with other services and partners, performing their
tasks in the created Integrated Rescue System through emergency numbers and the Ratunek application. This tool
enables the emergency services to track the location of the person calling for help with an accuracy of 3 meters
and its route of travel.
Observing search activities carried out by paramedics, the problem was diagnosed that calling for help
has a clear problem with determining their position when they are on the water. The Rescue application created
was designed to help the departments find the victims by minimizing the search time.
The application has been tested in terms of functionality and ease of installation and use. Conducted actions
using the application with geolocation resulted in finding and transporting the victims without the need
to provide medical assistance.
The results achieved were compared with the shares without using the application. It was found that the search
and time of reaching victims with a specific location were shorter than those who did not use the Ratunek
application. It can be concluded that victims who call for help through the Rescue application have a better chance
of finding and surviving.
After an in-depth analysis of the activities, it is possible to determine the need to create a Ratownik application,
where active rescuers who are not on duty but who function in private life could be disposed to provide assistance,
provide the AED when a victim is in their area. Working with these two tools could have an impact on increasing
survival in health and life threatening situations in Poland.
REFERENCES
Zalewski T. et al., 2017. Report on the review of bathing areas and places commonly used for bathing in the West Pomeranian
Province.
The CKRW database in Szczecin.
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Late Pleistocene and Holocene paleogeography of Hainan Island
− first results of the 2017 expedition
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1
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ABSTRACT
The ‘2017 Hainan Island Expedition’ was organised as a part of the ERES project. The main goal
was to collect rocks and sediment samples for heavy minerals analysis and paleogeographical reconstruction
of western Hainan during late Pleistocene and Holocene. Total number of 82 sediment samples and several loose
rocks were collected straight from the bedrock and lower river terraces. Samples were analysed using sieving
method, AAS, including palynology and diatoms. Samples age was determined by 14C method, basing
on a preserved plant macrobytes or bulk organic-rich samples.
The coastal zone of the western Hainan island is developed mainly as a cover of quaternary marine sediments,
lying on a Paleozoic-Mesozoic granitoids and several volcanic rocks. In the terms of geomorphology, at least
three levels of marine terraces (5 ± 1; 11 ± 2 and 22 ± 4 m asl; DEM data) were identified. The lowest terrace
is associated with the Holocene period; the higher two with the last Pleistocene interglacial periods (Pedoja et al.,
2008). Marine terraces are cut-down by estuary sections of river valleys. Well-developed levels of coastal plain
terraces, rising about 3-4 m above recent river bottom, were also recognised. In the lowest part of the valleys
of Nan Gang, Tong Tian and Zhu Bi rivers, under a 3 m thick cover of sand and gravel alluvium, a series
of organic muds and muddy-sand sediments was found. The age of analysed organic sediments strongly varies:
the oldest sediments were found in the Nan Gang river valley (45000 ± 3000 y cal. BP), while the others are much
younger, indicating accumulation during the Holocene (age in the range of 10000 to 2000 y cal. BP).
Theoretically, mentioned sediments can represent the alluvial plain or coastal mangrove plain decantation
basin sedimentary environment. In order to get some comparative information, studies of the modern mangrove
plain sediments (northern bank of the Danzhou Bay) were undertaken, as well the Wanghua delta plain.
Results indicate a fairly significant geochemical similarity, comparing to the samples taken from
the mangrove plains and river valleys. The silty-sandy sediments could have been formed as a part of mangrove
plains, developed in the lower sections of river valleys at least during Holocene. Accumulation processes
of muddy sedimentation were interrupted in the middle or upper Holocene − most likely earlier in the Zhu Bi
river valley and later in the Tian Tong valley. However it is difficult to say when this occurred exactly, because
of a high probability that an undefined top part of these sediments was eroded during the first stages of modern
sandy and gravel river terrace accumulation.
Taking into account the age and textural features of sandy/gravel alluvial cover forming terraces, it can be
assumed that accumulation of coarse sediments was initiated as a result of the Hainan island agricultural human
activity (about 5600 years cal. BP), especially due to rice cultivation (Wu et al., 2016). However, a more intensive
cultivation increase occurred much later − in the period of 2640 to 1880 years cal. BP. At the same time,
deforestation began, as indicated by lithological and palynological data from the Shuangchi Maar lake (Zheng
et al., 2003, Zhao et al. 2009, Zhang et al. 2017). A significant rate of erosion and denudation processes
in the area of Hainan island during the last ~4000 years is documented also as an increase in the sandy fraction
content of marine sediments accumulated on the shelf near the south-eastern coast of the island (Xu et al. 2017).

10

International Conference „Sedimentary Source-to-Sink Systems in Marginal Seas”
University of Szczecin, Nov 13 – 14, 2018 Szczecin, Poland

Acknowledgments:
The study was supported by the Chinese-Polish Research Project (ERES), the National Science Centre (project
No. 505-1100-250837), China Geological Survey (No. GZH201500207), National Program on Key Basic Research Project
of China (No. 2013CB956104), National Natural Science Foundation of China (No. 41376063).

REFERENCES
Pedoja K. et al., 2008. Mar. Geol., 255, 103−117.
Wu Y. et al., 2016. Quat. Int., 426, 120−125.
Xu F. et al., 2017. Cont. Sh. Res., 144, 21−30.
Zhang W. et al., 2017. Quat. Int., 30, 1−7
Zhao Y. et al., 2009. E.-Sci. Rev., 97, 242−256.
Zheng Z. et al., 2003. Ch. Sci. Bull., 48 (5), 497−502.
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1
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ABSTRACT
Two sediment cores (LDW-1 and ZBW), taken from the continental shelf at the foot of the Hainan island
in the northern part of South China Sea were subject of sedimentological and geochemical investigations.
The purpose of these studies was to reconstruct the paleoenvironmental evolution of the area during the Last
Glacial Period.
Clustering analysis of all samples from both cores allowed to distinguish over a dozen geochemical facies
related to various depths of the sea. The results of sedimentological and geochemical analyses were correlated
with the results of OSL dating and this allowed to determine the sedimentation coefficients (T. Jiang, 2017,
personal communication) and to compare the sedimentation conditions to the global curve of sea level changes
presented after Waelbroeck et al. (2002).
The attention was paid to the grain-size coarsening upward of both cores, which may indicate a large supply
of mineral material in the historical times. It can be assumed that the accumulation of coarse sediments
was initiated as a result of the Hainan island agricultural human activity. The latest results of paleo-ecological
research from the south-eastern part of Hainan indicate very early development (about 5600 years cal. BP)
of some domestic rice cultivation (Wu et al., 2016).
Acknowledgments:
The study was supported by the Chinese-Polish Research Project (ERES), the National Science Centre (project No. 5051100-250837), China Geological Survey (No. GZH201500207), National Program on Key Basic Research Project
of China (No. 2013CB956104), National Natural Science Foundation of China (No. 41376063).

