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Aurelia MAKOWSKA

Pleistocene marine deposits and their bearing
on the stratigraphy of the Younger Pleistocene
in Dolne Powisle (North Poland)

During Younger Pleistocene, beginning with Eemian Interglacial the Dolne Powiéle region was repeatedly
covered by lransgressions of the Baltic Basin seas. Marine deposits are formed in separated horizons and
recorded in different geological and stratigraphical situations. In few cases lithology, thickness, fauna content
and range of deposits allowed to deline them index siratigraphic horizons of the Younger Pleistocene in the
region. Till now three marine horizons have been determined index ones 1. e. Tyehnowy Horizon (which
belongs 1o Ecmian) as well as Elblag and Krastudy horizons whieh represent Krastudy Interglacial. Krastudy
Interglacial is younger than Eemian and was prior to Torufi Glaetation.

INTRODUCTION

During last twenty years geological research on the Quaternary of northern Po-
land contributed many new informations on the geological structure of the region.
Extremely interesting results concern the arca along the Lower Vistula valley be-
tween Torun and Baltic Sca (Fig. 1). The above area has a historical name of Dolne
Powigle however il covers different morphelogic units. The present study deals
mainly with the Lower Vistula valley (including delta and surrounding postglacial
uplands) and Elblgg Elevation which partly consists of glaciotectonically deformed
Quaternary deposits. Dolne Powisle region, including the section of the Lower
Vistula surroundings up to Piock, is considered the stratotype area of the Vistulian
Glaciation because of well developed Young Pleistocene scquence. Moreover the
northern part of the region was several times covered by marine fransgressions which
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Fig. 1. Extents of Pleistocene seas, Toruft Glaciation till and of Ecmian Interglacial river valleys in Dolne
Powiéle

1 - Wista valley and dcita (with sand-bar); 2 — lakes: 3 - rivers; 4 - valleys of Eemian Interglacial, 5 - extent
of Torut Glaciation till; extents of Pleistocenc scas: 6 - Szlum Sca, 7 - Tychnowy Sca; supposed extents ol:
8 — Elblag Sca, 9 - Krastudy Sea

Zasiggi mérz plejsloceniskich, gliny zwatowej zlodowacenia torudskicgo oraz dolin rzeeznych interglacjatu
eemskicgo na Dolnym Powislu

1 - dolina i dcha Wisty (wraz z micrzegja); 2 - jeziora: 3 —rzeki; 4 —doliny interglacjalu eemskicgo; 5 — rasicg
gliny zwatowej zlodowacenia 1orufiskicgo: zasiggi mérz plejstocciiskich: 6 —sztumskicgo, 7 — tychnowskicgo;
przypuszezalne zasiggi moérz: 8 - elblaskiego. 9 - krasiudzkicgo
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caused the origin of separate marine horizons within different geological units.
Beginning with the Eemian Interglacial the marine deposits are of high importance
for the stratigraphy of the Younger Pleistocene in Doine Powisle region. Basing on
their geological position two chronestratigraphic units have been defined i. e. Kras-
tudy Interglacial (younger than Eemian) and Torun Glaciation which separates
Eemian from Krastudian (A.Makowska, 1986b). The present paper deals also with
the above new chronostratigraphic units.

