Table S10. Final list of potential geodiversity sites generated using GIS, with descriptions produced by Llama LLM and corrected by the author.
Selected summaries generated by LLM were rewritten to comply with specific sites, while others were merged to form more coherent paragraphs. The
descriptions of the landforms and sediment types are concise because they are linked in the interactive map to additional web pages that offer more
detailed explanations, along with photographs (Figure 5).

Id \Description of landform, sediment type or viewpoint (in English) \Description of landform, sediment type or viewpoint (in Polish)
Potential geodiversity sites

We are standing at the edge of a well-drained alluvial terrace and
Pliocene clays. Znajdujemy si¢ na skraju terasy rzecznej, obok wychodni itéw
A river terrace is a flat area formed by the Warta River's deepening poznafiskich.

rocess. There are two types: floodplain terraces that flood during high . . . L . .
Sv ater levels. and abovet-}goo dplain I‘?erraces that remain dry. The 1%1 ¢ te% Terasa rzeczna to obszar powstajacy w wyniku dziatalnosci rzeki. Moze
has similar Illaterials to the lower floodnlain terrain ' by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub potozona

3 p ' wyzej terasa nadzalewowa, ktora jest pozostatos$cig po wczesniejszej
The Warta River has shaped its surroundings over time. Its terraces are dolinie.
remnants of earlier valley bottoms, now altered due to natural processes . . e . .
like erosion Ity poznanskie powstaly kilka miliondéw lat temu, w pliocenie, w
’ wielkich jeziorzyskach znajdujacych si¢ wtedy na terenie srodkowe;j
The Poznan clays are a type of clay sediment that formed in large lakes igiigér?i?}éﬁzzn;?f Eﬁwfaﬁ;r;zwlonq’ lekko nicbieskawa, 2
and has a distinctive color. They can be found on the surface in certain y tymip ’
areas where erosion or glaciotectonic disturbances have exposed them.
We are situated between a valley floor covered in glaciofluvial sands  |Znajdujemy si¢ w miejscu, gdzie piaski wodnolodowcowe sgsiadujg z
and a moraine plateau. WYS0CZyZng morenowa.
During the last ice age, meltwater flowing from the retreating ice sheet |Piaski wodnolodowcowe powstaty okoto 20-18 tysigcy lat temu, w
deposited glaciofluvial sands and gravels in this area, which can be czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
5 found as small patches or strips between moraine uplands. w obnizeniach mi¢dzy wysoczyznami morenowymi.

Glaciofluvial sands were deposited by melting ice about 20,000-18,000
years ago. The area's surface is mostly composed of fine-grained
sediment, with some larger rock fragments present.

A moraine plateau is a flat to gently undulating area formed from

Wysoczyzny morenowe zbudowane z glin oraz zwir6w pozostawionych
przez ladolod skandynawski zajmuja okoto 40% terytorium Polski.




glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

17

We are standing at the foot of a moraine plateau, with glacial sands
extending out from beneath our feet.

Glacial sands are a key feature left behind by Scandinavian ice sheets
during the Pleistocene era.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Post-glacial plateaus are formed from ground moraine deposits, which
consist of a mix of clay, gravel, and sand laid down by an ice sheet
under its base. This material is moved with the ice, scouring the
substrate as it goes. The resulting landscape can feature ridges parallel
to the direction of movement.

Znajdujemy si¢ w miejscu, gdzie piaski lodowcowe sasiaduja z
WYS0CZyzng morenows.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoléd zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyznie
polodowcowej, ktdra jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagdérkami i obnizeniami.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow 1 zwirow odtozonych pod czaszg ladolodu
skandynawskiego.

21

At this place, an esker borders the moraine plateau.

Eskers were created when glacial streams transported sediment and
deposited it where their flow slowed down, forming elongated hills.
Eskers are commonly found in Poland, particularly in areas affected by
the last glaciation.

A moraine plateau is a type of landform characterized by gently
undulating hills and closed depressions. These depressions formed
where blocks of dead ice melted slowly, sometimes containing small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

W tym miejscu oz sgsiaduje z wysoczyzng morenowa.

Ozy tworzyly si¢ w tunelach lodowcowych znajdujacych si¢ wewnatrz
ladolodu skandynawskiego, na jego powierzchni, lub pod jego czasza.
Lodowate strumienie wody transportowaty materiat piaszczysty i
zwirowy, osadzajac go w miejscach, gdzie ich sita stabta.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto Iadolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.




Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

24

We are standing at the edge of a kame or kame terrace and looking up at
the rugged moraine plateau above.

Kames: Hills with flat tops, formed from sediments deposited in
depressions left by retreating glaciers. Kames can range from a few to
30 meters in height and several hundred meters in diameter, with some
being smaller than others.

The landscape of a moraine plateau is marked by ground moraine
deposits, which are made up of clay, gravel, and sand. These deposits
were formed when the ice sheet's base scraped the substrate as it
moved.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Znajdujemy si¢ na granicy miedzy kemem lub terasg kemowg a
WYS0CZyZng morenowa.

Kemy to pagodrki ktore powstawaly w zaglebieniach pomi¢dzy brytami
martwego lodu, pozostawionymi na swoim przedpolu przez wycofujacy
si¢ ladolod. Kemy czesto wystepuja w skupieniach, tworzac cate pola
kemowe.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow 1 zwirow odtozonych pod czasza ladolodu
skandynawskiego.

25

This is the spot where an outwash plain meets a moraine plateau.

Outwash plains are characterized by their fan-shaped deposits and can
be situated south of terminal moraine hills or enclosed between uplands.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

Znajdujemy si¢ w miejscu, gdzie rownina sandrowa sasiaduje z
WYSOCZyzZng morenowa.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu Iadolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

Wysoczyzny morenowe zbudowane z glin oraz zwir6w pozostawionych
przez ladolod skandynawski zajmuja okoto 40% terytorium Polski.

39

We are standing in the valley floor and looking up at the gently sloping
moraine plateau above.

A valley is a landform shaped by glacial erosion, formed when melting

Znajdujemy si¢ w miejscu, gdzie dolina sgsiaduje z wysoczyzna
morenows.

Doliny na obszarze morenowym zostaty uksztattowane w wyniku




ice sheet waters drained into a basin or flowed towards a larger river.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Moraine plateaus are extensive areas composed of glacial deposits,
often featuring gentle hills and depressions. The depressions can
contain small water bodies or peat bogs, and the surface may be dotted
with kames and moraines. These plateaus sometimes border terminal
moraines.

dziatalnosci ladolodu. Tworzyty si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;.

Wysoczyzna morenowa jest zbudowana z glin, piaskéw 1 zwirow
pozostawionych przez ladoldd zajmujacy okoto 20 tysigey lat temu
tereny powiatu.

43

We are standing at the edge of a moraine plateau, where the terrain
drops away sharply to reveal more of the same ancient glacial deposit.

We're standing at the edge of a moraine plateau, where a steep clay
slope meets a gravelly and sandy terrain. The landscape was shaped by
the Scandinavian ice sheet during the Pleistocene glaciations.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

Znajdujemy si¢ na skraju wysoczyzny morenowe;.

Wysoczyzny morenowe to wyniesione obszary goérujace nad dolinami
rzek oraz rGwninami pokrytymi piaszczystymi osadami pradolin 1
sandréw, budowane przez grube poktady glin lodowcowych.

Wysoczyzny morenowe zbudowane z glin oraz zwir6w pozostawionych
przez ladolod skandynawski zajmuja okoto 40% terytorium Polski.

44

We are standing in the valley floor and looking up at the moraine
plateau above.

A valley is a landform shaped by glacial erosion, formed when melting
ice sheet waters drained into a basin or flowed towards a larger river.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Znajdujemy si¢ w miejscu, gdzie dno doliny sasiaduje z wysoczyzna
morenows.

Doliny na obszarze morenowym zostaty uksztattowane w wyniku
dziatalnosci ladolodu. Tworzyly si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladolod. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryly
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodptywowymi oraz pagérkami kemow.




46

In this area, the valley bottom borders the moraine plateau.

The valleys in Poznan County were created by the movement of
glaciers, with streams flowing through them and eventually emptying
into the Warta River.

Valleys in Poznan County are characterized by their orientation,
running from northwest to southeast (west of the Warta) and northeast
to southwest (east of the Warta). Their formation is influenced by the
presence of an ice sheet.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Znajdujemy si¢ w miejscu, gdzie dno doliny sasiaduje z wysoczyzna
morenows.

Powstanie dolin zawdzigczamy nie tylko erozyjnej dziatalnosci
strumieni, ale takze zlodowacen i odprowadzaniu wod ze znajdujacego
si¢ dalej czota ladolodu.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladolod. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodptywowymi oraz pagorkami kemow.

51

We are at the edge of a vast expanse of glacial sands and looking up at
the rugged moraine plateau above.

The Scandinavian ice sheet left behind a legacy of glacial sands, which
have been deposited to create elevated plateaus with small hills and
depressions.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

A moraine plateau typically has a flat surface if the ice sheet's front
retreated without breaking into separate blocks. However, if the edge is
dissected by erosional valleys, the plateau may have a more complex
shape. These plateaus are often found near terminal moraines.

Znajdujemy si¢ w miejscu, gdzie piaski lodowcowe sasiaduja z
WYS0CZyzng morenows.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoldd zajmowat teren powiatu. Piaski te znajduja si¢ na wysoczyZnie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagorkami i obniZeniami.

Wysoczyzny morenowe zbudowane z glin oraz zwirOw pozostawionych
przez ladolod skandynawski zajmujg okoto 40% terytorium Polski.

53

We are standing at the base of a moraine plateau, with glacial sands
stretching out before us.

Glacial sands are an important geological feature that marks the end of
the last ice age.

Znajdujemy si¢ na granicy mig¢dzy piaskami lodowcowymi a
WYSOCZyzZng morenowa.

Piaski lodowcowe powstaly w czasach, gdy ladoléd zajmowatl teren
powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest
obszarem ptaskim lub nieco pofalowanym z niewielkimi pagérkami i




A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Poland is home to extensive areas of moraine plateaus, covering about
40% of the country. These areas were formed by the Scandinavian ice
sheet and feature a unique landscape characterized by glacial deposits
and depressions.

obnizeniami.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow i zwiré6w odlozonych pod czasza ladolodu
skandynawskiego.

61

We are standing at the edge of a moraine plateau, where the terrain
drops away sharply to reveal more of the same ancient glacial deposit.

We're looking at the edge of a post-glacial upland, with its distinct
features shaped by the Scandinavian ice sheet's advance during the
Pleistocene epoch. The upland is composed of glacial clay deposits,
with gravel and sand washing out from its slopes. The edge of a
moraine plateau can be dissected by erosional valleys, shaping the
landscape over time.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Znajdujemy si¢ pomiedzy skrajem wysoczyzny morenowej a
WYSO0CZyZng morenowa.

Na krawedzi wysoczyzny morenowej zazwyczaj obserwujemy stromy
stok zbudowany z gliny morenowej, pozostawionej przez ladolod. Skraj
wysoczyzny jest czesto ksztalttowany przez procesy erozyjne
(niszczace), prowadzace do powstania dolin i1 jarow, nazywanych
dolinkami denudacyjnymi.

Wysoczyzna morenowa to wyniesiony, plaski lub lekko falisty obszar
zbudowany z glin, piaskow 1 zwiré6w odtozonych pod czaszg ladolodu
skandynawskiego.

68

We are standing at the base of a moraine plateau, with the surface
dropping off sharply to reveal vast expanses of glaciofluvial sands
stretching out before us.

The area features glaciofluvial sands, formed by meltwater from an
ancient ice sheet about 20,000-18,000 years ago. Sands and gravels
dominate the surface, with peat found in depressions.

The glaciofluvial sands in this area form small patches or strips between
moraine uplands, composed primarily of sands with some gravels and

peat in depressions.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),

Znajdujemy si¢ w miejscu, gdzie piaski wodnolodowcowe sasiaduja z
WYS0CZyZng morenowa.

