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Stratigraphy of the Holocene sediments of the western
part of the Ajdemir Lowland, Silistra District
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. Aneenosa — Cmpamuepadua 2oa0yeH08bIX OMAOHCEHUU 8 3anadHou dacmu A0emMupckol HU3IMEHHOCMU
Cunucmpurcko2o paiioHa. ToJOLEHOBbIE OTIOXKEHHS 3aaJHOM YacTH A JeMUPCKON HUBMEHHOCTH OObe IMHEHBDI
B B¢ O(HUHAJIbHBIE JIMTOCTpAaTUIrpaduyueckue equHULbL: TOROPaHCKYIO TJIMHMCTYIO CBUTY (HOBas CBMTAa) AJIs
DOJIOTHBIX OTJIOXKEHHH M THIPIUKCKYIO 11eOHEBO-NEeCYaHO-TIIMHUCTYIO CBUTY (HOBas CBUTA) IJIs aJUIOBHAJIbHBIX
otnoxeHui. OHH OTJIOXKMINCHL Ha MasleHbKHX OJ0Kax C pasiMYHOW AMHAMUKOH M OPOPMIISIOT HaJIOXEHHBIE,
BJIOXKEHHBIE M NPHUCIIOHEeHHbIe Hecorsacus. OTaoxeHus TonOpaHCKON TIMHUCTON CBUTHI CHOPMUPOBAJHCH B
DOJIOTHOI Cpefie B YCIIOBUSAX HENMEPEPHIBHOTO MOrPY)KEHHUS, TOrJa Kak OTJIOkKeHHs ThIpIUKCKOH e6HeBO-ecyano-
FJIMHUCTOM CBHTHI CHOPMHPOBANIUCH B PEUYHOU Cpele MPH U3MEHSIOLIMXCS JUTOAUHAMHYECKHX YCJIOBUSAX — OT
ycJoBH# ciaboi TEKTOHHYECKOH aKTHMBHOCTH M COCTOSHUS OUHAMMYECKOrO PaBHOBECHS OO YCJIOBMi
MPOAOJKUTENILHOTO MOTPYXKEHHS IPH HETaTUBHBIX TEKTOHHYECKHUX ABMXEeHUAX. HukHe# rpaHunel CiayxuT scHas
JPO3HOHHAsI MOBEPXHOCTb Pa3HOOOPAa3HOH 10 JIMTOJOrHYECKOMY COCTaBY M IO BO3PACTY MOJOLLBHI.

Abstract. The Holocene sediments in the western part of the Ajdemir Lowland are covered by two formal
lithostratigraphic units: Todoranka clayey Formation (new formation) for the swampy sediments and Téarlica pebble-
sandy-clayey Formation (new formation) for the alluvial sediments. They are deposited over small blocks of different
dynamics and form superimposed, interbedded and contiguous discordances. The Todoranka Clayey Formation
sediments are formed is swampy environment under conditions of constant sinking, while those of the Tarlica
Pebble-Sandy-Clayey Formation are formed in lacustrine environment under changing lithodynamic conditions —
from slow tectonic activity and dynamic balance to continuous sinking resulting from negative tectonic movements.
The lower boundary represents a distinguished erosional washout over various lithological basement of different
age.

Introduction

The Holocene sediments in Ajdemir Lowland have not been subjected to detailed geological
studies. They are vaguely mentioned in the works of Box unoBa et al. (1985) and ® u-
aunoB, MukoBa(1986). The swampy sediments of the Srebarna Lake are palinologically
studiedby Boxunosa etal (1985) and JTasap oBa(1990). They cover discordantly
karstic Barremian-Aptian limestones, Albian siltstones (H 1 k 0 11 0 B, 1969), Neogene sediments
pertaining to the Ajdemir Formation (IT o m o B, 1993) and Quaternary sediments of Pleistocene
age. The thickness varies from 4 to 30 m (Fig. 1, B).

Holocene sediment characteristics

According to the origin, the Holocene sediments studied are alluvial and swampy. They are
covered by two formal lithostratigraphic units, introduced herewith for the first time (Fig. 1, A).
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Fig. 1. A. Geological map of the western part of the Ajdemir Lowland

1 — Todoranka Formation (swampy sediments); 2— Tarlica Formation (alluvial sediments); 3 — loess;
4 — Neogene sediments; 5 — Cretaceous sediments; 6 — faults; 7 — holostratotype sections

B. Map of the Holocene sediment thickness

1 — pre-Holocene rock complexes; 2 — isolines; 3 — wells; 4 — spring

Swampy sediments

Todoranka Clayey Formation (TonopaHcka riMmHeCcTa CBHUTA)
(new formation)

Nomenclature.Itis called by the name of Todoranka spring, situated at 1 km to the
north of Srebarna Lake, Silistra District, in the western part of the lake (Fig. 1, A and B).

