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Geographical Studies
Evolution of the Vistula River Valley
PL ISSN 0209-1585

KAZIMIERZ KLIMEK

VISTULA VALLEY
IN THE EASTERN PART OF THE OSWIECIM BASIN
DURING THE UPPER VISTULIAN AND HOLOCENE

The Oswiecim Basin is of a shape of an elongated triangle, limited
of the north by the tectonic edge of the Silesian-Cracow Upland, of the
SE by the Carpathian Foothills, and of the west by the Pleistocene ele-
vation of the Rybnik Plateau (Fig. 1). Three rivers of similar drainage
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Fig. 1. Vistula valley in the Oswiecim Basin
1 — limit of mountains and uplands; 2 — fore-Carpathian plateaus; 3 — loamy plains
(Pleistocene); 4 — sandy plains (Pleistocene); 5 — alluvial fans (Holocene); 6 — valley

floors (Holocene)
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Fig. 2. Geomorphic map of the Vistula valley in the O$wigcim Basin (by K. Klimek)

Thaviod:

I~ Pleistocene levels (sandy or loamyk 2  stabilized dune ridges: & trace of radial braided ch ls; 4 onal small valleys: 5 Holocene erosional edjes:
f Holocene valler floor; 7 dry paleomeanders of different age; & braided channels of Sola alluvial fan; 9 present-day river channel or oxbow lakes;
1 canal under construction; /!  pond or gravelpits; 12 artificially transformed parts of valley floor, /3 altitude above channel level
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Fig. 4. Examples of formation of the main series of alluvia filling the Vistula valley floor in the O$wigcim Basin

1 — erosional top of the Miocene deposits; 2 — gravel and sands of channel deposits; 3 —

loams and silts of the overbank series; ¢ — valley floor surface;
of the Vistula
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Fig. 5. Chosen examples of the typical series of the Quaternary deposits in the Vistula valley between the Gostyn and Skawa

outlets
1 — erosional surface of the Miocene deposits; 2 — gravels and sands of the Pleistocene;
3 — sands (Pleistocene); 4 — clays (Pleistocene); 5 — loess-like loams (Pleistocene); 6 —

gravel-sandy channel deposits; 7 — loamy-silty overbank deposits; 8 — peat
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CRACOW | A Fig. 1. Water stages at the water gauge in Cracow and in Tyniec
| —i| A minimum waler stages in Cracow according to Punzet (1981) and Trafas (1975); B -
| maximum and minimum water stages in Tyniec (water stages reduced to zero of the water

level gauge of 1960)
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Fig. 2. Holocene Vistula valley floor between Czernichow and Cracow (region of Cracow mainly presented after Kmietowicz-Drathowa 1964)

horst hills built of the Jurassic limestones visible at the terrain surface: 2 - fossil horsts built of the Jurassic limestones visible at the Sub-Quaternary surface within the range of the Holocene valley floor: 3 — middle terrace and Skawinka fan (Vistulian) 4 - hills built of the Miocene clays and

extent of the Holocene valley loor: & meander and oxbow lakes: 7 meander bars: 8 extent of oxbow lukes and of the Vistula channel according 10 Chitreyko (1851) in locations where it differs substantially from the p one; 9 - fMlood troughs: [ - meanders of minor
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1 — levee; 2 — madas and silts filling abandoned channels; 3 — peats; 4 — sands; 5 — gravels and gravels with sands; 6 — upper face of
the Miocene clays; 7 — mean water level of 1983; 8 — approximated water level: a — ca. 1900, b — ca. 1950; 9 — tree trunks 14C dated;
10 — silts and peats 14C dated; 11 — abandoned channels filled after the 17th century; 12 — drilling. Dating results in radiocarbon years
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Fig. 2. Geological cross-sections of the Vistula valley (elaborated by T. Kalicki)
1 — Tertiary clays (Miocene); 2a — gravels and pebbles; 2b — gravels; 2¢ — gravels with sands; 3 - sands; 4 - sandy silts: 5 - silts (madas); 6 - clays; 7 - loesses; § — deluvia; 9 - peats; 10 - organic silts; 11 -
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Vistula valley downstream of Cracow b9