Piaski wodnolodowcowe powstaty okoto 20-18 tysigcy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach mi¢dzy wysoczyznami morenowymi.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto Iadolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.




shaped by the movement of ice sheets.

75

We are standing on a raised surface of glacial sands that falls away to
reveal the flat-lying hills of a moraine plateau above us.

Glacial sands are an important geological feature that marks the end of
the last ice age.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Znajdujemy si¢ na granicy miedzy piaskami lodowcowymi a
WYS0CZyzng morenowa.

Piaski lodowcowe powstaly w czasach, gdy ladolod zajmowat teren
powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest
obszarem ptaskim lub nieco pofalowanym z niewielkimi pagdérkami 1
obnizeniami.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i zwiro6w
pozostawionych przez ladoldd zajmujacy okoto 20 tysigcy lat temu
tereny powiatu.

82

We are situated in the valley floor, with the steeply rising slopes of a
moraine plateau towering above us.

In Poznan County, valley bottoms were formed when glacial meltwater
flowed into depressions or towards the Warta River, with many valleys
running from northwest to southeast or northeast to southwest.

A moraine plateau is a type of landform characterized by gently
undulating hills and closed depressions. These depressions formed
where blocks of dead ice melted slowly, sometimes containing small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Znajdujemy si¢ na granicy mi¢dzy dnem doliny a wysoczyzng
morenowa.

Doliny na terenie powiatu zaczg¢ty si¢ ksztattowaé jeszcze w czasach
zlodowacen. Wody, ktore tworzyty doliny, sptywaly na potudnie, w
kierunku pradoliny lub ku zagl¢bieniom bezodpltywowym.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto Iadolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.

85

In this area, the valley bottom borders the moraine plateau.

A valley is a landform shaped by glacial erosion, formed when melting
ice sheet waters drained into a basin or flowed towards a larger river.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.

Znajdujemy si¢ na granicy mi¢dzy dnem doliny a wysoczyzna
morenowa.

Doliny na obszarze morenowym zostaty uksztattowane w wyniku
dziatalnosci ladolodu. Tworzyly si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;.




Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

A moraine plateau typically has a flat surface if the ice sheet's front
retreated without breaking into separate blocks. However, if the edge is
dissected by erosional valleys, the plateau may have a more complex
shape. These plateaus are often found near terminal moraines.

Wysoczyzna morenowa jest zbudowana z glin, piaskéw 1 zwirow
pozostawionych przez ladoldd zajmujacy okoto 20 tysigey lat temu
tereny powiatu.

95

In this area, the valley bottom borders the moraine plateau.

A valley is a landform shaped by glacial erosion, formed when melting
ice sheet waters drained into a basin or flowed towards a larger river.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Znajdujemy si¢ na skraju wysoczyzny morenowej i gtebokiej doliny.

Doliny na obszarze morenowym zostaly uksztaltowane w wyniku
dziatalnosci ladolodu. Tworzyty si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i zwir6w
pozostawionych przez ladolod zajmujacy okoto 20 tysiecy lat temu
tereny powiatu.

101

We are at the bottom of a valley surrounded by glaciofluvial sands and
looking up at the moraine plateau above.

The area features glaciofluvial sands, formed by meltwater from an
ancient ice sheet about 20,000-18,000 years ago. Sands and gravels
dominate the surface, with peat found in depressions.

During the last ice age, meltwater flowing from the retreating ice sheet
deposited glaciofluvial sands and gravels in this area, which can be
found as small patches or strips between moraine uplands.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Znajdujemy si¢ w miejscu, gdzie piaski wodnolodowcowe sasiaduja z
WYS0CZyzng morenows.

Piaski wodnolodowcowe powstaly okoto 20-18 tysiecy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach miedzy wysoczyznami morenowymi.

Wysoczyzna morenowa powstaje na skutek odktadania osadéw przez
ladolod. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryly
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodptywowymi oraz pagérkami kemow.

116

We are standing amidst a layer of peat deposits and looking out upon

Znajdujemy si¢ obok zaglebienia wypekionego torfem znajdujacego




the rugged terrain of a moraine plateau.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Si¢ Na WysoczyZnie morenowej.

Torf to skata osadowa, ktora powstaje w wyniku rozktadu szczatkéw
ro$linnych w wilgotnym podtozu. Jest to jeden z pierwszych etapoéw
powstania wegla.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow 1 zwirow odtozonych pod czasza ladolodu
skandynawskiego.

117

At this place, peat deposits neighbour a moraine plateau.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Post-glacial plateaus are formed from ground moraine deposits, which
consist of a mix of clay, gravel, and sand laid down by an ice sheet
under its base. This material is moved with the ice, scouring the
substrate as it goes. The resulting landscape can feature ridges parallel
to the direction of movement.

Znajdujemy si¢ obok zaglebienia wypelnionego torfem znajdujacego
si¢ na Wysoczyznie morenowe;j.

Torf to skata osadowa, ktora powstaje w wyniku rozktadu szczatkoéw
ros$linnych w wilgotnym podtozu. Jest to jeden z pierwszych etapoéw
powstania wegla.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow 1 zwirow odtozonych pod czaszg ladolodu
skandynawskiego.

147

We are at the bottom of a valley surrounded by glaciofluvial sands and
looking up at the moraine plateau above.

The area features glaciofluvial sands, formed by meltwater from an
ancient ice sheet about 20,000-18,000 years ago. Sands and gravels
dominate the surface, with peat found in depressions.

Moraine plateaus are characterized by extensive areas of glaciofluvial
and till deposits, often with closed depressions that may contain small
ponds or peat bogs. The surface may feature isolated kames and dead-

Znajdujemy si¢ w miejscu, gdzie piaski wodnolodowcowe sasiaduja z
WYS0CZyzng morenows.

Piaski wodnolodowcowe powstaly okoto 20-18 tysiecy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach miedzy wysoczyznami morenowymi.

Wysoczyzny morenowe zbudowane z glin oraz zwir6w pozostawionych
przez ladolod skandynawski zajmujg okoto 40% terytorium Polski.




ice moraines.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.
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We are standing at the edge of a terminal moraine and a moraine
plateau.

Terminal moraines can reach heights of several tens of meters and
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. The topography of terminal
moraines can be varied, especially if they're built on buried blocks of
ice.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

Znajdujemy si¢ pomiedzy wzgdrzami moreny czotowej a wysoczyzng
morenow3.

Wzgdbrze moreny czolowej to wzniesienie powstale z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadaja sie przy czole ladolodu.

Wysoczyzny morenowe zbudowane z glin oraz zwirdw pozostawionych
przez ladolod skandynawski zajmujg okoto 40% terytorium Polski.
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We are situated in the valley floor, surrounded by steeply rising slopes
that give way to a moraine plateau above us.

The valleys in Poznan County were created by the movement of
glaciers, with streams flowing through them and eventually emptying
into the Warta River.

A moraine plateau is a type of landform characterized by gently
undulating hills and closed depressions. These depressions formed
where blocks of dead ice melted slowly, sometimes containing small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

Znajdujemy si¢ na granicy mi¢dzy dnem doliny a wysoczyzna
morenow3.

Powstanie dolin zawdzigczamy nie tylko erozyjnej dziatalnosci
strumieni, ale takze zlodowacen 1 odprowadzaniu wod ze znajdujacego
si¢ dalej czota ladolodu.

Wysoczyzny morenowe zbudowane z glin oraz zwir6w pozostawionych
przez ladolod skandynawski zajmuja okoto 40% terytorium Polski.




Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.
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We are standing at the edge of a valley and looking up at the flat-lying
surface of a moraine plateau, its elevation rising sharply above the
surrounding landscape.

In Poznan County, valley bottoms were formed when glacial meltwater
flowed into depressions or towards the Warta River, with many valleys
running from northwest to southeast or northeast to southwest.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are characterized by extensive areas of glaciofluvial
and till deposits, often with closed depressions that may contain small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

Znajdujemy si¢ na granicy mi¢dzy dnem doliny a wysoczyzna
morenow3.

Doliny na terenie powiatu zaczgty si¢ ksztattowac jeszcze w czasach
zlodowacen. Wody, ktore tworzyty doliny, sptywaly na potudnie, w
kierunku pradoliny lub ku zaglgbieniom bezodptywowym.

Wysoczyzny morenowe zbudowane z glin oraz zwiréw pozostawionych
przez ladolod skandynawski zajmujg okoto 40% terytorium Polski.
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The margin of glacial sands borders a moraine plateau here.

The Scandinavian ice sheet left behind a legacy of glacial sands, which
have been deposited to create elevated plateaus with small hills and
depressions.

The landscape of a moraine plateau is marked by ground moraine
deposits, which are made up of clay, gravel, and sand. These deposits
were formed when the ice sheet's base scraped the substrate as it
moved.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Znajdujemy si¢ w miejscu, gdzie piaski lodowcowe sasiaduja z
WYS0CZyzng morenows.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoldéd zajmowat teren powiatu. Piaski te znajduja si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagoérkami i obnizeniami.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow i zwiré6w odlozonych pod czasza ladolodu
skandynawskiego.
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We are at the edge of a kame or kame terrace and a moraine plateau.

Kames are hills that formed from material deposited in depressions or
crevices left by retreating ice sheets. They can be fluvio-glacial (formed
by flowing meltwater) or limno-glacial (formed by standing water).
Kames tend to be smaller than eskers and are primarily composed of
finer sediments like sands and silts.

Kames are evidence of the disintegration of ice sheets as they retreat,
leaving behind blocks of "dead" ice and depressions. Kames form when
streams flowing through melting ice deposit sediments into depressions,
creating mounds or hills.

Post-glacial plateaus are formed from ground moraine deposits, which
consist of a mix of clay, gravel, and sand laid down by an ice sheet
under its base. This material is moved with the ice, scouring the
substrate as it goes. The resulting landscape can feature ridges parallel
to the direction of movement.

Znajdujemy si¢ na granicy miedzy kemem lub terasg kemowg a
WYSOCZyZng morenowa.

Kemy to wzniesienia, ktore tworzyty si¢ w szczelinach migedzy powoli
topniejagcymi ptatami lodu. Wody roztopowe osadzaly materiat, ktory
po zaniku otaczajacych bryl lodowych utworzyt wzniesienia &ndash;
dzisiejsze kemy.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow i zwiré6w odlozonych pod czaszg ladolodu
skandynawskiego.
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In this area, a kame or kame terrace neighbours a moraine plateau.

Kames: Hills with flat tops, formed from sediments deposited in
depressions left by retreating glaciers. Kames can range from a few to
30 meters in height and several hundred meters in diameter, with some
being smaller than others.

Kame terraces are narrow formations that resemble steps or terraces on
glacial uplands. They form slightly later than kames, when larger areas
are already ice-free. Kame terraces typically have a slight incline
towards the adjacent depression and are composed of stratified sandy-
gravelly deposits.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

Znajdujemy si¢ w miejscu, gdzie kem lub terasa kemowa sgsiaduje z
WYSOCZyzng morenowa.

Kemy to pagorki ktére powstawaty w zaglebieniach pomigdzy brytami
martwego lodu, pozostawionymi na swoim przedpolu przez wycofujacy
si¢ ladolod. Kemy czesto wystepuja w skupieniach, tworzac cate pola
kemowe.

Wysoczyzny morenowe zbudowane z glin oraz zwirdw pozostawionych
przez ladolod skandynawski zajmujg okoto 40% terytorium Polski.




210

We are standing at the boundary of a vast expanse of peat deposits and a
moraine plateau, with the dark, waterlogged landscape giving way to
the glacial tills and gravels above.

Peat is a type of caustobiolith, a solid fossil fuel that's still an energy
resource today. It's formed from incomplete decomposition of plant
remains in wet environments.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Poland is home to extensive areas of moraine plateaus, covering about
40% of the country. These areas were formed by the Scandinavian ice
sheet and feature a unique landscape characterized by glacial deposits
and depressions.

