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Introduction

• The second largest delta in Europe is the Danube Delta, 
having surface of 4152 km2 

• 3 branches: Chilia, Sulina and Sfântul Gheorghe

• The analysis of the sedimentation processes is of great 
importance

• Rates of the sedimentation processes are continuously 
changing at different time-scales. 
– natural  factors 

– anthropogenic interventions

• Most important: Iron Gate hydroelectric power plant (1972)



Objectives

• Assess the sedimentation rates and the dynamics of 
the sedimentation processes in the Uzlina and Isac
lakes after identifying the anthropogenic influences 
of the Iron Gate

• To apply the 210Pb radiometric dating method for the 
lake sediments

• Geochronology of the the sediment layers

• Measurements by alpha and gamma-spectrometry in 
the determination of radionuclides of interest



Pb-210 dating method

• 210Pb is a naturally occurring radioactive element that is part of the U-238
series

• Disequilibrium between 210Pb and its parent isotope 226Ra arises through
diffusion of the gaseous isotope 222Rn

• There are two sources of 210Pb
in sediment:
• Unsupported 210Pb which is
washed out from the atmosphere
• Supported 210Pb which is
generated by the 226Ra from the
sediment
• In lakes with constant sediment
accumulation rate, the unsupported
210Pb activity will vary with depth in
accordance with the disintegration
law so the age of the sediment can be
determined



Dating Models
CIC model (Constant Initial Concentration)

- In the lakes where the erosion process from catchment areas and residence 

time in water column are constant, the result is a constant sedimentation rate

- It can be supposed that each sediment layer has the same quantity of 
atmospheric 210Pb activity (excess 210Pb) at the sedimentation moment
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CRS model (Constant Rate of 210Pb Supply)
- When the sediment accumulation is not constant 
throughout the time, the CRS model is applied

- This model is based on the assumption that the rate 
of deposition of unsupported 210Pb from the 
atmosphere is constant



Study site

• Four cores were analyzed
from the Isac-lake and three
from Uzlina-lake (both lakes
being situated between
Sulina and Sfantu Gheorghe
branches.



Physical preparation
Each sediment core:
• subsampled in 1-3 cm sections, weighted, dried in a drying oven

(24h, 75°C)
• homogenised
• stored for 28 days (time for establishing secular equilibrium

between 226Ra and 222Rn)
• Determination of the organic mass and the total carbonate content

was made using the LOI (Loss On Ignition) technique, by drying the
samples at 350°C and, respectively, 750°C.



γ-spectrometric measurements

After storing: samples were measured by high
resolution gamma spectrometry.

Measurements for 226Ra (210Pbsup) performed using
an ORTEC DigiDart spectrometer with a HpGe
detector, Gamma-X (GMX) type using the 295
keV and 351 keV gamma lines for 226Ra



α-spectrometric measurements

• The total 210Pb content was measured
via its alpha emitting progeny, 210Po

• The 210Po content of each sediment
sample was determined using 0.5g of
dry sample 209Po tracer was used for
determining of chemical yield

• The dry sediments were digested by a
series of acids (HNO3, HCl and H2O2),
after which they were deposited on
high nickel content stainless steel discs,
interferrents (Fe3+ ions) being
eliminated by ascorbic acid.



• On the UZ.10 
and UZ.8 
sediment 
cores the 
water content 
value it is 
similar.

• In Isac lake the 
water content 
differ between 
50-90 %

• Porosity 
spread 30-80%

Physical parameters on the Uzlina and 
Isac lakes



Activity concentrations of the sediment 
cores according to depth

• I
Isac lake

The 226Ra concentration was 12-30 Bq/kg
The 210Pb concentration was 25-175 Bq/kg
All sediment cores show an exponential decreasing



Activity concentrations of the 
sediment cores according to depth

Uzlina lake



Age of sediment cores



Sedimentation rates on the Uzlina
and Isac lake

Iron gates 1972

Iron gates 1972



Iron gate impact on the sedimentation 

IS.II.9 
(g/cm2y)

IS.II.10 
(g/cm2y)

IS.11 
(g/cm2y)

IS.12 
(g/cm2y)

Average 
(g/cm2y)

2014-1991 0.703 0.245 0.313 0.537 0.449

1991-1981 0.453 0.662 0.306 0.719 0.535

1981-1971 0.243 0.151 0.166 0.439 0.250

Decrease 
(%) -15.804 -65.660 8.646 208.939 34.030

1971-1961 0.289 0.439 0.153 0.142 0.256

1961-1940 0.091 0.311 0.112 0.156 0.167

UZ.8 
(g/cm2y)

UZ.10 
(g/cm2y)

UZ.II.7 
(g/cm2y)

Average 
(g/cm2y)

2014-1991 0.855 1.365 0.322 0.847

1991-1981 0.183 0.448 0.303 0.311

1981-1971 0.142 0.370 0.211 0.241

Decrease 
(%) -18.984 -21.414 -1.890 -14.096

1971-1961 0.175 0.471 0.215 0.287

1961-1940 0.097 0.316 0.116 0.176

-On the UZ.8, UZ.10 and a
IS.II.10 ,IS.II.9 appear the Iron
gate impact. In the Uzlina
(UZ.8, UZ.10 ) lake show
similar decreasing patterns.
-The Iron gate didn’t
influenced the UZ.II.7 sample
point. It has only 1.89%
decrease.



LOI measurements 

-The sedimentation 
rate depended to 
the organic mater 
concentration
-UZ.10 have an TOC 
of 7.56 % in the first 
40 cm. High 
2.89±0.25g/cm^2
sedimentation rate 



Conclusion I
• 210Pb dating method was successfully applied

• In last 20 years can be observed a high sedimentation 
rate

• The maximum sedimentation rate in the Uzlina lake 
was 2.89±0.25g/cm^2 and in a Isac lake was 1.53±0.14 
g/cm^2. Sedimentation point was close to the channel.

• On UZ.II.7 The mass sedimentation rate maximum was 
1.89 ±0.17 g/cm2y between 1993-1989. These data is 
corresponding with the major floods from 1993 and 
1981 being visible in all sediment cores. 



Conclusion II

• The sedimentation rate decreased after the 1972. Iron 
gate impact.

• The sedimentation rate on the Uzlina lake was 1.85 
higher than Isac lake, this being visible in UZ.8, UZ.10 
and IS.II.10, IS.II.9. 

• Sedimentation rate differ 14.096% between  interval 
1981-1971 and 1971-1961 in the Uzlina lake.

• In the Isac lake (IS.II.10 ,IS.II.9)  the sedimentation rate 
decreased 15.80% and 65.66%.

• IS.11 and IS.12 not show decreasing sedimentation in 
this cores , the TOC was 35%-41% . 

• Apply this method can be observed the  anthropic
events in the sedimentation rates of lakes. 



Thank you for your attention!


