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Ab stract
Geo log i cal map ping in east ern Po land re sulted in new find of or ganic de pos its near W³odawa. Pol len and plant
macrofossils anal y ses at the Dobropol site proved de po si tion dur ing the Mazovian (Holsteinian) Inter gla cial (MIS 11). 
Pol len spec tra in di cated strong pre dom i nance of Carpinus in the op ti mum phase (pol len pe riod III), sug gest ing in ten -
sive in flu ence of con ti nen tal cli mate in this part of Po land. The paleolake Dobropol was shal low, with many spe cies of 
rushes in a lit to ral zone. Dur ing the Liviecian (MIS 10) and the Krznanian (MIS 8) Glaciations the res er voir was oc cu -
pied by an ice-dam lake, in which silt and clay de po si tion pre vailed. The Mazovian Inter gla cial or ganic de pos its were
also re corded in im me di ate sur round ings of the study area. Based on geo log i cal and paleobotanical ex am i na tion of the
Dobropol site, the ice sheet of the Krznanian Gla ci ation seemed to have reached at least the south ern part of W³odawa.
The ice sheet has not cov ered pre sum ably the whole study area as its ad vance oc curred in sev eral lobes. The sur round -
ings of W³odawa in the West Polesie Re gion are the third larg est Mazovian paleo-lakeland area in Po land, apart from
the vi cin i ties of Bia³a Podlaska and the £uków Plain.
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IN TRO DUC TION

The area of W³odawa has been sub jected to geo log i cal
and paleobotanical stud ies since the first half of the 20th cen -
tury. The re search was per formed on out crops of or ganic sed -
i ments ex posed in brick fac to ries at W³odawa, Suszno,
Dobropol and Koszary (Fig. 1), the lat ter in Belarus at pres -
ent. Or ganic de pos its at Suszno were also ex posed at a scarp
of the Bug River val ley. Or ganic de pos its re corded in the
brick fac tory at W³odawa and Koszary were ex am ined by
Lilpop (1925a–c) who, based on a plant macrofossil anal y sis, 
con cluded the inter gla cial char ac ter of the paleoflora. De -
tailed paleobotanical (pol len and macrofossil) in ves ti ga tion
car ried out by Stachurska (1957) sug gested the Mazovian
Inter gla cial age of the or ganic sed i ments. Silts, peats and
shaly peats, drilled at depth of 3–5 m, were over lain by a till,
1.5-m thick, and by sandy-silty de pos its. Dur ing map ping
(De tailed Geo log i cal Map of Po land, scale 1:50000, W³o-
dawa sheet) sev eral drillings were done at W³odawa and
Suszno (Marsza³ek, 1997, 2000), how ever no gla cial se ries
were re corded at that time. Ex per tise paleobotanical anal y ses 
of the sec tions (Obarska, 1996) con firmed the Mazovian
Inter gla cial age of the pol len spec trum.

Or ganic de pos its from Suszno were lo cated at depth of
5–8 m and were over lain by ice-dam lake silts of the Odra-
nian Gla ci ation and by glaciofluvial sands. Paleobotanical
in ves ti ga tion by Stachurska (1961) de ter mined the age of or -
ganic de pos its for the ter mi na tion of the Mazovian Inter gla -
cial. Trembaczowski (1957, 1960) and Mojski and Tremba-
czowski (1961) per formed a thor ough geo log i cal sur vey in
this re gion (Trembaczowski, 1960, 1968; Mojski and Trem-
baczowski, 1972, 1974) but this re gion was also ex am ined by 
many other re search ers (Mojski, and Trembaczowski, 1975;
Buraczyñski et al., 1984; Buraczyñski and Wojtanowicz,
1981; Dolecki and Wojtanowicz, 1992). Cor re la tion of ice
sheet lim its in the bor der land of Po land, Belarus and Ukraine
by Lindner et al. (2005, 2006, 2007) and Marks and Pavlov-
skaya (2006) pro vided new data for rec og ni tion of the Pleis -
to cene stra tig ra phy.

The aim of this ar ti cle is a re con struc tion of the paleo-
en vi ron ment of the Mazovian Inter gla cial in West Polesie
and rec og ni tion of sur face geo log i cal set ting of the Dobropol 
site.



STUDY AREA

The study area is lo cated within the West Polesie macro-
re gion (Fig. 1; Kondracki, 2000), with its south ern part in the
W³odawa Ridge mesoregion, north ern part in the Sosnowica
De pres sion and the Parczew Plain. The W³odawa Ridge is el -
e vated sev eral tens of metres above the Parczew Plain and is
com posed mainly of till, flow till and silt of the Krznanian
Gla ci ation (MIS 8; Lindner and Marks, 2012). Sur face area
of the Sosnowica De pres sion and Parczew Plain is com posed 
mainly of flu vial sand and silt of the Vistulian Gla ci ation
(MIS 2-5d).

Lo ca tion and geo log i cal de scrip tion of new sites
of the Mazovian Inter gla cial

The site of Dobropol has been ana lysed paly no logi cal ly 
for the needs of De tailed Geo log i cal Map of Po land, 1:50 000 
(Kaplonosy sheet (680), by Hrynowiecka (2013). It is lo -
cated in a for mer brick fac tory, in the east ern part of the
W³odawa Ridge in an in dis tinct de pres sion and it has de vel -
oped most likely from a gla cial tun nel val ley. The tun nel val -
ley bot tom is built of flu vial sands as well as weath ered sands
and grav els of the Vistulian Gla ci ation. The sur round ing area 
is com posed of glaciofluvial sands and grav els with lo cal
flow tills and silts of the Krznanian Gla ci ation (MIS 8). Ge ol -
ogy of the site was in ves ti gated al ready in the first half of the
20th cen tury (Trembaczowski, 1957). The brick fac tory ex -
po sures pre sented sands with grav els and boul ders in the top,
1 m thick, dis turbed with solifluction pro cesses, and 2-m
thick layer of silts and clays of the Krznanian Gla ci ation
(MIS 8; Lindner and Marks 2012). Drillings per formed for
the brick fac tory re sulted in a dis cov ery of or ganic sed i ments
(silt and peat) at depth 8 m, un der the Krznanian silt. Paleo-

bo tan i cal anal y sis of these sed i ments has not been done,
how ever Trembaczowski (1960) as signed them to the Mazo-
vian Inter gla cial, based on cor re la tion with the W³odawa and
Suszno sec tions.