792-1 1 [rrw]; [ees]y [ o |4 soag) I Al
asl NW SE
m210

o 50 100 150m
Fig. 3. Late Glacial paleomeander in Nowa Huta — Plac Centralny (elaborated
by T. Kalicki)
A — map of the lower face cf the flood facies (of madas): I — isohypses of the lower
face of the facies; 2 — edge of the upper terrace level; 3 — spot heights of the terrain
surface; 4 — drillings. B, C — geological cross-sections of paleomeanders: 1 -— Miocene
clays; 2 — deposits of the upper terrace; 3 — gravels with sands; 4 — sands; 5 — silts

6 — clayey peats and peaty silts; 7 — peat
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Fig. 4. Geological profile of the abandoned channel in Pleszow (elaborated by L. Starkel)

1 — gravels; 2 — sands; 3 — sandy silts; ¢ — loess; 5§ — deluvia; 6 — peat; 7 — organic silts; 8 — landslide; 9 — storage pits
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64 T. Kalicki, L. Starkel

Fig. 5. Grain size composition of the profile B, of the gravel-pit in Branice-Stryjow
1 — silt; 2 — clay; 3 — sand; 4 — gravel

lower face 1 m above, in the striped clays. The latters are also pinched
out by a pavement of gravels of the diameter up to 10 cm. To the NE,
the following fills of the abandoned channels are built of a sandy bar
with clays in the trough axis with wood dated as of 1480 + 60 BP.

The vertically standing oak stump, which root part is buried under
the 6.5 m layer of sands and madas, has been found in the southern
part at the similar level (Fig. 5). The trunk is dated as of 1850 * 60 BP.
That is the only stump which appears to be rooted in situ identical to
several others displaced by dredging. All of them were definitely cut
by man 0.5—1.5 m above the root zone. Among their roots there is pre-
served a sandy mada on which they had grown. In order to verify
their similar age the second stump was dated and the obtained result
is 1950 & 60 BP. That proves the tree downcutting in the 1st and 2nd
centuries A.D. When at the terrace edge the settlements of potters were
located and people were preoccupied with iron smelting that process
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Fig. 6. Longitudinal profile of the Vistula in the section Rondo Mogilskie—Branice
(elaborated by T. Kalicki)

Height of the valley bottom: I — maximum, 2 — minimum; 3 — profile of the present-day
water level in the Vistula; { — reconstructed height of the water level; 5 — bottom side
of the abandoned channel fills; 6 — sampling site and 14C date

i gl n v | v b= | Vi
| i Vil
L AT. AT M XVIL=XVIL [ XIX =XX | Xvil| MA? | AT?

‘»‘ w) ‘.'AJ“AV’ .‘ L vJ(V-‘.»“-'

Fig. 7. Schematic cross-section of the Vistula valley downstream of Cracow (ela-
borated by T. Kalicki)

1 — Miocene clays; 2 — gravels; 3 — gravels with sands; ¢ — sands; 5§ — sandy silts; 6 —
silty madas; 7 — clayey madas; 8 — peats; 9 — industrial madas; I—VII morphological
zones described in the text; LG — Late Glacial; AT — Atlantic; MA — Middle Ages

The dissection of the alluvia underlaying the loess of the Vistulian
terrace was likely initiated during the climax of the climate cooling and
reached 1—2 m below the present water level (i.e. to the river bottom)
in the Late Glacial as it is indicated by the paleochannel in Branice
which was already filled in the Younger Dryas. The river has reached
the coarse gravel level and has not been able to dissect them.