REFERENCES
Wu Y., Mao L., Wang C., Zhang J., Zhao Z., 2016. Phytolith evidence suggests early domesticated rice since 5600 cal BP
on Hainan Island of South China. Quaternary International, 426, 120−125.
Waelbroeck C., Labeyrie L., Michel E., Duplessy J.C., McManus J.F., Lambeck K., Balbon E., Labracherie M., 2002.
Sea‐level and deep water temperature changes derived from benthic foraminifera isotopic record, Quaternary Science
Reviews, 2, 295–305.
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Effects of sea water intrusion in November 1995
on the Karsibór Spit oak tree stands
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ABSTRACT
As a result of strong northerly winds and a drop in atmospheric pressure, the Pomeranian Bay water surged
to 1.6 m above the mean sea level. At the same time, the water current direction in the Świna and Piastowski
Canal was reversed, whereby saline water from the Pomeranian Bay intruded into the Szczecin Lagoon
and flooded the low-lying areas on the shores of the Świna Gate and the Lagoon (Kowalewska-Kalkowska, 2012).
About 100 ha of woodland areas of the Karsibór Spit were flooded; the mean depth of flood water
was 1 m. At the start of the next vegetation season high crown transpiration coupled with the lack of access
to the groundwater (ice cover on the forest floor) resulted in physiological drought and heavy leaf damage
in June. The damage was visible primarily in oaks and beech trees, the alder and birch being less susceptible.
In subsequent years, the tree stands in the formerly flooded areas showed a reduced fitness, visible as
an increase in pest density, crown deterioration, and tree mortality. The inventories showed 122 ha
to be affected, including 100% tree damage rate in a woodland area of 68 ha.
The subject of the research were native species of oaks: pedunculate (Quercus robur L.) and sessile oaks
(Quercus petraea) growing on surfaces under direct influence of sea water intrusion in November 1995. In total,
samples with Pressler’s bores from 12 living trees and 12 discs were obtained. Based on them, two chronologies
were compiled: 136 years old, covering the period 1865-2000, and 159 years old and represents the period 18401999 (Cedro, 2007). The tree ring analysis of the oaks singled out the year 1996 as characterized
by a strongly reduced annual increment. A number of subsequent years showed diminished increments as well,
but the decrease was not associated with meteorological conditions.
Dendroclimatological analysis of oaks growing on surfaces influence of sea water intrusion revealed a small
relationship between the annual growth rate and climatic conditions. Oaks occurring in the near vicinity (Wolin
Island) on mineral soils show strong growth-climate relations (60-70% of incremental reactions
can be explained by the changing pluvial conditions of summer months, Cedro 2003). Due to the specific location
of the studied plots, the hydrogeological conditions depend mainly on the frequency and strength
of storms causing saltwater floods into the Szczecin Lagoon, the high water states associated with the Odra
flooding states and the anthropogenic factor, changing in recent decades in meaningful habitat conditions.
The impact of the analyzed hydrographic situation of November 1995 was unusually large, because high water
levels and flooding of forest areas occurred immediately before the beginning of the harsh winter, which made
the outflow of excess water more difficult.
REFERENCES
Cedro A., 2004. Zmiany klimatyczne na Pomorzu Zachodnim w świetle analizy przyrostów rocznych sosny zwyczajnej,
daglezji zielonej i rodzimych gatunków dębów. Wydawnictwo In Plus, Szczecin, 1−149.
Cedro A., 2007. Wpływ cofki z listopada 1995 r. na drzewostany dębowe na Mierzei Karsiborskiej (red. A. Kostrzewski
i J. Szpikowski), [w]: Funkcjonowanie geosystemów zlewni rzecznych 4. Procesy ekstremalne w środowisku
geograficznym. Bogucki Wydawnictwo Naukowe, Poznań, 253−262.
Kowalewska-Kalkowska H., 2012. Rola wezbrań sztormowych w kształtowaniu ustroju wodnego układu Dolnej Odry
i Zalewu Szczecińskiego. Uniwersytet Szczeciński. Rozprawy i Studia, t. 834, 1−258.
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Holocene history of the southern Baltic Sea level changes as recorded
in the deposits of the sedimentary basins of the Mrzeżyno area (NW Poland)
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ABSTRACT
Holocene stages in the development of sedimentary basins that existed within the Samowo paleochannel were
constructed based on multidisciplinary studies of sediments. Data from granulometry, lithology, plant
macroremnants, non-pollen microfossils, diatoms, cladocera, mollusks and ostracods provided
a foundation, based on which local environmental conditions were reconstructed. Palynology and radiocarbon
datings provided age control. Bioindicative properties of both plant and animal remains, as well as differences
in sediment lithology, enabled discrimination between 37 sedimentary series, associated with each phase
of the study area development, especially with changing hydrological conditions. The evolution of this area
as recorded in sediments, progressed from early Holocene lacustrine-marshy basin characterized
by considerable water level and salinity fluctuations, with short-lived marine incursions, especially
in the middle part of the Holocene, through dynamic fluvial environment events, a late Holocene biogenic
environment, to the youngest aeolian accumulation processes. In the present study, an attempt was made to link
the various stages in the development of this area, influenced both by local and regional environmental changes,
and the associated habitat condition changes.
The Rega river estuarine system was an area subject to multiple changes in environmental conditions
due to sea level fluctuations forced by climatic changes. At the same time, many of these changes were imprinted
over this area for a considerable time. This study results show that the southern Baltic sea level was forced
predominantly by climatic factors. High sea level can be associated with positive thermal anomalies, whereas low
sea level periods reflect the cold periods of the Bond cycles (Bond et al., 1997). Cool periods
are often associated with elevated aeolian activity, which is further invigorated during southern Baltic lowstands.
Riverine series F2 through F5 can be linked with lowstand periods. In some cases, it is challenging to precisely
and unambiguously determine the riverine series time of deposition.
REFERENCES
Bond G., Showers W., Cheseby M., Lotti R., Almasi P., de Menocal P., Priore P., Cullen H., Hajdas I., Bonani G., 1997.
A pervasive millennial-scale cycle in North Atlantic Holocene and glacial climates. Science, 278 (5341), 1257−1266.
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ABSTRACT
A geological study, based on seismic profiles and sediment core, has been accomplished on the continental
shelf of southwestern Hainan Island, Northwestern South China Sea. The Late Quaternary sedimentation
and structural features of the continental shelf delta have been investigated using a single channel high-resolution
seismic profiling system. Detailed seismo-stratigraphic analysis led to the correlation between seismic units
and core deposits. Three shallow seismic units denoted as unit 1, unit 2 and unit 3, bounded by three major
unconformities (R1, R2 and R3) have been identified.
Seismic unit 1, the uppermost unit, formed on R1 during the Last Glacial Maximum lowstand of the sea level
and the following post glacial transgression. The seismic unit 2 deposited on R2 prior to the Last Glacial
Maximum lowstand of the sea level. The seismic unit 3 deposited on R3 was a lowstand sea level system. These
units form the lowstand, transgressive and highstand systems tracts, respectively. On the continental shelf, where
the maximum sedimentation occurs, transgressive delta facies formed in the unit 2. The OSL dating
of ZBW core indicate that the major seismic sequence formed between MIS-5 to MIS-1, and the delta
was formed during the time span of 56-65 ka BP. Using the digital elevation model plus the delta geometry, mass
balancing, the paleo-digital elevation model of the delta area during the reflector R1-R2
was reconstruction. The results show that the water depth becomes shallow from the 56-65 ka BP with mass
sediment input from the rivers of Hainan Island.
Sediment supplies that interact with glacio-eustatism have also controlled temporal and spatial distributions
of Late Quaternary delta deposits on the continental shelf of Southwestern Hainan Island, Northwestern South
China Sea. The general architecture of the late Quaternary shelf deposits is determined by global glacial-eustatic
cycles. However, the lateral variability of the seismic units depends largely on local factors such as:
(i) the position of sediment sources; (ii) climate erosive processes such as strong monsoon, mass wasting
or wave base dynamics; and (iii) underlying geomorphic restrictions.
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ABSTRACT
Transmission of erosional signals from source to sink in Asian river systems is modulated both by sediment
supply controlled by the monsoon, as well as by sea level variation that drives temporary storage of sediment
on the continental shelf prior to redeposition into deep water. Strengthening of the Asian monsoon during
the early Holocene caused faster erosion especially in those parts of the Himalaya where the rainfall is most
intense, typically the frontal ranges. Sediment eroded from the Himalaya is stored in floodplains and as valley
fills of the Indus River system when the monsoon is strong. Subsequently, as the rainfall reduced this material
was partly recycled and subsequently delivered to the shoreline where 50% of it is stored in the delta plain