The up dat ing of the Kaplonosy sheet of the De tailed
Geo log i cal Map of Po land (¯arski and Morawski, 2013) in -
volved an ini tial drill ing with the WH probe that per formed
de ter mi na tion of thick ness and age of or ganic de pos its. In a
drill ing log the pol len spec tra at depth 15.3–14.8 m in di cated
high con tent of pol len of horn beam (Carpinus), ac com pa -
nied by fir (Abies), abun dant al der (Alnus), spruce (Picea),
oak (Quercus) and ha zel (Corylus), with box wood (Buxus)
at tain ing 1% and oc cur rence of Celtis and Parrotia. The
com po si tion of pol len flora in di cated that sed i ments were de -
pos ited dur ing the Mazovian Inter gla cial.

Sub se quently, two cores of Dobropol A and B were ac -
quired for fur ther stud ies.

The sites Holeszów and Koniusze (Fig. 1; ¯arski and
Morawski, 2013) were lo cated in a flat and boggy area in the
Sosnowica De pres sion. Peat and silts of the Mazovian Inter -
gla cial were cov ered by 2-m thick layer of sand and silt of the
Vistulian Gla ci ation and un der lain by glaciofluvial sand and
gravel of the Sanian 2 Gla ci ation (MIS 12). Ero sion in the de -
pres sion oc curred at the ter mi na tion of the Odranian Gla ci -
ation or dur ing the Eemian Inter gla cial.

The Mosty site was lo cated in a de nuded high land with
lake sed i ments at depth 2.5–3.6 m, over lain by ice-dam lake
silt of the Krznanian Gla ci ation (MIS 8) and by weath ered
sand of the Vistulian Gla ci ation. De pos its of the Krznanian
(Saalian) se quence have been gen er ally eroded.

The Ignaców site was lo cated on north ern slopes of the
W³odawa Ridge (Fig. 1; ¯arski and Morawski, 2013) and
Mazovian or ganic de pos its oc curred at depth 2–3.5 m. They
were cov ered by weath ered sand and gravel of the Vistulian
Gla ci ation and un der lain by a till of the Sanian 2 Gla ci ation
(MIS 12). The site was of great sig nif i cance in rec og ni tion of
geo log i cal set ting on north ern slopes of the W³odawa Ridge
as its tills in the land sur face seemed to rep re sent the Sanian 2
and not Krznanian (MIS 8) Gla ci ation as pre vi ously sug -
gested.

The Korolówka site was lo cated in a tun nel val ley that
pro vided glaciofluvial wa ters dur ing the Odranian Gla ci -
ation (Fig. 1; ¯arski and Morawski, 2013). Or ganic sed i -
ments oc curred at depth 4 m. The over ly ing glaciofluvial
sand was con nected with ice sheet re treat dur ing the Krzna-
nian Gla ci ation (MIS 8) and by flu vial sand of the Vistulian
Gla ci ation. In the Korolówka tun nel val ley, the or ganic de -
pos its were re corded in sev eral ar chi val bore holes. Sam ples
for palynological and geo log i cal stud ies of the Mazovian
Inter gla cial or ganic sed i ments were col lected from new
boreholes. The thick ness of lac us trine sed i ments in the sec -
tions was re duced by ero sion, there fore equal from 1 to 1.5 m.

Ge netic and strati graphic in ter pre ta tion
of the Dobropol A sec tion

Li thol ogy of the log Dobropol A (Fig. 2):
[m]

0.00–0.20 grey-brown silty-sandy hu mus ho ri zon,
with out car bon ates;
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Fig. 1. Lo ca tion sketch of the West Polesie Re gion with or ganic
de pos its in the Mazovian Inter gla cial sites. Paleobotanical sites: 1 –
ar chi val, 2 – new, 3 – cur rently ex am ined; 4 – bound aries of
physio-geo graphic re gions af ter Kondracki (2000); 5 – study area.



0.20–0.70 pale brown silty sand with grits (0.25–0.5 cm 
in di am e ter), with out car bon ates;

0.70–1.00 brown silty-sandy-clayey till, with out car -
bon ates;

1.00–1.60 till, grey with rusty spots; very clayey, at the
bot tom pass ing into clay, with out car bon -
ates;

1.60–3.00 mas sive slightly silty clay, pale grey with
rusty spots, with out car bon ates;

3.00–3.20 pale brown clay with in dis tinct streaks, with -
out car bon ates;

3.20–4.00 dark grey mas sive clay, with out car bon ates;
4.00–4.10 pale grey mas sive clay, with out car bon ates;
4.10–5.64 dark grey frag ile, mas sive clayey silt, with -

out car bon ates;
5.64–6.00 grey-brown slightly clayey silt with very fine 

lam i na tion, with out car bon ates;
6.00–6.20 grey mas sive silt, with out car bon ates;
6.20–8.70 clayey silt, grey with brighter shades, oc ca -

sional streaks with or ganic mat ter, with out
car bon ates;

8.70–8.99 grey-beige mas sive silt, with out car bon ates;
8.99–9.01 dark grey fine-grained clayed sand, with out

car bon ates;
9.01–9.30 beige-grey mas sive clayey silt with sin gle

grits, oc ca sional plant macrofossils, with out
car bon ates;

9.30–10.50 dark grey fine- and me dium-grained sand,
quartz and mica, with out car bon ates;

10.50–11.90 grey mixed-grained sand with gravel (0.25–
0.30 cm in di am e ter), with out car bon ates;

11.90–12.00 grey-brown fine- and me dium-grained sand,
very fre quent macrofossils (wood), with out
car bon ates;

A core of the Dobropol A bore hole did not con tain lake
or ganic de pos its. The log started with flu vial sand, 2.7 m
thick (depth 12.0–9.3 m), con tain ing gravel, macrofossils
and hu mus interbeds. These sed i ments cor re sponded to the
Liviecian Gla ci ation (Lindner and Marks, 2012) when the
study area has been pre sum ably oc cu pied by a river that
eroded some lake de pos its of the Mazovian Inter gla cial. Flu -
vial sand was cov ered by silt, nearly 3 m thick (depth 9.3–6.2
m), lo cally with streaks of or ganic mat ter and also as signed to 
the Liviecian Gla ci ation. They were over lain by ice-dam silt
and clay, 4.6 m thick (depth 6.2–1.6 m) and cor re lated with
the Krznanian Gla ci ation (MIS 8). Clay passed grad u ally
into a till, nearly 1 m thick (1.6–0.7 m), with small ad mix ture
of gravel. The till has not been re corded in the sur round ings
of Dobropol, prob a bly due to its ero sion. The log ended with
0.7-m thick layer of silty sand with gravel, formed due to
weath er ing of a till. Oc cur rence of a till was of great sig nif i -
cance in iden ti fi ca tion of the max i mum range of the Krzna-
nian ice sheet.