During the Younger Dryas there is a substantial aggradation be-
cause sands and gravels of that period with tree trunks reach in Brzegi
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Geographical Studies
Evolution of the Vistula River Valley
PL ISSN 0209-1585

PIOTR GEBICA, LESZEK STARKEL

EVOLUTION OF THE VISTULA RIVER VALLEY
AT THE NORTHERN MARGIN OF THE NIEPOLOMICE FOREST
DURING THE LAST 15 000 YEARS

HISTORY AND ORGANIZATION OF THE STUDIES

Ten km long reach of the Vistula valley between Zabierzéw Bochen-
ski and Grobla comprises the area where the Vistula leaves its central
position in the 6—7 km wide valley floor and undercuts a left-bank
loess terrace and then an edge of Proszowice Upland (Fig. 1). Accord-

TR

'?"lwrek‘

f ok

s, =] ([T B B2 O+ [ED- e
il S [ (e [ [ e [FEIn e

Fig. 1. Situational-geomorphological scheme of the Vistula valley floor at the north-
ern fringe of the Niepolomice Forest

1 — plateaus; 2 — higher terrace level; 3 — sandy fan of the Raba river; 4 — Holocene
valley floor; 5 — edges; 6 — Vistula channel; 7 — ahandoned channels; 8 — marginal lower-
ing of the Drwinka. stream; 9 — main route; 10 — sites with the 14C dates: G — Grobla,

Dr — Drwinka; 11 — loess hills: T — Trawniki, S — Skala; 12 — area of detailed studies
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Fig. 5. Morphological-gcological profiles of the Vistula valley floor in the region of the loess hills Trawniki and Skala (author’s

elaboration) and Grobla Forest (according to Bzowsk: 1973, partially modified)

! — rocky socle (Miocene substratum); 2 — gravel and sand; 7 — .medium an:ll coarse sands; 4 — fine and loamy sands; 5 — loamy madas;
6 — clay and silts; 7 — involution structures; 8 — loesgﬂﬂp- c{{ﬂﬂrﬁ)r@ p storage pils; 11 — mollusca shells; 12 — peats, gyitja and
wood; 13 — flood-control embankment
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Fig. 1. Geologic-morphological sketch of Vistula valley between Dunajec and Bren mouths

1 — limits of valley floors; 2 — terrace edges; 3 — Vistula, Dunajec and Nida channels; 4 — oxbows; 5 — oxbows lakes;
middle terrace, ¢ — sands, b — loesses; 7 — muds on the rendzina terrace, 8 — dunes; 9 — flood plain; 10 — moisturing areas in the Bren

and Kanat Strumien lows; 11 — geolo*’ﬁaﬁpr F@ﬂio@rga

numbers of terraces levels; 13 — dates of 14C

6 — deposits of
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Vistula valley between the outlets of Dunajec and Bren 101
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Fig. 5. Graph showing maximal, minimal and mean water levels at Szczucin gaug-
ing station in the years 1871—1978

of the above process. This process practically does not occur in the stu-
died section when taking into account the profile in Szczucin (Fig. 3).
Its rate is small, 0.9 cm/yr in the period of 1946—1975 according to
Klimek’s (1983) calculations. Similarly, the channel deepening is not
registered at the water gauge profiles upstream the Dunajec mouth
(Punzet 1981). However, the channel incision of the order of 0.31—
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Fig. 6. Scatter plot of mean grain size (M;) versus standard deviation (61)

1 — sands and sands with gravels of middle terrace; 2 — sands and sands with gravels
of rendzina terrace; 3 — muds of rendzina terrace; ¢ — flood plain deposits; 5 — present
channel deposits; 6 — oxbows deposits
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106 T. Sokolowski

are lacking within its extent, however, an entire series of scarps being
the limits of the cut-off channels, bars and islands related to the straight
river activity, are marked on its surface. Their heights are fairly diver-
sified. Besides the abandoned channels, sometimes filled with water, and
laying at the level of the present-day stream current, there are bars and
islands reaching up to the height of the overflood terrace. As indicated
by the archival topographic maps the formation of this terrace should
be related to the changes of the Vistula channel during the last 200—250
years.