and 50% in clinoforms on the continental shelf. Volume estimates suggests that around 50% of the Holocene
sediment delivered by the Indus River is recycled from terraces and floodplains onshore with the other half
representing fresh erosion of bedrock sources or re-mobilization of glacial materials eroded but not transported
during the last glacial maximum. Less than 1% of the flux is then delivered into the submarine canyon, although
this remains active throughout the Holocene sea level rise, even if sedimentation was suspended
on the submarine fan itself. Sediment is directly supplied from river mouth to canyon with little buffering.
Comparison of U-Pb ages of zircon sand grains shows that turbidites in the submarine fan are similar
to the modern interglacial river and not the glacial era stream, although redeposition onto the fan largely takes
place during sea level lowstands when the monsoon is weak. Sediment is mobilized during times of strong rainfall
and delivered to the ocean, yet because of the accommodation space on the continental shelf this material may be
stored for tens of thousands of years before final redeposition into the deep water.
Evidence from the South China Sea also highlights the importance of recycling in the supply of sediment into
deep water. Holocene sediments in the NW South China Sea show evidence for an initial origin in Taiwan yet the
presence of strongly weathered material, rich in hematite suggestive of weathering in arid conditions, indicates
that this material was reworked from sediment originally deposited in the Taiwan Strait and eroded
and transported during the early part of the Holocene. Reworking of this material is only truncated
by the flooding of the continental shelf as sea level rose. Thus, deposition of strongly weathered material
in the Holocene when the monsoon is strong is not reflective of the faster chemical weathering rates associated
with the wetter conditions but rather with intensified erosion and recycling of much of which is chemically altered
during the sea level lowstand when the wide continental shelf was exposed. Further complexity has been shown
in the Song Gianh basin of Vietnam where Nd isotope analysis of finer sediment and zircon U-Pb dating imply
different erosion patterns that must be reconciled by recognizing the changing climate and the contrasting
transport speeds of clay versus sand in the river. It is thus hard to correlate trends in chemical weathering
on the continental slope or abyssal plain with climatic records from onshore, at least if the correlation is being
done at the millennial time scale. On longer timescales, exceeding 100,000 years, sediment buffering will not
influence the tectonically modulated flux of sediment from source to sink.
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ABSTRACT
Many researches focus on one-dimensional funnel shape estuaries that is typically tide-dominated,
and effects of lateral river outflows are not yet clear. By taking Pearl River Estuary (PRE) with four river outlets
as an example, this paper studies how and to what extent lateral river outflows and sediment supply can affect
dynamic equilibrium of tide-dominated estuary. Despite of continuous shrinking, the PRE appears to be always
in a dynamic adjustment to an equilibrium morphology, as we found exponentially decreasing trends
of the cross-section area from the open sea to bayhead in the years of 1974, 1988, 1999, 2006 and 2016.
Based on validated Telemac2d (Villaret et al., 2013) simulation of hydrodynamics and sediment dynamics
from spring tide to neap tide, this study found that the exponentially decreasing trend of cross-section areas
can also be correlated with the tidal prism along the estuary with the power-law relationship. This relationship
is called Prism-Area (P-A) relationship (O’Brien, 1931; D’Alpaos et al., 2010). The P-A curve shows there are
three different dynamic equilibrium zones along this estuary. At the zone with lateral river sediment supply,
frictional effects of riverine sediment flat depositions induce the upstream decreasing rate of tidal prism with
the cross-section areas. Moreover, increased tidal range at the open sea and reduced lateral river discharge
can result in a rise of the tidal prism, and thus improve the fitness of P-A relationship.
By using calibrated and validated Telemac2d morphodynamic model, a 20-years simulation with stable
forcing at PRE to shows that the river discharges were weakened due to the shallowing flats. Meanwhile,
the tidal prism was strengthened by due to tide-induced erosion on the throughs. Consequently, lateral river
sediments were increasingly transported by the enhanced tidal exchange via the deepened trough, and thus
deposited less and less at the river-mouth flats. Lateral river outflow can reduce the tidal prism, but riverine
flat depositions could also reduce river outflow effects and thus enhance tidal prism and tidal erosion
to maintaining the equilibrium configuration as a tide-dominated estuary.
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ABSTRACT
Geo-acoustic profiling methods are basic to geological investigations. However, their interpretation remains
difficult. Precise mapping of core related data into acoustic profiles is the best support for acoustic interpretation.
Therefore the two way travel time (TWT), in which the acoustic profiles are recorded, needs to be transferred
into depth scale of the core analyses and vice versa. For that calculation detailed knowledge
of the sediment´s sound velocity is needed. Sound velocity profiles are not always available, and even
when they can be measured on long cores, they need to be corrected to in situ conditions, since laboratory
conditions differ from those present in acoustic profiling cruises. Geo-acoustic modelling has successfully been
applied to western Baltic Sea sediments. Finally this model has been adjusted to Beibu Gulf sediments in order
to establish sound velocity profiles that can be applied to long core drilling data and the corresponding acoustic
profiles.
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ABSTRACT
Relative sea level change, together with sediment supply, is the ruling parameter for the development
of coasts on the geological time scale (centennial and beyond). For paleo-reconstructions of coastal scenarios, but
in particular for future projection, the sea level equation can be applied. This equation describes
the interrelation of the water volume effect caused by changing ice-loads on continents, crustal deformation
and gravitational forces. The application of the model equation can be effectively combined with experimental
data from tide gauges, GPS surveys, and mass balances of sediment redistribution from terrestrial source areas
to sinks within marine receiving basins. Numerical experiments have been carried out from coastal areas
in the South China Sea (SCS). Here, the effects of both present-day and past changing ice loads in the polar zones
and the redistributions of water to the global marine water cycle can be studied exemplarily.
The changing load of water is considered to be superposed on the northern shelf of the SCS with sediment
accumulation during MIS 4 to MIS 1 descending mainly from Hainan Island, but also other terrestrial sources
from the Chinese (and Vietnamese) mainland. Different scenarios applying the seal-level equation
to the northern shelf of the SCS compared with relative sea-level curves reconstructed from sedimentary proxydata help to identify the drivers of transgressions and regressions during the Holocene. The Beibu Gulf
can be regarded an ideal area to study the influence of global climate variation, crustal deformation
and sediment dynamics in coastal processes.
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ABSTRACT
The coastal zones with complex sedimentary environments and processes record the paleoenvironmental
evolution, and Optically Stimulated Luminescence (OSL) using quartz as a natural dosimeter has proved
to be a powerful and reliable dating technique to determine depositional ages of young coastal sediments around
the world (Jiang et al., 2018).
A large delta covering 25000 km2 has been documented by drilling and seismic interpretation in offshore
Hainan Island, northwestern South China Sea (Chen et al., 2016; Feng et al., 2018). Considering the complex
provenances in this area (Jiang et al., 2015), the accurate ages of the delta are important and necessary
to illustrate its origin, evolution and paleoenvironmental significance.
In total, 38 cored samples have been detected by OSL dating to set up the age model. Especially, except
for preheating and dose recovery tests, in order to get more accurate and precise OSL ages, the saturated water
contents have been measured for dose rate and the preliminary OSL ages have been fitted and refined using MODAGE procedure (Hercman and Pawlak, 2012).
The results show that three sedimentary stages have been illustrated for the upmost 100 m cores
and it is confirmed that the Hainan delta developed during MIS 4 (65±4 to 56±3 ka), which indicates
that the large progradational delta developed during the sea-level rising stage. After discussions for relative sealevel changes and river captures in the source area of southwestern Hainan Island are given, the origin
of Hainan delta development is proposed as the strengthening winter monsoon with increased temperature during
MIS 4.
Acknowledgments:
This study is supported by the Polish-Chinese Research Project ERES, the National Natural Science Foundation
of China (No.41476032) and the Special Foundation for State Major Basic Research Program of China
(No. 2016ZX024025-005). The OSL samples used in this study were provided by the Guangzhou Marine Geological Survey.