GENERAL GEOLOGICAL SITUATION

In Dolne Powisle region the Quaternary cover is built of lithologically and strati-
graphically differentiated deposits. In thickness it ranges from 20 m in the south
(Torufi vicinity) 10 300 m in the north (Elblag Elevation). The Quaternary processes
were highly influenced by tectonics and geological setting of sub-Cenozoic basement.
The described area is situated on the boundary of two major tectonic units i. . East
European Platform (in the north) which is covered with Palacozoic and Mesozoic
deposits, and Palaeozoic Platform (in the south) which was folded and uplifted
together with its Permomesozoic cover during Alpine orogeny and invelved in the
structures of Central Poland Anticlinorium and Marginal Trough. The boundary
between major units crosses the region from NW to SE in the vicinity of Grudziadz as
a Teysseyre-Tornquist Zone, During almost all Quaternary period both major units
tended to move vertically in opposite directions i. e. the East European Platform was
consequently sinking while the Central Poland Anticlinorium was continuousely
uplifting together with the Marginal Trough. Tectonic movements influenced other
geological processes including river eroston, denudation and accumulation. More-
over during the Youngest Pleistocene they controlled the range of marine transgres-
sions (A.Makowska, 1982). Thus the movements caused eonsiderable thickness of
Quaternary deposits in the north and increased crosion or denudation in the south.
Unstability of sub-Cenozoic basement is reflected in the relief of Quaternary sub-
strate. To thenorth of Teysseyre-Tornquist Zonc it is formed in a broad depression
generally smoothed by exaration and situated about 70-90 m below sea level. Separa-
ted depressions of crosional origin are not deeper than 120-140 m b.s.l. there. To the
south it forms a gentle slope which continues as a series of the Central Poland
Anticlinorium uplifts (2040 m above sea level). The uplifts are cut by erosional
valleys of Younger Pleistocenc age (A.Makowska, 1982).

Due 1o above situation the Quaternary sequence is most completed in the north.
[n the Older and Middle Pleistocene complex there are three glaciations recorded
there i. e. the oldest one represented by single tifl sheets infilling few deepest
depressions of the basement, South-Polish Glaciation and Middle-Polish Glaciation
divided in places by fluvial deposits of Cromerian and Mazovian interglacials. In the
vicinity of Kwidzyn the Middle-Polish deposils are subdivided by lacustrine organic
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series of interglacial type (A.Makowska, 1977). The Older and Middle Pleistocene
complex occupy northern and central parts of the region. To the south in the zone of
uplifted basement they are considerably reduced or totally removed. Generally only
separated till sheets of Middle-Polish Glaciation are found there. The Mazovian
Interglacial is here represented by fluvial deposits which remained in single narrow
valleys. .

During Younger Pleistocene the rate of movements of the bascment gradually
reduced. However they have not terminated till now. The Young Pleistocene de-
posits, as far as the period of Eemian-Late Vistulian is considered, covered the whole
region including the area of uplifted basement in the south which is composed of
Tertiary and Cretaceous sediments there, The cover thickness exceeds 100 m, and in
the north (Elblag Elevation) it reaches 200 m. The Young Pleistocene sequence is
extremely diversified as it is composed of interglacial deposits of different age and
origin and of five till layers defined formerly as BI-BV horizons (Fig. 2).

The most distinguish feature of this sequence is the presence of marine deposits
which appear in different stratigraphic positions. They arc recorded in the northern
part of Dolne Powisle, both in the Vistula valley and in glacial uplands adjoining it
from the east as well as in Elblag Elevation where they are involved in very compli-
cated glaciotectonic structures. Till now this type of deposits has not been recorded
in any other site in Poland.

In Dolne PowiSle the marine deposits are considered index horizons in common
with glacial ones and refer to the stratigraphic subdivision of Young Pleistocene.

GEOLOGY AND STRATIGRAPHY OF THE YOUNG PLEISTOCENE
SEQUENCE AND THE SIGNIFICANCE OF MAIN MARINE HORIZONS

Both Eemian and post-Eemian deposits compose the Young Pleistocene se-
quence in the region. The latter are subdivided into Torui Glaciation, Krastudy
interglacial and Vistulian Glaciation duc to the reasons described above.

Eemian Interglacial.Inthebeginning of seventies Eemian deposits
were found in the region described and then defined as Dolne Powigle Formation
{A.Makowska, 1979, 1986b). They infill broad depressions of the basement which is

Fig. 2. Chronostratigraphy of marine and glacial horizons of the Younger Pleisiocene in Dolne Powisle
1-- marine horizons; 2 — horizons of till; 3 - TL dates of marine and lacustrine deposits; EI, EII, Ellla, EIIIb
- valley series; horizons ol till: BT, BII - Toruri Glaciation, BI1I, BIV, BV - Vistula Glaciation; a — Knybawa
Interphase, b — Knybawa Layers, ¢ — Suchacz Formation