Petrographic anal y sis of fine gravel (5–10 mm and oc ca -
sion ally, 2–5-mm) was per formed at depth of 0.9, 1.4 and
1.5–1.6 m (Kenig, 2013). Scan di na vian crys tal line rocks,
sand stone and quartz oc curred in sim i lar con tents, lime -
stones both lo cal and Scan di na vian were ab sent. Lo cal quartz 
oc curred at depth 1.5–1.6 m. All quartz grains were well
rounded and with mat sur face. Lack of lime stones and li thol -

ogy of a till sug gested its weath er ing or flow or i gin, pos si bly
in an ice-dam lake. Such re sults of petrographic anal y sis of a
till were com pletely dif fer ent than of the same till sam pled in
an out crop in the same area (Ga³¹zka (2004, 2006). The
petrographic com po si tion of a coarser gravel was pre dom i -
nated by in di ca tor er ratic boul ders of the �land Is lands
(34.7%), �ngermanland (28.6%) and Uppland (16.3%), ac -
com pa nied by ad mix ture of rocks from Smlland and Dalarna
(8.2% each) (Ga³¹zka, 2004). These data pro vided a ba sis for
de ter min ing the the o ret i cal er ratic cen tre, at tain ing 17.93°
(lon gi tude) and 60.53° (lat i tude). Re gional in di ces were 0.73 
(E/W) and 6.5 (N/S). Petrographic in di ces for the fine gravel
frac tion of the Dobropol tills at tained the fol low ing val ues:
O/K – 1.70, K/W – 0.92 and A/B – 1.36, typ i cal for the litho-
type Wl, char ac ter is tic for tills of the Odranian Gla ci ation
(Lisicki, 2003). In terms of pe trog ra phy, tills from Dobropol
re sem bled the so-called east ern type, char ac ter is tic for the
South Pol ish tills (Ga³¹zka, 2004, 2006).

The till ex am ined by Ga³¹zka (2004) was prob a bly a
lodge ment till, there fore had dif fer ent petrographic com po si -
tion than the weath ered or flow till from the Dobropol A sec -
tion. Strati graphic set ting of this till was above the Mazovian
Inter gla cial de pos its. Cur rently, the out crop in Dobropol was 
flooded and it was im pos si ble to re-ex am ine a petrographic
com po si tion of the tills. Based on re search re sults, we ould
as sume a likely max i mum ex tent of the Krznanian Gla ci ation 
ice-sheet, at least in the vi cin ity of Dobropol.

Grain size com po si tion of de pos its from Dobropol A
was an a lyzed by la ser method (Mycielska-Dowgia³³o, 2007). 
The ice-dam lake se ries from Dobropol A was quite uni form:
with 80% of silt (0.05–0.002 mm), 15–17% of clay (<0.002
mm) and the rest rep re sented by sand (5–2 mm). A de po si tion
was very quiet and oc curred in a deep-wa ter res er voir in a peri- 
gla cial cli mate. Grain size com po si tion of a till (depth 1.55 m)
was sim i lar to that of the un der ly ing clayey silt (Fig. 3).

Sand grain size (> 2–0.05 mm) with ad mix ture of the
gravel frac tion (5–2 mm) pre vailed at depth 0.6, 10.5 and 11
m but there was much silt too (mostly at depth 10.5 m).

Ge netic and strati graphic in ter pre ta tion of the
Dobropol B sec tion

Li thol ogy of the log Dobropol B (Fig. 2):
[m]

0.00–0.60 brown-red dish earth-brick bank;
0.60–1.00 pale beige silty sand; with out car bon ates;
1.00–1.60 pale beige fine-grained sand with ad mix ture

of silty sand; with out car bon ates;
1.60–2.40 pale beige well-sorted, fine-grained sand;

with out car bon ates;
2.40–4.50 pale grey fine-grained sand with ad mix ture

of silty sand; with out car bon ates;
4.50–5.90 grey clayey silt; with out car bon ates;
5.90–7.00 grey wa tered mixed-grained sand with grav -

els; with out car bon ates;
7.00–7.50 dark grey silt; with out car bon ates;
7.00–7.80 pale grey fine- and me dium-grained sand;

with out car bon ates;
7.80–8.22 mas sive slightly clayey silt; plant macro-fos -

sils at the basal part; with out car bon ates;
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Fig. 2. Dobropol A and Dobropol B sec tions.



8.22–8.30  grey mixed-grained sand with sin gle grits
(up to 0.5 cm in di am e ter); with out car bon -
ates;

8.30–8.90 grey-beige mas sive clayey silt; with out car -
bon ates;

8.90–9.00 grey-beige mas sive clayey silt with a slight
ad mix ture of sand at the basal part; with out
car bon ates;

9.00–9.60 grey-beige mas sive slightly clayey silt; with -
out car bon ates;

9.60–9.63 pale grey fine- and me dium-grained sand;
hor i zon tal strat i fi ca tion; with out car bon ates;

9.63–10.20 grey-brown silt, lo cally with very fine lami-
nas of fine-grained sand; with out car bon ates;

10.20–10.35 dark grey fine-grained clayey sand with or -
ganic mat ter; hor i zon tal strat i fi ca tion; with -
out car bon ates;

10.35–10.60 dark grey mas sive clayey silt; with out car -
bon ates;

10.60–11.25 dark brown silt with peaty streaks; with out
car bon ates;

11.25–11.35 grey, mas sive, slightly clayey silt; with out
car bon ates;

11.35–11.70 black peats with a small ad mix ture of sand,
clayey at the top, com pressed; with out car -
bon ates;

11.70–13.70 black peat with a small ad mix ture of sand,
clayey at the top, com pressed, with abun dant
plant macrofossils; with out car bon ates;

13.70–14.40 brown-black very strongly com pressed shaly 
peat; with out car bon ates;

14.40–14.75 grey sandy silt interbedded with fine-grained 
sand; hor i zon tal strat i fi ca tion with macro-
fos sils; with out car bon ates;

14.75–14.90 grey fine-grained clayey sand with laminas
of or ganic mat ter and peat; hor i zon tal strat i -
fi ca tion; with out car bon ates;

14.90–15.40 grey-black shaly silt; with out car bon ates;
15.40–15.60 grey fine-grained sand with ad mix ture of

silty sand; with out car bon ates;
15.60–15.64 dark grey-ol ive green silt with or ganic mat ter 

en clo sures; with out car bon ates;
15.64–15.80 grey fine-grained and silty sand; hor i zon tal

strat i fi ca tion; interbeddings of humic sand at
the basal part; with out car bon ates;

15.80–16.20 grey-blue fine-grained and silty sand with in -
dis tinct lam i na tion; with out car bon ates;

16.20–16.50 pale grey fine-grained sand with grav els (1–
2 cm) of Scan di na vian rocks and flints; with -
out car bon ates;

In the Dobropol B sec tion the sands and grav els at depth
16.5–15.8 m were as signed to the Sanian 2 Gla ci ation (MIS
12, Ta ble 1; Lindner and Marks, 2012). These glaciofluvial
sed i ments were cov ered by a 40-cm thick (15.8–15.4 m)
layer of fine-grained silty sands hor i zon tally strat i fied and
with interbeds of sand with or ganic mat ter. These sed i ments,
cor re lated with the Mazovian Inter gla cial (Ta ble 1) (Nity-
choruk et al., 2006), were de pos ited in a flu vial, low-en ergy
en vi ron ment. There was a layer of lake or ganic sed i ments of
the Mazovian Inter gla cial (MIS 11) at depth 15.4–11.7 m that 
was ex am ined by paleobotanical anal y sis (Hrynowiecka,
2013).