REFERENCES
Chen, H. J. et al., 2016. Geological Society, London, Special Publications, 429, 99−12.
Jiang, T. et al., 2015. Sedimentary Geology, 327, 32−42.
Jiang, T. et al., 2018. Quaternary International, 468, 24−32.
Hercman H. & Pawlak J., 2012. Quaternary Geochronology, 12, 1−10.
Feng Y.C. et al., 2018, Interpretation.

20

International Conference „Sedimentary Source-to-Sink Systems in Marginal Seas”
University of Szczecin, Nov 13 – 14, 2018 Szczecin, Poland

Recent changes in water level in the Odra River mouth area
(the southern Baltic Sea)
1

Halina Kowalewska-Kalkowska#

1

University of Szczecin, Faculty of Geosciences, Institute of Marine and Coastal Sciences, Mickiewicza 18,
70-383 Szczecin, Poland
#
halina.kowalewska@usz.edu.pl
Key words: water level, statistical modelling, Odra River mouth, the southern Baltic Sea

ABSTRACT
The Odra River mouth area located in the southern Baltic Sea coast is one of the typical tideless river mouths.
In its downstream reach in Widuchowa it divides into two branches: the West and the East Odra.
The East Odra is discharged firstly into the Dąbie Lake. Before entering the Pomeranian Bay the Odra opens
into the Szczecin Lagoon. Then, it drains into the Pomeranian Bay through three narrow straits: the Świna,
the Dziwna and the Peenestrom.
Water level changes in the Odra River mouth area are generated primarily by sea level changes. The impact
of river discharge on water levels is of less importance because it affects only the mean water level.
In the recent years, changes in the mean sea level on the global and local scale have been one of the crucial
tasks in climate change research. According to Church and White (2011) the global rate of sea level rise
in 1900–2009 has been estimated as 1.7±0.2 mm year -1. During this period in the southern Baltic Sea
the Świnoujście water level gauge indicated also the positive rate of relative sea level rise reaching
1.3 mm year-1.
In the study the changes in water level in the Odra mouth area during 1958–2017 were examined.
The analyses involved monthly water level readings collected at gauges in the studied area, including the southern
part of the Pomeranian Bay, the Szczecin Lagoon, and the downstream reach of the Odra. The linear
and polynomial trend analyses allowed to estimate the rates of water level rise during the examinated period.
The Klein’s method allowed to build statistical models approximating water level changes in the Odra mouth area
taking general trends as well as seasonal and random fluctuations into account.
Studies show that in the last sixty years (1958–2017) the sea level rise increased up to 1.8 mm year-1
in Świnoujście. The highest rates were found for spring. The water level rise in Trzebież (the Szczecin Lagoon)
was 1.4 mm year-1 whereas in Szczecin and Gryfino (the Lower Odra River) was 1.2 mm year-1.
The ongoing water level rise in the Odra mouth area may, to a certain degree, increase the flood threat
for the low-lying coastal areas around the Szczecin Lagoon and those adjacent to the downstream Odra channels.
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ABSTRACT
From World Health Organization (WHO), drowning is a serious and neglected public health threat claiming
the lives of 372000 people a year worldwide. Every year on the Polish coast of the Baltic Sea,
a dozen people lose their lives as a result of drowning. In the years 2013-2017, the average number of drowning
was 19.6 people. Once someone starts to drown, the outcome is often fatal. Unlike other injuries, survival
is determined almost exclusively at the scene of the incident, and depends on two highly variable factors:
how quickly the person is removed from the water, and how swiftly proper resuscitation is performed. Although
an unusual case of drowning three people within a few dozen seconds on the unguarded section of the beach
in Darłówko West, the conclusions stemming from the analysis of the causes of this accident seem to confirm
the rule. The article presents an analysis of the causes of drowning three siblings, aged 11, 13 and 15 from
Wielkopolska (Poland) on the unguarded section of the beach in Darłówko on August 14, 2018. Dangers occurring
in the coastal zone of the Baltic Sea were diagnosed, with particular emphasis on the specificity
of those that occurred that day on beach.
The high risk of drowning was influenced by: changing direction and speed of the wind, waves exceeding
70 cm in height, rip current located along the western breakwater harbour in Darłówko. A dangerous place
for a bath, only 30 meters away from the rocky reinforcements of the breakwater, contributed to the tragic
consequences. This place was marked at the entrance to the beach by an information board called the "black
point", informing about cases of drowning in this place in previous years. On that day, from 13.00
due to the increasing wind speed (13 m/s - 6°B), the lifeguards on the adjacent designated bathing area (55 meters
from the breakwater) hung a red flag, meaning no bathing (on designated bathing area only). For a few minutes
(around 13.05-13.10), three children wading in shallow water were not supervised by any of their parents. Finding
children in this dangerous place without equipment increasing buoyancy, lack of supervision of an adult caregiver,
lack of awareness of the imminent danger and deteriorating weather conditions were the direct cause of mass
drowning. The article presents the findings preceded the analysis and diagnosis of the causes
of the mass drowning accident. As risk assessment methods were used: methods of risk assessment for water
areas used by specialists from the International Life Saving Federation of Europe. The study contains
recommendations that can be successfully used to inform the public about the danger and improve safety
over water areas for the Polish Baltic coast.
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ABSTRACT
Heavy minerals analysis and clay mineralogy are essential analytical tools for assessing the terrestrial sources
of alimentation, giving complimentary information for several palaeogeographical and palaeoceanographical
reconstructions.
Presented analysis of heavy minerals and clays was performed using 45 samples collected from the ZBW core
(South China Sea) and 32 samples from Hainan Island, mostly river beds and river terraces. Separated subfractions
of clays and heavy minerals were analyzed using transmitted light microscopy, SEM-EDX and XRD methods.
The composition of heavy mineral assemblages from the ZBW core samples, reveals mainly metamorphic and
mafic igneous source rocks. In the heavy minerals fraction of the ZBW core, domination of garnet group was
observed, mainly pyrope (high grade metamorphic rocks) and almandine (high grade mesoproterozoic rocks),
less grossular (i.e. metacarbonate skarns). In the amphibole group, greater amount of hornblende (ferroedenite
and Fe-hornblende) was indicated, but only in some parts of the core. Between 47 and 49 m of core depth, larger
amount of corundum was present, being potential indicator of young Quaternary volcanism (Galibert and Hughes,
1995). Also some traces of syllimanite, andalusite and staurolite were observed (potentially paleozoic
metasedimentary rocks, Cr and paleozoic sandstones), ilmenite grains (Pli/Q basalts; minor in granites
and schists) and epidote (common in the most source rocks).
According to the provenance of heavy minerals, some potential sources of ZBW material need to be
considered, especially in the central and northern parts of the Hainan Island (Re-Piper et al., 2016). Presented
results are in the good correspondence with clay minerals composition dominated, in general, by illite
and smectite, with minor chlorite and kaolinite.
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ABSTRACT
The high-resolution 2D seismic reflection profiles have been examined in order to recognise the stratigraphic
architecture of the late Quaternary sediments deposited in the Beibu Gulf (SW offshore of Hainan Island, South
China Sea) (Fig. 1). Previous research has revealed the presence of paleodelta that formed in the late Pleistocene
at the underwater slope of the Hainan Island (Chen et al., 2016). The delta body is defined by discontinuities
marked by two seismic reflectors R1 (top) and R2 (bottom).
The detailed analysis of all discontinuities allowed determining the range of the delta body, its thickness
and the spatial pattern of deltaic clinoforms. The analysis
of data obtained from the interpretation of seismic records
has also allowed the depiction of the relief of lower and upper
delta surfaces designated by main erosional discontinuities
(R1 and R2). Seismic cross-sections also made it possible to
mark on both surfaces all erosional incisions representing
distributary channels of the delta. In addition, the analysis
of clinoforms geometry was carried out. Based on two
apparent dips the true dip was calculated. These analyses have
provided information on the direction of sediment transport
and possible sources of deltaic sedimentary material.
The distribution of vectors indicating the direction of delta Fig.1. Location of seismic profiles in the Beibu
progradation shows the direction of sediment transport Gulf, South China Sea.
from the Hainan Island generally southward to the Yinggehai
basin and further towards the shelf edge. It indicates that Hainan Island had to be the main source
of sediment supply. Only in the most western part of the delta body the distribution of vectors is ambiguous.
This is mainly due to insufficient seismic data in this part of the bay. However, the Red River probably also had
a large share in the supply of sediments to that part of the delta.
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ABSTRACT
Development of the coastal zone, which involves, inter alia, construction of harbour facilities, results
in a need to remove considerable amounts of sediments (dredging spoil) and to dump them at designated sites
(dumping grounds). Dumping is known to alter the physical and chemical characteristics of both the seafloor
at the dumping ground and the water column above it, and thus to produce an environmental disturbance affecting
the biotic components of the local ecosystem. While the location of dumping grounds is an aspect
of maritime spatial planning, environmental (including biotic) effects of dumping call for the monitoring
of community responses to the severity and persistence of the disturbance.
In 2011-2017, we followed changes in qualitative and quantitative descriptors of meio- (abundance,
composition) and macrobenthic assemblages (abundance, biomass, composition) in two shallow inshore areas
of the southern Baltic serving as dumping grounds for dredging waste from a new harbour facility being
constructed at the coast. Both types of benthic assemblages showed a rapid response (abundance and biomass
reduction, assemblage composition alteration) to the disturbance at its initial phase, followed by an equally rapid
recovery when dumping was temporarily suspended. After the dumping operations were resumed,
the responses intensified and expanded spatially, although apparent colonizers (benthic copepods
in the meiobenthos and juvenile molluscs in the macrobenthos) tended to appear intermittently in the disturbed
areas. Impoverishment of the benthic communities in the altered habitat persisted after termination of dumping,
reflecting the severity of habitat alteration.