LITHOLOGY OF THE SEDIMENTS BUILDING THE TERRACES
MIDDLE TERRACE

This terrace is mainly built of sandy and sandy-gravel deposits. Their
thickness within the socles is usually 3—5 m. It reaches several meters
in the troughs (Fig. 9). The sediments are diagonally and sometimes ho-
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Fig. 9. Geological cross-sections of Vistula river valley

1 — oxbows deposits; 2 — muds; 3 — sands; 4 — sands with gravels; 5 — peat; 6 — Mio-
cene clays; 7 — tree trunks; 8§ — boreholes
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dychotomous as described at the San river by Szumanski (1972) and
expressed in a differentiation of a grain size composition. The material
of a higher clay content occurs at the bottom while that of silt at the
top. These silts exhibit sometimes lamination of the climbing-ripple cross
type and horizontal lamination which indicate an increased flood inten-
sity.

The abandoned channel deposits constitute the cut-off paleomeander
fills. Their thickness is variable (e.g. Fig. 10) and reaches slightly more

(T
J W

-
[@Z0i220gppPc s =t * * °
] ) 20 ' 40 i 80 g ) - 100m

- -
8 BTN 1 80  100m
= (12 [Ms MWl s

Fig. 10. Schematic cross-sections of paleomeanders

1 — oxbows lake; 2 — muds; 3 — muds with floral detritus; 4 — peat; 5 — channel depo-
sits; 6 — dates of 14C

than 4 m at maximum. Silts form usually the lowest part of the profile
of the abandoned channel fills. They can contain some sand, or more
rarely the plant detritus. Peats, strongly silty, appear above them in
some profiles. The grain composition of the abandoned channel silts is
almost identical to that of the madas described above (Fig. 6).

FLOOD PLAIN

The flood plain is built mainly of the channel facies consisting of
sands, and less frequently of sands with gravels. Silts admixtures, or
even mud inserts, are frequent. Typical diagonal laminations are pro-
nounced here. Horizontal lamination dominates in the fine deposits.

The thickness of these sediments is difficult to be determined. Fine
sands, slightly silty occurred at the outcrop near Slupiec (Fig. 1) below
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Fig. 2. Synthetic geological profiles of the Vistula valley floor in the area of
Sandomierz Basin

1 — gravel-pebble series; 2 — sandy-gravel series; 3 — sandy series and sandy-silt series;
6§ — extent of the Vistula valley during the Last Glaciation. Main sedimentary series
Last Glaciation and Holocene: Al — channel deposits of the early Pleniglacial; A2 —
channel deposits of the Late Glacial; d — levees dune-like at the top; B — channel
radil), of the Late Glacial (Allerod—Younger Dryas); C — channel deposits of the 2nd
locene (Pre-Boreal—Atlantic); D — channel deposits of the 3rd meander generation of

Tarnobrzeg and in the northern part of the

4 — mada series; 5 — Krakowiec clays (Miocene);
associated with channel development during the
channel deposits of the Late Pleniglacial; A3 —
deposits of the 1st meander generation (of large
meander generation of the beginning of the Ho-

the second half of the Holocene (Sub-Boreal—

Sub-Atlantic); E — channel deposits of the present river
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Fig. 4. Geomorphological sketch of the interbasin areas of the Trzesnidowka and kreg rivers