Znajdujemy si¢ pomig¢dzy zaglebieniem wypelnionym torfem a
WYSOCZyzng morenowa.

Torf powstaje w wyniku niecatkowitego rozktadu szczatkéw roslinnych
w wilgotnym, bagnistym podtozu. Jest to jeden z pierwszych etapow
prowadzacych do powstania wegla.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow 1 zwirdw odtozonych pod czasza ladolodu
skandynawskiego.
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We are standing at the edge of a terminal moraine, its rugged crest
marking the end of an ice sheet's journey, and beyond lies the wider
expanse of a moraine plateau.

Terminal moraines can reach heights of several tens of meters and
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. Two main types of terminal
moraines form: push moraines, formed through glaciotectonics, and
depositional moraines, formed through melting and sedimentation.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

A moraine plateau typically has a flat surface if the ice sheet's front
retreated without breaking into separate blocks. However, if the edge is
dissected by erosional valleys, the plateau may have a more complex
shape. These plateaus are often found near terminal moraines.

Znajdujemy si¢ pomiedzy wzgdrzami moreny czotowej a wysoczyzng
morenow3.

Wzgorze moreny czotowej to wzniesienie powstate podczas postoju
ladolodu, w wyniku osadzania materialu sptywajacego z jego czota lub
wyciskanego na przedpole pod cigzarem ogromnej lodowej czaszy.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto Iadolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.
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This is the spot where an outwash plain meets a moraine plateau.

Outwash plains can be almost flat and cover large areas, such as in
northern and central Poland, formed during the Pleistocene glaciations.
These plains are typically gently sloped to the south and feature a
decrease in sediment grain size in the same direction, from gravel to
fine sand.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Znajdujemy si¢ w miejscu, gdzie rownina sandrowa sgsiaduje z
WYSO0CZyZng morenowa.

Réwniny sandrowe to szerokie stozki powstajace na przedpolu
lodowca. Zazwyczaj sg ptaskie lub lekko nachylone na potudnie.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladolod. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodptywowymi oraz pagorkami kemow.
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We stand on the edge of an endorheic depression, with a moraine
plateau rising above us.

A closed endorheic depression is a type of landform that forms when
ice blocks left behind by a retreating glacier melt away, leaving a round
or oval-shaped depression. These depressions often contain lakes or
marshy areas at their bottom and are remnants of ancient ice blocks that
melted over thousands of years, leaving behind a unique landscape
feature.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Moraine plateaus are characterized by extensive areas of glaciofluvial
and till deposits, often with closed depressions that may contain small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

Znajdujemy si¢ na krawedzi zaglgbienia bezodptywowego
znajdujacego si¢ na wysoczyznie morenowe;.

Zaglebienia bezodplywowe sg czesto pozostatosciami po brytach lodu
pozostawionych przez wycofujacy si¢ ku pétnocy ladolod
skandynawski. Byty one przysypane osadem &ndash; na przyktad
piaskami otaczajacych sandréw &ndash; 1 wytapiaty si¢ powoli, przez
setki, a nawet tysigce lat. Po znikni¢ciu lodu pozostato obnizenie:
poczatkowo z reguly zajete przez jezioro bezodpltywowe, z czasem
coraz czgsciej zastepowane przez torfowiska lub mokradta.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow 1 zwirdw odtozonych pod czasza ladolodu
skandynawskiego.
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We are situated at the border of peat deposits and a moraine plateau.

Znajdujemy si¢ na krawedzi zagtebienia wypetnionego torfem,
znajdujacego si¢ na wysoczyznie morenowe;.




Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

Torf to skata osadowa, ktdra powstaje w wyniku rozktadu szczatkow
roslinnych w wilgotnym podtozu. Jest to jeden z pierwszych etapow
powstania wegla.

Wysoczyzny morenowe zbudowane z glin oraz zwirdw pozostawionych
przez ladolod skandynawski zajmuja okoto 40% terytorium Polski.
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We are standing at the edge of peat deposits and a moraine plateau.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

The landscape of a moraine plateau is marked by ground moraine
deposits, which are made up of clay, gravel, and sand. These deposits
were formed when the ice sheet's base scraped the substrate as it
moved.

Znajdujemy si¢ na krawedzi zagtebienia wypetnionego torfem,
znajdujacego si¢ na wysoczyznie morenowe;.

Torf to skata osadowa, ktora powstaje w wyniku rozktadu szczatkoéw
ros$linnych w wilgotnym podtozu. Jest to jeden z pierwszych etapoéw
powstania wegla.

Wysoczyzny morenowe zbudowane z glin oraz zwiréw pozostawionych
przez ladolod skandynawski zajmuja okoto 40% terytorium Polski.
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In this area, the bottom of a valley borders a moraine plateau.

A valley is a landform shaped by glacial erosion, formed when melting
ice sheet waters drained into a basin or flowed towards a larger river.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

Znajdujemy si¢ na skraju doliny rozcinajgcej wysoczyzng¢ morenowa.

Doliny na obszarze morenowym zostaty uksztattowane w wyniku
dziatalnosci ladolodu. Tworzyly si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;.

Wysoczyzny morenowe zbudowane z glin oraz zwir6w pozostawionych
przez ladolod skandynawski zajmuja okoto 40% terytorium Polski.
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We are standing at the edge of a terminal moraine, its rugged crest
marking the end of the ice sheet's advance.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, often creating elevations parallel to the glacier's edge. Terminal

Znajdujemy si¢ na granicy miedzy wzgoérzami moreny czotowej a
WYSOCZyzZng morenowa.

Wzgdbrze moreny czotowej to wzniesienie powstate z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody




moraines can reach heights of several tens of meters and widths of
several hundred meters in mountain glaciers, while those in front of ice
sheets can be even larger.

Terminal moraine hills can have varied topography if deposited on
buried blocks of ice, leading to depressions and decreased heights after
the ice melts. Terminal moraines have been identified in Poland,
including the Trzebnica region, Zielona Goéra, and other locations where
the ice sheet halted during the Pleistocene glaciations.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

roztopowe), ktore odktadajg si¢ przy czole ladolodu.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow 1 zwirow odtozonych pod czasza ladolodu
skandynawskiego.
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We are standing where the former lake meets the elevated terrain of a
moraine plateau.

Ancient lakes disappeared as vegetation overgrew them. Similarly,
today's lakes will also eventually disappear. Sediments left behind tell
us where these ancient water bodies once existed.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, resulting in hills parallel to the glacier's edge. Terminal moraines
can be tens of meters high and hundreds of meters wide for mountain
glaciers, while those in front of ice sheets can stretch kilometers long
with heights over 100 meters.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Terminal moraines have been identified in Poland, including the
Trzebnica region, Zielona Gora, and other locations where the ice sheet
halted during the Pleistocene glaciations.

Znajdujemy si¢ w miejscu, gdzie znajdowato si¢ dawne jezioro, obok
WYS0CZyzny morenowe;j.

Na terenach nieistniejacych juz jezior czgsto mozemy napotkac torfy
&ndash; osady powstate w ostatnich fazach zarastania dawnego jeziora.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.
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We are standing at the edge of a terminal moraine, its rugged crest
marking the end of the ice sheet's advance.

Znajdujemy si¢ pomigdzy wzgoérzami moreny czolowej i wysoczyzng
morenowa.




Terminal moraines can reach heights of several tens of meters and
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. Two main types of terminal
moraines form: push moraines, formed through glaciotectonics, and
depositional moraines, formed through melting and sedimentation.

There are two main types of terminal moraines: push moraines, which
form through glaciotectonics and are characterized by thrust sheets and
layers; and depositional moraines, which form through the melting of
ice and the sorting of sediment. Push moraines are typically wide and
high elevations with a gentle slope on one side and a steep slope on the
other. Depositional moraines are generally smaller hills or chains of
hills formed from boulders, gravel, sand, and till.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Wzgorze moreny czotowej to wzniesienie powstate podczas postoju
ladolodu, w wyniku osadzania materialu sptywajacego z jego czota lub
wyciskanego na przedpole pod cigzarem ogromnej lodowej czaszy.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i zwirow
pozostawionych przez ladoldd zajmujacy okoto 20 tysiecy lat temu
tereny powiatu.
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We are standing at the boundary of a vast expanse of peat deposits and a
moraine plateau, with the dark, waterlogged landscape giving way to
the glacial tills and gravels above.

Peat is a type of caustobiolith, a solid fossil fuel that's still an energy
resource today. It's formed from incomplete decomposition of plant
remains in wet environments.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Poland is home to extensive areas of moraine plateaus, covering about
40% of the country. These areas were formed by the Scandinavian ice
sheet and feature a unique landscape characterized by glacial deposits
and depressions.

Znajdujemy si¢ na krawedzi zaglgbienia wypetionego torfem,
znajdujacego si¢ na wysoczyznie morenowe;.

Torf powstaje w wyniku niecatkowitego rozktadu szczatkow roslinnych
w wilgotnym, bagnistym podtozu. Jest to jeden z pierwszych etapow
prowadzacych do powstania wegla.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto Iadolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.
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In this area, an outwash plain neighbours a former ice-dammed lake.

Outwash plains are characterized by their fan-shaped deposits and can
be situated south of terminal moraine hills or enclosed between uplands.

Former ice-dammed lakes were formed when meltwater from glaciers
blocked drainage paths, creating extensive areas of water that
eventually deposited sediments in flat or undulating areas.

Proglacial accumulation plains are former lakebeds that were created
when glacial meltwater accumulated in low-lying areas, eventually
forming lakes behind ice dams. These areas are now dry and feature
varying sediment layers.

Znajdujemy si¢ na brzegu rowniny sandrowej, ktdra jest obok zastoiska.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

Zastoisko to pamigtka po znajdujacym si¢ tutaj w czasach zlodowacen
jeziorze gromadzacym wody roztopowe sptywajace z czota ladolodu
skandynawskiego.
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The bottom of a valley borders glaciofluvial sands here.

The area features glaciofluvial sands, formed by meltwater from an
ancient ice sheet about 20,000-18,000 years ago. Sands and gravels
dominate the surface, with peat found in depressions.

Ice-marginal valleys (urstromtals) are broad valleys that formed during
glaciations to carry meltwater from glaciers or ice sheets.

Polish urstromtals are typically east-west oriented and range in width
from two to several kilometers. They were formed through a
combination of thermal erosion, permafrost, and braided river channels,
which is different from the sandur plains located directly in front of the
ice sheet.

Znajdujemy si¢ na skraju pradoliny oraz obszaru pokrytego piaskami
wodnolodowcowymi.

Piaski wodnolodowcowe powstaty okoto 20-18 tysigcy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach mi¢dzy wysoczyznami morenowymi.

Pradoliny to szerokie doliny powstate podczas zlodowacen epoki
plejstocenskiej w Polsce. Tworzyty si¢ one w oddaleniu od czota
ladolodu skandynawskiego 1 maja charakterystyczng forme
rownoleznikowa.
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We are standing at the edge of a vast expanse of sand dunes and an ice-
marginal valley, where ancient glaciers once retreated.This input seems
to be incorrect as a sand dune is not typically found in an ice-marginal
valley geological setting. Ice-marginal valleys are typically
characterized by glacial deposits, such as till or outwash, and do not
have sandy dunes.

Znajdujemy si¢ w okolicy wydm potozonych na dnie pradoliny.
Pradoliny to doliny o szerokosci od dwoéch do kilkunastu kilometrow,
ktére powstaty jako wynik dziatalnosci wod z topniejacego ladolodu i

obszardéw niezlodowaconych.

Wydmy to nie tylko pigkne formy terenu, ale takze wyjatkowo




Ice-marginal valleys, or urstromtals, are broad valleys that formed
during glaciations in Poland. They were shaped by meltwater from
glaciers and ice sheets, as well as water from unglaciated areas to the
south.

Polish ice-marginal valleys (urstromtals) are typically wide, long, and
have flat floors with steep slopes. They were shaped by a combination
of factors, including meltwater from the Scandinavian ice sheet and
water from unglaciated areas further south.

