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Allcja BALUK

Sub-Quaternary depression in the Lower
Narew Region, its age and origin*

A depression in the sub-Quaternary surface, demarcated by Ostrolgka, Ostréw Ma-
zowiecka and Chorzele, reaches in its bottom 80—120 m b.sl. and possesses also
a branch of the same depth. In the Quaternary substrate there are rocks of the
Upper Cretaceous, Palaeogene and Neogene. A significant role for an explanation
of the origin of the sub-Quaternary depression is played by a site of fluvial-lake
Eopleistocene deposits at Opaleniec near Chorzele. It proves that already during
the earliest Quaternary, a well developed fluvial pattern existed in this area and
was probably dependent on tcctonic foundations. Deep wvalleys of that time
initiated a system of depressions, modified then during the whole Pleistocene.
A sub-Quaternary surface Is there now a polygenetic surface, developed mainly
due to repeated processes of glacial and fluvial erosion. Ice sheet produced defor-
mations played a secondary role in modelling a depression. Glaciotectonic processes
were marked particularly at its western and southwestern margins, opposing in
general the ice sheet movements,

INTRODUCTION

In the areas adjacent to the Lower Narew Valley, a depression in a
sub-Quaternary surface to 50 m b.s.l. has been already presented for
a long time (J. Lewinski, J. Samsonowicz, 1918; A. Zierhoffer, 1925). The
authors of the first works knew also the elevations of the Tertiary sedi-
ments at Kipary and near Chorzele (Fig. 1, 2}. But the main role in mo-
delling of the sub-Quaternary surface was ascribed by them to other fa-
ctorg, J. Lewinski and J. Samsonowicz (l.c.) put a glacial erosion and gla-
ciotectonics in the first place whereas A. Zierhoffer (l.c.) connected the
origin of numenous morphologic features of the substrate with an existen-
ce of new epeirogenetic movements and paid also attention to long-last-

* Papers marked with asterisk were compiled in March 198G
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Fig. 1. Location of the investigated area in north-eastern Poland
Potlozenie obszaru badan w p6émocno-wschodniej Polsce

ing erosion during the pre-Pleistocene period. A progress in this field
was not possible due to a lack of boreholes that passed through the Qua-
ternary sequence.

The General Geologic Map of Poland in a scale of 1 : 300,000 and pu-
blished in 1953, shows in the Lower Narew Region a slightly differen-
tiated sub-FPleistocene surface, gently sloping southwestwards and loca-
ted at ahout 50 m b.sl. Not before 1956—60, three research boreholes
have been done by the Geological Institute near Ostréw Mazowiecka.
They proved that the Quaternary substrate occurred at considerably lo-
wer altitudes (120 m b.s.l) and just on the Cretaceous rocks (J. E. Moj-
ski, 1965a). E. Riihle {1965) marked at that time on his map of morpholo-
gy of the Quaternary substrate, a narrow depression running from south-
east through Matkinia, Ostrow Mazowiecka and Eomza northwards.
The origin of this feature could not be explained other than by the Eo-
pleistocene erosion (J. E. Mojski, 1965b).

The authoress’s investigations in the Lower Narew Region were car-
ried through within the works of the Geological Institute over geologic
maps -of Poland in scales of 1 : 200,000 and 1 :50,000. During the seventies
14 research horeholes were done in thece areas. They usually passed
the whole Tertiary sequence. They proved a low location of the sub-
~-Quaternary surface in a large area, demarcated by Ostroleka, Ostréw
Mazowiecka, Makéw Mazowiecki and Chorzele (Fig. 2). Numerous data
in this field were brought also by geophysic works {(electric logging). In
result of all research investigations not only a morphology but alsc a geo-
logic structure of the Quaternary substrate could be presented. A pre-
vious knowledge of them in these areas have been insignificant.
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Fig. 2. Geologic map of Quaternary substrate
Mapa geclogiczna podtoza czwartorzedu

1 — geologlc borders: ¥ — contour lines of Quaternary substrate (at every 20 metres), 3 —
steep slopes and edges; 4 — selected boreholes; 5 — Elacledislocations noted in Tertiary de-
poslts; 8 — geologic sections; Pl -- Pliocene; M — DNMiocene; Ol — Qligocene; E — Tocene;
P¢ — Palaeocene; K —Cretacecus

1 — granice geoleglexmne; ¢ — lzohipsy powlerzchnl poderwartorzedowe] (co 20 metréw);
3 — strome zbocza | krawegdzie; 4 — wybrane otwory wiertnicze: § — zaburzenia glacitekto-
niczne stwlerdzone w uiwerach trzeciorzedowych; 6 — linle przekrejow Eeologleznych; Pl —

pllocen; M — miecen; Ol — oligocen; E — eo¢cen; P¢ — paleocen; K — kreda
K — Cretaceous

MORPHOLOGY OF SUB-QUATERNARY SURFACE

A vast sub-Quaternary depression of a meridionally elongated basin-
-like shape in its central part, is at least 60 km long and about 30 km
wide, The lowest location of its bottom (123 m b.sl) is known from the
Ostréw Mazowiecka area. In the western part where the basin turns to
the north, the Quaternary bottom is noted at 101 m b.s.l. (Zwierzyniec).