T1 — terrace being formed during the Last Glaciation untill its turn, large alluvial fans contributed to its build-up; T2 — high flood-plain
of the turn of the Last Glaciation and Holocene with large meanders; T3 — middle flood- plain, formed during the Holocene, with small mean-
ders; T4 — low flood-plain likely formed by flood water of the Wistoka river of the braided channel pattern, at the present occuppied
by Trze$niébwka and Mokrzyszéwka rivers; I — traces of channels of the braided pattern of the period preceeding channelization; 2 — re-
gulated channels; 3 — surfaces of the Pleistocene terrace; 4 — traces of channels in the area of the Pleistocene terrace; 5 — levees; 6 —
levees dune-like at the top; 7 — alluvial fan of the oldest generation; 8 — alluvial fan of the intermediate generation; 9 — alluvial fan of
the youngest generation; 10 — edge of the Pleistocene terrace; 11 — Pleistocene terrace, partially modified by meander channels of the Ho-
locene rivers; 12 — dunes; 13 — deflation basins; 14 — edge of the Tarnobrzeg terrace
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Fig. 1. Geological cross-section of the Vistula valley from Czersk to Osieck

Stratigraphic explanations: Pliocene: 1 — clay, silt and sands; Preglacial: 2 — sands with gravels and river silts; Cromerian
interglacial: 3 — sands with gravels and river silts; Mindel Glaciation, Older stadial: ¢ — glacial till; Younger stage, younger phase: 5 — sands,
silts and glacilacustrine clays, 6 — glaciofluvial sands, 7 — glacial till; Masovian interglacial: 8§ — sands with gravels and river silts of four sedi-
mentation cycles; Middle Poland glaciation, Maximum stadial: 9 — clay, silts and glacilacustrine sands, 10 — glaciofluvial sands, 11 —
glacial till; Warta stage: 12 — glaciofluvial sands; Eemian interglacial: 13 — sands with gravels and fluvial sits of 3 sedimentation cycles;
Vistulian Glaciation: 14 — fluvial sands of the highest overflood Vistula terrace — the Otwock terrace 1le, 15 — fluvial sands of the
higher overflood Vistula terrace — the Falenica terrace IIb, 16 — fluvial sands of the lower overflood Vistula terrace — the Praga ter-
race Ila, 16a — Usselo type soil, 16b — peats with charcoal, 17 — madas of the lower overflood Vistula terrace — the Praga terrace, 18 —
eolian sands in dunes; Holocene: 19 — fluvial sands of the higher flood-plain Ib, 20 — madas of the Vistula higher flood-plain Ib, 21 —
sands and madas of the Vistula lower flood-plain 1Ia, 22 — sands, sandy silts and peats of the valley floors and abandoned channels. Petr o-
graphic explanations: 23 — Pliocene deposits; 24 — glacial till; 25 — clay and varved silts; 26 — gravels; 27 — sands with gra-
vels; 28 — sands; 29 — madas; 30 — peats; 31 — archeological sites; 32 — limits of the Vistulian deposits
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Fig. 2. Geological cross-section of the Vistula valley in the area of Calowanie (explanation in Fig. 1)
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Fig. 3. Geological cross-section of the htiEpi]/Jr@ilﬂ'I:}OﬁgcrplIezioma to Otwock (explanations in Fig. 1)
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Fig. 2. Geological cross-sections [-R
The cross-secti ized in 1985 by B iecka (1, 3, 4, 5, 7, 8) and by Baraniecka and Konecka-Betley (2. 6) on the basis of the following works: 1 — Nowak 1974a, Kopczynska 1960, Kopczynska-Zandarska 1970, Brzezinski 1984: 2 Kaczorowska 1926. Nowak 1960, 1964, 1974a,
Konecka-Betley 1981, 1983, Konecka-Betley and Stefaniak 1983, Czgpinska-Kaminska (in press), Kopczyniska 1969, Kopazyniska-Zandarska 1970; 3 — Nowak 1974, Morawski 1978: 4 — Nowak 1974a, b, 1978, Morawski 1978, 1980: 5 Morawski 1978, 1980, Domoslawska-Baraniecka. Gadomsk