Sand dunes form when billions of spherical sand grains are carried by
the wind and accumulate in specific areas. Pine forests help stabilize
sand dunes, preventing them from shifting due to strong winds.

skomplikowane struktury powstate na skutek dziatan wiatru. Piaski
przewiane przez wiatr tworza wydmy, ktére moga si¢ga¢ nawet
kilkudziesigciu metrow wysokosci. Sktadajg si¢ one z miliardow
ziarenek piasku, kulistych i o zblizonej $rednicy. Wydmy chronig si¢
przed erozja poprzez rosngce na nich bory sosnowe, ktore
uniemozliwiajg rozpoczecie wedrowki piasku pod wptywem wiatru.

307

The edge of a moraine plateau meets an alluvial terrace here.

We're standing at the edge of a moraine plateau, where a steep clay
slope meets a gravelly and sandy terrain. The landscape was shaped by
the Scandinavian ice sheet during the Pleistocene glaciations.

Two types of alluvial terraces exist here: those that flood during high
water levels (floodplain) and those that don't (above-floodplain). The
latter is a remnant of an older valley, shaped by the river's ancient flow.

Znajdujemy si¢ na granicy miedzy skrajem wysoczyzny morenowe;j a
terasg rzeczng.

Wysoczyzny morenowe to wyniesione obszary goérujace nad dolinami
rzek oraz réwninami pokrytymi piaszczystymi osadami pradolin i
sandréw, budowane przez grube poktady glin lodowcowych.

Terasa rzeczna to obszar powstajacy w wyniku dziatalnos$ci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub potozona
wyzej terasa nadzalewowa, ktora jest pozostato$cig po wezesniejszej
dolinie.

310

In this area, the bottom of a valley borders glaciofluvial sands.
The glaciofluvial deposits were laid down by meltwater flowing from
the retreating ice sheet around 20,000-18,000 years ago, resulting in a

mix of sands, gravels, and occasional peat deposits.

Glaciofluvial sands cover small patches and strips between moraine
uplands, consisting mainly of sand with some gravel.

The Warta River has shaped its surroundings over time. Its terraces are

Znajdujemy si¢ na granicy miedzy piaskami wodnolodowcowymi a
terasg rzeczng.

Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe lagdolodu. Powstaly one okoto 20-18 tysiecy lat temu,
podczas wycofywania si¢ czaszy lodowej ku pdinocy.

Terasa rzeczna to obszar powstajacy w wyniku dziatalnosci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub potozona
wyzej terasa nadzalewowa, ktora jest pozostatos$cig po wczesniejszej




remnants of earlier valley bottoms, now altered due to natural processes
like erosion.

dolinie.

311

The edge of glacial sands neighbours an alluvial terrace here.

The Scandinavian ice sheet left behind a legacy of glacial sands, which
have been deposited to create elevated plateaus with small hills and
depressions.

The Warta River has shaped its surroundings over time. Its terraces are
remnants of earlier valley bottoms, now altered due to natural processes
like erosion.

Znajdujemy si¢ na granicy mi¢dzy piaskami lodowcowymi a terasa
rzeczng.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoléd zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagérkami i obnizeniami.

Terasa rzeczna to obszar powstajacy w wyniku dzialalnosci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub poloZzona
wyzej terasa nadzalewowa, ktéra jest pozostato$cig po wezesniejszej
dolinie.

314

The edge of glacial sands borders an alluvial terrace here.

The Scandinavian ice sheet left behind a legacy of glacial sands, which
have been deposited to create elevated plateaus with small hills and
depressions.

A valley is formed when a stream flows through the Poznan County,
heading towards the Warta River. These valleys can be found in both
closed basin and moraine areas shaped by the ice sheet.

The formation of valleys is not solely due to erosion from streams. In
this region, many valleys began forming during glaciations when water
flowed southwards from the ice sheet front towards proglacial valleys
or closed basin depressions.

Znajdujemy si¢ na granicy mi¢dzy piaskami lodowcowymi a terasg
rzeczng.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoléd zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyZnie
polodowcowej, ktdra jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagorkami i obnizeniami.

Terasa rzeczna to obszar powstajacy w wyniku dziatalnos$ci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub potozona
wyzej terasa nadzalewowa, ktora jest pozostato$cig po wezesniejszej
dolinie.

316

We are standing where glacial sands meet an alluvial terrace.

Glacial sands are a common deposit left over from the last ice age,
forming part of the post-glacial upland. These sands typically sit on top
of tills and create a flat or slightly hilly landscape.

Znajdujemy si¢ na granicy mi¢dzy piaskami lodowcowymi a terasg
rzeczng.

Piaski lodowcowe powstaty w czasach, gdy ladoldéd zajmowat teren
powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest




Glacial sands are an important geological feature that marks the end of
the last ice age.

Two types of alluvial terraces exist here: those that flood during high
water levels (floodplain) and those that don't (above-floodplain). The
latter is a remnant of an older valley, shaped by the river's ancient flow.

obszarem ptaskim lub nieco pofalowanym z niewielkimi pagorkami 1
obnizeniami.

Terasa rzeczna to obszar powstajacy w wyniku dziatalnos$ci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub potozona
wyzej terasa nadzalewowa, ktora jest pozostatoscig po wcezesniejszej
dolinie.

327

A moraine plateau abuts an alluvial terrace here.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

Two types of alluvial terraces exist here: those that flood during high
water levels (floodplain) and those that don't (above-floodplain). The
latter is a remnant of an older valley, shaped by the river's ancient flow.

Znajdujemy si¢ na granicy mi¢dzy wysoczyzng morenow3 i terasg
rzeczna.

Wysoczyzny morenowe zbudowane z glin oraz zwirdw pozostawionych
przez ladolod skandynawski zajmujg okoto 40% terytorium Polski.

Terasa rzeczna to obszar powstajacy w wyniku dziatalnosci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub polozona
wyzej terasa nadzalewowa, ktora jest pozostatos$cig po wczesniejszej
dolinie.
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This is the spot where an outwash plain meets an alluvial terrace.

Outwash plains are fan-shaped deposits formed at the edges of glaciers
or ice sheets, created by braided rivers depositing gravel and sand.

The glaciofluvial deposits were laid down by meltwater flowing from
the retreating ice sheet around 20,000-18,000 years ago, resulting in a
mix of sands, gravels, and occasional peat deposits.

An alluvial terrace is a landform characterized by sediment deposits
from ancient rivers. Here, two types of terraces exist: one that floods
during high water levels and another that remains above water, shaped
by the river's earlier flow.

Znajdujemy si¢ w miejscu, gdzie rownina sandrowa sgsiaduje z terasa
rzeczng.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

Terasa rzeczna Warty ma dwojaki charakter. Jest to obszar zalewowy,
gdzie woda zalewa teren przy wysokim stanie wody, lub terasa
nadzalewowa, ktora jest pamigtkg po wezesniejszych dnach doliny.

340

We are standing on a kame or kame terrace, with an alluvial terrace

Znajdujemy si¢ na granicy mi¢dzy kemem lub terasg kemow3 a terasg




extending below us.

Kames: Hills with flat tops, formed from sediments deposited in
depressions left by retreating glaciers. Kames can range from a few to
30 meters in height and several hundred meters in diameter, with some
being smaller than others.

Kames are indicators of "areal deglaciation", where the ice sheet front
disintegrates as it retreats, leaving blocks of dead ice behind. The
sediment that forms kames is primarily composed of sands and silts,
deposited by flowing meltwater or standing water.

Two types of alluvial terraces exist here: those that flood during high
water levels (floodplain) and those that don't (above-floodplain). The
latter is a remnant of an older valley, shaped by the river's ancient flow.

rzeczng.

Kemy to pagérki ktore powstawaty w zaglebieniach pomigdzy brytami
martwego lodu, pozostawionymi na swoim przedpolu przez wycofujacy
si¢ ladoldd. Kemy czesto wystepuja w skupieniach, tworzac cale pola
kemowe.

Terasa rzeczna to obszar powstajacy w wyniku dziatalnos$ci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub potozona
wyzej terasa nadzalewowa, ktora jest pozostatoscig po wcezesniejszej
dolinie.
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We are at the edge of peat deposits and an alluvial terrace.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

The Warta River has shaped its surroundings over time. Its terraces are
remnants of earlier valley bottoms, now altered due to natural processes
like erosion.

Znajdujemy si¢ obok zaglebienia wypelnionego torfem znajdujacego
si¢ na terasie rzeczne;j.

Torf to skata osadowa, ktéra powstaje w wyniku rozktadu szczatkow
roslinnych w wilgotnym podtozu. Jest to jeden z pierwszych etapow
powstania wegla.

Terasa rzeczna to obszar powstajacy w wyniku dziatalnos$ci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub potozona
wyzej terasa nadzalewowa, ktora jest pozostato$cig po wezesniejszej
dolinie.

355

The margin of glacial sands borders peat deposits here.

Glacial sands are a common deposit left over from the last ice age,
forming part of the post-glacial upland. These sands typically sit on top
of'tills and create a flat or slightly hilly landscape.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick

Znajdujemy si¢ na granicy mi¢dzy piaskami lodowcowymi a
zaglgbieniem wypetionym torfem.

Piaski lodowcowe powstaly w czasach, gdy ladoléd zajmowatl teren
powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest
obszarem ptaskim lub nieco pofalowanym z niewielkimi pagérkami 1
obnizeniami.




in some areas.

Torf to skata osadowa, ktora powstaje w wyniku rozktadu szczatkéw
ro$linnych w wilgotnym podtozu. Jest to jeden z pierwszych etapoéw
powstania wegla.

358

We are at the boundary between glaciofluvial sands and peat deposits.

The area features glaciofluvial sands, formed by meltwater from an
ancient ice sheet about 20,000-18,000 years ago. Sands and gravels
dominate the surface, with peat found in depressions.

Peat deposits are found beneath our feet, representing one stage leading
to the formation of coal. They're solid fossil fuels and were used as fuel
in the past.

Znajdujemy si¢ na granicy miedzy piaskami lodowcowymi a
zaglebieniem wypetnionym torfem.

Piaski wodnolodowcowe powstaty okoto 20-18 tysigcy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach miedzy wysoczyznami morenowymi.

Torf jest jednym ze statych paliw kopalnych, czyli kaustobiolitow. Ma
status surowca energetycznego i byt wydobywany, suszony i
wykorzystywany na opat.

373

We are situated where glaciofluvial sands meet peat deposits.

The area features glaciofluvial sands, formed by meltwater from an
ancient ice sheet about 20,000-18,000 years ago. Sands and gravels
dominate the surface, with peat found in depressions.

The glaciofluvial sands in this area form small patches or strips between
moraine uplands.

Peat is a type of caustobiolith, a solid fossil fuel that's still an energy
resource today. It's formed from incomplete decomposition of plant
remains in wet environments.

Znajdujemy si¢ na granicy mig¢dzy piaskami lodowcowymi a
zaglgbieniem wypetionym torfem.

Piaski wodnolodowcowe powstaly okoto 20-18 tysiecy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach miedzy wysoczyznami morenowymi.

Torf powstaje w wyniku niecatkowitego rozktadu szczatkdéw roslinnych
w wilgotnym, bagnistym podtozu. Jest to jeden z pierwszych etapow
prowadzacych do powstania wegla.

382

We are positioned where an outwash plain borders a deposit of peat.

Outwash plains are fan-shaped deposits formed at the edges of glaciers
or ice sheets, created by braided rivers depositing gravel and sand.

Outwash plains are distinctive landforms that form in front of glaciers
or ice sheets. They are characterized by their flat topography, shallow
braided rivers, and gentle slopes to the south. These plains can be found
in northern and central Poland, where they were formed during the last

Znajdujemy si¢ w okolicy zaglebienia wypelnionego torfem,
znajdujacego si¢ na roOwninie sandrowe;.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

Torf powstaje w wyniku niecatkowitego rozktadu szczatkow roslinnych
w wilgotnym, bagnistym podtozu. Jest to jeden z pierwszych etapow
prowadzacych do powstania wegla.




glaciation.