The whole se ries started from the bot tom with com -
pressed shaly silt, 0.5 m thick and was typ i cal for and open-
wa ter res er voir. Load ing by over ly ing de pos its and most
likely also by an ice-sheet and wa ter col umn in the ba sin, re -
sulted in com pres sion of the sed i ments. Chang ing en vi ron -
men tal con di tions re sulted in de po si tion of 0.5-m thick (up to
14.4 m) fine-grained sands, interbedded with or ganic mat ter,
peat and sandy silts with abun dant plant macrofossils. These
sed i ments were de pos ited dur ing the pol len pe riod II (Hryno- 
wiecka, 2013) and the ba sin most likely be came shal lower,
be ing pe ri od i cally a flow-through lake.

Spe cific en vi ron men tal con di tions con trib uted to de po -
si tion of peat, 0.7 m thick (depth 14.4–13.7 m). They were
strongly com pressed and with shaly struc ture, there fore in di -
cated post-sed i men tary fea tures. Pres ence of peat sug gested
in ten sive de vel op ment of veg e ta tion in an over grown ba sin
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Fig. 3. Grain size dis tri bu tion in sam ples from the Dobropol A sec tion.



(with out open wa ter) and high hu mid ity, pre sum ably due to
in creased rain fall. The peat was de pos ited dur ing the pol len
pe riod III (cli ma tic op ti mum) of the Mazovian Inter gla cial. A 
sub se quent en vi ron men tal change re sulted in de po si tion of
com pressed peat, 2 m thick (depth 13.7–11.7 m), with small
ad mix ture of sand and abun dant plant macrofossils. Ad mix -
ture of sand could in di cate more scarce veg e ta tion and sup ply 
of min eral ma te rial from im me di ate sur round ings of the ba -
sin. De po si tion of the above-men tioned sed i ments oc curred
dur ing the pol len pe riod IV of the Mazovian Inter gla cial. The 
Mazovian Inter gla cial/early gla cial bound ary was de ter -
mined on the ba sis of palynological ex am i na tion at depth
11.7 m, within a sandy peat. A lack of any ero sive bound ary
in di cated con tin u ous peat de po si tion, there fore sug gested
that cool ing was as so ci ated with the Liviecian Gla ci ation
(MIS 10). Dur ing this gla ci ation, the ice-sheet did not reach
the study area (¯arski, 1994) and peats, 35 cm thick, de vel -
oped dur ing the anaglacial phase. The fol low ing cool ing re -
sulted in grad ual dis ap pear ance of veg e ta tion and in deposi-
tion of grey mas sive silts, 1 m thick (depth 11.35–10.35 m),
interbedded with or ganic mat ter and peat. The silts were
overlain by grey clayey silts, 3.35 m thick (depth 10.35–
7.0 m), lo cally with en clo sures of fine-grained sand. This ice- 
dam lake sed i ment was de pos ited in a very cool cli mate. The
Zbójnian Inter gla cial (MIS 9, ac cord ing to Lindner et al.,
2005, 2006, 2007) was not re flected by a warm ing in this sec -
tion. The silt was over lain by glaciofluvial vari-grained sand
with gravel, 1.1 m thick (depth 7.0 – 5.9 m), in di cat ing fill ing
of the ba sin with sed i ments. The sands were de pos ited most
likely dur ing ice-sheet re treat dur ing the Liviecian Gla ci ation 
but their de po si tion dur ing ad vance of the Krznanian ice
sheet can not be ex cluded (MIS 8, ac cord ing to Lindner and
Marks 2012). The sand with gravel was over lain by ice-dam
lake sed i ments, 3.5 m thick (depth 5.9–2.4 m), as signed to the 

Krznanian Gla ci ation and com pris ing from the base the
clayey silt, 1.4 m thick and fine-grained and silty sand. The
sed i men tary se quence ter mi nated with 1.8 m thick flu vial
fine-grained and silty sand of the Vistulian Gla ci ation (MIS
2-5d), with a brick bed in the top most part.

PALEOBOTANICAL ANAL Y SIS

Paleobotanical in ves ti ga tion in cluded pol len and macro- 
fos sil anal y sis. Pol len anal y sis was per formed for 59 sam ples 
from the site Dobropol B, three sam ples from Holeszów,
three sam ples from Ignaców, two sam ples from Koniusze
and three sam ples from Mosty. The ma te rial was sub jected to 
typ i cal lab o ra tory prep a ra tion ap plied for Pleis to cene sed i -
ments. Each sam ple, 1 cm3 in vol ume, was sub jected to the
acetolysis of Erdtman (1960), us ing HF and a Lycopodium
tab let (in or der to de ter mine fre quency of sporomorphs),
sieved on a 5 µm sieve. The pol len grains were even tu ally
counted in two slides.

Plant macrofossil anal y sis was car ried out for 9 sam ples
in the Dobropol B sec tion (depth: 11.57, 12.41, 12.95, 12.97,
13.15, 13.41, 13.65, 15.17 and 15.29 m) and mac er ated in
10% KOH and de ter gents. Sed i ment sam ples, vol ume of 150
ml each, were soaked in wa ter for ca. 24h and boiled with ad -
di tion of KOH. Af ter the sed i ment was boiled to a pulp, it was 
wet-sieved on a 0.2 mm sieve. Ma te rial that re mained on the
sieve was sorted out un der a bin oc u lar mag ni fy ing glass. All
plant re mains suit able for iden ti fi ca tion were iso lated and
placed in a mix ture of glyc er ine, wa ter and ethyl al co hol in
the ra tio of 1:1:1, with ad di tion of thymol. Since its exami-
nation, the ma te rial has been kept in sep a rate small “boxes”
(Stachowicz-Rybka, 2011). Iso lated plant re mains, as far as it
was pos si ble and if the ma te rial was pre served in a suf fi ciently
good con di tion, were de ter mined to the rank of spe cies.
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Ta ble 1
Chronostratigraphic cor re la tion of West ern Eu rope (Paepe et al., 1996; Nitychoruk et al., 2006), Po land (Mojski; 2005;

Ber et al., 2007; Lindner, Marks; 2008), East ern Eu rope (Lindner et al., 2004, 2006), and the Alps (Lindner, 1991;
Mojski; 1993) and ma rine iso tope stages (MIS)