and others 1965, Samacka 1979, 1980, 1982, Proszynski 1985 6 - Sarnacka 1979. Baraniecka and Gadomska 1965, Baraniecka 1976, Baraniecka and Konecka-Betley 1980, Konecka-Betley 1981; 7 — Sarnacka 1974, 1976, Baraniecka 1973, Wicik 1973, Proszynski 1985: 8 Baraniecka
1973, 1976, 1982, Sarnacka 1974 (the study are not cited in the list of references). Location of cross-sections in Fig 3. | — glacial till; 2 — clays; 3 —silts; 4 —sands (4a  fluvial sands, 4b  glacifluvial sands, 4c — glacilacustrine sands. 44— dune sands); 5 gravels and boulders; 6 — gyttja, peat,
organic mud and lacustrine chalk as well as the levels of fossil soils: the sediments discussed in details are marked by bold signs: 7 flonstic remnants with elaborations or primary palynological identifications; § - molusca shells; 9 - age determinations by '*C and termoluminscence (T1)
methods; 10 — major study sites.
Abbreviations: OL — oligocene; Mi — Miocene; PL — Pliocene; Q — Older Quaternary, SP — South Polish Glaciations (SP,. SP;; M — Masovien Interglaciakk MP — Middle Polish Glaciations (MP,, MP,);, E — Eemian Interglacial; V — Vistulian {V,, V3, V) LG — Late Glaciak H —
Holocene; otw — Otwock terrace fill; fal — Falenica terrace fill; pr — Praga terrace fill, ndw — Nowodworski terrace fill. The names of settlements of which materials projected onto cro: lons originate are given in parentheses.
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158 M. D. Baraniecka, K. Konecka-Betley
Table 1. Datings of the Late Vistulian and Holocene of the Warsaw Basin area
, 14C and TL Name of Dated ?
Strat h Soils
o dates (BP) settlement substance
1 2 | 3 4 5 6
soil degradation, po-
dzclic soils, relic po-
S A m dzols, rusty soils,
5 2430--100 Wda outwash we A, continuation of
eaty soils
2800 3 S Lt/
[ |
:O: younger podzolic
8 soils
SB Z 3610120 Liszyno we A,
continuation of pe-
aty soils
o0 (soils degradation)
518040 Czarna Woda |t
54004250 Nart t
podzolic soils
w 5950480 Zalasek t and
5 6155-+270 Cigciwa tm humus podzols, fer-
O rous, and ferrous-
T S -humus soils, gley-
i 8 | -podzols
8 71104320 Nart t
43} 71504150 Cigciwa s.org.
= B,
S
7900120 Grabnik gy
8100--140 Wilkow t continuation of pea-
LT 8360475 Calowanie tp ty soils
8750100 Liszyno we A, rusty and podzolic
[5a] n
B O Z soils
& | 9010100 Wilkow t and
00— 8 |—; - )
= 9550+ 85 Calowanie we rusty soils
g 9750--120 Nart Pozary t
PB 8 99354-110 Calowanie gy
il
5956 10115455 | Nart t and peaty soils
a’ b! c’ d’ e’ f’
DR; 10600* 105901360 Wilkow t
eolian processes
10900
1115041300 Cieciwa we A,
AL 11190465 Calowanie we
oY F
11500 11380-95 Calowanie we
DR, eolian processes
12100
B O ? Wigzowna (A initial soil
12150 4110 Cigciwa
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Table 2. Scheme of the sequence of fluvial processes (accumulation and erosion) soil-forming and
organic accumulation at the turn of the Vistulian