25

International Conference „Sedimentary Source-to-Sink Systems in Marginal Seas”
University of Szczecin, Nov 13 – 14, 2018 Szczecin, Poland

Eocene to Miocene source-to-sink pathways in the northern South China Sea
1,2

Karl Stattegger#, 3Lei Shao

Adam Mickiewicz University, Institute of Geology, Krygowskiego 12, 61-680 Poznań, Poland
karsta8@amu.edu.pl
2
Kiel University, Institute of Geosciences, Olshausenstrasse 40, 24118 Kiel, Germany
3
State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China
1
#

Key words: Northern South China Sea, provenance, detrital zircon U-Pb dating, REE geochemistry, drainage networks

ABSTRACT
A combination of detrital zircon U-Pb geochronology and REE geochemistry was employed to investigate
the “source to sink” pathways of Eocene to Miocene strata in the northern South China Sea taking into account
the evolution of the surrounding drainage systems in comparison to the basinal sediments.
Rapidly changing local provenances were discerned during Eocene times. An impressive “Kontum-YingQiong” river system (K-Y-Q) has delivered huge amounts of sediments from Central Vietnam mafic-to-ultramafic
source rocks to the regions further east, terminating at the middle Zhu-II Depression since the early Oligocene
or even Eocene. This remarkable K-Y-Q traversing the whole Qiongdongnan Basin was gradually replaced
by a transport system from adjacent Hainan Island in the east providing acidic detritus after early Miocene.
Meanwhile, Pearl River drainage system gradually evolved by regional tectonic processes into
the present scale and exerted its influence on the provenance of the northern SCS basins. During early Oligocene,
only certain areas in Zhu-I Depression received sediments from paleo-Pearl River tributaries
on the South China continent, while the majority of Zhu-II Depression did not receive abundant sediments
from the north until late Oligocene.
After the early Miocene, significant amounts of sediment from the inner South China continent
were transported into northern SCS basins by the western Pearl River tributaries. The progressive drainage
expansion of the Pearl River, evolving from relatively small rivers confined to coastal South China in the Early
Oligocene to a near-modern continental-scale drainage configuration in the Early Miocene is probably correlated
with an early surface uplift of SE Tibet. This westward expansion process of the Pearl River favors the envisaged
drainage evolution of the relict landscape model over that of the drainage area loss feedback model, suggesting
that the Middle–Late Cenozoic low-relief, high-elevation surface formation in SE Tibet may be readily interpreted
as preserving past tectonic and environmental conditions.
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ABSTRACT
Tsunamis are studied mainly in context of tsunami hazard. However, they are also one of geological processes
responsible for translocation of large amount of sediment in short period of time, across various offshore, coastal
and terrestrial environments. The objective of this paper is to provide an overview of existing knowledge
on sources of tsunami deposits, their depocenters (sinks), and to provide an attempt to estimate sediment budgets.
The following consideration is based mainly on works documenting 2004 Indian Ocean tsunami and 2011
Tohoku-oki tsunami. They are the best documented recent events with studies focusing
on both onshore and offshore impacts of tsunami.
The classical view considers a tsunami to erode marine and coastal sediments and transport them on land,
where a majority of them is deposited, while a portion − along with freshly eroded terrigenous sediments −
is transported offshore with tsunami backwash. However, various case studies proved the model
to be appropriate only in some cases. The tsunami deposits on land may be exclusively composed of marine
sediments or do not contain marine component at all. In some cases they are mainly sourced from coastal dunes
or from bedrock outcrops on land. The offshore sources are mainly limited to nearshore zone, but some reports
underline shelf break zone as important sediment sources, as well. The sediment sinks of tsunami vary
from deep marine trenches, through continental slope deposits, sediment blanket on continental shelf to the best
known tsunami deposits on land - left in tsunami inundation zone. Thus, they present a large range of types
due to variable depositional environments.
The assessment of sediment budget, including all the sediment sources and sinks, for a single tsunami event
is a difficult task. In particular in case of offshore studies. However, the properties of tsunami deposits often
permit to assess the major sediment sources (beach, dune, soil, offshore deposits from various depth ranges),
and thus may provide a first-order approximation. The common value of tsunami deposits volume on land varies
from several tens to several hundreds of m3 per a 1m wide belt of a shoreline. Taking into that the action
of tsunami as a "sediment conveyor belt" is restricted to few hours at maximum, and that a tsunami may affect
hundreds km long coastlines, the total volume of sediments transported in a specific period of time
may be of the same order of magnitude as global fluvial sediment discharge during the same time period.
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ABSTRACT
Contemporary sea level rise, triggered by the changing climate, is major threat to coastal areas. Global mean
sea level has risen by 21 cm between 1880 and 2009 (Church & White 2011). Projections by IPCC indicate
a possibility of a further increase by 26–98 cm by the end of the century, though a rise by 140–200 cm
is suggested by other authors (e.g., Pfeffer et al., 2008). The pace of water level rise in the Polish Baltic Sea coast
is generally in line with global estimates. Tide gauge in Świnoujście, in the western part, has one
of the longest instrumental records in the world and during 1811–2006; a trend of 0.4 mm per year
was observed here, accelerating to 1.0 mm per year during 1947–2006 (Wolski et al., 2014). The values increase
moving eastward: Kołobrzeg (middle coast) recorded an increase of 0.5 mm during 1901–2006 and 1.4 mm during
1947–2006, while Gdańsk (eastern coast) observed 1.6 mm during 1886–2006 and 2.5 mm during 1947–2006.
The difference is largely due to uneven isostatic movement of the crust.
At the same time, the storm surges affecting coastal areas are expected to increase in severity in the future.
If those predictions come true the ability to determine the spatial distribution of the coastal inundation hazards
as well as assessment of both social and economic impacts of storm surges and sea level rise at different scenarios
is necessary for timely actions to be taken. Simultaneously it should be remembered that coastal zone as a dynamic
system undergoes continual changes. Together with fluctuations in the socio-economic conditions these
determines that coastal hazard and risk calculation should be suitably adjusted especially if new detailed data
and/or new techniques and software tools are available. In this study the flood zones calculated
using “bathtub fill” approach proposed by Paprotny and Terefenko (2017), using the up-to-date and detailed
cartographic materials has been implemented. Having obtained the inundation extent, the estimation of both
population and assets at risk at a broad range of scenarios was performed for Zachodniopomorskie Voivodship
(Poland).
In view of such conditions, it was necessary to take measures to increase the level of safety of people living
in areas covered by the average risk of flooding. As part of the Early Warning and Flood Prevention System
in the Zachodniopomorskie Voivodship, a comprehensive solution was designed to limit the negative effects
of flooding in the West Pomeranian Voivodeship.
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ABSTRACT
Paleogeomorphological evolution of estuaries and coasts is dominated by variations in regional precipitation
and sea-level. The history of a buried paleo-delta located off the southwestern Hainan Island, northwestern South
China Sea (SCS) is still enigmatic to date because continuous sediment records on a long-time scale
are insufficient. To accommodate this, the core ZBW with a water-depth of 100 m was retrieved, precise AMS
14
C and OSL datings were carried out, and clay mineral assemblages were analyzed.
The well-dated core spans the past ~84 ka. Clay minerals consist mainly of illite (18–40%) and smectite
(32–66%), with associated chlorite (9–25%) and kaolinite (8–18%). Abrupt changes of clay mineral assemblages
occurred at 72-65 ka, 37 ka, and 24-18 ka, which are possibly related to provenance shifts. Global sea-level
decreased rapidly from ~75 ka (-40 m) to ~72 ka (-80 m), which resulted in the exposure of the barrier island
during ~72-65 ka. The barrier island connected the Hainan Island and blocked materials from the Red River,
so Hainan Island is the main source area.
Previous studies have demonstrated the Red River and Hainan Island possess relatively abundant smectite
and kaolinite, respectively. The remarkably increased kaolinite content indicates the enhanced contribution
from Hainan Island, whereas the slightly increased smectite is probably due to the resuspension of the deposited
Red River-sourced sediments. A silt layer and a thin shell of rock occurred around 37 ka, indicating a dramatic
change in sedimentary environment. Like the ~72-65 ka interval, the global sea-level reduce from -70 m to -80
m around 37 ka resulted in the increases of kaolinite and smectite contents.
We infer the region was subjected to a quite rapid sea-level change around 37 ka. During the Last Glacial
Maximum (~24-18 ka), the smectite content was reduced, and the content of other clay minerals increased.
With the decrease of sea-level (the sea level was about -120 m to -130 m), the area experienced a lagoon
and land gradually. Hence, the supply of the Red River was insufficient and the input of rivers on Hainan Island
increased. After 18 ka, gradually transgression make a relatively stable continental shelf, so sediments are filled
with stable paleoclimate records. The ratio of kaolinite/illite is consistent with the trend of the East Asian summer
monsoon evolution recorded on land archives. For instance, the ratio decrease at about 10 ka may correspond
to the Younger Dryas cooling event, and the high values during 10-6 ka correspond to the warm period of the
Early Holocene.
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ABSTRACT
Here, we used different molecular organic proxies to reconstruct terrestrial inputs and annual mean water
and air temperature off the SW Hainan Island (NW South China Sea, SCS) from late marine isotope stage (MIS)
5 until early MIS 3.
Both TAR (a terrestrial aquatic ratio based on long chain n-alkanes) and the content of branched GDGTs
(dialkyl glycerol dialkyl tetraethers derived from soil bacteria) suggest relatively high input of soil organic matter
(OM) during two phases with high East Asian Monsoon (EAM) intensity (80-75 and 65-50 kyr cal BP), as well
as during the formation of the “Hainan paleodelta” (65-56 kyr cal BP). Lowest terrestrial OM inputs occurred
together with the lowest sea level and lowest EAM intensity (74-64 kyr cal BP). Different parameters (δ13CTOC,
C/N, BIT) indicate a high fraction of terrestrial OM in this time-interval.
Alkenone-based annual mean sea surface temperature (SST) estimates are ranging between 24°C and 28°C.
The record is characterized by two cold intervals (ca. 3°C cooling) between 78-75 and 65-61 kyr BP, which
are apparently not as pronounced in other SST records from the SCS.
Such local cold events may be related to upwelling and/or to the advection of relatively cold coastal water
through the Taiwan Strait. This assumption is supported also by increased water productivity, suggesting
enhanced winter monsoon. Between these two cold intervals, the isolation of the SCS due to the lowest sea level
stand and the closing of the Taiwan Strait may have resulted in increased SSTs. Ultimately, changes in SST
