The Danube River — Danube
Delta — Coastal Zone — Black
Sea System




River Danube drainage hasin
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Total Length of the Danube River 2 860 km
T otal area of the Danube Drainage Basin 817,000 km?




The Danube River

one of the most
Important European
Connection Corridors




IN'THE CENTRAL AND EASTERN EUROPE
WHERE THE RIVER DANUBE WAS BORN

» Before 16 Ma, connections ,

between the Mediterranean y =y

Sea and the Paratethys were _ prrreTT——
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occurred; ' ) '

* From 12 Ma, the Paratethys
evolved into restricted marine
environments and the complete
Isolation of the Pannonian

Basin (Western Paratethys)

took place in the early Tortonian;

» Then, the Paratethys became a succession of more or less separated brackish to
freshwater basins. Normal connections between the Mediterranean Sea and the
Paratethys ended in the Late Miocene;

» Nevertheless, Paratethys seems to have had strong influences on the Mediterranean
Region during the so-called Lago Mare event of the Messinian salinity crisis (5.96 - 5.33
Ma);




The Danube River Course through the Pannonian and Dacian basins
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Evolution of the Middle Section. of
the River Danube (after Gabris G., 1994)
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The palaeo-hydrography: at the
crossing of Carpathian Mountains
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(After Marovi¢ et al., 1997 and Posea, 1964)

The “Dacian palaeo-
Danube” with a larger water
discharge, lower base level
(for the Dacian basin the
water level was directly
depending of the Black Sea
level) and consequently
stronger regressive
erosional force captured the
“Pannonian palaeo-
Danube”.

In the prevailing
opinion, the capture was
realised at the end of
Pliocene — beginning of
Quaternary, some 1.6
million years ago.
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1. Bazias, km 1072.
2. Orsova, km 957.

3. Turnu Severin, km 931.
4. Gruia, km 858.
5. Chiciu-Calarasi, km 378.

6. Braila, km 167.

7. Ceatal Ismail, km 80.

(after Bondar, 2003)




M ean multiannual suspended sediment discharges of the
Danube River in different croess-sections
in 1931 — 2000 period (after Bondar, 2003)

: : Time Intervals ka/s
Hydrometric cross-sections

1931-1970 1971-1984 1985-2000
NS EZI ST A0V 2y 1062 09 1270
. Orsova, km 957 1062 102
. Turnu Severin, km 931. 1118
. Gruia, km 858. 1170

. Chiciu-Calarasi, km 378. 1684

. Braila, km 167. 1639

. Ceatal Ismail, km 80.
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Darube Sedimert Dischiarge at Wado Qi hydrographic sation - B 247 [1961-19596)
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*The Danube Delta plain area: about 5800 km?, of which the marine delta plain represents 1800 km?;
» The delta front — 1300 km?; The Prodelta > 6000 km?;
» The Danube Delta coastal zone length: about 240 km of which 165 km on Romanian territory;
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Bore-holesin the

Danube Delta




Black Sea
1007

Beach sandy facies Sandy regressive sequences or channel-fill deposits

77% Shallow marine facies %°-%  Coarse-grained sandy and pebbly post-glacial deposits
| | Fluvial - lacustrine facies N  Ante-quaternary pre-deltaic basement deposits
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Marine beach ridges

Lacustrine spit

Directions of main beach ridges
and ofi beach ridge sets

River meandering zone
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1. Marinelittoral deposits:

a, type“a’ - of littoral drift
firom the Ukrainian rivers;

b, type “b” - of Danubian
origin;

c, littoral diffusion (mixed
“a’ and “b” types);
2. Lacustrine littoral deposits;
3. Fluvial deposits:

a, meander belt deposits;

b, Interdistributary depression
deposits;
4. L cess-like deposits;
L - longshor e sediment drift;

D - main sediment supplies.
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Absolute dating Number Prograd.

Main lobe name years BP channels Speed

Initial Spit 11,700 - 7200 1 : ‘
Blocked Delta 11,700 — 7200 B N Conesinol
St.George | Delta ~9000 - 7200
Sulina ~7200 - 2 000
Sulina Delta - phase 1 7200
Sulina Delta - phase 2 ~ 6000
Sulina Delta - phase 3 ~ 4900
Sulina Delta - phase 4 ~ 2800 - 2000
Cosna - Sinoie Delta 3500 — 1500
Kilia Delta 2500 - present 8-10 m/yr

St. George Il Delta ~ 2800 - present 8-9 m/yr




|| Delta Kilia
St.George I Delta - “a”
|| St.George I Delta - “b™

Lobe name/time Total volume of  Rate of deposition
of development  deposits (m’) g’llf;:;m sedim.,
St.George I/ 2,1035,342,923 383,063

2200 yr.