Peat is a type of caustobiolith, a solid fossil fuel that's still an energy
resource today. It's formed from incomplete decomposition of plant
remains in wet environments.

400

We are at the edge of a moraine plateau and a deposit of peat.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Post-glacial plateaus are formed from ground moraine deposits, which
consist of a mix of clay, gravel, and sand laid down by an ice sheet
under its base. This material is moved with the ice, scouring the
substrate as it goes. The resulting landscape can feature ridges parallel
to the direction of movement.

Peat is a type of caustobiolith, a solid fossil fuel that's still an energy
resource today. It's formed from incomplete decomposition of plant
remains in wet environments.

Znajdujemy si¢ obok zaglebienia wypetnionego torfem, potozonego na
WYSOCZyZnie morenowej.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i zwiro6w
pozostawionych przez ladolod zajmujacy okoto 20 tysigcy lat temu
tereny powiatu.

Torf powstaje w wyniku niecatkowitego rozktadu szczatkéw roslinnych
w wilgotnym, bagnistym podtozu. Jest to jeden z pierwszych etapow
prowadzacych do powstania wegla.
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In this area, the bottom of a valley borders a deposit of peat.

The valleys in Poznan County were created by the movement of
glaciers, with streams flowing through them and eventually emptying
into the Warta River.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

Znajdujemy si¢ w miejscu, gdzie dno doliny sasiaduje z zaglebieniem
wypelionym torfem.

Powstanie dolin zawdzigczamy nie tylko erozyjnej dziatalnosci
strumieni, ale takze zlodowacen 1 odprowadzaniu wod ze znajdujacego
si¢ dalej czota ladolodu.

Torf to skata osadowa, ktéra powstaje w wyniku rozktadu szczatkow
ro$linnych w wilgotnym podtozu. Jest to jeden z pierwszych etapow
powstania wegla.

418

This is the spot where an outwash plain meets a deposit of peat.

Outwash plains are fan-shaped deposits formed in front of glaciers or

Znajdujemy si¢ w okolicy zaglebienia wypetnionego torfem,
znajdujacego si¢ na rowninie sandrowe;.




ice sheets. They are created by braided rivers that flow through multiple
channels and deposit sediment, building the plain. The resulting
outwash plain can be almost entirely flat and occupy large areas.

Outwash plains are located in the forefield of terminal moraines and can
be covered by forests, such as in Puszcza Drawska and Bory
Tucholskie. The topography of outwash plains can vary if rivers
deposited sandy sediments on slowly melting dead ice patches lying on
the ice sheet's forefield.

Peat is a type of caustobiolith, a solid fossil fuel that's still an energy
resource today. It's formed from incomplete decomposition of plant
remains in wet environments.

Sandry sg szerokimi stozkami powstatymi na przedpolu ladolodu
skandynawskiego. Rzeki roztokowe prowadzity po nich wody pod
ci$nieniem hydrostatystycznym, tworzac rdwniny obserwowane przez
nas obecnie.

Torf powstaje w wyniku niecatkowitego rozktadu szczatkdw roslinnych
w wilgotnym, bagnistym podtozu. Jest to jeden z pierwszych etapow
prowadzacych do powstania wegla.
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We are standing at the edge of a moraine plateau and the dark, damp
layers of peat deposits.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Peat is a type of caustobiolith, a solid fossil fuel that's still an energy
resource today. It's formed from incomplete decomposition of plant
remains in wet environments.

Znajdujemy si¢ obok zagtebienia wypetionego torfem, potozonego na
WYSOCZyZnie morenowej.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodptywowymi oraz pagorkami kemow.

Torf powstaje w wyniku niecatkowitego rozktadu szczatkéw roslinnych
w wilgotnym, bagnistym podtozu. Jest to jeden z pierwszych etapow
prowadzacych do powstania wegla.

455

At this place, former subglacial tunnels neighbour peat deposits.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

Hills in northern and central Greater Poland are a result of the
deposition of sediments from meltwater rivers flowing through ancient

Znajdujemy si¢ obok torfowiska sasiadujacego z dawnym tunelem
podlodowcowym.

Torf to skata osadowa, ktéra powstaje w wyniku rozktadu szczatkow
ro$linnych w wilgotnym podtozu. Jest to jeden z pierwszych etapow

powstania wegla.

Znajdujace si¢ tutaj pagorki, nierzadko strome i/lub uktadajace si¢ w




ice channels, which eventually became hills after the ice sheet retreated.

wyrazny tancuch wzniesien, sg pozostatoscig po dawnych tunelach
znajdujacych si¢ wewnatrz lub pod ladolodem skandynawskim, ktory
okoto 20 tysigcy lat temu zajmowat catg pdinocng 1 srodkows
Wielkopolske.

We are standing at the edge of a moraine plateau and a former
subglacial tunnel.

The varied landscape we see was created by the Scandinavian ice sheet
during the Pleistocene epoch. Thick layers of glacial clay were
deposited beneath its hundreds of meters thick ice cap, forming post-
glacial uplands like this one.

Znajdujemy si¢ na skraju wysoczyzny morenowej, obok osadow
dawnego tunelu podlodowcowego.

Teren otaczajacy nas zostat uformowany przez ladolod skandynawski,
ktory kilkukrotnie wkroczyl na tereny Polski w epoce plejstocenskie;.

Znajdujace si¢ tutaj pagorki, nierzadko strome i/lub uktadajace si¢ w

457 wyrazny fancuch wzniesien, sg pozostaloscia po dawnych tunelach
The distinctive hills in this region were formed when meltwater rivers |znajdujacych si¢ wewnatrz lub pod ladolodem skandynawskim, ktory
deposited gravels and sands within ancient ice channels, which later okoto 20 tysigcy lat temu zajmowat catg potnocng i sSrodkowa
became hills after the ice sheet retreated. Wielkopolske. Czasza tego ladolodu nie byta jednolita, a w

znajdujacych si¢ w niej szczelinach plynely rzeki wody roztopowe;.

The Scandinavian ice sheet's non-uniform surface led to the creation of |Rzeki te niosty ze sobg zwiry i piaski, odktadajac je na dnie lodowych

tunnels and channels that eventually became hills and elevations when |rynien. Po ustgpieniu ladolodu pozostal osad, tworzacych dzisiaj

the ice melted and deposited sediments. wyrazne wzniesienia urozmaicajgce rowninny krajobraz.

We are situated at the border of a moraine plateau and a former Znajdujemy si¢ na granicy mi¢dzy skrajem wysoczyzny morenowej a

subglacial tunnel. dawnim tunelem podlodowcowym.

We stand at the edge of a post-glacial upland formed by the Teren otaczajacy nas zostat uformowany przez ladolod skandynawski,

Scandinavian ice sheet, which deposited glacial clay during Pleistocene |ktory kilkukrotnie wkroczyt na tereny Polski w epoce plejstocenskie;.

glaciations. A steep slope of moraine clay lies nearby, while gravel and

sand beneath our feet were washed out from the adjacent upland. Znajdujace si¢ tutaj pagorki, nierzadko strome i/lub uktadajace si¢ w
458 wyrazny fancuch wzniesien, sg pozostaloscia po dawnych tunelach

The varied landscape we see was created by the Scandinavian ice sheet
during the Pleistocene epoch. Thick layers of glacial clay were
deposited beneath its hundreds of meters thick ice cap, forming post-
glacial uplands like this one.

The landscape in this part of Greater Poland is characterized by hills
that originated from former tunnels beneath an ice sheet that melted

znajdujacych si¢ wewnatrz lub pod ladolodem skandynawskim, ktory
okoto 20 tysigcy lat temu zajmowat catg potnocng i sSrodkowa
Wielkopolske.




around 20,000 years ago.

In this area, the bottom of a former subglacial tunnel borders the glacial
sands.

The Scandinavian ice sheet left behind a legacy of glacial sands, which
have been deposited to create elevated plateaus with small hills and

Znajdujemy si¢ w miejscu, gdzie piaski lodowcowe sasiaduja z osadami
dawnego tunelu podlodowcowego.

Piaski lodowcowe sag waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladolod zajmowat teren powiatu. Piaski te znajduja si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagorkami i obniZeniami.

471 depressions. Znajdujace si¢ tutaj pagorki, nierzadko strome i/lub uktadajace si¢ w
wyrazny fancuch wzniesien, sg pozostaloscia po dawnych tunelach
The distinctive hills in this region were formed when meltwater rivers |znajdujacych si¢ wewnatrz lub pod ladolodem skandynawskim, ktory
deposited gravels and sands within ancient ice channels, which later okoto 20 tysigcy lat temu zajmowat catg potnocng i sSrodkowa
became hills after the ice sheet retreated. Wielkopolske. Czasza tego ladolodu nie byta jednolita, a w
znajdujacych si¢ w niej szczelinach plynely rzeki wody roztopowe;.
Rzeki te niosty ze sobg zwiry i piaski, odktadajac je na dnie lodowych
rynien. Po ustgpieniu ladolodu pozostat osad, tworzacych dzisiaj
wyrazne wzniesienia urozmaicajgce rowninny krajobraz.
Znajdujemy si¢ w miejscu, gdzie piaski lodowcowe sagsiadujg z osadami
dawnego tunelu podlodowcowego.
We are standing at the edge of vast expanses of glacial sands and a
former subglacial tunnel. Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
The Scandinavian ice sheet left behind a legacy of glacial sands, which |1adoléd zajmowat teren powiatu. Piaski te znajduja si¢ na wysoczyznie
439 have been deposited to create elevated plateaus with small hills and polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
depressions. niewielkimi pagdérkami i obnizeniami.
Hills in northern and central Greater Poland are a result of the Znajdujace si¢ tutaj pagorki, nierzadko strome i/lub uktadajace si¢ w
deposition of sediments from meltwater rivers flowing through ancient |wyraZzny tancuch wzniesien, sg pozostatoscig po dawnych tunelach
ice channels, which eventually became hills after the ice sheet retreated. |znajdujacych si¢ wewnatrz lub pod ladolodem skandynawskim, ktory
okoto 20 tysigcy lat temu zajmowat catg potnocng i sSrodkowa
Wielkopolske.
491 |We are standing at the edge of a vast expanse of glacial sands and Znajdujemy si¢ w miejscu, gdzie piaski lodowcowe sgsiadujg z osadami




pebbles, with the deposits of a former subglacial tunnel just ahead.

Glacial sands are a key feature left behind by Scandinavian ice sheets
during the Pleistocene era.

The landscape in this part of Greater Poland is characterized by hills
that originated from former tunnels beneath an ice sheet that melted
around 20,000 years ago.

After the ice sheet retreated, the deposits left behind from ancient
meltwater rivers formed distinct elevations.

dawnego tunelu podlodowcowego.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoldod zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagorkami 1 obnizeniami.

Znajdujace si¢ tutaj pagorki, nierzadko strome 1/lub uktadajace si¢ w
wyrazny lancuch wzniesien, sg pozostatoscig po dawnych tunelach
znajdujacych si¢ wewnatrz lub pod ladolodem skandynawskim, ktory
okoto 20 tysigcy lat temu zajmowat catg pdinocng 1 Srodkowa
Wielkopolske.

At this place, an ice-marginal valley borders sand dunes.

Ice-marginal valleys, or urstromtals, are broad valleys that formed
during glaciations in Poland. They were shaped by meltwater from
glaciers and ice sheets, as well as water from unglaciated areas to the
south.

Znajdujemy si¢ w okolicy wydm potozonych na dnie pradoliny.

Pradoliny to doliny o szerokosci od dwoch do kilkunastu kilometrow,
ktére powstaty jako wynik dziatalnosci wod z topniejacego ladolodu i
obszaré6w niezlodowaconych.