Series of fluvial Soilsand organic River bottom Eolian accumu-

Age . : 5 g :
sedimentation accumulation erosion lation
Holocene ‘ Nowy  madas peat, gyttja,
T 1 | Dwér sands lacustrine chalk ——————
‘ ‘ I series and Holocene
| ‘ soils
’ Younger 1 phase of the
| ‘ Dryas I N Younger Dryas
| | i incision to the
socle of the No-
' | wy Dwor terrace
‘ | soil of the Cig-
L ciwa I bottom
i part of peat Ca-
' lowanie and
| s , ~ Lukowiec
- ::, [ Allerod | Praga series
o e | sands o i gyl
,3 > | Older Dryas phase of the Ol-
2| g | L
e | 3 incision to the
socle of the Pra-
‘ .y ga terrace
| ) ‘ soil of the Wig-
‘ ‘ . |zowna II level
‘ Bolling Falenica series
| sands O & L r o |
; Oldest phase of the Ol-
‘ Dryas dest Dryas
incision to the
socle of the Fa-
i ‘ | lenica terrace
‘ ' Agard \ soil of the Wia-
{ | | zowna 1 level
‘ RET, TR |and pressed part
L mlh S Ty silts il B _ oL B S .
i E - Otwock S A DN, = g cied s
23 | series
o .2 |
S ‘ sands
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Fig. 1. Geomorphological map of the Vistula valley between the Warsaw Basin and
Plock Basin

1 — morainic plateau; 2 — valley level built of glaciolacustrine sediments; 3 — Ciechomice

level; ¢ — level built of fine sands, silts and clays; 5 — outwash plain; 6 — eskers; 7 —

accumulation terraces; 8 — valley floor — flood terrace; 9 — dunes; 10 — peat; 11 —
elevations a.s.l.; 12 — location of geological cross-sections

the discussed sections are 800—900 m. Between Wyszogréd and Dobrzy-
kowo the Vistula channel is characterized by numerous islands called
“kepa” (holm). They occur most frequently in the central part of a chan-
nel, however, lateral holms are also present here. Besides these holms
numerous shoals called bars are found here as well. The Vistula has
a nature of a braided river of a chaotic pattern of bars and holms being
the evidence of variable hydrodynamic conditions.
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Fig. 2. Changes of the Vistula channel in the section from Kepa Polska to Plock
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Summarized by Baraniecka based on the detail geological maps elab 1 in the Geological Insti for the areas of Wyszogrod (Makowska i Ruszczynska 1960). Czerwinsk (Kopczynska 1960), Legionowo (Nowak 1974b). Sochaczew (Brzezinski in press) Warszawa (Morawski 1978, Sarnacka
1979), Ok uniew (Nowak 1976), Raszyn (S ka 1976), Pi (Sarnacka 1974), Otwock (Baraniecka 1973} | edge of the glacial pl. and older acc lation and d ion levels: 2 - Warsaw ice-marginal lake accumulation (Blonie level, Radzymin-Marki levelk 3 fluwial accumulation of the
Otwock terrace and of glacifluwial accumulation of the dune terrace (fragmentarily on the older surfacesk 4 fluvial lation sf the Falenica errace: 5 fluvial accumulation of the Praga terrace (overflood 6  the Nuvial-back ion of the Nowy Dwor terrace: 7 Nuvial
accumulation of the overflood plain; 8 — flood-plain; 9 - fluvial accumulation and flow direction in the valleys dissecting the

clal '-‘m‘d-..— ially abandongd; 10 - geological cross-sections; /1 — major study sites. The heights of terraces and geomorphological levels are given in m asl.
The broken line denotes the projectia dirEet m;@r@_pkhmmmmmmm

Fig. 3. Maps of geomorphological surfaces of the river and glacilacustrine accumulation in the Warsaw Basin
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Fig. 5. Synthetic geological section of the fluvial deposits of the studied section of the Vistula valley floor and lithological
properties of the mineral deposits of the investigated terrace levels (including those underlaying the dated paleochannels)

1 - Tertiary sediments, unseparated; 2 - Pleistocene sediments, sands: 4 - fine sands; 5 - silts of levees. backswamps, and alluvial fans; 6 - peats filling the channel

depressions; 7 - gyttja; 8 — flood-control embankments; 9 - water. Date of 3850+ 100 BP is of the paper of E, Wisniewski (in press). The graphs presented

illustrate the variability of the statistical measures of the grain size composition: mean grain diameter (M,), standard deviation (4,) and skewness (Sk, | abrasion

of the quartz grains of the fractions of 0.6—0.75 mm, 0.75—1.02 mm, and 1.02—1.5 mm; abrasion coefficient W,; content of the 7 group grains in %: content of
garnets and amphibolites in the fraction of 0.1 — 025 mm