Defining Features. The formation is determined by fine dense clays.

Type section. Corresponds to the 0-8.50 m interval from the core well Nr. 1 of
Energoproekt (boxusosa etal, 1985) (fig. 1, A, 2), located at 400 m to the north-west of
the Todoranka spring.

6. (0-0.50 m). Soil, swamp clays (0.50 m.).

5. (0.50-1.0 m). Clay, dark-brown, compact with plant roots (0.50 m).

4. (1.0-2.0 m). Peat, black with manganese and iron concretions and bands, humus clays (1.0 m).

3. (2.0-7.30 m). Clay, greyish-blue, rich in humus substances (5.30 m).

2.(7.30-8.50 m). Yellow sands and pebbles of alluvial and delluvial origin and clay with rusty-yellow spots (1.20 m).

erosional washout
Basement. Ajdemir Formation, Dacian (IT o 1 0 B, 1993)
1. (8.50-12.50 m) Clayey sand (1.50 m).
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Boundaries. The lower boundary is with Neogene sediments (Ajdemir Formation)
or directly with karstic Lower Cretaceous limestones (Ruse Formation) or marls (Trambes
Formation), while the upper boundary is with alluvial sediments of the Tarlica Formation.

Lithological characteristics. The formation is represented by vertical
alternation of clays with different colour, dense, fine, oily, with organic matter.

Interrelations. The formation lies over Neogene sedimentnts or directly over
Barremian-Aptian limestones and Albian marls. It is covered by swampy soil formed above
in most of the area studied. Alluvial sediments and sandy clays with thickeness of 5-6 m are
spread over it with erosional washout to the north, within the low bay terrace of the River
Danube. The formation is connected laterally with the Cretaceous or Neogene sediments with
erosional or tectonic contract.

Distribution. The formation covers a considerable area in the western part of the
Ajdemir Lowland (Fig. 1, A). It is more limited to the east from the area studied and is followed
along the River Danube bay terrace.

Thickness. From 4 to 20 m (fig. 1, B).

A ge. According to the data from the spore-pollen analysis (box uyoBa etal, 1985)
(Fig. 2) it is a Holocene Formation, which corresponds to the age determined by
morphostratigraphic analogues 10000-11000 years.

Paleogeography and chronology of the swampy sediments

The spore-pollen range-chart (Fig. 2) reflects the grassy communities prevalence in the
beginning of Holocene. The oak forests predominated the climatic optimum (8000 BP), while
the beech ones had occurred about 6500 BP. The Upper Holocene (subatlantic and subboreal
climatic periods) is characterised by decrease of the wood types amounts and increase of the
grassy types. The water species were constantly present. The amount of cultivated grassy types
related with the Bronze Age increases in the beginning of the subboreal age (4800+200 BP).
Dating with C'* was accomplished in the well, proving the age of humus accumulation (after
2600+100 BP), i. e., in the first half of the subatlantic period under the conditions of humid
climate (boxunosa etal, 1985;JIa3aposa, 1990). The sediments studied have been
formed in swampy environment, under the conditions of constant sinking. Income of coarse
to fine grained gravels of delluvial origin is established in the swamp peripheral parts at the
beginning of its formation (fig. 2).

Alluvial sediments

They are widely spread within the area studied and form an alluvial formation (Fig. 1, A).

Tarlica pebblessandyclayey Formation (Teppaumka 4yakbJHO-
mnechbuyluBOTIMHecTa cBUTa)(new formation)

Nomenclature. Itis called by the name of Tarlica locality, situated at 2 km to the
north-east of the Srebarna Lake, Silistra District (fig. 1, A).
Defining features. The formation is characterized by sandy clays and fine
grained gravels in the form of interbeds and lens of flood river facies and riverbed facies.
Type section. The top levels of the formation are followed in the banks of the low
bay terrace of the River Danube, at 2.5 km to the north-east of the Srebarna Lake, Silistra
District towards its recent river bed (fig. 1, A).
3. (0.0.20 m). Soil, dark brown, with plant roots (0.20 m).