The depression is delimited from the north and southeast by slightly
varying surfaces of Tertiary sediments, located at about 0—20 m b.sd.
A high location of Tertiary sediments in this part of the area (30—60 m
a.s.l.) is known to the southeast of L.omza only (Czerwony Bor, Janczewo),
Bér, Janczewo).
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Fig. 3. Simplified geologic section A—B

Uproszezony przekroi geologiczny A—B

Tills: N — Oldest {Narew) Glaciation, P-1, P-II, ¥’-1IL — Scuth-Polish Glaciations, 5 — Middle-
-Pollsh Glaclation; for stratigraphlc symbols of deposits of the Quaternary substrate see
Fig. 2; projected boreholes are marked by a dashed line

Gliny zwalowe: N — zlodowacenia najstarszego (Narwi), P-I, P-II, P-III — zlodowacen
poiudnicowopolskich, S — zlodowacenia srodkowopolskiege; symbele straltygraficzne utwo-
réw podioia czwartorzedu jak na fig. 2; otwory rzutowane oznaczono linlg przerywang
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From the west and southwest the depression is surrounded by high
etevations, composed of Neogene deposits but frequently glaciotectonicly
deforined, and locally exposed at the land surface, Near Kipary an ele-
vation of deformed Miocene and Pliocene deposits reaches 1256 m a.s.l
and is characteristic for its small extent and well expressed southern
slope. An edge of a vast elevation of the Tertiary bedrock runs from
Chorzele to Przasnysz and then spreads northwestwards to Dziaidowo
and Oilsztyn (A. Baluk, 1976; W. Stowanski, 1976). Near Chorzele the gla-
ciotectonicly deformed Pliocene clays outerop at about 120 m a.s.l. (brick-
field Niskie Wielkie). To the south of Przasnysz the sub-Quaternary de-
pression contacts with a broad zone of bedrock elevations. The substrate
is there generally located (as far as Ciechanéw) at about 60—80 m as.l
The elevations at the depression margin reach there 11¢ m a.s.l. and wi-
thin their extent the Pliocene clays form outcrops or almost outcrops
(Krasne, Dobrzankowo; Z. Michalska, 1961). A high (over 90 m a.s.l)
tocation of Tertiary cediment. is alse noted within Lhe junction of the
Bug and Narew rivers, from where it spreads southwestwards and com-
prises the elevation of strongly deformed Pliocene clays, squeezed to
110 m a.s.l. and outcropping in the present land surface (Budy Obrehskie;
J. Nowak, 1958, 1969).

The sub-Quaternary depression in the Lower Narew Region is not
a closed feature but has deep branches. One of them, located in the Mal-
kimia and Wyszkéow area, was probably formed at the junction of two
other depressions: one running from the southeast and the other from
southwest (J. Nowak, 1969, 1970). A hottom of this feature is defined
by values of the Quaternary complex bottormn of 50 and 88 m b.s.l. A more
narrow and possibly slightly more shallow depression cuts the elevation
of Pliocene deposits mear Pultusk and turns to the west (53 m b.s.l).

Near Przasnysz the depression is open westwards by another deep
depression of the lowest, in the whole area, location of the Quatermary
sequence bottom (129 m b.sl, also 100 and 72 m b.s.l.). It runs north-
westwards through Mlawa and Dzialdowo and continues further in the
same direction to Rybno-Lubawa-Itawa as a row of lowerings in the Qua-
ternary substrate, described by L. Marks (1980). A northwestern part of
the depression (in Kipary and Chorzele area) also passes into a narrow
depression that, according to W. Slowanski (1976), runs northwards as
far as Olsztyn and Dobre Miasto.

In the eastern part of the area where a substrate morphology is mo-
re monotonous, there is a distinct depression near fomza (102 m b.sl.)
and in the northeast the depression still connects with another deep sub-
-Guaternary feature, cut at Mezenin to 91 m b.s.l.