Chronostratygrafia osadéw morskich i glacjalnych na Dolnym Powisiu

1 - poziomy morskie; Z - poziomy glin zwalowych- 3 - datowania osadéw morskich i jeziornych metody TL;
EIl, Ell, EHIa, EIlIb - serie dolinne; pozionm, 4. swatowych: BI, Bl ~zlodowacenia torufiskiego, BIII, BIV,
BV - zledowacenia wisty; a - interfaza Knybawy, b — warsiwy z Knybawy, ¢ — formacja Suchacza
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wanting underlies the entire Quaternary cover in the south, The basement is com-
posed of Tertiary deposits in the south and of Middle-Polish Glaciation tills partly
covered with younger jce-dam deposits to thenorth of Grudzigdz (A.Makowska 1979,
1982). Eemian prolfile comprises marine and continental deposits. The former are
composed of diversified valley sediments which infilled well developed drainage
valley system both in the south and north of the region. The main valley crossed the
region from Torun to Kwidzyn and extended towards Sztum and Malbork. It was a
broad, mature valley comparable in size 10 the contemporary Vistula valley. Infilling
deposits have been subdivided into three series according to the interglacial cycle.
The lowest is bujlt of chappel sediments, the middle is composed of channel and
lateral sediments including ox-bow intercalations, and of lacustrine sediments, and
the uppermost is built of channel sediments and ice-dam deposits which close up the
interglacial cycle. The middle series is best developed and contains Ox-bow organic
dcposits. Numerous pollen analyses confirmed their Eemian age (Z.Janczyk-Kopiko-
wa, 1970; A Makowska, 1979).

Marine deposits are known [rom the northern part of the region and range the
vicinily of Kwidzyn in the south (Fig. 1).

A complete, composed profile of Eemian consists of two marine horizons interca-
lated and covered by continental, dominantly fluvial deposits (Fig. 2). The lower
marine horizon overlies periglacial and extraglacial accumulations.

In the Elblag Elevation the profile begins with red clays of periglacial origin which
were accumulated in lakes situated in Baltic depression after deglaciation. At the
Lower Vistula ice-dam deposits replacetthem in the form of clays and varved silts
which originated in local icc-dam basins. During the first marine transgression the
above deposits were covered with claysand silisof Sztum Horizon which
is recorded in the deep parts of Eemian substrate. To thesouth the first marine
horizon reached Sztum and Dzierzgoni (Fig. 1). Its deposits contain foraminifers and
moluscs remnants there, In the Dzierzgof vicinity (Nowiny, Krastudy) among unde-
stroyed molusc shells some boreal-lusitanian specimens have been identified. The
thickness of the first marine horizon does not exceed 2 m and its top barely rcaches
20 m b.s.l. Usually it is overlain by middle fluvial valley series described above. All
over the region the middle valley series consists of channel and lateral deposits which
include organic layers (peat or gytija) with fresh-water moluscs shells. The second
marine transgression is expressed the Tychnowy Horizon of clays and
silts predominantly with admixture of foraminifers, molusc shells and othér marine
fauna remnants. [t is situated between 0 and 20 m b.s.l. and the fauna asscmblage is
. similar to the relevant assemblages found in Eemian marine basins in Germany,
Netherlands and Denmark. According to the results of pollen analyses and expertises
this transgression happened in the Ee phase of Eemian, and the recession 100k place
in the middle of the Eh phase (Z.Janczyk-Kopikowa, 1970, 1976; A.Makowska, 1979,
1986b). Afterwards the sea has been converted on lakes. On the ground of poilen
analyse of the lacustrine deposits in Pagérki (Elblag Elevation) has been recognized
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the Warming up one which has been correlated with Brorup Interstadial (Z. Janczyk-
Kopikowa, 1991) — Fip. 2.

The Tychnowy Horizon is the best described, most important and best developed
marine horizon in the region. It is also a main index horizon within'the Younger
Pleistocene and entire Quaternary suite in the region and adjacent territories.

In the general profile the Tychnowy Horizon is overlain by the following fluvial
deposils which were accumulated due to consequent burrowing of retreating sea by
river deltas during the third period of valley sedimentation.