2.(0.20-2.0 m). Clay, dark grey, dense (1.8 m).
1. (2.0-4.0 m). Clay, grey, sandy, with rusty spots (2.0 m).
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Fig. 2. Holostratotype of Todoranka Formation

Lithological characteristics (1-7): 1 — soil, 2 — clays, 3 — peat, 4 — goethite, 5 — sands, 6 — pebble, 7 — Ajdemir Formation; geochemical rock types (8-11): 8 —
brown, 9 — black, 10 — greyish-blue, /1 — yellow and yellowish-brown, 12 — washout

Remark: The range-chart between grassy and wood types and the CaCO, and humus amounts is accordingto boxunoBa et al. (1985, fig. 4) and JTa 3 a-

poBa (1990, fig. 1)
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Fig. 3. Correlation between Tarlica Formation and continental and marine morphostratigraphic units
lithological characteristics (1-7): 1 — soil, 2 — clays, 3 — sandy clay, 4 — sands, 5 — pebbles, 6 —
valoons, 7 — redeposited loess; geochemical rock types (8-10): 8 — brown, 9 — grey-blue, 10 — yellow
and yellowish-brown, /I — washout

Additionally we point out C-29 of Energoproekt (b o x u o B a et al., 1985) (fig. 3),
which is more complete in comparison with the holostratotype.
Cover. Recent soil.

7. (0-0.20 m). Soil, dark-brown with plant roots (0.20 m)

6. (0.20-2.0 m). Clay, greyish-blue with calcareous concretions (1.80 m); grain-size content: 2.0-0.05 mm — 11%,
0.05-0.005 mm — 55% and <0.005 mm — 34%.

5. (2.0-4.0 m). Clay, grey, sandy with rusty spots (2.0 m); grain-size content: up to 2 mm — 12%, 2.0-0.05 mm —
17%, 0.05-0.005 mm — 44% and <0.005 mm — 27%.

4. (4.0-5.30 m). Clay, dark grey, with blue spots, thick (1.30 m)

3. (5.30-11.30 m). Clay, light yellow, thick (6.0 m)

2.(11.30-21.70 m). Gravels and valloons in the bottom of the packet, middle- to finegrained quartz sand
(10.40 m).

erosional washout
Basement. Redeposited loess clay. Lower Holocene
1. (21.7-25.0 m). Redeposited grey, loess dusty clay (4.3 m).

Boundaries. The lower boundary is washed out over Lower Holocene sediments
(redeposited loess or alluvial sediments), or over karstic Lower Cretaceous limestones, while
the upper boundary is gradual with recent alluvial soils (biogenic elluvium).

Lithological characteristics. The formation represents alteration of
pebbles, sands, sandy clays and clays of alluvial origin and oblique bedding. The formation
cannot be established at parts in the profile. Income of delluvial materials is observed in the
terrace periphery.

Interrelations. The formation lies all over washed out surface of the Lower
Holocene alluvial or alluvial-delluvial sediments or over karstic limestones of the Ruse
Formation and is covered by recent soils. It is interrelated laterally with various levels of the
Todoranka Clayey Formation or with alluvial and alluvial-delluvial sediments of the Lower
Holocene:

Distribution. The formation covers a considerable area in the region studied
building the low bay terrace of the River Danube and of its larger tributaries (fig. 1, A).



Thickness. Variable — from 1 to 30 m.
A g e. The formation probably pertains to the Upper Holocene (4800-5000 BP) (according
to morphostratigraphic analogues with the dated Todoranka clayey Formation).

Paleogeography of the alluvial sediments

The correlation scheme of the Tarlica pebble-sandy-clayey Formation (fig. 3) enclosed and
the correlation done using approved schemes reveal the defined lithofacies GS: flood river
facies, riverbed and old-meander facies, formed during the subatlantic and subboreal periods
and transition from perstative dynamic phase to constrative dynamic phase.

Conclusions

The Holocene sediments formed in the western part of the Ajdemir Lowland result from the
tectonic and geomorphological development. They are deposited over small blocks with
different dynamics and form superimposed, interbedded and contiguous discordances. The
lower boundary represents a clearly marked erosional washout over various lithological
background of different age.

The climatic and hydrodynamic changes in the beginning and during the Holocene reflect
the sedimentation forming clearly expressed cycles in both major lithofacial zones — the alluvial
and the swampy ones.

The complex stratigraphic analysis of sediments and the correlation done restore the
history of the geodynamic development of the region during the post-glacial history of Europe
and represent background sections for Bulgaria.

The study has practical importance for preservation of the International biosphere reserve
“Srebarna”, protected by UNESCO, which is in environment crisis, and for the expected
hydrotechnical construction as well.
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