REMARKS ON GEOLOGIC STRUCTURE OF QUATERNARY
SUBSTRATE

The problem of origin of depression or rather of the whole presented
system of sub-Quaternary depressions, demanded a recognition of sub-
strate deposits in the domain of their lithostratigraphic section as well as
morphology of main structural surfaces. A particular attention was paid
at the same time to a coincidence of certain irregularities of the bedrock
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structure and deep features of the sub-Quatermary morphology.

In the eastern part of the depression (Ostréw Mazowiecka, Tyszki, Me-
zenin) the Quaternary sediments are simply underlain by the Upper Cre-
taceous marls (Fig. 2). Microfaunistic analyses defined their age for the
Upper Maestrichtian (J. E. Mojski et al., 1885 ¢, b; E. Gawor-Biedows,
1971). The top layers of the Cretaceous complex are also reached in many
boreholes in the remaining part of the area, either under Qligocene or Pala-~
eocene deposits. The Palaeocene deposits have not been noted yet in the
Quaternary substrate of the investigated area. Their occurrence is disco-
ntinuous as they are only preserved in some zones (Figs 3 and 4).

The top surface of Cretaceous-Palaeocene rocks in these areas is quite
regularly inclined southwestwards i.e. in agreement with a general tecto-
nic pattern of a sedimentary cover on the slope of the Mazury Anteclise.
But near f.omza where Palaeocene and Upper Cretaceous sediments were
noted by several boreholes at similar altitudes of about 70—&0 m bs.l,
one of the boreholes has not reached them to 105 m.bsl (Fig, 3).

Eocene and Oligocene deposits form the sub-Quaternary surface in the
western part of the depression, in its bottom and slopes (Figs 2—4).
Amongst them, five lithostratigraphic sequences can be distinguished.
They represent different facies and changeable sedimentary conditions
in a marine environment. Glauconite sands predominate, with rare and
poorly preserved faunistic remains. Microfaunistic analyses have not resu-
Ited in data for a closer definition of the age. On the other hand, a paly-
nologic analysis of coaly inserts (I. Grabowska, 1975) as well as a corre-
lation of distinguished sequences with similar units in the neighbouring
areas (E. Ciuk, 1970, 1972, 1974; J. Nowak, T. Uberna, 1976; E. Odrzy-
wolska-Bieftkowa et al., 1979), indicate here a presence of deposits of
the Middle and Upper Eocene as well as of the Lower and Upper Oli-
gocene age.

The top surface of Oligocene sediments is inclined scuthwestwards and
in general concordant with Cretacecus-Palaeocene surface but with a
more varied morphology. A gentle elevation of the Oligocene top surface
is marked in the central part of the area and corresponds in its extent
approximately with the sub-Quaternarv depression (Fig. 4). A thickness
of the Eocene-Oligocene complex was the greatest primary in this eleva-
tion (about 100 m) and its lithostratigraphic section was the most com-
plete.

At Fomza (to the north from the section A-B) there is over 40 m high
altitude difference in the Oligocene top surface. A presence of a similar
morphologic lowering in the surface of compact, Cretaceous-Palaeocene,
rocks and in the same time a coincidence of these deformations with a
deep sub-Quaternary depression, induce to look for a connection among
all these elemenfs. An existence of a tectonic graben in Cretaceous and
Tertiary rocks in the f.omZa area seems to be particularly oprobable.

Strongly deformmed Tertiary deposits, the COligocene ones inclusive,
were noted by the authoress in the Opaleniec section. in the northwestern
part of the area. A palynologic index analysis of I. Grabowska {1975) pro-
ved a higher location of coaly sediments of the Middle Oligocene than of
the Upper Miocene age there.

At slopes and in branches of the sub-Quaternary depression there are
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Miocene deposits, more or less degraded. A broad meridional zone of
their total destruction corresponds with a central part of the depression.
Amn inland sedimentation of the Lower Neogene is best represented by
sections from the areas, in which a series of this age is preserved under
a cover of the Pliocene variegated clays. In the northern area (Réwnmina
Kurpiowska}, the Miocene deposits are about 50 m thidk and their top is
located at 35 m b.sl. They can be subdivided into 4 lithologic sequences,
some of them are of sedimentary cycle characteristics. They are usually
composed of quartz sands with a considerable admixture of mica. The
colour is lightgray, gray-white or brown and black if with admixture of
coal silt. Sands are accompanied by interbeds of silts and inserts of brown
coal. In all the research sections known to the authoress, these sediments
were horizontally and regularly thinly laminated. Palynologic investiga-
tions prove their Lower and Middle Miocene age {I. Grabowska, 1875).