Torud Glaciation.Twotillhorizons belong to this period in the Dolne
Powiéle region. The lower one Bl is found only in marginal paris of the Vistula delta,
The upper one BII spreads over the whole region up to Torui in the south. Formerly
both tills were defined as stadial representatives (A-Makowska, 1980). The lower one
(usually 1-2 m thick) is intercalated with sands. It bears some features of underwater
sediment. it is accepted that the till was accumulated during the transgressive stage of
the glaciation. Then the ice-sheat covered only major post-Eemian marine depress-
ions not fulfilled with delta accretions. After the ice-sheel retreat the sea invaded the
region once again. The sea transgression is expressed by thin layer of clay with
Portlandia arctica Gray found in one site at Suchacz (Vistula Bay side). Most proba-
bly the sea kept the bounds of the region Vistula Bay. Thus the deposits are of no
stratigraphic significance. Several metcrs thick delta sands cover the marine horizon
and close up the intermorainic scquence. The most important tifl layer is the second
(younger — BIl) one which represents a distinct regular glaciation of the region. The
till is spread all over Dolne Powisle up 1o Torun (Fig. 1) and the name of the
glaciation is derived from the name of the city. To the West the till extends not far the
Vistula valley, and to the east spreads on the adjacent Mazurian and Warmia regions.
Within the region described the till layer occurs as an uninterrupted cover about 10
m thick thus undoubtedly separates Eemian from Krastudy Interglacial (Fig. 2). It is
worthy of emphasis that formerly this till horizon was assumed to be of Middle-Polish
ape and consequently Eemian Interglacial was reporied to cover it in the region
described (R.Galon, 1934).

Krastudy Interglacial. This period is characterized by diversified
geological processes in Dolne PowiSle especially by repeated marine transgressions,
Some deposits accumulated during it were formerly interpreted as Eemian ones
{R.Galon, op. cit.). Misintcrpretations concerned Elblag Clays (Yoldia Ctays) which
were frequently defined as Eemian deposits ¢. g. by P.Woldstedt (1969) and recently
by T.Nilsson (1983). Actually the present author determined their position as a
younger than Ecmian (Fig. 2) as they are scparated from it with a distinct horizon of
upper — BII (in places also lower — BI) tifl of Torur Glaciation (A Makowska,
19864,b; A. Makowska, W. Rabek, 1990). Moreovcer there are other marine horizons
in Dolne Powisle and their features are typical of interglacial conditions of sedimen-
tation. Marine horizons appear in intcrmorainic series exceeding 60 m of thickness.
At the Lower Vistula they are defined as Gnicw Formation and in Elblag Elevation
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as Kadyny Formation. The most probable general sequence of marine deposits can be
described as below. In the north, Kadyny Formation begins with red clays accumu-
lated in Baltic Basin after deglaciation as it was at the beginning of Eemian. The
southern boundaries of the basin are followed by the contemporary limits of the
Vistula delta. Then the region was flooded with the sea which was responsible for the
accumulation of at least 15 m thick seriesof EIblgg Clays. Foraminifers and
moluscs shells contained there are typical of cold arctic sea which gradually became a
boreal one. According to the results of pollen analysis of samples from Nadbrzeze
(T.Przybylski, fide B.Halicki, 1.Brodniewicz, 1961) it is supposed that the sea could
continue o exist during warmer periods. However because of extremely complicated
glaciotectonic deformations in Elblag Elevation it is not definitely proved. There are
frequently found lacustrine clays, silts or sands with fresh-water moluscs remnants
above marine deposits. Their occurrence is connected with gradual retreating of the
sea. Finally the sca has been burried with river delta sands up to tens of meters of
thickness. Kadyny Formation contains at least two marine horizons above Elblag
Ciays. The lower one is defined a Préchnik I Layer and the upper one is defined a
Kamionek Wielki Layer. They represent two short transgressions and the second one
took place at the decline of interglacial. Because of the thickness, particular develop-
ment and the fauna contained, Elblag Clays are the important marine horizon in the
Dolne Powisle region. In the northern part of the region, especially in Elblgg Elev-
ation where they crop out, they have an index significance. Due to TL dating their age
has been determined at 99+14 ka BP (A Bluszcz, 1984q).