very likely influenced annual mean air temperature on land as suggested by the soil-derived brGDGT-based
temperature proxy.
The present study provides the first records of coastal temperature variability in the northern shelf
of SCS between MIS 5 and MIS 3, and allows a precise characterization of the source of sedimentary OM
in a shallow and extremely variable environment.
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ABSTRACT
The lithological features of the source sediments supplied to the Puck Lagoon and the differentiation
of these features in the transport processes in its coastal zone are presented.
Location and scope of investigations:
1/ the petrographic composition and shape (by Zingg diagram) of beach gravel between Puck and the mouth
of Błądzikowski Stream as well as glaciofluvial gravel from active sections of the Puck Cliff;
2/ grain size distribution and mineral-petrographic composition of beach sands (shoreline) between
the southern part of Puck Cliff and Rzucewo Headland as well as sands from the bed of Błądzikowski Stream;
3/ grain size distribution and mineral-petrographic composition of beach sands (shoreline) between
the southern part of Osłonino Cliff and the former estuary of Reda river and sands from the bed of Gizdepka
Stream.
Results:
1/ The trend of changes in the petrographic composition of beach gravels (decrease in the amount
of limestones and the increase of crystalline rocks) and changes in the form of gravel (decrease in the share
of spheroidal gravels and discoidal growth) in all petrographic groups unambiguously indicate the direction
of transport from Puck towards the south, to the mouth of the Błądzikowski Stream.
2/ The trends in grain size changes (mean size and sorting) and the mineral-petrographic composition clearly
indicate the direction of sediment transport from NW to SE, from the Puck Cliff and the outlet
of the Bądzikowski Stream to the Rzucewo Headland. Considering the mineral-petrographic composition
of the sands from this section, especially the content of sandstones (2-5%) and limestone (1-3%), it should
be assumed that Puck Cliff is the main source of sediments transported to the Rzucewo Headland,
and Błądzikowski Stream is less important.
3/ Trends of grain size changes (mean size and sorting) and mineral-petrographical composition clearly
indicate the direction of sediment transport from N to S, from the Osłonino Cliff and Gizdepka Stream mouth
towards the former mouth of the Reda River (Beka Reserve). Similarly, to the Błądzikowski Stream,
taking into account the mineral-petrographic composition of the sands of this section, especially the content
of sandstones (2-3%) and limestones (0.7-0.0%), it should be judged that Osłonino Cliff is the main source
of sediments transported towards the Beka Reserve, and Gizdepka is of lesser importance.
Conclusions:
The directions of sediment transport determined on the basis of variation of lithological parameters show very
good compliance with the results of lithodynamic modelling (Skaja et al., 2002 a,b).
Simple lithological analyses show very high efficiency as indicators of sources and direction of sediment
transport. A particularly sensitive indicator is the change in the content of limestone rocks fragments versus
to quartz and crystalline rock fragments.
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ABSTRACT
Continental shelves, accounting for only 7% of the ocean’s surface and less than 0.5% of the oceans volume,
are highly productive regions providing up to 14% of total global ocean production along with up
to 90% of the new production. Their immediate proximity to the land masses makes them globally important
in terms of transferring energy and material, controlling anthropogenic and terrestrial fluxes, transporting
and trapping pollutants and primary production to and from the open ocean. Coastal megacities developed
at the interface between river catchments draining increasingly industrialised hinterlands and the coastal ocean
in China, strongly impact on the adjacent coastal environment.
The South China Sea (SCS) offers a unique opportunity to understand how climatic and human induced
stresses act on the marine environment. It’s well developed shelves at the northern boundary make it to a focal
point in land-ocean interactions and an excellent natural laboratory for study both, the natural
and anthropogenic stressors. The northern shelf of the SCS its transitional region to the continental slope,
and the deep SCS are highly dynamic regions influenced by seasonally and inter-annually varying forces,
its effects are modified and amplified by climatic changes caused by both, natural and anthropogenic processes.
According to the IPCC 2007 report, the south-east Asia including the SCS will experience a temperature rise up
to 6 degree by 2100. The temperature rise is likely to be accompanied by intensification of rainfall and increase
of extreme weather events with obvious consequences to the land, the marine ecosystem and the humans living
within the area. China’s government is currently building a megacity around the Pearl River mouth which will
host a human population of the size of 26 times the population of London, being in line with the predicted tripling
of the urban areas at the beginning of the 21st century (Seitzinger et al., 2012).
In this study we present results obtained in the framework of the Sino-German project MEGAPOL during
two cruises in March 2015 and September 2018 into South China Sea. We are focussing on emerging
contaminants such as antibiotics, anti-inflammatories etc. and personal care products (PPCP) like UV-filters,
antimicrobial agents as they are closely linked to anthropogenic pressure against the background of physical
processes (transport, dispersion). We determine the “degree of pollution” of South China Sea using
our measurements of persistent organic pollutants including pesticides, polychlorinated biphenyls and polycyclic
aromatic hydrocarbons.
Our observations from the South China Sea will be discussed and compared with results published by other
groups worldwide.
Those substances are of concern for the marine environment and may have a negative effect on human health,
leading us to the hypothesis that the rapid growth of the human population in the Pearl River area leads
to enhanced discharge of anthropogenic pollutants e.g. PPCPs into –South China Sea and their accumulation
in water, sediments and biota.
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ABSTRACT
Tidal bedforms are ubiquitous sedimentary features of the bed of tidal rivers, estuaries and shallow shelf seas
(Winter et al., 2015). They form a most relevant transport mechanism in modern coastal environments,
and are important indicators for paleo-currents in the sedimentary record. Where present, bedforms are the main
constituents of hydraulic roughness, thus of high relevance for the understanding and modelling
of hydrodynamics, transport and morphological evolution of coastal elements. Bedforms are shaped
by the interaction of tidal currents and mobile sediments and form complex structures like compound dunes: large
primary dunes with lengths in the order of hundred and heights of several meters which are superimposed
by secondary smaller dunes (or megaripples) with lengths in the order of tens of meters and some decimeter
heights (Ernstsen et al., 2011). Earlier work has shown where and how these features form in dependency
of different drivers. Secondary bedforms have been shown to be highly mobile, with migration celerities
of several meters per tide, and an intra-tidal adaptation of their asymmetric shape of a mildly sloped stossand a steep lee side according to the acting ebb or flood currents. Primary dunes may be asymmetric according to
the residual tidal asymmetry but do not change their orientation throughout the tidal cycle. Migrating celerities
of primary bedforms are much lower and have been shown to depend on river discharge.
This talk compiles results from field data and numerical models on the dynamics and effects of tidal bedforms
in German coastal waters. In the Weser estuary tidal bedforms have been identified and their characteristics
dynamics were tracked based on monthly measurements. The effect of different discharge conditions on bedform
geometries and migration celerities is specified. It is shown that large bedforms remain ebb oriented at most
locations.
Based on field data
and dedicated high resolution numerical
modelling
the hydraulic effect of asymmetric compound dunes are specified. A threshold condition for flow relevant tidal
bedforms is given and a quantification is given about the percentage of observed flow relevant features.
The validity of different common bed roughness predictors is discussed. The lee slope of tidal bedforms has been
identified as most relevant parameter for a correction factor. Consequences for the numerical modelling of flow,
transport and bed evolution are discussed.
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ABSTRACT
Beibu Gulf is the northwest part of the South China Sea, which is the largest marginal seas in the world. Since
the special location at the intersection of the Eurasian, Pacific and Indian Ocean plates, the hydrography, surfacewater circulation and primary production of Beibu Gulf is strongly influenced by the East Asian Monsoon,
and the sediments are combination of
multiple resources, including terrestrial material derived
from rivers and coastal areas, volcanic ash and authigenic particles from the ocean, etc.
The northwestern South China Sea and its adjacent regions experienced a series of great environmental
changes during the global interglacial to post-glacial cycles since the Late Quaternary. However, details
and evolution of these environmental changes during certain time period (like oxygen isotope stages)
are limited known.
ZBW core was drilling from the confirmed subwater delta located in the outer continental shelf margin,
southwest of the Hainan Island. Its comparatively thick layers of sediment since Late Pleistocene provides
good materials to investigate the variation of sedimentary environment and paleoclimate in this area.
A total of 521 samples from the 100 meter-long ZBW core were treated for foraminifera identification
and assemblages analysis. A preliminary interpretation of sea level and paleoenvironmental changes was given
by the foraminifera data associated with the OSL dating data, grain size and chemical element results.
Five foraminiferal zones (FZs) were recognized according to the total abundance, diversity, planktonic
foraminifera (PF), benthic foraminifera (BF), the ratio of PF to BF (P/B), percentage of porcelaneous
foraminifera, and fraction content, etc.
FZ 1 (10052~8650 cmbsf): characterized by high total abundance and diversity with comparatively high sand
content at the bottom around 100 m depth of the core. Assemblages were dominated by BF.
FZ 2 (8650~7480 cmbsf): characterized by the lowest diversity and abundance of foraminifera
but an increased trend toward to the top until the values close to the upper zone. Fraction content was dominated
by sand with its percentage up to 6 ~ 90%. Assemblages were completely dominated by BF with a relatively low
value of P/B.FZ 3 (7480~2370 cmbsf): characterized by comparatively stable trends of most indexes through
the whole core, which were lowest value of sand content, relatively high value of P/B and a gradually increased
trend of PF, etc. Z 4 (2370~700 cmbsf): both abundance of PF and BF decreased deeply toward
to the top with the P/B value stable at a very low level. FZ 5 (700 cmbsf to the top): the strongly variations
of the most indexes characterized this zone.
The foraminiferal zones indicated that the environment in the Beibu Gulf and its adjacent regions varied
frequently since Late Pleistocene (appr. 70 ka BP, according to the OSL ages), accompanied by the intensely
variations including sea level fluctuation and climate changes during some shot periods like FZ 4 and FZ 1.
Acknowledgments:
We thank all members of the ERES group for help with the sampling and results interpretation.