Miocene deposits from the morthwestern margin of the depression
show a large thickness, about and over 100 m. In this area their top sur-
face is also particularly high, at 60—70 m a.s.]l. These elevations should
be connected with the area of high location of the Miocene top surface at
Olsztyn, Nidzica and Wielbark, knowm already for a long time (E. Riihle,
1955; E. Ciuk, 1966). But in this zone there is near Przasnysz an almost
130 m deep lowering of the Miocene surface. It runs further northwest-
wards through Miawa and Dzialdowo that is similarly as the mentioned
sub-Quaternary depression.

Pliocene clayey sediments are preserved only at margins of the de-
pression what proves their primary presence in the whole investigated
area. These sediments form the highest elements of the sub-Quaternary
surface in the western and southwestern part of the area. A patch of Plic-
cene deposits to the north of Ostroleka (Olszewka, Zalesie) occurs at an
almost flat substrate (about 35 mi b.sl) and its known thickness is not
over 30 m. This area shows in general a regular arrangement of Pliocene
deposits and corresponds with a zone of large deformations in the Ter-
fiary structure. In the already mentioned borehole from Opaleniec, the
Pliocene clays reach 63 m b.sl. in the top. In the 90 m lomg secfion of
this borehole and particularly in its deeper part, there is many a time
repeated succession of fissured and polished Pliocene clays as well as
coaly silts and sands of the Upper Miocene and Middle Oligocene age.

Irregularities in the Tertiary structure, difficult to be explained, are
presented by the section from Wyzegl (Fig. 2) where the Lower Pala-
eocene deposits are simply overlain by Pliocene clays, 72 m thick (E. Ciuk,
1971). A location of the clays at 64 m bsl. is there unusually low, simi-
larly as at Opaleniec, and their bottom cccurs about 100 m deeper than
at Zalesie, 17 km aside (Fig. 4). According to E. Ciuk (1971}, the section
from Wyzegl can indicate am erosive feature of the Upper Miocene age,
filled with clayey sediments during the Pliocene. It seems possible that
Pliocene clays from Opaleniec and Wyzegl show no spatial connection
with highly located occurremces of these sediments at Kipary and near
Chorzele.

The zone of Tertiary deformations spreads further westwards. Strong
deformations expressed by high angles of the layers dip and also, as at
Opaleniec, by a reversed docation of Miocene and Oligocene deposits, we-
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re noted by E. Ciuk (1971) in the Szkotowo section near Nidzica, to the
southwest from the known elevation of Neogene deposits at Orlowo
(E. Ciuk, 1968). But as far as the author sees glacial influence at Orlowo,
he finds an explanation of deformations at Szkotowo by glaciotectonics
hard to be accepted.

Occurrence of Pliocene deposits around the sub-Quaternary depression
is characterized by a high hypsometric variability, connected with a dif-
ferentiation of their upper surface as well as varying altitudes of the
Miocene complex fop surface. Maximum thickness (110 and 113 m) of
Pliocene clays near Pultusk (Karniewo, £ubienica) corresponds with a de-
pression of the Miocene bedrcek to 60—70 m b sl

EOPLEISTOCENE STAGE IN EVOLUTION OF SUB-QUATERNARY
DEPRESSION

The occurrence of Eopleistocene deposits in this area is of particular
significance for a consideration over the origin of deprecsion. These de-
posits were noted in the section from Opaleniec on the basis of palyno-
logic investigations (L. Stuchlik, 1975). Fluvial-lacustrine sediments of
the earliest Quaternary age occur there at 26—63 m b.s.l., at the foot of
western depression slopes. The whole Eopleistocene series from Opale-
niec is characteristic for a horizontal and regular stratification of its san-
dy-silty deposits and lack of any deformations within them. A quiet ar-
rangement of these sediments strikingly stands in contrast with the abo-
ve described, strong deformations of the Tertiary substrate in the same
section. A glacictectonic origin of the deformations cannot be here taken
into account. Their explanation as the effect of landslides existing close
to Tertiary elevations is also doubtful: a thickness of deformed sediments
is large (90 m) and the Eopleistocene sediments do not contain any inserts
of Tertiary deposits as could be expected close to unstable slopes of a
aeeply incised valley of that time.