Contrary to Kadyny Formation, Gniew Formation has a continental character at
the Lower Vistula. It begins with varved clays (over 20 m thick) overlain with thick
sandy series of ice-dam, fluvioglacial and fluvial origin. In the north, close to the
Vistula delta (within the range of Ecmian marine transgression) another marine
horizon has been recorded in two sites — at Krastudy and at Kamionka (A.Makow-
ska, 1986a,b, 1990). It is situated in the Jower part of sandy series or directly on varved
clays. The horizon is buill of 10 m thick silts containing moluscs fauna distinctly
different from the Eiblag Clay assemblage. The fauna resembles the Eemian Sea
assemblages because of boreal-lusitanian or purely lusitanian specimens occurrence.
This fact was the base for the assumption on another marine transgression defined a
Krastudy Seca transgression.According to the features of deposits,
their range and fauna contained it is evidenced that the transgression happened
during optimum of the interglacial period which has been defined a Krastudy Inter-
glacial. Climatic conditions were similar 1o Eemian period then, and most probably
the Krastudy Sea was continuation of Elblag Sea which occupied the northern part of
the region at the beginning of the interglacial. Consequently both transgressions
represent probably two phases of activity of one sea basin which existed in the Baltic
depression then. However the problem requires further investigations, Krastudy
Horizon is undoubledly of high significance for the stratigraphy of Young Pleis-
tocene Dplne Powifle region. Due to TL dating the age of deposits has been deter-
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mined at 7512 ka BP (A.Bluszcz, 1984b). At the decline of the interglacial, alike the
Eemian Sea, the Krastudy Basin was burried with river delta deposits and then
covered with fluviogtacial accumulations. The fluvioglacial cover is represented by
sandy series both in north and south parts of the region and forms a uniform layer
there.

Vistulian Glaciation.InDoinePowiSle this pericd is represented by
two main till layers which are separated from each other by intermorainic series of
different (up to tens of meters) thickness all over the region.

Both upper and lower horizons were accumulated during two different stadials i.
e. Swiecie Stadial (older) and Leszno-Pommeranian Stadial (younger). The stadials
mentioned above are separated by Grudzigdz (tgcze) Interstadial which in turn is
subdivided into lower rank units.

Swiecie Stadial.During this period the lower till horizon and diversi-
fied watermorainic, fluvioglacial and kame type deposits were accumulated, The till
layer is spread all over the region and extends further in all directions. To the south it
ranges the vicinity of Inowroclaw, and to the east it is reported from Warmia and
Mazurian District. Tt illustrates a wide range of the ice-sheet in northern Poland
which in places is comparable to the maximum extent of the younger stadial.

Grudziadz (Legcze) Interstadial is represented by intermo-
rainic series of different thickness and composition. At the Lower Vistula and in
Elblag Elevation it is known as Grudziadz Formation and fecze Formation respec-
tively. At the Lower Vistula it is built of fluvioglacial, ice-dam and fluvial deposits but
in Elblag Elevation there are also lacustrine sediments containing organic intercala-
tions. Moreover marine deposits were found there. They are represented by silt layers
(1.0~2.0 m thick) with marine moluscs shells which usually overlie lacustrine deposits
containing {resh-water faunf. In one site due to Ye dating the age of lacustrine
deposits has been determined at 35.1+1.5 ka BP (M.F.Pazdur, 1981). Marine fauna
has been recognized in (wo sites and the assemblages reoorded are different. They
probably represent two different transgressions. According to M¢ dating the younger
on¢ has been correlated with Denekamp Interstadial from Netherlands.

Leszno-Pommeranian Stadial.During this period the upper till
horizon and all types of depasits related to the decline of glaciation were accumu-
lated. In Dolne Powi§le region the upper till is spread continuousely and extends up
to the limits of the Vistulian Glaciation in Poland {Leszno—Plock—Augustéw line).
In the nerthern part of Dolne Powisle the till is subdivided into two layers in places
according to transgressive oscillations of Pommeranian Phase which is generally of
retreating character.
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CONCLUSIONS