Stratigraphy
Cen tral Eu rope

(Po land)
West ern Eu rope

(Ger many)
The Alps

East ern Europe
MIS

Belarus Ukraine

yra
nreta

u
Q

Holocene Holocene 1

Late
Pleis to cene

Vistulian Weichselian Würm Poozerian Valday 2–4

Eemian Eemian Riss/Würm Muravian Pryluky (Horokhiv) 5

Mid dle
Pleistocene

Odranian

Saalian

Drenthe+Warthe

Riss

Riss II Dnieperian II (Pripyatian) Dnie per 2 (Tyasmyn) 6

Lublinian Schöningen R I/R II Shklovian Kaydaky 7

Krznanian ? Riss I ? Dnie per 1 8

Zbojnian Reinsdorf Pre-R/R I Smolenskian Potagaylivka 9

Liviecian Fuhne Pre-Riss Cooling Orel 10

Mazovian Holsteinian Mindel/Riss Alexandrian Zavadivka (LIkhvin) 11

Sanian 2 Elsterian Mindel Berezinian Tiligul (Krukieniche) 12

Ferdynandovian

Cromerian

Günz/Mindel Belovezhian Lubny 13–15

Sanian 1

Günz

Servetskian Sula 16

Ma³opolanian Korchevian Martonosha 17–19

Early
Pleis to cene

Nidanian Narevian Pryazovsk 20

Augustovian Donau/Günz Rogachevian Shirokino 21–27



The re sults were pre sented in a sim pli fied pol len di a gram
(Fig. 4A) and in his to grams (Figs. 4B, 5) plot ted with the POL- 
PAL soft ware (Nalepka and Walanus, 2003; Figs. 4A, B; 5).

In all sam ples from the Dobropol B sec tions, the sporo-
morphs were fre quent and very well pre served. Count ing
was car ried out up to over 500 pol len grains and for all spores
of lower plants. In to tal, 76 sporomorph taxa were iden ti fied
(full de scrip tion in Hrynowiecka, 2013). The palynostrati-
graphic dis tinc tion of pol len pe ri ods was based on the pro -
posal of Szafer (1953).

Re sults of pol len anal y sis car ried out for the Dobropol B
sec tion in di cated the Mazovian Inter gla cial age of sed i ments. 
In two basal sam ples (depth 15.40–15.30 m; Fig. 4A), rep re -
sent ing the protocratic pol len pe riod I, the high est val ues
were at tained by pol len of Betula alba (max. 74%). Other
tree taxa, apart from Pinus sylvestris (34%), were ab sent or
re corded only in trace amount. Sam ples of sed i ments (15.10– 
15.20 m; Fig. 4A) cor re spond ing to the mesocratic pol len pe -
riod II were dom i nated by pol len of Alnus glutinosa (31%).
Picea abies (10%), Taxus baccata (10%) and Pinus sylves-
tris (39%) were abun dant as well. Betula alba was no more
an im por tant com po nent (17%). The mesocratic pol len pe -
riod III (13.50–15.00 m) was char ac ter ised by no tice able
dom i nance of Carpinus pol len (10–43%), high pro por tions
of Abies (2–10%), Quercus (3–10%) and Corylus (4–12%),
lower con tent of Alnus glutinosa (16–24%) and Pinus sylves- 
tris (12–42%) and in fre quent oc cur rence of Picea abies
(9–1%) and Taxus baccata (~1–3.5%). Ap pear ance of Ptero- 
carya fraxinifolia (<1–3.6%), Buxus sempervirens (~1%),
Juglans and Carya (see full pol len di a gram in Hrynowiecka,
2013) was ob served as well. Among aquatic plants, Nym-
phaea alba and Nuphar lutea were very nu mer ous. Sam ples
from over ly ing sed i ments (depth 11.70–13.40 m), cor re -
spond ing to the telocratic pol len pe riod IV, in di cated a re-
markable in crease in pol len con tent of Pinus sylvestris (45–
87%) and a slight rise in Betula alba (3–18%, max. 45%).
Other tree taxa were ab sent or re corded as sin gle grains. Top -
most sam ples (depth 8.50–11.60 m) were char ac ter ised by
de creased con tent of Pinus sylvestris (down to 7%), slight in -
crease of Betula alba (up to 26%; 4% in the up per part) and
dis ap pear ance of other trees. Pol len val ues of grasses (up to
36%), sedges (up to 23%), mug worts (22%) and other her ba -
ceous plants and dwarf shrubs, such as Betula nana (up to
7%) and Salix herbacea (up to 2.5%), in creased greatly
(Hrynowiecka-Czmielewska, 2010).

Re sults of palynological ex am i na tion of other sites
in the study area

Ac cord ing to re sults of palynological anal y ses perfor-
med for sed i ments from the sites at Holeszów, Ignaców,
Koniusze and Mosty, a de po si tion oc curred dur ing the Mazo- 
vian Inter gla cial, par tic u larly in its fi nal part. In spite of a
small con tent of ex am ined sam ples, fea tures of pol len spec tra 
en abled cor re la tions with re gional pol len as sem blage zones
(RPAZ) de fined for the Mazovian Inter gla cial in east ern Po -
land (Win ter, 2008a, 2013).

In the Holeszów ma te rial (Fig. 5A), fea tures dis played
by the spec trum of the old est sam ple, with val ues of Abies
amount ing to 2%, of Picea to 3.9% and in clud ing Az ol la

filiculoides microsporangia, in di cated that de po si tion might
have oc curred within the close of the Mazovian Inter gla cial
that is the zone R PAZ VIII Pinus-Picea or even R PAZ Ma
IX Pinus-Betula. Sam ples from the over ly ing sed i ments
were in di cated by in creased con tent of pol len of her ba ceous
plants, pro vid ing ev i dence for a strong cool ing (Win ter,
2013).

At the Ignaców site (Fig. 5B), sam ple from the depth 3.4
m in di cated spec trum with high pol len val ues of Abies, great
con tri bu tion of Carpinus and Pterocarya and pres ence of
taxa such as Buxus and Hedera. These char ac ter is tic fea tures
sug gested the age of the Mazovian Inter gla cial and the R
PAZ Ma VII Picea-Pterocarya. Sam ples from the depth 3.25 
and 2.8 m, typ i fied by dom i nance of Pinus pol len, how ever
ac com pa nied by Picea, bore a re cord of the close of the inter -
gla cial. The spec tra could be cor re lated with R PAZ Ma VIII
Pinus-Picea.

At the Koniusze site (Fig. 5C), the sec tion (depth 3.0 m)
and its spec tra pro vided an un equiv o cal es ti ma tion of de po si -
tion time dur ing the Mazovian Inter gla cial and close to R
PAZ Ma VII Picea-Pterocarya. High amount of NAP pol len
found in the sam ple col lected at the depth 1.93 m were likely
to rep re sent al ready the early gla cial.