In the light of the presented data, the Opaleniec site is one more
locality that delimits the zone of Tertiary deformations in the north-
western part of the area. The origin of deformations can be only partly
explained by a deforming action of ice sheets (Criowo, Kipary). It seems
to be mainly connected with a pre- or Early Quaternary phase of neotec-
tonic movemnents, described already by many authors (among others
M. Klimaszewski, 1958; M, D. Baraniecka, 1981). Consequently, the earth
crust movements must have intensified the relief-modelling processes
and particularly, the erosion of rivers.

A location of the Opaleniec section within the sub-Quaternary depres-
sion allows to distinguish the earliest, Eopleistocene phase in the evolution
of this feature. A hypsometric position, considerable thickness (37 m)
and lithofacial composition of Eopleistocene sedimenis prove that the
[Barly Quaternary river valley existed there. It was incised over 100 m
into the Tertiary substrate and partly filled with alluvia. This valley be-
longed probably to a fluvial pattern that was already well developed in
this area.

A consistent southwestward inclination of the Cretaceous-Palaeocene
and main Tertiary surfaces suggest a similar direction of a fluvial dis-
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charge during the Eopleistocene. Therefore, the leading valley seems to
have been meridicnally running in that time. This earliest valley marked
probably a morphologic axis of the later depression, modified through
the whole Pleistocene but all the time preserving its primary, almost me-
ridional pattern.

A connection of some sub-Quaternary depressions with certain irre-
gularities in the structure of older bedrock was already underlined in this
paper. A coincidence of these elements noted in the ¥.omza area can in-
dicate a tectonic foundation of a sub-Quaternary depression in this area.
A similar conclusionican be drawn from the analysis of the Miocene top
surface from the Przasnysz region. A depression in this surface can result
from the pre-Pliocene erosion, dependent also on tectonic processes. They
were the ones that decided about directions of runoff of Tertiary wa-
ters from higher areas in the east. In the beginning of the Quaternary
this old water tract could renew its activity, developing a row of sub-
-Pleistocene depressions from Przasnysz through Mlawa and Dzialdo-
wo, and further to Rybno, Lubawa and Ilawa (A. Baluk, 1976; L. Marks,
1980). Tectonic foundations left a distinct impress, expressed by a con-
sequent almost linear arrangement at a distance of many dozen kilo-
metres,

The above considerations suggest that deep features of the sub-Quater-
nary morphology in the Lower Narew Region initiated intensive erosion
during the Eopleistocene. A well developed fluvial pattern of that time
was here predisposed mainly by tectonic foundations. The intensily of
erosive processes in the earliest Quaternary could he influenced by ver-
tical movements of the earth crust. A location of the depression within
a gentle but distinct elevation in the Oligocene surface is symptomatic. 1f
this elevation is due to uplift then a slow rise of the area must have been
elevation is due to uplift then a slow rise of the area must have been
accompanied by an incessant bottom erosion. Therefore, an erosion would
play the initial and in the same time the predominant role during the
earliest phase of development of the sub-Quaternary depression.

The fact of finding the Eopleistocene sedimnents in a single site from
Opaleniec only, at its common absence in the central part of the depres-
sion, can be explained by repeated ercsive processes during the earliest
Quaternary. The early phase of erosion should be connected with the
mentioned phase of tectonic movements whereas the final one with
a drop of the base of erosion before a development of the first glaciation.
A drop of a sea level, corresponding with a growth of a continental icel,
must have decisively influenced a rate of erosion at the end of the
Eopleistocene, before the following ice age. Existing valleys got deeper
in that time and their alluvia were mostly destructed. Thus, a direct
contact of the oldest glacial deposits with the Cretaceous-Tertiary be-
drock in the bottom of the depression, does not deny the erosive origin
of this feature but only proves that there were no favourable conditions
for accumulation of alluvia within deep valleys hefore the oldest gia-
ciation.

i A drop of a sea level at the end of the Eernian Intcrelacial was evaluated for 60—70 m
{W. Dansgaard,, J. C. Duplessy, 19819.
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Fig. 5. Sketch of Quaternary subsirate in the age-genetic approach
Szkic powierzchni podczwartorzedowej w ujeciu wiekowo-genetycznym

Areas of Quaternary substrate formed mainly: I — in the Eopleistocene (fluvial eroslon,
denudation) and during the Oldest Glaclation (glaclal and glacifluvial ercslon); I1 — durlng
glaciations (glacial and glacifluvial erosion): a — first South-Polish Glaciation, b — .two
younger South-Polish glaciations, ¢ — Mlddle-Polish Glaclation; III — during interglaeials
{fluvial eroslon); a —— first N/P-I, b — second P-I/P-1I, ¢ — thlrd P-IYP-1II, d — fourth

