Coastal Sediment Dynamics Along The Sulina-Zatoane
Danube Delta (Romania) Seashore
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Abstract

The aim of this study is to analyze the evolution of the Sulina-Zatone, Danube Delta, Romania for the past 120-150 years using the210Pb dating method. Two sediment cores were taken
with a tube corer and – after drying the sliced samples – physical parameters, organic material and inorganic carbon content were determined. The total 210Pb content was measured
via 210Po by alpha spectrometry. After applying the CRS model, ages and sedimentation rates were calculated. The minimum sedimentation rate was 0.29 g/cm2 *y in the SAC.III.2 sediment core in1940 , the maximum sedimentation rate was 3.29 g/cm2 *y in 2006 .

Introducion

Study site

The Sacalin - Zatoane area is one of the oldest parts of the Danube Delta. This is represented by
a succession of sandy young marine grinds, parallel with the shoreline, alternating with shallow
lakes or isolated and an inter weaving of marine waters (stream so panning directly into the sea) to
the river (back water and channels).
Emerged in 1897,triggered by a major flood and developed by migration of backwards and by
constant elongation, Sacalin spit formed at the southernmost Danube mouth (Sfântu Gheorghe
arm) and represents the youngest feature of the Sfântu Gheorghe deltaic lobe (1500 BP – present).
Closely related to the transport of sediment along the shoreline is the evolution of the shape and
length of the Sacalin Island, elongating itself to the south-west and connecting to the shore in the
northern end reducing the curvature of the island, the tendency of the Sacalin Island surface being
to accumulate in south and to slightly increase the losses in the sector north and center sector .
It is known that deltaic spits are among the most highly dynamic and vulnerable coastal landforms rapidly changing their dimension,plan position and morphology. Intense erosion phenomena present in the Sacalin Island– Sfântu Gheorghe had deepened the sea bed by about 5-10 m in the
last 15-20 years. Excepting the northern part of the island, which remained inprinciple unchanged,
Sacalin spit has a wide movement in ashort period of time.Island`s queue tends to unite with the
shoreline leading to formation of a lake.

Sacalin-Zatoane is formed in the south of the mouth Sfantu Gheorghe arm, as a language of sand, with a form and size that ranged over the years. The peninsula united
with the north eastern boundary of the Danube mouth (and become joint together)
and forming island with the open on the Black sea. For this reason in the north of the
island the vegetation is similar with that in the rest of the delta. However, the remaining part of the island is just sand and low vegetation. Two sediment cores has been
taken from Sacalin-Zatone (Sac and Sac.III.2).
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Material and methods
The sediment cores sampling was used the cylindrical stainless steel tube corer. The sediment cores were subsampled into 1-2 cm thick slices. From the subsampled parts was determinate
the physical parameters such as water content, porosity and bulk density after the sample drying. The 210Pbsupported was determined via226 Ra ( 222 Rn short lived daughters) by high resolution
gamma spectrometric measurements using an ORTEC GMX HPGe detector (FWHM of 1.92 keV at 1.33 MeV and a 0.5 mm Be window), using 294 keV, 351 keV and 609 keV gamma lines. The
210Pbtotal content has been measured via its alpha particle emitting progeny,210 Po. The 210 Po sources were prepared by adding to the measured 0.5g sediment 0.3 ml 100 Bq/l209 Po tracer for determination of the chemical yield. Samples were then put to acidic digestion using a series of acids (HNO3, HF, HCl and B(OH)3). Interferents (Fe 3+) were eliminated using ascorbicacid and spontaneousdeposition was made on high nickel content stainlesssteel discs. Measurements were carried out using PIPSdetectors. The CRS model was used for the determination of ages and sedimentation rates. The LOI measurements have been carried out in order to assess the total carbon content as the sum of the organic matter (OM) and inorganic carbon content.

Conclusion

Results and Discussion
210

The radiometric Pb dating method along with the CRS model was used to determine ages and sedimentation rates of two sediment cores taken from the Sacalin-Zatoane, Danube Delta, Romania. Sedimentation rates periodic repetition. This can be
seen in the SAC.III. 2 where the sedimentation rate has increase in every two years, this
incerease can to observed in 2000, 2002, 2004, 2006, 2008, 2010, 2012 where the sedi2
mentation rate alterned between 1.23-3.21 g/cm *y on the 2005-2013 period. In the
2000-2005 the sedimentation rate alterned between 1.18g-2.25 g/cm2 *y as well as the
increasing effect of the marine currents and the winds currents in the incomingsediment quantity. The sedimentation peaks is 2005 and 2008 where the sedimentation
rate alternate between 0.93-3.1 g/cm2*y.
In winter, the basic flow-the Rim Current, spanning the entrie the Black sea, is stable
and intense. At the end of Spring, the Rim Current weakens and dered. The Rim Current fluctuation can influented the periodic sedimentation rate on the Sacalin-Zatoane.
From the point of view of the sedimentation, the nordic part of the Sacalin-Zatoane
is more exposed. There are some reasons for this: dominance of marine current, the
path of the sediment deposition is in north-south direction, producing a difference of
15% between the two sample points calculate in the 2004-2010. Up to year 1980 the
sedimentation rate was 3.2 times higher.
This method can be used for the monitoring of the marine current influenceon the Sacalin-Zatone sedimentary processes.
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The water content aternate between
45%-30% and the porosity was between
40%-87% on the SAC.III.2 sample point .
The SAC.III.2 show an increasing tendency
and has an average OM of 1.58% in the first 30
cm. After the 30 cm the OM descreased to a
constant of 0.3-1%.This sediment core show a
decreasing of IOC up to the 30 cm. After the 30
cm the sediment core show increasing of IOC
from 5% to 9%. The TOC have a consant
7.5%-8.5% value.
The Sacalin-Zatone receives its sediment
trough two channels. The nordic channel forming a contact between the Sacalin-Zatoane and
Sfantu Gheorghe branch. The SAC.III.2 is situated at closer to the marine front, so the transport
of the sediments much more accentuated then
the deposition. The maximum values is visible in
the 2004-2010 were the average sedimentation
rate was 1.94g/cm 2 *y. The average sedimentation rate in the SAC sediment core in the
2004-2010 period was 1.68 g/cm 2 *y that’s 15%
lower than in the SAC.III.2. sedimentcore. Start
to 1980 the sedimentation rate show increasing
tendency, accurately in the 2000-2010 period
on SAC.III.2 the sedimentation rate was 3.2
times higher than before 1980, SAC sediment
core show a same tendency.
The ages of each sediment layers in concordance with their depth can be divided into two
large periods of interest: 2010-1960 and
1975-1880. In the first period the values its similar between the two cores. The second periods
shows the compacting effect in the SAC.III.2
sediment core, this core was taked with the tube
corer.