Evolution of the Vistula...
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Fig. 1. A — Location of the study area, B — Geomorphological sketeh 6f the Uni-
staw Basin and of its swrrounding

1 — morainic plateau; 2 — sandur; 3 — subglacial channels; 4 — meltwater erosional plains;
5 — kettles; 6 — dunes; 7 — valleys dissecting the Vistula valley slepes, alluvial fans and
deluvial-colluvial covers; 8 — slopes with edges of various origih; § — main edges of
slopes, of the height above 10 m; 10 — eresional-aceumuliationd]l fiver terraees; i1 = sandy-
-graely accumullational river terraces. Floed plain built at the surfaee of: 12 — sands; 13 =
clayey silts; 14 — silts and orgamic deposits; 15 — fine sands and silts. 16— fermer side
chamnsls, abandomedl chanmels and lakes; 17 — natural levees; 18 — flood-control embank-
ameenits; 19 — height spots; 20 — levels ot the flood-plain; 21 — tetrace numibering; 22 =
lines of geological profiles
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Fig. 3. Geological profile B—B’ (Explanations as in Fig. 2)
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1 — Tertiary deposits; 2 — till; 3 — clays; ¢ — pebbles; 5 — gravel; 6 — coarse sands; 7 — medium sands; 8 — fine sands; 9 — dune sands;
10 — silty sands and silts; 11 — levées; 12 — peat; 13 — gyttjas; 14 — deluvial deposits; 15 — radiocarbon datings
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246 W. Niewiarowski

tely. Nevertheless, the obtained data enforce one to reconsider certain
opinions. Both, the TL datings of the overflood terrace and these of the
14C methods of the flood plain (Fig. 6) have proven that the sandy de-
posits of the overflood terrace (II according to Galon 1968) had been
already deposited in the Late Glacial period. That is evidenced by the

H2masl " M,25m as.l - (eyel A
01 R
e 051~ 2""V| 2060 + 508p
01 1=—=—| 1950 * 508p
654 T,
III '"
ll IAL e b
» ﬁ-r: 7970 * 80 BP 344 2 6810 X 65BP
27Tma.s.l 5
& , 2masl m 2Imasl - level B,
O‘F‘«—' O === 0
S 05 == 055 1=~ 3040 * 60BP

5870 * 80BP 125 -l 5690 60 8P

1515 4050 * 140 Bp  {3pEEE

2454=—==1 40050 * 150 BP

i L) i L e ) s o i 2 (= e L O )

Fig. 6. Profiles of the flood plain sediments (levels A and B;) with radiocarbon
dated organic deposits

1 — sands with gravel; 2 — fine and medium sands; 5 — silty sands; 4 — sandy silts; § —
clayey silts with admixture of fine sands; 6 — clayey silts; 7 — gyttja; 8 — gyttja with
peat intercalations; 9 — peat; 10 — sampling sites for the 4C datings

bottom of the peat of the age of 10050 £150 BP (Gd-905) which occurs
on the level B, of the flood plain in Bruki, 1—2 m below the overflood
terrace. It is obvious that the overflood terrace dissection had to occur
before the beginning of the peat accumulation. That is not in contradic-
tion with the TL datings of the fluvial deposits of the overflood terrace
of the TL age of 10700 (UG-220) and 11 300 BP (UG-218), and of the
dune deposits of the age of 12 600 BP (UG-218). The TL datings are with
an estimation error of 15%. However, one can assume that fuvial sedi-
ments of the analysed terrace were deposited at least at the beginning
of the Allerod, or likely in the Older Dryas already, based on the datings
of the organic sediments on the equivalent of this terrace (6—8 m above
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