P-II[/S {Mazovian)
Strefy powierzchni podezwarterzedowej uksztaltowane giéwnie: I — w eoplelstocenie (erozia
rZecIna,

denudacja) 1 podeczas zlodowacenia najstarszego ({egzaracja, erozja glacifluwialna);
II — w okresach zledowacen (egzaracja, erozja EBlacifluwialna):

a — plerwszego zlodowa-
cenia poludniowopolskiego, b — dwu milodszych zilodowacer: potudniowopolskich, ¢ — zlodo-
wacentz frodkowopoiskiego; III — w interglacjalach {erozja rzeczna): a — plerwszym N/P-I,
b — drugim P-I/P-1I, ¢ — trzecim P-II/P-1IT, d — czwartym P-TIUS (mazowieckim)

EVOLUTION OF DEPRESSION DURING THE PLEISTOCENE

The sub-Quaternary surface in the Lower Narew Region in its pre-
sent shape is firstly a result of repeated (during the whole Pleistocene)
processes of glacial and fluvial erosion, and to a smaller degree of denu-
dation and glaciotectonics. Various fragments of this surface: around the
depression, in its bottom and slopes, are of different age and origin. In
many cases a defining of these factors was possible on the basis of

stra-
tigraphic analysis and palaeogeomorphology (Fig. 5}. :
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Pleistocene deposits in this area are composed of five glacial comple-
xes separated by interglacial series. All stratigraphic sequences .are par-
ticularly well developed within the sub-Quaternary depression.

The ice sheet of the oldest (Narew} glaciation took advantage of the
existing system of the Eopleistocene valleys and depressions and in gene-
ral, has not left traces of intensive deformational processes. A quiet com-
tact of the oldest tills with the substrate is underlined in some sections
by a thin layer of dark decalcified clay that may come from destructed
older weathering mantles. These tills possess a considerably high con-
tent of glauconite and some heavy minerals, typical for Palacogene de-
posits. This feature speaks for a presence of Palaeogene deposits in the
bottoms of depressions used by the oldest ice sheet and in the same time
proves that the Neogene series had been removed earlier from there.

An extent of sediments of the oldest glaciation (Fig. 5) enables from
one side to reconstruct approximately a system of the Early Quaternary
depressions but from the other, to demarcate the zone on the sub-Pleis-
_tocene surface that was finally forrmmed due to glacial and meltwater
erosion during this glaciation. Such zone corresponds with the central
part of the depression and its branches, and is located from their bot-
tom i.e. from 120—80 m b.s.1, to about 40—15 m h.s.l. ‘

During the oldest interglacial a valley of a large river cut locally
completely the oldest glacial complex. In the eastern part of the area it
reached the Cretaceous rodks at 90 m b.sl. whereas in the west, at about
130 m b.s.l, the Miocene series. This river modelled probably the sub-
-Pleistocene erosive feature from Tyszki to Mezenin and in the Przas-
nysz area (Kijewice) deepened a bottom of the Early Quaternary depres-
sion, The valley was probably accompanied by a vast lowland area, in-
cluding also the smoothed (by erosion) Tertiary sediments. New elements
in the morphology of the sub-Pleistocene surface appeared during the
oldest interglacial also near Ostréw Mazowiecka (Siele, 63 m b.sl.) and
Wyszkéw (Niegow, 34 m b.sl).

The next glaciation i.e. the first one of the three South-Polish gla-
ciations, the sediments of which can be distinguished in these areas,
formed the final shape to the Tertiary surfaces to the north and east
from the depression. The same ice sheet formed also the higher frag-
ments of slopes that surround the depression from the west and south
to the altitude of about 10—40 m a.s.l. Glaciotectonic deformations of
this time as well have not exerted a greater influence on a relief of the
sub-Pleistocene surface. At the end of the first South-Polish Glaciation,
the rest of the ancient depression has almost entirely disappeared. Be-
fore, that depression predominated in the paleorelief of the region. Noth-
ing but Tertiary outliers were preserved, elevated over a smoothed sur-
face of the area. :

Bedrock elevations around the depression were subjected to varicus
destructive processes, occurring since the beginning of the Quaternary
in changeable climatic conditions. A further degradation of the outliers
continued during younger glaciations as well as interglacials. A glacial
and meltwater erosion occupied gradually higher and higher fragments
of Tertiary elevations. The ice sheet of the Middle-Polish Glaciation
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(the last one in this area) smoothed and entirely covered with its sedi-
ments all the relics of Tertiary elevations, They left no fraces in the
present relief.