In Dolne Powi§le both development and stratigraphy of Young Pleistocene de-
posits illustrate particularely combined processes which conirollied the geological
history of the region. Beginning with Eemian Interglacial the northern part of the
region was permanently situated within the range of the Baltic Basin and was sub-
jected to repeated marine transgressions. Marine periods were interrupted by
emerging of the area when continental processes prevailed and the region was denu-
dated, eroded or accreted with fluvial and lacustrine deposits. The sedimentation was
related to the base level of the nearby sea. Besides marine and continental processes
the region in Young Pleistocene was at least three times totally glaciated. Glacial
periods are represented by till horizons, glacial and extraglacial deposits. They are alt
separated from each other by different deposits accumulated in quickly changeable
sedimentary environments, including marine ones. The above described diversity of
deposits within the Young Pleistocene scquence provides unique prospects of re-
search on Young Pleistocene stratigraphy in Dolne Powisle. Moreover as in barely
[ew places in the Peribaltic zone the history of Baltic Sea can be investigated in this
region. In both cases there is a particular role of marine deposits which due to results
of continued research can become a perfect index horizon not only for local strati-
graphy but also for broad parls of north-eastern Europe. According 1o current
knowledge on geology of Dolne Powisle three marine horizons are of index rank. The
first — Tychnowy Horizon — is spread [rom Vistula Bay throughout Elblag Eleva-
tion to Kwidzyn at the Lower Vistula (Fig. 1). It scparates Young Pleistocenc de-
posits from the Qld Pleistocene ones. The second — Elblag Horizon — covers
northern and western parts of Elblag Elevation up 10 Ryjewo at the Lower Vistula
(Fig. 1). The third — Krastudy Horizon — probably ranges Sztum, Dzicrzgon and
Kwidzyn vicinities (Fig. 1). The two latter represent recently defined Krastudy Inter-
glacial which is younger then Eemian.

The results of investigations on Dolne Powidle briclly commented above allowed
to emphasize two main conclusions.

1. Baltic Basin was occupicd by the sca during at least two inlerglacial periods and
one interstadial period. Comparable to Holocene, maring environmenls were gradu-
ally changing their charactcr from arctic 10 boreal and lusitanian during climatic
optimum then were again becoming cooler and retreated.

2. Most of transgressions in the region happened after Eemian, belween Torun
ice-shcet retret and the first Vistulian Glaciation (Swiccic Stadial — Fig, 2). Because
of the number and range of marine transgressions (¢. g Elblag and Krastudy trans-
gressions) as well as because of the occurrence of [usitanian specimens within Kras-
tudy Sca deposits, the period has been defined the interglacial. It is separated from
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the Eemian by Torurni Glaciation and hence younger than it. In Dolne Powisle it has
becn named Krastudy Interglacial.

The problems of marine transgressions in Dolne PowiSle as well as the strati-
graphy of Younger Pleistocene there undoubtedly need further investigations. Possi-
bly the future results will confirm and extend the above conclusions however they can
be medified corrected as well aceerding to eventually obtained new data.

Zaklad Karografii Geologicznej
Paristwowepo Instytuiu Geologicznego
Warszawa, ul. Rakowiecka 4
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PLEJSTOCENSKIE OSADY MORSKIE I ICH ROLAW STRATYGRAFII
MLODSZEGO PLEJSTOCENU DOLNEGO POWISLA (POLSKA POLNOCNA)