Sulina/ 9,236,857,413 1,653,150
4500 yr.

St. GeorgeII/  5,294,475,401 1,436,334
2300 yr.

Kilia/ 2500 yr. 3,282,737,489 1,593,093

Total, without 20,619,413,226
Cosna-Sinoie




\Water Discharge Distribution among the
Danube Delta main Distributaries (%)

After Bondar, 2003



Sediment Discharge Distribution amoeng the
Danube Delta main Distributaries (%)

Danube Distributary — Time Intervals
Hydrometric cross-

sections
1931-1970 1971-1984 1985-2000

Kilia, km 115.

Tulcea, km 63.

Sulina, km 62.4.

St. George, km 108 : : 24.2

After Bondar, 2003




Changesin the suspended load disiribution among the main
Danube Delta distributariesat the mouth zenes for the
1840-2003 period

After Bondar, 2003
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Order of digging Period Length of cut- Channel location
channels offi channel (Km)

| 1868 - 1869 0.6 The “Little M* meander bend, “Mila 23"
11 1880 - 1882 1.0 Ceatal St. George

1883 - 1884 0.9 The "Papadia® meander bend

1885 - 1886 2.0 Miles 32 — 33

1886 - 1889 2.1 Miles 28 — 30

1890 - 1893 9.7 Downstream half of the “Big M* meander
1894 - 1897 5.5 The “Maliue* meander bend

1897 - 1898 1.7 The “llgani® meander bend

1898 - 1902 9.2 Upstream half of the"Big M* meander







 Historic cartographic decuments consisting
of '~ hydrographic and bathymetric maps of
Danulbe Commission and of the Romanian

Service for Navigation have been assessed.

» The map of 1857 was taken as reference
document.
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Lengshere sediiment
[ranspo: model

(alter Glesanret al., 1997)

Sediment drift (arrows) and
transport rates in thousand of
cubic meters per year (figures
by the arrows). Circled + and -
represent advancing and

retreating sections respectively
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The Danube Delta Coastal Zone
— a very dynamic environment

At the mouth of the main
distributaries still active
accumulation of sediments occures:

At the Stambulul Vechi distributany
moeuth (Kilia Delta), nerthward Sulina, a
lateral mouthr bar is develeping. This bar
almoest closes the Musura bay, which is
gradually transformed into a lagoon.

The delta coastline between the
distributary mouth zones Is very
severely eroded




The Danube
Delta coastline
erosion in the

BLACK S E A4

20-th century
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~1,000,000 - 1,460,000 nﬁ‘yr sediments supplied on
the mouth bar by the Sulina distributary;

~400,000 - 700,000 m3/yr sediments dredged on the
mouth bar;

% 7" 500,000 800,000 m3/yr deficit of sand alongthe
Sulia-St.George-section-of delta front




ilia Delta
Satellite




TThebar hasemerged (In the early 807) and
reachesat present time about 10 kmi inilength,
Ilts seuthern end being at lless tham 0.6:km firem
the Sulina distributary.:

Thisbar almost closesthe M usura bay, which

Isgradually transfor med into alagoon.




N -

= U
Q2

aQ
Q)

the

*At present the

sediment drift flux is
over 1.2 million m2 per
year.

«Consequently, the
Sakhalin Island is
lengthening by about
200 - 500 m/yr. The
island is also moving
landwards 10 — 70
m/yr by overwashing

o

Sakhalin Bay




Maximum water depth: - 2.212 m
Total area: ~4.2 x 10°km? Total water volume: ~ 534,000 km?3

* Below the depth of 150-200 m the Black Sea water is anoxic and contaminated with

H,S (the volume of the deep anoxic water is about 423,000 km3).
* The salinity of the Black Sea water is about 17%. at the surface and ~ 22 %o at the

bottom







ZONATION OF THE BLACK SEA COASTAL ZONE
Sediment movement systems

..1. h ‘. “‘l

Lk U
Ly IDarated CaRe of
LT
N
M
Black Sea i) Bsbourni 2 on
T Frord Deerm
0 v o0
;‘H‘_——-_‘ IS
= "_ AN L i % Tamas ol
“ 14 ¥
Fratpon "
=1




Major sedimentary units in
the NW Black Sea

|_egend

o 1 and 2 — Zones of
Ellanl Sea b L (B NS influence of the Dniestr
L ST (A) and Dnieper (B)
o WA River S

3 — Danube Delta Front
4 — Danube Prodelta

5— Danube-boerne
sediments drift area

6 — Sediment starving
continental shelf
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R seafan S 7 — Continental Slope

8 — Deep-seafan
Ofoanue complexes
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Sedimentary Systems in the Black
Sea preserving features of
Past Global Changes
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Gas seeps In the
northwestern Black Sea
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