492 Polish ice-marginal valleys (urstromtals) are typically wide, long, and |Na terenach zalewowych Warty i pradolinie warszawsko-berlifiskie;j,
have flat floors with steep slopes. They were shaped by a combination |ktéra zajmuje potudniowy skraj powiatu poznanskiego, wydmy
of factors, including meltwater from the Scandinavian ice sheet and tworzyly si¢ na skutek dziatania wiatru. Moga one osiagna¢ wysokos¢
water from unglaciated areas further south. kilkudziesigciu metréw. Obecnie wydmy chronione s3 przed
niszczeniem poprzez rosngce na nich bory sosnowe, ktore dodatkowo
Sands carried by the wind (aeolian sands) can form dunes, which are  |uniemozliwiaja rozpoczgcie wedréwki piasku pod wplywem wiatru.
stabilized by pine forests and vegetative cover.
This is the spot where glacial sands meet an outwash plain. Znajdujemy si¢ w miejscu, gdzie piaski lodowcowe znajduja si¢ obok
réwniny sandrowe;j.
Glacial sands are a key feature left behind by Scandinavian ice sheets
497 |during the Pleistocene era. Piaski lodowcowe sg waznym osadem na terenach objetych

Outwash plains are fan-shaped deposits formed at the edges of glaciers
or ice sheets, created by braided rivers depositing gravel and sand.

zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoldéd zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z




niewielkimi pagorkami 1 obniZeniami.

Réwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

498

We are standing at the edge of a moraine plateau and an outwash plain.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Outwash plains are located in the forefield of terminal moraines and can
be covered by forests, such as in Puszcza Drawska and Bory
Tucholskie. The topography of outwash plains can vary if rivers
deposited sandy sediments on slowly melting dead ice patches lying on
the ice sheet's forefield.

In northern and central Poland, outwash plains occupy large areas
formed by sediment deposition during the Pleistocene glaciations.
Outwash plains are gently sloped to the south at an angle of a few
degrees. The largest outwash plains are situated south of terminal
moraine hills during the last phases of northern Poland glaciations,
particularly the Pomeranian phase.

Znajdujemy si¢ na granicy mi¢dzy wysoczyzng morenowa i rowning
sandrows.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.

Sandry sg szerokimi stozkami powstatymi na przedpolu ladolodu
skandynawskiego. Rzeki roztokowe prowadzity po nich wody pod
cis$nieniem hydrostatystycznym, tworzac rowniny obserwowane przez
nas obecnie.

502

We are situated at the border of a moraine plateau and an outwash plain.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Outwash plains are distinctive landforms that form in front of glaciers
or ice sheets. They are characterized by their flat topography, shallow
braided rivers, and gentle slopes to the south. These plains can be found
in northern and central Poland, where they were formed during the last
glaciation.

Znajdujemy si¢ na granicy mi¢dzy wysoczyzng morenowa i rowning
sandrowa.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i zwir6w
pozostawionych przez ladolod zajmujacy okoto 20 tysiecy lat temu
tereny powiatu.

Réwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.




Outwash plains are fan-shaped deposits formed at the edges of glaciers
or ice sheets, created by braided rivers depositing gravel and sand.

506

In this area, the bottom of a valley borders an outwash plain.

A valley is a landform shaped by glacial erosion, formed when melting
ice sheet waters drained into a basin or flowed towards a larger river.

Outwash plains are fan-shaped deposits formed in front of glaciers or
ice sheets. They are created by braided rivers that flow through multiple
channels and deposit sediment, building the plain. The resulting
outwash plain can be almost entirely flat and occupy large areas.

Outwash plains are located in the forefield of terminal moraines and can
be covered by forests, such as in Puszcza Drawska and Bory
Tucholskie. The topography of outwash plains can vary if rivers
deposited sandy sediments on slowly melting dead ice patches lying on
the ice sheet's forefield.

Znajdujemy si¢ w miejscu, gdzie dno doliny sasiaduje z rowning
sandrows.

Doliny na obszarze morenowym zostaly uksztaltowane w wyniku
dziatalnosci ladolodu. Tworzyty si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czola pokrywy lodowe;j.

Sandry sg szerokimi stozkami powstatymi na przedpolu ladolodu
skandynawskiego. Rzeki roztokowe prowadzity po nich wody pod
cis$nieniem hydrostatystycznym, tworzac rowniny obserwowane przez
nas obecnie.

514

This is the spot where an alluvial terrace meets an outwash plain.

Two types of alluvial terraces exist here: those that flood during high
water levels (floodplain) and those that don't (above-floodplain). The
latter is a remnant of an older valley, shaped by the river's ancient flow.

Outwash plains are created when water flows from beneath an ice sheet
or glacier, depositing sediment and building a fan-shaped plain. The
resulting landscape can be quite varied, depending on whether the rivers
deposited gravel, sand, or fine sediments.

In northern and central Poland, outwash plains were formed during the
Pleistocene glaciations when ice sheets melted. These plains are
characterized by their flat topography, with gentle slopes to the south.
They are often covered in forests, such as pine trees.

Znajdujemy si¢ na granicy pomigdzy terasg rzeczng a réwning
sandrowa.

Terasa rzeczna to obszar powstajacy w wyniku dziatalnosci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub poloZona
wyzej terasa nadzalewowa, ktora jest pozostatos$cig po wczesniejszej
dolinie.

Sandry s szerokimi stozkami powstatymi na przedpolu ladolodu
skandynawskiego. Rzeki roztokowe prowadzity po nich wody pod
ci$nieniem hydrostatystycznym, tworzac rOwniny obserwowane przez
nas obecnie.

523

We are standing at the edge of a kame or kame terrace and an outwash
plain.

Znajdujemy si¢ na granicy miedzy kemem lub terasag kemowg a
roOwning sandrowa.




Kames are hills that formed in depressions or hollows left by retreating
ice sheets. They can occur in clusters, known as kame fields, and are
indicators of areal deglaciation, where the ice sheet front disintegrates
during retreat. Kames are typically composed of finer sediments like
sands and silts, with sizes ranging from a few to several meters.

Kame terraces are narrow formations that resemble steps or terraces on
glacial uplands. They form slightly later than kames, when larger areas
are already ice-free. Kame terraces typically have a slight incline
towards the adjacent depression and are composed of stratified sandy-
gravelly deposits.

Outwash plains can be almost flat and cover large areas, such as in
northern and central Poland, formed during the Pleistocene glaciations.
These plains are typically gently sloped to the south and feature a
decrease in sediment grain size in the same direction, from gravel to
fine sand.

Outwash plains are created when water flows from beneath an ice sheet
or glacier, depositing sediment and building a fan-shaped plain. The
resulting landscape can be quite varied, depending on whether the rivers
deposited gravel, sand, or fine sediments.

Kemy to pagorki ktore powstawaly w zaglebieniach pomigdzy brytami
martwego lodu, pozostawionymi na swoim przedpolu przez wycofujacy
si¢ ladolod. Kemy czesto wystepuja w skupieniach, tworzac cate pola
kemowe.

Roéwniny sandrowe to szerokie stozki powstajace na przedpolu
lodowca. Zazwyczaj sg ptaskie lub lekko nachylone na potudnie.

524

This is the spot where peat deposits meet an outwash plain.

Peat deposits are found beneath our feet, representing one stage leading
to the formation of coal. They're solid fossil fuels and were used as fuel
in the past.

Outwash plains are fan-shaped deposits formed in front of glaciers or
ice sheets. They are created by braided rivers that flow through multiple
channels and deposit sediment, building the plain. The resulting
outwash plain can be almost entirely flat and occupy large areas.

Znajdujemy si¢ w okolicy zaglebienia wypelnionego torfem,
znajdujacego si¢ na rowninie sandrowe;.

Torf jest jednym ze statych paliw kopalnych, czyli kaustobiolitow. Ma
status surowca energetycznego i byt wydobywany, suszony i
wykorzystywany na opat.

Sandry s3 szerokimi stozkami powstatymi na przedpolu ladolodu
skandynawskiego. Rzeki roztokowe prowadzity po nich wody pod
ci$nieniem hydrostatystycznym, tworzac rOwniny obserwowane przez
nas obecnie.




Outwash plains are located in the forefield of terminal moraines and can
be covered by forests, such as in Puszcza Drawska and Bory
Tucholskie. The topography of outwash plains can vary if rivers
deposited sandy sediments on slowly melting dead ice patches lying on
the ice sheet's forefield.

527

We are standing at the boundary of a boggy landscape with peat
deposits and a surrounding expanse of outwash plain.

Peat is a type of caustobiolith, a solid fossil fuel that's still an energy
resource today. It's formed from incomplete decomposition of plant
remains in wet environments.

Outwash plains are typically flat, gently sloped, and cover large areas.
The grain size of sediments decreases from gravel to fine sand in the
direction of slope (south). In northern and central Poland, outwash
plains occupy large areas formed by sediment deposition during the
Pleistocene glaciations.

Outwash plains are characterized by their fan-shaped deposits and can
be situated south of terminal moraine hills or enclosed between uplands.

Znajdujemy si¢ w okolicy zaglebienia wypelnionego torfem,
znajdujacego si¢ na rowninie sandrowe;.

Torf powstaje w wyniku niecatkowitego rozktadu szczatkéw roslinnych
w wilgotnym, bagnistym podtozu. Jest to jeden z pierwszych etapow
prowadzacych do powstania wegla.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu lagdolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

546

We are situated at the border of a terminal moraine and an outwash
plain.

Terminal moraines are formed when a glacier or ice sheet remains
stationary for a period, neither advancing nor retreating. They can be
composed of diverse materials with varied topography.

Terminal moraines can reach heights of several tens of meters and
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. The topography of terminal
moraines can be varied, especially if they're built on buried blocks of
ice.

Outwash plains are fan-shaped deposits formed in front of glaciers or

Znajdujemy si¢ pomiedzy wzgdrzami morenowymi czotowymi i
roOwning sandrowa.

Wzgorze moreny czotowej to wzniesienie powstalte z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadaja si¢ przy czole ladolodu.

Sandry sg szerokimi stozkami powstatymi na przedpolu ladolodu
skandynawskiego. Rzeki roztokowe prowadzity po nich wody pod
ci$nieniem hydrostatystycznym, tworzac rowniny obserwowane przez
nas obecnie.




ice sheets. They are created by braided rivers that flow through multiple
channels and deposit sediment, building the plain. The resulting
outwash plain can be almost entirely flat and occupy large areas.

Outwash plains are located in the forefield of terminal moraines and can
be covered by forests, such as in Puszcza Drawska and Bory
Tucholskie. The topography of outwash plains can vary if rivers
deposited sandy sediments on slowly melting dead ice patches lying on
the ice sheet's forefield.

551

We are situated at the border of a moraine plateau and an outwash plain.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Poland's landscape is characterized by extensive areas of ground
moraine deposits, which cover around 40% of the country. These areas
are composed of a mix of clay, gravel, and sand laid down by the
Scandinavian ice sheet. The resulting landscape features gently
undulating hills and depressions.

Outwash plains are fan-shaped deposits formed at the edges of glaciers
or ice sheets, created by braided rivers depositing gravel and sand.

Znajdujemy si¢ na granicy miedzy wysoczyzng morenowa i réwning
sandrowa.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i zwir6w
pozostawionych przez ladolod zajmujacy okoto 20 tysiecy lat temu
tereny powiatu.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu lagdolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

554

In this area, the bottom of a valley borders an outwash plain.

The valleys in Poznan County were created by the movement of
glaciers, with streams flowing through them and eventually emptying
into the Warta River.

Znajdujemy si¢ w dolinie sgsiadujacej z rowning sandrowa.

Powstanie dolin zawdzigczamy nie tylko erozyjnej dziatalnosci
strumieni, ale takze zlodowacen 1 odprowadzaniu wod ze znajdujacego
si¢ dalej czota ladolodu.




Outwash plains are characterized by their fan-shaped deposits and can
be situated south of terminal moraine hills or enclosed between uplands.

Réwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

557

We are situated at the border of a moraine plateau and an outwash plain.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Outwash plains are created when water flows from beneath an ice sheet
or glacier, depositing sediment and building a fan-shaped plain. The
resulting landscape can be quite varied, depending on whether the rivers
deposited gravel, sand, or fine sediments.

Outwash plains can be almost flat and cover large areas, such as in
northern and central Poland, formed during the Pleistocene glaciations.
These plains are typically gently sloped to the south and feature a
decrease in sediment grain size in the same direction, from gravel to
fine sand.

Znajdujemy si¢ pomiedzy wysoczyzng morenowa i rOwning sandrowa.

Wysoczyzna morenowa to wyniesiony, plaski lub lekko falisty obszar
zbudowany z glin, piaskow i zwird6w odlozonych pod czaszg ladolodu
skandynawskiego.

Rowniny sandrowe to szerokie stozki powstajace na przedpolu
lodowca. Zazwyczaj sg ptaskie lub lekko nachylone na potudnie.

588

We are situated at the border of a terminal moraine and an outwash
plain.

Terminal moraines are formed when a glacier or ice sheet remains
stationary for a period, neither advancing nor retreating. They can be
composed of diverse materials with varied topography.

Terminal moraines can reach heights of several tens of meters and
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. Two main types of terminal
moraines form: push moraines, formed through glaciotectonics, and
depositional moraines, formed through melting and sedimentation.

Outwash plains are fan-shaped deposits formed in front of glaciers or
ice sheets. They are created by braided rivers that flow through multiple
channels and deposit sediment, building the plain. The resulting

Znajdujemy si¢ pomiedzy wzgdrzami morenowymi czotowymi i
roOwning sandrowa.

Wzgorze moreny czotowej to wzniesienie powstate podczas postoju
ladolodu, w wyniku osadzania materiatu spltywajacego z jego czota lub
wyciskanego na przedpole pod cigzarem ogromnej lodowej czaszy.

Réwniny sandrowe to szerokie stozki powstajace na przedpolu
lodowca. Zazwyczaj sg ptaskie lub lekko nachylone na potudnie.




outwash plain can be almost entirely flat and occupy large areas.

In northern and central Poland, outwash plains occupy large areas
formed by sediment deposition during the Pleistocene glaciations.
Outwash plains are gently sloped to the south at an angle of a few
degrees. The largest outwash plains are situated south of terminal
moraine hills during the last phases of northern Poland glaciations,
particularly the Pomeranian phase.

590

This area is marked by the meeting point of a terminal moraine and an
outwash plain.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, resulting in hills parallel to the glacier's edge. Terminal moraines
can be tens of meters high and hundreds of meters wide for mountain
glaciers, while those in front of ice sheets can stretch kilometers long
with heights over 100 meters.

Terminal moraines are formed when a glacier or ice sheet remains
stationary for a period, neither advancing nor retreating. They can be
composed of diverse materials with varied topography.

Outwash plains are created when water flows from beneath an ice sheet
or glacier, depositing sediment and building a fan-shaped plain. The
resulting landscape can be quite varied, depending on whether the rivers
deposited gravel, sand, or fine sediments.

In northern and central Poland, outwash plains occupy large areas
formed by sediment deposition during the Pleistocene glaciations.
Outwash plains are gently sloped to the south at an angle of a few
degrees. The largest outwash plains are situated south of terminal
moraine hills during the last phases of northern Poland glaciations,
particularly the Pomeranian phase.

Znajdujemy si¢ pomigdzy wzgorzami morenowymi czotowymi i
roOwning sandrowa.

Wzgbrze moreny czotowej to wzniesienie powstate z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadajg si¢ przy czole ladolodu.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

595

We are standing at the edge of a former lake and an outwash plain.

Znajdujemy si¢ na brzegu dawnego jeziora, obok rowniny sandrowe;.




Ancient lakes disappeared as vegetation overgrew them. Similarly,
today's lakes will also eventually disappear. Sediments left behind tell
us where these ancient water bodies once existed.

Outwash plains are unique landforms that form when water flows from
beneath an ice sheet or glacier, creating a wide, shallow river system.
This leads to the deposition of sediment, which builds up into a fan-
shaped plain. The sediment grain size decreases as you move further
away from the glacier.

Outwash plains are characterized by their fan-shaped deposits and can
be situated south of terminal moraine hills or enclosed between uplands.

Na terenach nieistniejgcych juz jezior czesto mozemy napotkac torfy
&ndash; osady powstate w ostatnich fazach zarastania dawnego jeziora.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

608

We are standing where a former subglacial tunnel meets the moraine
plateau margin.

Hills in northern and central Greater Poland are a result of the
deposition of sediments from meltwater rivers flowing through ancient
ice channels. After the ice sheet retreated, the deposits left behind from
ancient meltwater rivers formed distinct elevations on the landscape in
Greater Poland.

We stand at the edge of a post-glacial upland formed by the
Scandinavian ice sheet, which deposited glacial clay during Pleistocene
glaciations. A steep slope of moraine clay lies nearby, while gravel and
sand beneath our feet were washed out from the adjacent upland. Thick
layers of glacial clay were deposited beneath its hundreds of meters
thick ice cap, forming post-glacial uplands like this one.

W tym miejscu skraj wysoczyzny morenowej sasiaduje z dawnym
tunelem podlodowcowym.

Znajdujace si¢ tutaj pagorki, nierzadko strome i/lub uktadajace si¢ w
wyrazny fancuch wzniesien, sg pozostatoscig po dawnych tunelach
znajdujacych si¢ wewnatrz lub pod ladolodem skandynawskim, ktory
okoto 20 tysigcy lat temu zajmowat catg pdinocng 1 Srodkowa
Wielkopolske.

Teren otaczajacy nas zostat uformowany przez ladolod skandynawski,
ktory kilkukrotnie wkroczyt na tereny Polski w epoce plejstocenskie;.

621

In this area, the bottom of a valley borders a moraine plateau margin
with underlying glaciofluvial sands.

During the last ice age, meltwater flowing from the retreating ice sheet
deposited glaciofluvial sands and gravels in this area, which can be
found as small patches or strips between moraine uplands. The
glaciofluvial deposits were laid down by meltwater flowing from the

Znajdujemy si¢ na skraju wysoczyzny morenowej, na terenie, ktory
buduja piaski lodowcowe.

Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe ladolodu. Powstaty one okoto 20-18 tysiecy lat temu,
podczas wycofywania si¢ czaszy lodowej ku poinocy.




retreating ice sheet around 20,000-18,000 years ago, resulting in a mix
of sands, gravels, and occasional peat deposits.

Glaciofluvial sands cover small patches and strips between moraine
uplands, consisting mainly of sand with some gravel.

We're standing at the edge of a moraine plateau, where a steep clay
slope meets a gravelly and sandy terrain. The landscape was shaped by
the Scandinavian ice sheet during the Pleistocene glaciations.

Wysoczyzny morenowe to wyniesione obszary goérujace nad dolinami
rzek oraz rGwninami pokrytymi piaszczystymi osadami pradolin 1
sandrow, budowane przez grube poktady glin lodowcowych.

632

We are standing at the edge of a moraine plateau.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Poland's landscape is characterized by extensive areas of ground
moraine deposits, which cover around 40% of the country. These areas
are composed of a mix of clay, gravel, and sand laid down by the
Scandinavian ice sheet. The resulting landscape features gently
undulating hills and depressions.

We're standing at the edge of a moraine plateau, where a steep clay
slope meets a gravelly and sandy terrain. The landscape was shaped by
the Scandinavian ice sheet during the Pleistocene glaciations.

Znajdujemy si¢ na skraju wysoczyzny morenowe;j.

Wysoczyzna morenowa jest zbudowana z glin, piaskéw 1 zwirow
pozostawionych przez ladoldd zajmujacy okoto 20 tysiecy lat temu
tereny powiatu.

Wysoczyzny morenowe to wyniesione obszary gorujace nad dolinami
rzek oraz réwninami pokrytymi piaszczystymi osadami pradolin i
sandrow, budowane przez grube poktady glin lodowcowych.

636

We are standing where glacial sands meet the moraine plateau margin.

Glacial sands are an important geological feature that marks the end of
the last ice age. They are a common deposit left over from the last ice

age, forming part of the post-glacial upland. These sands typically sit on

top of tills and create a flat or slightly hilly landscape.

We're looking at the edge of a post-glacial upland, with its distinct
features shaped by the Scandinavian ice sheet's advance during the

Znajdujemy si¢ na skraju wysoczyzny morenowej, na terenie, ktory
buduja piaski lodowcowe.

Piaski lodowcowe powstaly w czasach, gdy ladoléd zajmowat teren
powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest
obszarem ptaskim lub nieco pofalowanym z niewielkimi pagdrkami i
obnizeniami.

Na krawedzi wysoczyzny morenowej zazwyczaj obserwujemy stromy




Pleistocene epoch. The upland is composed of glacial clay deposits,
with gravel and sand washing out from its slopes. The edge of a
moraine plateau can be dissected by erosional valleys, shaping the
landscape over time.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

stok zbudowany z gliny morenowej, pozostawionej przez ladolod. Skraj
wysoczyzny jest czesto ksztalttowany przez procesy erozyjne
(niszczace), prowadzace do powstania dolin 1 jarow, nazywanych
dolinkami denudacyjnymi.

641

In this area, the bottom of a valley borders the moraine plateau.

A valley is a landform shaped by glacial erosion, formed when melting
ice sheet waters drained into a basin or flowed towards a larger river.

The varied landscape we see was created by the Scandinavian ice sheet
during the Pleistocene epoch. Thick layers of glacial clay were
deposited beneath its hundreds of meters thick ice cap, forming post-
glacial uplands like this one.

Moraine plateaus are extensive areas composed of glacial deposits,
often featuring gentle hills and depressions. The depressions can
contain small water bodies or peat bogs, and the surface may be dotted
with kames and moraines. These plateaus sometimes border terminal
moraines.

Znajdujemy si¢ na skraju wysoczyzny morenowe;.

Doliny na obszarze morenowym zostaly uksztaltowane w wyniku
dziatalnosci ladolodu. Tworzyty si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;j.

Teren otaczajacy nas zostat uformowany przez ladolod skandynawski,
ktory kilkukrotnie wkroczyt na tereny Polski w epoce plejstocenskie;.

643

The bottom of a valley neighbours the moraine plateau margin.

The valleys in question are not just the result of stream erosion, but
were shaped by the movement of glaciers and the subsequent drainage
of melting ice sheet waters.

The moraine plateau margin is an elevated area formed by the
Scandinavian ice sheet's glacial deposits. The landscape features a mix
of terrain, including river valleys and plains covered in sandy
sediments, shaped by the repeated advances of the ice sheet during the
Pleistocene epoch.

Znajdujemy si¢ w miejscu na skraju wysoczyzny morenowej, obok
rozcinajacej ja doliny.

Doliny na obszarze powiatu poznanskiego sg albo obszarami
bezodptywowymi, albo prowadza wody strumieni kierujacych si¢ ku
Warcie.

Teren otaczajacy nas zostat uformowany przez ladolod skandynawski,
ktory kilkukrotnie wkroczyt na tereny Polski w epoce plejstocenskie;.




647

This area is marked by the meeting point of an alluvial terrace and the
moraine plateau.

Two types of alluvial terraces exist here: those that flood during high
water levels (floodplain) and those that don't (above-floodplain). The
latter is a remnant of an older valley, shaped by the river's ancient flow.

We're looking at the edge of a post-glacial upland, with its distinct
features shaped by the Scandinavian ice sheet's advance during the
Pleistocene epoch. The upland is composed of glacial clay deposits,
with gravel and sand washing out from its slopes. The edge of a
moraine plateau can be dissected by erosional valleys, shaping the
landscape over time.

A moraine plateau is a type of landform characterized by gently
undulating hills and closed depressions. These depressions formed
where blocks of dead ice melted slowly, sometimes containing small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

Poland is home to extensive areas of moraine plateaus, covering about
40% of the country. These areas were formed by the Scandinavian ice
sheet and feature a unique landscape characterized by glacial deposits
and depressions.