REFERENCES
Dykoski C.A. et al., 2005. Earth & Planetary Science Letters, 233 (1), 71−86.
Jones R.W., 2013. Foraminifera and their applications. Cambridge University Press.
Zhang Z.Y. & Liu R.H., 1991. Chinese Geographical Science, 1 (2), 188−196.
35

International Conference „Sedimentary Source-to-Sink Systems in Marginal Seas”
University of Szczecin, Nov 13 – 14, 2018 Szczecin, Poland

Paleogeographic scenarios of the northwestern shelf of the South China Seas
for the Last Glacial Cycle
Ping Xiong#, 2Joanna Dudzińska-Nowak, 2Jan Harff,3Wenyan Zhang, 4Hongjun Chen, 1Hui Chen,
2
Jakub Miluch,2Łukasz Maciąg, 2Andrzej Osadczuk

1

1

China University of Geosciences, Wuhan, PR China
xiongpingcug@163.com
2
University of Szczecin, Institute of Marine and Coastal Sciences, Mickiewicza 18, 70-383 Szczecin, Poland
3
Helmholtz Centre for Coastal Zone Research, Geesthacht, Germany
4
Guangzhou Marine Geological Survey, PR China
#

Key words: Hainan Delta, sea-level dynamics, paleogeographic scenarios, paleoceanographic model