Although the deep sub-Qualernary depression in the Lower Narew
Region was filled with deposits and smoothed already in the heginning
of the Mesopleistocene, this area has acted as a lowland during the whole
Pleistocene. Successive interglacials represenied the periods when a
fluvial pattern developed, usually similar to one another as valleys rene-
wed in the sanie zones of deep bedrock depressions near Wyszkow, Puil-
tusk, Przasnysz, Mezenin and Ostrow Mazowiecka. During interglacials
these depressions were widened and deepened due to erosion of larger
rivers (Fig. 5). The work of rivers of the oldest inferglacial was parti-
cularly significant on that score. On the other hand, a fluvial erosion
during the Mazovian Interglacial has not played already any greater
role in further modification of ancient discharge routes.

Zones of repeated occurrence of valleys of different age are indicated
by buried multicyclic alluvial series of a great thickness (usually seve-
ral dozen metres), frequently put one inte another. A reconstruction of
the same cutflow trains in various Pleistocene periods is an indirect but
very important evidence for an existence of a similar valley pattern also
during the Eopleistocene. A palaeorelief during the oldest interglacial
is probably particularly corresponding to a morphology of the area in
that time. The present data on development of the lowland fluvial pat-
tern indicate then a similarity of the Eopleistocene and first interglacial
valleys (R. Galon, 1970; E. Rihle, 1973). Taking into account the shape
of the sub-Quaternary depression and its branches, it cannot be exclud-
ed that already during the Eopleistocene it acted as a hydrographic cen-
tre.

ROLE OF GLACIOTECTONICS

Neither a characteristic of Pleistocene d=posits within the depressions
nor a structure of their Tertiary substrate authorize to consider the sub-
-Quaternary basin in the Lower Narew Region as a glaciodepression-
-like feature, according to the approach of H. Ruszczynska - Szenajch
(1976) and Z. Lamparski (1983). A subsidence of the oldest glacial lobes
in easily deformahle Tertiary substrate resulted, according to Z. Lampar-
ski, in a complete squeezing of its sediments and development of vast
glaciotectonic depression. The latter were accompanied by elevations as
interlobal squeezed features, composed of diapirized, strongly deformed
and displaced Tertiary deposits.

Glaciotectonic processes of similar intensities have not oceured in the
Lower Narew Region. If the sub-Quaternary depression in this area was
the effect of a long-lasting pressing or squeezing of bedrock sediments
by a large lobe of the cldest ice sheet, then a distinct elevation of the
top surface of the Oligocene sequence have not been certainly preserved.
It does not seem possible either that successive lithofacial sequences of
Tertiary series could be preserved in their primary stratigraphic pattern
in a zone of intensive glaciotectonic deformations. On the other hand,
they can be correlated between distant seclions and their sediments are
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usually horizontally and regularly stratified.

A resistance of the rigid Cretaceous bedrock, dipping opposite to the
ive sheet movement, was an important factor that favoured a development
of glaciotectonic depressions described by II. Ruszezynska-Szenajch
(1976). In the described area a similar action of the solid Cretaceous -
Palaeocene rocks has not occurred as this surface is dipping southwest-
wards i.e. generally in agreement with a direction of advancing ice sheets,
In the vicinity of the sub-Quaternary basin no squeezed moraihes occur.
According to I1. Ruszczynska - Szenajch such moraines are usually asso-
ciated with glaciodepressions and composed of Tertiary sediments, coming
from them and piled.

. Ruszezyhiska-Szenajch (1976) as well as Z. Lamparski (1983) pay
attention to a filling of glaciedepressions by redeposited Tertiary sedi-
ments interbedded with till, mixed and deformed. Therefore, there is no
similarity with the Lower Narew Region in this point as well. Sub-
-Quaternary depression is there filled with monolithic tills, well deve-
loped polycyclic alluvial series as well as glaciofluvial and ice-dam depo-
sits of vast, regular extents.

It seems probable that a considerable influence on the shape of depre-
ssion was exerted by the ice sheet of the first South-Polish Glaciation.
In that time a characteristic asymetry of its margins could he accentuated
and fixed. There are relatively low and smoothed northern and eastern
margins and highly rising western and southwestern ones. This variation
should be explained by another action of the ice sheet on northeastern
slopes, usually dipping in agreement with the ice movement, than on
southwestern slopes, opposing tc this movement. The first ones got cut
and sinmoothed whereas the others were in many places glaciotectonicly
deformed (also due to action of younger ice sheets) Glaciotectonic proce-
sses In western and southwestern margin of the depression can repre-
sent a particular type of glaciotectonics, the so-called valley-side glacio-
tectonics, connected with an ice sheet press perpendicular to slopes and
described by M. Brykczynski (1982),
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Allcja BALUK