Streszczenie

Badania czwariorzedu prowadzone w oslatnich dwudziestu falach na Dolnym Powi§lu i w jego
najblizszym sasiedztwie przyniosly interesujgce wyniki w zakresie poznania osadéw miodoplejstocenskich,
Kompleks osaddw tego wieku, poczynajac od inlerglacjatu eemskiego po schylek zlodowacenia wisly, osigga
na tym obszarze znaczne, rie spotykane winnych rejonach Polski migiszofel dochadzice lokalnie do 200 m.
Charakleryzuje si¢ bogatym i zréinicowanym wykszlalceniem osadéw zaréwno lgdowych (rzeczamych i
jeziornych), jak i morskich, wyst¢pujacych w pStnocnej czefci obszaru, kibra poedlegata w mitodszym
plejstecenie wielokrotnym transgresjom morskim (fig. 1). Ponad szercko rozpricsirzeniong serig osadéw
eemskich, nazwana tu formacjy dolnopowilariska, spoczywa miodsza grupa osaddéw, wérod ki6rych znajduje
sig pieé pozioméw glin zwalowych, 1rzy o zasiegu dochodzacym do potudniowych granic cbszaru oraz dwa
wystepujace [okalnie w pdinocnej jego czgsei, oznaczone przez autorkg symbolami BI-BV (fig. 2). Gliny
rozdzielone sg seriami migdzymorenowynii nazwanymi nad dolng Wista i w rejonie Wzniesienia Elblaskiego
kolejno od starszych do miodszych formacjami Suchacza i Knybawy, Gniewu i Kadyn oraz Grudzigdza i
Eecza (fig. 2). W formacjach migdzymorenowych pétnocnej czgéci obszaru obok osad6w Iadowych wysigpuja
osady morskie o réznym zasiggu przestrzennym, tworzgce tu kilka odrebnych pozioméw litostratygra-
ficznych. Nigkt6re z nich majg charakter pozioméw przewodnich zaréwno dla tego obszaru, jak tez i dla
szerszej strefy perybattyckiej. Mogg 1ez odgrywaé podobng rolg w nawiazaniach z innymi obszarami PolskL
W interglacjale eemskim utworzyly sie dwa poziemy morskie: starszy — sztumski uiworzony na poczatku
interglacjatu i miodszy — tychnowski, kiéry powslat w wyniku najwigkszcj t(ransgresji morskiej na lym
obszarze, jaka miala miejsce w oplimum i w okresie pooptymalaym interglacjatu eemskiego (fig. 1). Poziom
tenjest najwainicjszym poziomem przewodnim na Dolnym PowiSlu, oddzielajacym wyraZnic osady starszego
plejstocenu od osadéw micdszych. Koreluje sig on z morskimi osadami interglacjalu eemskiego Holandii,
Niemiec i Danii, przez eo jego przewodnia rola nabiera uniwcrsalnego znaczenia. Najwigksza liczba pozio--
méw moerskich wystgpuje w [ormacjach Gniewu i Kadyn, znajdujacych si¢ migdzy glinami zwalowymi
pozioméw BILi BIIT (fig. 2). Ustalono, Ze w tej sytuacji stratygraficznej znajdujq sig ity elblagskie (yoldiowe),
k16rych wiek odnoszony byt wezeSniej do interglacjalu eemskiego. Znajduja sig one w dolncj czesci obydwu
formacjii, jak §wiadczy zawarta w nich fauna, powstaly w okresie transgresji chtodnego morza, kire dotarto
prawdopodobnie do okolic Ryjewa nad dolna Wislg. ity elblaskie ze wzglgdu na swoje szerokie rozprzesirze-
nienie oraz charakterystyczne wykszlatcenie litologiczne i zawarte w nich migczaki, mogg checnie petnié rolg
wainego poziomu przewodniego dla dolnej czgdci kompleksu poeemskiego. W [ormacji Gniewu nad dolna
Wisly, w Krastudach, a ostainio w ckolicach Kwidzyna, siwierdzono inne osady morskie z faung malakoele-
giczng bardzigj cieptolubng niz fauna iéw elblgskich. Fauna (a wskazujc, Ze osady krastudzkie sg mlodsze
od it6w elblgskich i muszg pochedzié z optymalnego okresu miedzyglacjalnego. Réwniei przypuszczalny
zasigg transgresji morskiej, w czasie kifrej powstaly te osady, §wiadczy o cieptym okresie, zblizonym
klimatycznie do interglacjaiu eemskiego. Na podstawie obecnofcei tych dwu najwainicjszych pozioméw
morskich wosadach formacji Gniewu t Kadyn przyjeto, iz powstaly one w interglacjale, nazwanym krasludz-
kim. Jak na 10 wskazuje profil osad6w, interglacjal ten byt miodszy od eemu. Obydwa okresy rozdzielalo
7lodowacenie loruniskie, w czasie kiGrego powstata glina zwatowa poziomu BII docierajaca do okolic Torunia,
podestana lokalnie elina noziomu B, nie przekraczajacy w swym zasiegu potudniowych granic delty Wisty.