The Mosty site (Fig. 5D), in di cated by high fre quency of
pine pol len and the oc cur rence of Picea and Abies pol len, fol -
lowed by an in crease in the con tent of NAP, dem on strated a
close of a warm suc ces sion. Such palynological de scrip tion
of the ter mi nat ing suc ces sion was likely to in di cate the
Mazovian Inter gla cial, par tic u larly when con sid er ing the ap -
pear ance of microsporangia of the Az ol la aquatic fern, re -
corded in the Mazovian (Krupiñski, 1995; Pidek, 2003),
Augustovian and Domuraty (Win ter, 2008b, 2009; Win ter et
al., 2008) interglacials but ab sent at the close of the Eemian
Inter gla cial. How ever sed i ments of older interglacials have
not been found in the in ves ti gated area. Sam ples from Mosty
most likely orig i nated from the close of the Mazovian Inter -
gla cial and cor re sponded to R PAZ Ma IX Pinus-Betula.

Re sults of macrofossil anal y sis

Sam ples col lected at the base in cluded in fre quent ma-
crofossils (Fig. 4B), mainly seeds of aquatic plants: Najas
flexilis and Najas ma rina. Seeds of Nuphar sp. and oo spores
of Chara were found as well. Among swamp plants, sin gle
fruits of Scirpus kreczetowiczii and Carex sp. were re corded.
Ter res trial plants were rep re sented by fruits of Urtica dioica
and Potentilla reptans and among trees by seeds and seed
scales of Pinaceae, fruits and fruit scales of Betula and a fruit
of Alnus glutinosa. Five con sec u tive sam ples (from the depth 
12.95, 12.97, 13.15, 13.41 and 13.65 m) were very rich in
macrofossils, both con sid er ing their quan ti ta tive and qual i ta -
tive com po si tion. Aquatic plants were rep re sented by seeds
of Najas flexilis, spines of Stratiotes aloides, endocarps of
Potamogeton, seeds of Brasenia borysthenica, Aldrovanda
dokturovskyi, Nymphaea alba and Nuphar luteum, megaspo- 
res of Sal vin ia natans and other taxa. Swamp plants were
pre served mostly as fruits of Carex caespitosa, C. vesicaria,
C. rostrata, C. nigra, C. lasiocarpa and C. gracilis, seeds of
Aracites interglacialis, fruits of Eleocharis praemaximo-
wiczii, seeds of Menyanthes tri foli ata (in hab it ing the peat
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bog) and re mains of other taxa. The shore of the ba sin was
over grown by com mu ni ties with Ranunculus sceleratus,
Mentha aquatica and Urtica dioica (fruits). For est around
the ba sin was com posed mainly of Pinaceae (seeds, seed
scales and nee dles) and Betula (fruits and fruit scales). The
sam ple from the over ly ing sed i ment (12.41 m) was no tice -
ably less abun dant in plant macrofossils. Seeds of Andro-
meda polifolia, found in the peat bog and fruits of Carex
caespitosa and C. nigra are rel a tively fre quent. Nearly all
aquatic plants dis ap peared, while nu mer ous nee dles of Pina-
ceae and sin gle fruits of Betula were iden ti fied among ter res -
trial trees. The top most sam ple (depth 11.57 m) com prised
only small amounts of ter res trial and swamp plant macro-
fos sils that is spines of Stratiotes aloides, endocarps of
Potamogeton, seeds of Callitriche autumnalis, fruits of Ba-
trachium and other taxa.

DIS CUS SION

Paleorelief re con struc tion based on stud ies
in Dobropol A and B sec tions

Dur ing ice sheet re treat of the Sanian 2 Gla ci ation, a
nearly meridonally ori ented gla cial tun nel val ley was formed 
at Dobropol. At the be gin ning of the Mazovian Inter gla cial, it 
was trans formed by a river, what re sulted in de po si tion of
sand interbedded with peat and or ganic mat ter. A very slow
river flow could be even tu ally stopped as the cli mate war-
med, en abling de vel op ment of a lake with de po si tion of silt
(pol len pe riod II). Fur ther cli mate warm ing, veg e ta tion de -
vel op ment and in creas ing hu mid ity sup ported peat-form ing
pro cesses in the ba sin (pol len pe riod III). In the post-op ti -
mum cli mate cool ing, the peat was sup plied with min eral ma -
te rial (pol len pe riod IV). As an ef fect of a very strong cool ing
dur ing the Liviecian Gla ci ation and grad ual dis ap pear ance of 
veg e ta tion, open wa ter oc curred in the ba sin and silt was de -
pos ited. Si mul ta neously, the Mazovian Inter gla cial sed i -
ments were washed out by a river that tem po rarily flowed
across the east ern side of the ba sin. The river flow has been
stopped fi nally or changed its di rec tion and again the Do-
bropol ba sin was an ice-dam lake. Dur ing the ice sheet re treat 
of the Liviecian Gla ci ation or dur ing ice sheet ad vance dur -
ing the Krznanian Gla ci ation, the west ern part of the ba sin in -
cluded a chan nel in which glaciofluvial sand and gravel were
de pos ited. Af ter the river flow at Dobropol had stopped, an
ice-dam lake de vel oped in front of the Krznanian ice sheet.
Clayey silt and clay de pos ited in the east ern, much deeper
part of the ba sin (Dobropol A), while in the west ern, shal -
lower part, lo cated at a dis tance of ca. 30 m (Dobropol B), de -
po si tion of sandy silt took place. Sub se quently, the Dobropol 
area was most likely cov ered by an ice sheet of the Krznanian
Gla ci ation, as in di cated by pres ence of a till (Ga³¹zka, 2004,
2006). Petrographic com po si tion of this till was char ac ter is -
tic for the lithotype W1 of the Odranian Gla ci ation (Lisicki,
2003). It can not be ex cluded that the till from Dobropol A
was a flow till, likely to be rep re sented by dis con tin u ous tills
and solifluction struc tures ob served by Trembaczowski
(1957) in the out crop. Dur ing the Vistulian, a river dis charge
eroded most likely the till in the west ern part of Dobropol and 
it sup plied with sand de po si tion.

En vi ron men tal changes re corded in plant macrofossils
from Dobropol were sim i lar to those ob served in other
Mazovian Inter gla cial sec tions (e.g. Stachurska, 1957; Hry-
nowiecka and Obidowicz, 2011; Hrynowiecka and Szym-
czyk, 2011). The stron gest ev i dence for the Mazovian age of
the sed i ments was pro vided by seeds of Aracites intergla-
cialis, re corded ex clu sively in the Mazovian Inter gla cial
(Velichkevich and Mamakowa, 1993). Out of the Mazovian
sec tions from the W³odawa Ridge, the Dobropol B sec tion
was among the drill cores that have been most thor oughly
paleobotanically in ves ti gated.