DEPRESJA PODCZWARTORZEDOWA W REJONIE
DOLNEJ NARWI — JEJ WIEK I GENEZA

Streszczenie

Obnizenie powierzchni podczwartorzedowej miedzy Ostroleks, Ostrowia Ma-
zowiecky, Makowem Mazowieckim i Chorzelami sigga 80—120 m p.p.m. i ma rdéw-
nie glebokie odgaltezienia boczne. W podloiu czwartorzedu wystepuja tam osady
ghrnej kredy, palecgenu i neogenu (flg. 2—4). Dla wyjasnienia genezy depresji
podezwartorzedowej istotne znaczenie ma stanowisko rzeczno-jeziornych osadbéw
eoplejstocenskich w Opalencu kolo Chorzeli. Swiadczy ono o istnieniu na tych
terenach juz w najstarszym czwartorzedzie dobrze rozwlnletej sieci rzecznej, u-
warunkowanej prawdopodobnie zatoieniami tektonicznymi. Glebokie, 6wczesne do-
liny daly poczatek systemowi obnizen, modyfikowanemu nastepnie przez caly
plejstocen. Powierzchnia podczwartorzedowa jest tu w swej dzisiejszej postaci
powierzchnia poligenetyczng, uformowana gildwnie wskutek powtarzajacych sie
procesdw egzaracji lodowcowe] i erozji wod plynacych (fig. 5). Deformacyina dzla-
talno$é ladolodéw miala drugorzedne znaczenie w ksztaltowaniu depresji. Procesy
glacitektoniczne zaznaczyly sie zwlaszeza na jej zachodnich i poludniowo-zachod-
nich obrzezeniach, na ogd! przeciwstawnych ruchowi ladolodéw.
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Aaming BAJIVEK

NMOOYETBEPTHYHAA OENNPECCHA B PAHOHE HHXHEW
HAPBH — EE BO3PACT M TEHE3HC

PeswwMe

TTonurKeHe MOIYETBEPTHUHOM NOBEPXHOCTH MEKAY MecTHOCTAMIL: OcTpa-
nedka, Octpyn Mazoneuxa, Maxkyep Mazoseuun n Xoxene pocthraer 80—
120 ™ m.y.at. 1 umeer GouHbie oTpacaH Tof e raydumel. B momgueTeepTHY-
IOM OCHOB@HII HaxXOAATCH OCaAKH BepXHero mena, najeoreHa W HeoreHa
(pur. 2—4). Ina BLIACHEHHs reHe3nca NOoJAYCTBEPTHUHON NElNpPeccHH OCHOB-
HOE 3HAYEHHE HMEET MECTOHAXOJKJEHHe DEeUHO-03ePHBIX 20MJEHCTOLEHOBLIX
ocagkoB B Onanenblie 0xkon0 Xoxenn. OH0 cBHASTENLCTBYST O TOM, 4TO HA 3-
TOIT TEDPPHTOPHH Ve B CAMOM ADEeBHeM UeTBePTHYHOM NepHOAe HAXOZHJIACDH
XOPOIIO pasBHTAaAl peullas ceTh, OOYCAOBJCHA BEPOATHO TEKTOHHUYECKHMU
npeanocumkamMi. ayBorkde ToroallHHe JOJHHAEL AaJH HAYARO CHCTEME ITIOHH-
JKenuil, MOAH(QHUHPOBAHHO NOTOM B TeyeHHH Bcoro waeicroueHa. ITonuer-
BEDTHYHAA NMOBEPXHOCTL B CBOEH COBPEMEHHON (opMe ABANETCHA [IOAHIEHETH -
UCGCKOH MOBEPXHOCTLIO, COPMHPOBAHHON IIaBHLIM ofpa3oM BCJEICTBHE NO-
BTOPSIOLLHUXCA TIPOULECCOE JMeAlUHKOBOH 3K3AaPallHH H 3PO3HH TEeKYLUMX BOL
{(xr. 5). Hedopmaunounan ZeATCALHOCTL KOHTHHCHTANBLIOIO JEAHHKA HTpa-
Ja BTOPOCTENEHHYIO PoJiL B (HOPMHPOLAHIL JenpeccHil. [ I TEKTOHHYECK
npouecchl OB03HAYHIHCE HA ee 3amallibly o KOro-3allafHLy OKalMJeHHAX,
OBBIYHO NPOTHBOMOJOMHEIN JABHMCHHIO KOHTHIGHTANLULX (1eJIHHKOB.



