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tal sediment discharge of the river, one could approximate 
the total sediment supply for a period of 11 k yr to about 80 – 
100 billion cubic meters (average annual sediment discharge 
of about 80 million cubic meters). 

Conclusions

During the Quaternary the Danube River brought into 
the Black Sea important volumes of sediments that were ac-
cumulated in depocentres according to the water level of the 
sea. The depocentres migrated from the extreme high stand 
position, represented by the present-day location of the Dan-
ube Delta, to the low stand ones, beyond the shelf break, 
forming the deep-sea Danube fan complex. 

The isobath lines at the bottom of the Quaternary depos-
its within the present- day Danube Delta show a basement 
relief high separating the marine and fluvial delta plains – the 
initial spit was formed having as support this relief. Between 
this high and the Murighiol-Dunavãt Promontory of the 
North-Dobrogean unit there is a depression, which probably 
determined the orientation of the Paleo-Danube (paleo St. 
George arm) towards SE, towards the Dranov depression. This 
direction corresponds with the Danube paleo-valley traced 
by seismo-acoustic investigations on the continental shelf 
that continued the river course towards the shelf-brake when 
the Black Sea water level was at about –120 m during the last 
glacial some 18 ka BP (Popescu et al., 2004). 

The sediment volumes accumulated within the high 
stands depocentre (the present-day delta) and low stand 
ones are very different: 

Table 1 The Danube Delta lobes – the volume of deposits mobilised in different lobes

Lobe name and their time 
of development

Total Volume of 
deposits (m3)

Volume of type “a” 
deposits (Ukrain-

ian) or “r” (re-
worked)  (m3)

Volume of type “b” 
deposits  

(Danubian)
(m3)

Average rate of 
deposition

(on total volume)
(m3/yr)

Rate of deposition 
for Danubian  

sediments
(m3/yr)

St. George I/ 2200 yr. 2,105,342,923 “a”-1,262,603,707 842,739,216 956,974 383,063

Sulina Delta/ 4500 yr. 9,236,857,413 “a”-1,797,681,322 7,439,176,091 2,052,635 1,653,150

St. George II/2800 yr. 5,294,475,401 “r”-1,271,199,243 4,023,276,158 1,890,884 1,436,884

Kilia/ 2500 yr. 3,982,737,489 - 3,982,737,489 1,593,095 1,593,095

Jebriani Formation ~ 400,000,000 “a” ~400,000,000 - 120,000 -

Cosna-Sinoie Delta ~1,320,000,000 - ~1,320,000,000 660,000 660,000

Total  ~22,339,413,226

Table 2 Estimated average paleo-fluxes of the littoral drift during different phases of delta development  

Fluxes of littoral drift (m3/yr)
for type “a” or “r” deposits

St.George I Delta (“a”) Sulina Delta (“a”) St. George II Delta (“r”)

~574,000 m3/yr ~400,000m3/yr ~454,000 m3/yr

Fig. 8 The main lobes of the Danube Delta – their surface and the thickness 
of the coastal sandy progradational deposits forming these lobes (basis for 

the calculation of volumes of sandy deposits of the Holocene delta)
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During the low stands the deep-sea fan complex mobi-
lised some 40,000 km3 of sediments, structured in at least 6 
sequences. The computed accumulation rate range between 
88×106 t/a and 302×106 t/a (Wong et al., 1997; Winguth et al., 
1997, 2000).  

The high stand depocentre represented by the present-
day Danube Delta, including all the morphologic and deposi-
tional units, as Fluvial and Marine Delta Plains, the Delta-front 
unit and the Prodelta, accumulated some 1,200 km3. As the 
Quaternary deposits were repeatedly eroded during the low 

stands there is no possibility to compute the average rate of 
sediment accumulation on the present day delta territory. 
Such computation can be done only for the last Holocene 
high stand delta progradation.   

The last (Holocene) progradational littoral sandy sheet is 
formed of about 22 km3 of sediments. The Danube River av-
erage annual sediment discharge during the Holocene was 
estimated to about 80×106 m3/a that is consistent with the 
Danube sediment discharge before the Iron Gate barrage 
was completed (about 70 to 80×106 m3/a).
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