In ter pre ta tion of re sults of paleobotanical stud ies

The re sults of the study were com pared to the palyno-
strati graphic scheme of the re gional pol len as sem blage zones 
(Win ter, 2008a). Sed i men ta tion in the ba sin was ini ti ated in
the pe riod pre dom i nated by Betula (Ma I Betula-Pinus) with
a small ad mix ture of Pinus sylvestris, fre quency of which in -
di cated rather long-dis tance trans port. Af ter wards, hu mid
and wa ter-logged ar eas were dom i nated by ri par ian for est
with Alnus glutinosa, Ulmus, Fraxinus ex cel sior, Sambucus
nigra and Hedera he lix. These and slightly drier hab i tats also
sup ported de vel op ment of com mu ni ties with Picea abies and 
Taxus baccata (Ma III Picea-Alnus, Ma IV Taxus-Picea-
Alnus). Ar eas of greater arid ity were over grown by Pinus
sylvestris and grad u ally colo nised by Quercus, Corylus and
Carpinus, form ing oak-horn beam for ests. As a re sult of suc -
ces sive en vi ron men tal changes, Carpinus be came dom i nant. 
This fer tile, rel a tively hu mid for est cre ated also the hab i tat of
Abies, Quercus and Corylus (Ma VI Abies-Carpinus). Drier
and insolated hab i tats were cov ered by Buxus sempervirens,
while hu mid ones – by Alnus glutinosa, Pterocarya fraxini-
folia and Frangula alnus. The con tin u ing cool ing and cli -
mate continentalization re sulted in dis ap pear ance of thermo-
philous trees and dom i nance of bo real for est with Pinus
sylvestris and Betula (Ma IX Pinus-Betula). Sub se quently,
both Pinus sylvestris and Betula were re placed by her ba -
ceous plants, mainly Poaceae, Cyperaceae and Ar te mi sia,
form ing steppe-like com mu ni ties. Betula nana and nu mer -
ous mosses, in hab it ing patches of dwarf shrub tun dra, ap -
peared as well.

Palaeobotanical in ves ti ga tions in di cated pre dom i nance
of birch for est dur ing the pol len pe riod II (sam ples at depth
15.17 and 15.29 m; Fig. 4A, B). The ba sin was rel a tively
deep, as in di cated by nu mer ous macrofossils of Najas flexilis
and Najas ma rina, how ever with lo cal shallowings, as sug -
gested by pres ence of Nuphar and Scirpus kreczetowiczii.
The shores were cov ered by hu mid ri par ian for est with
Urtica dioica and Alnus glutinosa. Dur ing the pol len pe riod
III the edges of the res er voir were over grown by wet land for -
est with Alnus glutinosa, Ulmus, Fraxinus ex cel sior, Sam-
bucus nigra and Hedera he lix, Pterocarya fraxinifolia and
Frangula. The land scape was pre dom i nated by oak-horn -
beam for est with Carpinus, Quercus, Corylus and Pinus
sylvestris. Drier and insolated hab i tats were cov ered by
Buxus sempervirens. Also com mu ni ties with Abies alba,
Taxus baccata and Picea were im por tant. The res er voir was
prob a bly rel a tively shal low, as in di cated by a num ber of
trichosclereids of Nympheaceae (the sam ples bear ing a re -
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cord of the pol len pe riod III are still un der anal y sis). In the
first half of the pol len pe riod IV (depth 12.95, 12.97, 13.15,
13.41 and 13.65 m), with pre vail ing bo real pine for est, the
ba sin be came shal lower. Com mu ni ties with Carex vesicaria, 
C. caespitosa and Aracites interglacialis (char ac ter is tic spe -
cies of the Mazovian Inter gla cial) de vel oped in tensely. The
shores were cov ered by a peat bog with Menyanthes tri foli ata
and, most likely, Betula humilis. How ever, there was still a
deep-wa ter in the ba sin, in hab ited by Najas flexilis, Stratiotes 
aloides, Potamogeton, thermophilous Brasenia borysthe-
nica and other nu mer ous aquatic plants. Dom i nance of Pinus
in the land scape was con firmed by abun dant Pinaceae re -
mains. Sur round ings of the lake were also over grown by
Betula, Ranunculus sceleratus and Mentha aquatica. The
close of the pol len pe riod IV (depth 12.41m) was still pre -
dom i nated by a bo real pine for est, how ever with a no ta bly
lower con tent of Betula. Among ter res trial plants, Andro-
meda polifonia in di cated still in tense de vel op ment of a peat
bog. The belt of swamp was no tice ably di min ished, as well as 
aquatic plants that most likely dis ap peared as the ba sin be -
came much shal lower. Pine for est en croached onto the peat
bog. At the on set of the early Liviecian Gla ci ation (MIS-10;
depth 11.57 m), ter res trial plants were in fre quent in the area.
Pos si bly, swamps dis ap peared as well and the wa ter level
could have risen again. The oc cur rence of aquatic plants,
such as Stratiotes aloides, Potamogeton, Callitriche autum-
nalis, Batrachium and other taxa, sup ported this as sump tion.

Re sults of palaeobotanical anal y ses for the
Dobropol sec tion in com par i son with ad ja cent
sites with the Mazovian Inter gla cial sed i ments

The Mazovian suc ces sion of the Dobropol site was com -
pared with the Brus sec tion, lo cated ca. 15 km to the south-
west (Pidek, 2003; Hrynowiecka et al., 2013; Fig. 1) and bear -
ing a re cord of com plete suc ces sions of part of the late Sanian
2 Gla ci ation, en tire Mazovian Inter gla cial and early and pleni-
Liviecian Gla ci ation. Two other sec tions at W³odawa (Sta-
churska, 1957) and Suszno (Stachurska, 1961) did not in clude
a com plete Mazovian suc ces sion, how ever their lo ca tion jus ti -
fied cor re la tion with the Dobropol sec tion (Fig. 1). All three
sites were also sub jected to plant macrofossil anal y sis.

Two sec tions from W³odawa, stud ied by Stachurska
(1957), rep re sented a close of the pol len pe riod II, en tire pol -
len pe riod III and the be gin ning of the pol len pe riod IV of the
Mazovian Inter gla cial. They were char ac ter ized by low con -
tents of Picea, Carpinus and Abies and rel a tively high
amount of Pinus sylvestris. High con tent of pol len of Ptero-
carya stenoptera, P. fraxinifolia (Stachurska, 1955) and
Buxus sempervirens, as well as ap pear ance of Juglans and
Carya were par tic u larly sig nif i cant. Among aquatic plants,
seeds of Brasenia purpurea, Najas flexilis, Aldrovanda vesi-
culosa and Dulichium spathacetum (arundinaceum) were
com mon.