ABSTRACT
Milankovitch 100 to 20 ky periodicities, representing 4th to 5th order sequence stratigraphic cycles,
are identified worldwide in the sediment architecture on the continental shelves (Lobo and Ridente, 2013). Based
on this assumption Waelbroeck’s et al. (2002) sea-level curve for the Last Glacial Cycleis superposed with
the GEBCO Digital Elevation Model of the South China Sea and adjacent areas. The target is in particular
to elaborate paleo-geomorphological models describing the formation of a delta fed mainly by sediment sources
on Hainan Island being developed between MIS 4 and MIS 3 South-West offshore Hainan Island (“Hainan
Delta”). A study of these sediments will allow deeper insight in the interrelation between monsoon and sea-level
dynamics during the last glacial period in southern Asia. Three regional paleographic scenarios have been
generated: 65 ky BP (sl-lowstand: beginning of the paleodelta-formation), 60.5 ky BP (sl-highstand) and 56 ky
BP (falling sl and truncation of the delta’s top layers). For these three time slots, paleo-ocenaographic model runs
have been generated in order to provide the boundary conditions for a morphodynamic model supposed
to describe the formation of the delta sediments. For this modeling apaleo-digital elevation model (DEM)
for the Beibu Gulf area is reconstructed by backstripping sediment layers accumulated since 65 ky BP.
The sediment thicknesses are derived by interpolation of seismic survey data. Paleo-pathways of sediment load
delivered by paleo-rivers to the Beibu Gulf are reconstructed by gradient analysis of the paleo-relief
and –bathymetry at 65 ky BP.
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The north-western continental shelf of South China Sea has deposited a series of terrestrial materials since
the late Pleistocene, which has recorded the paleoenvironmental changes of the coastal areas during the glacialinterglacial periods. In this study, high-resolution pollen analysis has been utilized in the core ZBW with 100.65
m in this area. The main results have showed that the pollen assemblages of percentage and concentration
has presented a significant zoning characteristic. When pollen concentration is low, the diversity of pollen
assemblages is simple, mainly Pinus and Quercus, indicating the transport distance is further during this period,
and the core site is far from the pollen source and estuary of rivers, mainly transported by wind and ocean currents,
as a result, the sea level during this period is relatively higher. Quercus is a dominated species
of evergreen trees in the South China, therefore, the pollen source in this period is mainly from the South China.
When pollen concentration is higher, the diversity of pollen assemblages is rich, and the lowland tropical
pollen content increases significantly, indicating the transport distance is close, and core site is nearly with
the estuary of rivers in the tropical areas. In addition, alpine trees as well as the deciduous broad-leaved trees
has also increased significantly, meaning the pollen source is from the mountain as well. For example,
there is Wuzhi Mountain in the nearby Hainan Island, and the island is close to the drilling location and belongs
to the tropics. It is speculated that pollen deposition in this period is mostly from the barely shelf area
in the lower sea level period as well as the Hainan Island.
Secondly, based on the OSL and AMS14C dating results, the chronology has been set up and has utilized
to quantitatively reconstruct the paleoenvironment change in the late Pleistocene. Whereas, the result showed
that the stage of the lowest pollen concentration is corresponding to the MIS4 phase, however, the sea level
is relatively lower at this period and the core site should be closer to the pollen source, leading to higher pollen
concentration, therefore, the age and research result are not consistent in some extent. The correction
of chronology is needed to base on pollen results and dating data as well as the historical record of sea level
change. Therefore, the period of the lowest pollen concentration has been changed into the MIS3 with higher sea
level. Meanwhile, during the last glacial period, the sea level has dropped more than 120 m, and water depth
of the core was 105 m. The core site should be exposed to the shelf during the LGM so that the terrigenous
materials is hard to deposit and the transgression after the glacial period was also easy to denude
the sedimentation, therefore, the hiatus has been presented during the LGM, which also correlates our results.
Thirdly, the sedimentary process of the Hainan Delta in the core is at MIS3 stage, and the pollen concentration
has undergone a lowest-high-moderate process according with pollen zone 3-2, 4-1, 4-2 and seismic profile
of R2-R1, which is consistent with the delta development. The source of pollen has also experienced a transition
from South China to Hainan Island. During this period, the climate is warm and humid according the pollen
assemblages. Increasing discharge of rivers in the Hainan Island has brought amounts
of sediments into the continental shelf to deposit because of the warm and humid climate. Therefore,
there is a stable source of sedimentation from the Hainan Island to the near shelf in the MIS3 stage and eventually
form a delta.
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ABSTRACT
The problem of drowning and death in water constitutes a huge challenge worldwide. In Poland it is still
the second largest cause of death. According to police data, between to end of August 2018, 49 drownings
were reported in Western Pomerania Region.
The publication presents full data for the seasons and compiles them with determinants influencing
the development of the water safety system. For the system to be complementary and to achieve its horizontal
goal of reducing the number of drownings, it should include prevention and rescue areas. One of the basic
activities of all these areas is the process of audits of bathing areas together with risk assessment reports
in accordance with International Lifesaving Federation in Europe standards.
The results have been converted to a standardized categorization level. Six groups were categorized: lifeguard
qualification, rescue equipment, medical equipment, bathing area signing, social facilities for rescuers and bathing
area documentation. Analysis of the results obtained during the diagnosis in the years 2010-16 shows some
tendencies of development (see T. Zalewski, Assumptions for the development of the water safety system
on Polish Baltic coast).
All 85 monitored bathing areas places in the voivodship were subject to the analysis discussed
in this publication. The obtained results have been passed to the governmental and self-governmental authorities
and can become an important catalog of recommendations for directions of development of the water safety
system. This publication presents a detailed analysis of the categorical results in the separate sections
and the aggregate results of risk assessment on individual bathing areas together with systemic actions influencing
the development of the water safety system.
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ABSTRACT
Cobalt-rich ferromanganese crusts are one of the most prospective and economically important marine
deposits, being extensively explored and described over the last years. Hydrogenous crusts are mostly layered,
Fe-Mn oxyhydroxide rich deposits, found at the depths of 400 to 7000 m b.s.l., especially at the flanks
and summits of seamounts, guyots, ridges and plateaus. The thickest crusts occur in the depth interval between
800 to 2500 m, showing the highest concentrations of critical metals (Hein et al., 2013).
Described crust samples were collected from the Dirck Hartog Ridge (DHR), Perth Abyssal Plain (PAP) −
area which is being extensively explored in the last years, mainly due to the great importance for evolution
of E Indian Ocean. Crust samples were analyzed using transmitted and reflected light microscopy, XRD, XRF,
ICP-MS and EMPA. Age was estimated using Co-chronometer (Manheim & Lane-Bostwick, 1988).
Investigated crusts are Fe dominated, with Mn/Fe ratio ~0.9. The mean contents of Co, Cu and Ni are 3140,
1240 and 2550 mg/kg, respectively; mean Ti content >1.1%. Crust thickness is up to 45mm (Zawadzki et al.,
2018). Mineralogical composition is mainly vernadite, interlayered with asbolane and mixture of feroxyhyteferrihydryte. Crusts are showing slight phosphatization, low S content (<0.15%), presence of glauconite,
nontronite and zeolites (Maciąg et al., 2018, in prep.).
According to the acquired mineralogical and geochemical data, crusts from the DHR shall be classified
as a “young-one” (Halbach & Mannheim, 1984), being formed due to enhanced increase of AABW current
activity, which started to occur in the Indo-Pacific region during early Miocene and caused intensive bedrock
phosphatization, increase of biogenic productivity and oxygen depletion. Global increase od sea level
in the middle Miocene probably resulted of oxygen enrichment and formation of several layers of Fe-Mn
oxyhydroxides (Nishi et al. 2017).
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ABSTRACT
The paleo-delta “Hainan Delta” was explored with 105 meters core ZBW by the Chinese-Polish Joint Project
in southwestern offshore of Hainan Island, the Beibu Gulf, northwestern South China Sea.
We distinguished the delta evolution stages and relative correspondence in paleo-ecology, especially based
on the grain size, dinoflagellate cyst and diatoms, bulk carbon isotope, and the C/N ratio. These deltaic sediments
grain size in this core (ca. 74.50 mbsf to ca. 27.00 mbsf) was fine in general but with sands admixture
what constrained by the drilling site. The C/N ratio oscillated from 7.10 to 19.28, but mainly kept within 8 – 12,
with only few measurements outside the above range. These values point out to the origin of the organic matter
from the mixed terrestrial and marine sources. However, the value of bulk’s carbon isotope record (21.90 ‰ 25.71‰) clearly shown the organic source were mainly terrestrial origin. The marine algae, dinoflagellates (cysts
in sediments ) with relative considerable abundance and taxa diversity (include warmer water species) although
lower than the dinocysts in modern eutrophication estuary in China like Jiaozhou Bay (Yellow Sea), which may
contribute as marine source of organic matter for the deltaic sediments studied. It means
that nutrients supply was sufficient for the marine algae development with a dominant and fast supply
of organic matter from terrestrial sources. While, another important marine algae, the diatom has a strange
and interesting phenomena that were very few in the delta body, only few tropical and coastal species
were observed.
Where are the diatoms? We found in the Xisha Trough just outside of the Beibu Gulf, where kept higher
percentage of coastal species during the Hainan Delta forming period (late MIS4 to early MIS3, based
on the OSL age dating and foraminifera shells oxygen isotope). In our interpretation under the conditions
of higher deposition rate with significant terrestrial input and strong silica dissolution occurred, the conditions
were unfavorable for diatom frustules to be deposited in the deltaic sediments, especially at the drilling site.
Alterably, under lots of terrestrial nutrients supporting, the weakly silicified diatoms like Chaetoceros with ecocompetition probably continuant absorbed the nutrients and then fast dissolved, whereas relatively strongly
silicified coastal diatoms like Cyclotella and Paralia were transformed to the continental slope.
The sediment record of the delta allowed four stages to be distinguished in its evolution. The first stage
(ca. 65 ka to ca. 62 ka) had relative fine sediments with little sand, with an average depositional rate
ca. 5.8 m/ka. More dinoflagellates cyst and few coastal species diatom preserved in this interval. The bulk’s
carbon isotope seminally showed an upward decreasing trend in, whereas C/N ratio increasing one.
The second stage (ca. 62 ka – ca. 58.5 ka): the sediments trended to coarse grained with an upward sand
increase, with a lower on average depositional rate about 4.3 m/ka. The dinoflagellate cysts showed much higher
abundances, coordinated with relatively higher C/N ratio and upward positive bias trend of bulk’s carbon isotope
in. Some tropical diatom species were found in this stage.
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The third stage (ca. 58.5 ka – ca. 57 ka): the sediments trended more coarse with high contents of sand,
and higher on average depositional rate about 7.0 m/ka. Much lower abundances of dinoflagellate cysts
and diatoms (just few fragments) have been observed in this stage. While the C/N ratio trended to lower values
and the positive upward bias trended of bulk’s carbon isotope.
The fourth stage (ca. 57 ka – 55.6 ka): the sediments changed to fine grained but still with high sand contents
when compared with the first and second stage. The average depositional rate decreased to about 2.8 m/ka.
Few dinoflagellate cysts and diatoms (very few fragments) occurred. The C/N ratio shifted to lower values
and the upward negative bias trend of bulk’s carbon isotope has been observed.
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ABSTRACT
Based on the ZBW borehole samples (101 m long), collected from the northwestern SCS, high resolution
sedimentary grain size and geochemistry analysis were carried out. The results show that, the distribution
of grain size and chemical composition of ZBW borehole represents obvious stratification. Vertical variation
can be divided into seven layers from top to bottom, which is basically consistent with lithology and seismic
facies profiles. It is considered that delta deposited between the seismic reflection interface R1~R2,
that is DU4~DU5 layer (depth about 27.2~75.4 m).
Grain-size characteristics indicates that, the average grain size of the whole borehole is 6.03Φ,
and the interface change obviously, the sediment type of delta sediments are mainly clayey silt and silt, with fine
grain size and average grain size of 7.00Φ, infers to be in a relatively stable shallow marine sedimentary
environment. The R-type cluster analysis of the elements can be divided into four clusters, Al 2O3 and most trace
elements are high in the delta sedimentary section, while SiO2, Zr, CaO and Sr are relatively low, which
are similar to mirror symmetry relationship. The R-type factor analysis shows that the elements are controlled
by four factors, mainly by terrigenous clastic sediments, secondly calcareous biodeposition. The REE curves
show negative Eu anomaly, light REE enrichment, light REE right-dip and heavy REE flat, which also suggests
typical terrigenous clastic deposits. XRF scanning as a rapid non-destructive analysis method can better identify
the variation of elements in sediments.
Combined with the geochronological and geophysical data, and compared with the potential sediment source
areas, it is believed that the sediments are mainly from Hainan Island and partly from the Red River. The delta
deposits mainly developed in the late stage of MIS4 (56 ka ~ 65 ka), when the winter monsoon dominated,
the climate was dry, and the vegetation was sparse with strong weathering and denudation in Hainan Island,
resulting in adequate supply of provenances. After entering MIS 3 warm period at 56 ka, the climate was warm
and humid, and the vegetation in Hainan Island grew densely, so the supply of provenance decreased
with the weakened erosion, the sedimentation rate reduced, thus affecting the development of Hainan Delta,
northwestern SCS.
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