Stachurska (1961) ex am ined also the Suszno sec tion lo -
cated on the Bug River, sev eral ki lo me ters to the north of
W³odawa. The sec tion cov ered a close of the pol len pe riod
IV. Al though the area was af fected by mod er ate cli mate and
pre dom i nated by a bo real pine for est, trees such as Ptero-
carya (prob a bly P. stenoptera and P. fraxinifolia), ac com pa -

nied by Carya, Juglans and Keteleeria, and shrubs Ilex, Vitis
silvestris and Keteleeria were found as well. Plant macro-
fos sils were still rep re sented by re mains of aquatic plants
only, in di cat ing pre dom i nantly a cool cli mate.

The Brus site (Fig. 1; Pidek, 2003) with its com plete re -
cord of the Mazovian suc ces sion, dif fered only slightly from
the Dobropol suc ces sion. Both sites in di cated very high fre -
quen cies of Betula in the pol len pe riod I. Sed i ments rep re -
sent ing the pol len pe riod II were no tice ably thicker at Brus,
al low ing for a more de tailed study of the pro ceed ing chan-
ges. In this pe riod, Picea and Taxus at tained greater pol len
val ues at Brus, while at Dobropol, like at W³odawa, there
were higher amounts of Pinus sylvestris and Alnus. More sig -
nif i cant dif fer ence was re corded for the op ti mum (pol len pe -
riod III). The Brus pol len di a gram was char ac ter ized by a
rel a tively low con tent of Carpinus (with only one peak) and
high con tent of Abies (ca. 40% and more than two peaks), and 
by oc cur rence of pol len and megaspores of Pterocarya fraxi-
nifolia, Buxus sempervirens, Az ol la filiculoides and Parro-
tia. The Dobropol suc ces sion was dom i nated by Carpinus,
fre quency of which ex ceeded 40%. The pro por tion of Abies
ac counted for 10%, which was com pa ra ble with Quercus and 
Corylus. For the pol len pe riod IV, the sites dif fered pri mar ily
in a thick ness of sed i ments, how ever they still in di cated a
very sim i lar out line of the early Liviecian Gla ci ation. The
Dobropol suc ces sion had typ i cal fea tures de scribed by Kru-
piñski (1995) and Win ter (2008a).

CON CLU SIONS

Geo log i cal and paleobotanical in ves ti ga tions en abled
char ac ter iza tion of a lake dis trict that ex isted dur ing the
Mazovian Inter gla cial in the area of W³odawa, West Polesie
Re gion. New sites of the Mazovian Inter gla cial were lo cated
on north ern slopes of the W³odawa Ridge and within the
Sosnowica De pres sion. Ex am i na tion of sed i ments from the
Dobropol sec tions pro vided the ba sis for paleorelief and
palaeoenvironment re con struc tion since the end of the Sa-
nian 2 Gla ci ation, through the Mazovian Inter gla cial, un til
the anaglacial phase of the Liviecian Gla ci ation.

En vi ron men tal changes re corded in sed i ments from Do-
bropol re sem bled those al ready ob served in other Mazovian
sec tions. Sed i men ta tion in the ba sin was ini ti ated in a pe riod
of dom i nance of Betula with a small ad mix ture of Pinus
sylvestris. Sub se quently, hu mid ar eas were cov ered mainly
by a ri par ian for est with Alnus glutinosa, Ulmus, Fraxinus
ex cel sior, Sambucus nigra and Hedera he lix. These were
also the sites with com mu ni ties of Picea abies and Taxus
baccata. Drier ar eas, sup port ing Pinus sylvestris, were grad -
u ally col o nized by Quercus, Corylus and Carpinus, form ing
an oak-horn beam for est. Suc ces sive en vi ron men tal changes
en abled Carpinus to be come dom i nant. Abies, Quercus and
Corylus were fre quent as well. More insolated hab i tats were
over grown by Buxus sempervirens, while hu mid ones – by
Alnus glutinosa, Pterocarya fraxinifolia and Frangula al-
nus. Grad ual cool ing and cli mate continentalization re sulted
in with drawal of thermophilous trees and dom i nance of a bo -
real for est with Pinus sylvestris and Betula. How ever, both
taxa even tu ally dis ap peared due to fur ther cool ing. Her ba -
ceous veg e ta tion, par tic u larly Poaceae, Cyperaceae and Ar -
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te mi sia, form ing steppe-like com mu ni ties, be came most im-
portant in the land scape. Betula nana and nu mer ous mosses,
grow ing in patches of dwarf shrub tun dra, ap peared as well.

Re sults of plant macrofossil anal y sis in di cated that the
ba sin was rel a tively deep at the be gin ning of the Mazovian
Inter gla cial, with only lo cal shal lows. The shores were in -
hab ited by a hu mid ri par ian for est. At the close of the inter -
gla cial, the ba sin be came shal lower and its shores were
cov ered by a peat bog. How ever, a re newed rise in the wa ter
level sup pos edly oc curred at the on set of the early Liviecian
Gla ci ation.

At Dobropol, or ganic sed i ments of the Mazovian Inter -
gla cial were un der lain by glaciofluvial sed i ments of the
Sanian 2 Gla ci ation and were cov ered by ba sin de pos its of
the Liviecian and Krznanian glaciations, in turn over lain by a
till. Based on geo log i cal and palaeobotanical in ves ti ga tion of 
the Dobropol site, it may be hy poth e sized that the Krznanian
Gla ci ation ice-sheet (MIS 8) reached at least the south ern
area of W³odawa. The ice sheet ad vance oc curred prob a bly
in ice streams and the ice did not cover the whole study area
(Ignaców site in Fig. 5B).

At other sites, the Mazovian or ganic de pos its were re -
duced and there fore only frag ments of the Mazovian suc ces -
sion were ex am ined. The sed i ments oc curred near the land
sur face and were cov ered by a thin layer of the Vistulian Gla -
ci ation flu vial and over flow de pos its only. Full re con struc -
tion of the Mazovian paleo-en vi ron ment in the West Polesie
Re gion will be pro vided af ter ex am i na tion of other neigh bor -
ing sites with or ganic de pos its (Holeszów, Ignaców, Ko-
niusze, Mosty). It will have great im por tance for clar i fi ca tion 
of the max i mum range of the Krznanian Gla ci ation ice sheet
in this area.

The sur round ings of W³odawa in the West Polesie Re -
gion con sti tute the third larg est area, apart from the vi cin ity
of Bia³a Podlaska and the £uków Plain, bear ing a re cord of a
Mazovian paleo-lakeland (¯arski et al., 2005).
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