Znajdujemy si¢ na granicy miedzy terasg rzeczng a skrajem
WYS0CZyZny morenowe;.

Terasa rzeczna to obszar powstajacy w wyniku dzialalnosci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub potozona
wyzej terasa nadzalewowa, ktora jest pozostato$cig po wezesniejszej
dolinie.

Na krawedzi wysoczyzny morenowej zazwyczaj obserwujemy stromy
stok zbudowany z gliny morenowej, pozostawionej przez ladoléd. Skraj
wysoczyzny jest czesto ksztattowany przez procesy erozyjne
(niszczace), prowadzace do powstania dolin i jarow, nazywanych
dolinkami denudacyjnymi.

659

An alluvial terrace borders the moraine plateau margin.

The Warta River has shaped its surroundings over time. Its terraces are
remnants of earlier valley bottoms, now altered due to natural processes
like erosion.

The varied landscape we see was created by the Scandinavian ice sheet
during the Pleistocene epoch. Thick layers of glacial clay were
deposited beneath its hundreds of meters thick ice cap, forming post-
glacial uplands like this one.

Znajdujemy si¢ na granicy mig¢dzy terasg rzeczng a skrajem
WYSOCZyZny morenowe;j.

Terasa rzeczna to obszar powstajacy w wyniku dzialalnosci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub polozona
wyzej terasa nadzalewowa, ktéra jest pozostato$cig po wezesniejszej
dolinie.

Teren otaczajacy nas zostat uformowany przez ladolod skandynawski,
ktéry kilkukrotnie wkroczyt na tereny Polski w epoce plejstocenskiej.
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We are standing at the edge of a moraine plateau and its margin.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

A moraine plateau typically has a flat surface if the ice sheet's front
retreated without breaking into separate blocks. However, if the edge is
dissected by erosional valleys, the plateau may have a more complex
shape. These plateaus are often found near terminal moraines.

We're standing at the edge of a moraine plateau, where a steep clay
slope meets a gravelly and sandy terrain. The landscape was shaped by
the Scandinavian ice sheet during the Pleistocene glaciations.

Znajdujemy si¢ na skraju wysoczyzny morenowe;.

Wysoczyzna morenowa jest zbudowana z glin, piaskow 1 zwird6w
pozostawionych przez ladoldd zajmujacy okoto 20 tysiecy lat temu
tereny powiatu.

Wysoczyzny morenowe to wyniesione obszary goérujace nad dolinami
rzek oraz rGwninami pokrytymi piaszczystymi osadami pradolin 1
sandrow, budowane przez grube poktady glin lodowcowych.

672

We are at the edge of a moraine plateau and its surrounding moraine
plateau margin.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are characterized by extensive areas of glaciofluvial
and till deposits, often with closed depressions that may contain small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

At the edge of this post-glacial upland, we see evidence of the
Scandinavian ice sheet's impact on the landscape. The area is
characterized by a mix of terrain, including undulating hills and river
valleys, with nearby steep slopes composed of moraine clay and gravel
and sand beneath our feet.

Znajdujemy si¢ na skraju wysoczyzny morenowe;.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i zwir6w
pozostawionych przez ladoldd zajmujacy okoto 20 tysigcy lat temu
tereny powiatu.

Wysoczyzny morenowe to wyniesione obszary goérujace nad dolinami
rzek oraz réwninami pokrytymi piaszczystymi osadami pradolin i
sandréw, budowane przez grube poktady glin lodowcowych.




700

At this place, a kame or kame terrace neighbours the dead ice moraine.

Kames are hills that formed in depressions or hollows left by retreating
ice sheets. They can occur in clusters, known as kame fields, and are
indicators of areal deglaciation, where the ice sheet front disintegrates
during retreat. Kames are typically composed of finer sediments like
sands and silts, with sizes ranging from a few to several meters.

Kames are evidence of the disintegration of ice sheets as they retreat,
leaving behind blocks of "dead" ice and depressions. Kames form when
streams flowing through melting ice deposit sediments into depressions,
creating mounds or hills.

Dead-ice moraines are formed when meltwater helps gravels, sands,
and clays slide off partially buried ice blocks, creating irregular hills
and depressions.

Znajdujemy si¢ na granicy mi¢dzy kemem lub terasg kemowg i moreng
martwego lodu.

Kemy to wzniesienia, ktore tworzyty si¢ w szczelinach migdzy powoli
topniejgcymi ptatami lodu. Wody roztopowe osadzaly materiat, ktory
po zaniku otaczajacych bryl lodowych utworzyt wzniesienia &ndash;
dzisiejsze kemy.

Morena martwego lodu stanowi pofalowany, urozmaicony teren
powstaty w wyniku wytapiania bryt lodu pozostawionych przez
wycofujacy si¢ ladolod. Bryty te topniaty powoli, a spltywajaca z nich
woda zawierala osad piaszczysto-zwirowy, ktory z czasem utworzyt
fancuch niewielkich wzniesien moreny martwego lodu.

722

We are standing where peat deposits neighbour an esker.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

Eskers are long, narrow ridges composed of coarse-grained sediment
like sands and gravels. They can stretch over 100 km and reach heights
of tens of meters, often appearing near subglacial channels.

Eskers were created when glacial streams transported sediment and
deposited it where their flow slowed down, forming elongated hills.
Eskers are commonly found in Poland, particularly in areas affected by
the last glaciation.

Znajdujemy si¢ w miejscu, gdzie zaglgbienie wypetnione torfem
sasiaduje z ozem.

Torf to skata osadowa, ktora powstaje w wyniku rozktadu szczatkoéw
ros$linnych w wilgotnym podtozu. Jest to jeden z pierwszych etapoéw
powstania wegla.

Ozy tworzyty si¢ w tunelach lodowcowych znajdujacych si¢ wewnatrz
ladolodu skandynawskiego, na jego powierzchni, lub pod jego czasza.
Lodowate strumienie wody transportowaty materiat piaszczysty 1
zwirowy, osadzajac go w miejscach, gdzie ich sita stabta.

725

At this place, a moraine plateau meets an esker.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.

Znajdujemy si¢ na wysoczyznie morenowej, z ktora sasiaduje oz.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i1 zwirow
pozostawionych przez ladoldd zajmujacy okoto 20 tysiecy lat temu




Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Eskers are long, narrow hills formed from coarse sediment deposited by
glacial streams. They can be hundreds of kilometers long and tens of
meters high. Composed of sands and gravels, eskers are often found
near subglacial channels, with steep sides and a wavy crest line. They
can reach heights of several tens of meters.

Eskers formed during the Pleistocene era, when the Scandinavian ice
sheet covered Poland, and remained after the ice retreated.

tereny powiatu.

Ozy mogg osiggac¢ dlugos¢ ponad stu kilometrow przy wysokosciach
kilkudziesigciu metréw. Ich zbocza sg strome, ze spadkami do
kilkudziesigciu stopni, a réznice wysokosci wzglednej sg duze. Ozy
tworzyty si¢ w tunelach znajdujacych si¢ na powierzchni, we wnetrzu,
lub pod czaszg ladolodu skandynawskiego.

In this area, the bottom of a valley borders glacial sands with
underlying glaciofluvial sands.

This region comprises glaciofluvial sands, a type of deposit formed
when meltwater from an ancient ice sheet flowed through the area about
20,000-18,000 years ago, leaving behind sandy and gravelly deposits.

Znajdujemy si¢ na granicy miedzy piaskami wodnolodowcowymi i
piaskami lodowcowymi.

Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe lagdolodu. Powstaly one okoto 20-18 tysiecy lat temu,

727 podczas wycofywania si¢ czaszy lodowej ku potnocy.
The glaciofluvial deposits were laid down by meltwater flowing from
the retreating ice sheet, resulting in a mix of sands, gravels, and Piaski lodowcowe powstaly w czasach, gdy ladolod zajmowat teren
occasional peat deposits. powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest
obszarem ptaskim lub nieco pofalowanym z niewielkimi pagdorkami i
Glacial sands are an important geological feature that marks the end of |obnizeniami.
the last ice age.
Znajdujemy si¢ na dnie doliny sgsiadujacej z obszarem, na ktorego
The bottom of a valley neighbours glacial sands here. powierzchni znajduja si¢ piaski lodowcowe.
A valley is a landform shaped by glacial erosion, formed when melting |Doliny na obszarze morenowym zostaly uksztattowane w wyniku
730 ice sheet waters drained into a basin or flowed towards a larger river.  |dzialalno$ci ladolodu. Tworzyly si¢ one w czasie zlodowacen,

The Scandinavian ice sheet left behind a legacy of glacial sands, which
have been deposited to create elevated plateaus with small hills and
depressions.

odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoléd zajmowat teren powiatu. Piaski te znajduja si¢ na wysoczyznie




polodowcowej, ktdra jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagérkami i obnizeniami.

737

At this place, a moraine plateau meets glacial sands.

A moraine plateau features a mix of gentle hills and closed depressions.

This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Moraine plateaus are extensive areas composed of glacial deposits,
often featuring gentle hills and depressions. The depressions can
contain small water bodies or peat bogs, and the surface may be dotted
with kames and moraines. These plateaus sometimes border terminal
moraines.

The Scandinavian ice sheet left behind a legacy of glacial sands, which
have been deposited to create elevated plateaus with small hills and
depressions.

Znajdujemy si¢ na wysoczyznie morenowej, na obszarze, ktory buduja
piaski lodowcowe.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow 1 zwirow odtozonych pod czaszg ladolodu
skandynawskiego.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoléd zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyznie
polodowcowej, ktdra jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagdérkami i obnizeniami.

738

We are at the edge of a moraine plateau and surrounding glacial sands.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Post-glacial plateaus are formed from ground moraine deposits, which
consist of a mix of clay, gravel, and sand laid down by an ice sheet
under its base. This material is moved with the ice, scouring the
substrate as it goes. The resulting landscape can feature ridges parallel
to the direction of movement.

Glacial sands are a key feature left behind by Scandinavian ice sheets
during the Pleistocene era.

Znajdujemy si¢ na wysoczyznie morenowej, na obszarze, ktory buduja
piaski lodowcowe.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto Iadolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoléd zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagdérkami i obnizeniami.

742

In this area, glaciofluvial sands neighbour glacial sands.

The glaciofluvial deposits were laid down by meltwater flowing from

Znajdujemy si¢ na granicy miedzy piaskami wodnolodowcowymi a
piaskami lodowcowymi.




the retreating ice sheet around 20,000-18,000 years ago, resulting in a
mix of sands, gravels, and occasional peat deposits.

Glaciofluvial sands cover small patches and strips between moraine
uplands, consisting mainly of sand with some gravel.

Glacial sands are an important geological feature that marks the end of
the last ice age.

Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe lagdolodu. Powstaty one okoto 20-18 tysigcy lat temu,
podczas wycofywania si¢ czaszy lodowej ku potnocy.

Piaski lodowcowe powstaty w czasach, gdy ladoldéd zajmowat teren
powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest
obszarem ptaskim lub nieco pofalowanym z niewielkimi pagorkami 1
obnizeniami.

We are standing at the edge of the moraine plateau's margin and a
deposit of glacial sands.

We're looking at the edge of a post-glacial upland, with its distinct
features shaped by the Scandinavian ice sheet's advance during the
Pleistocene epoch. The upland is composed of glacial clay deposits,

Znajdujemy si¢ na wysoczyznie morenowej, na obszarze, ktory buduja
piaski lodowcowe.

Na krawedzi wysoczyzny morenowej zazwyczaj obserwujemy stromy
stok zbudowany z gliny morenowej, pozostawionej przez ladoldd. Skraj
wysoczyzny jest czgsto ksztaltowany przez procesy erozyjne
(niszczace), prowadzace do powstania dolin 1 jar6w, nazywanych

770 |with gravel and sand washing out from its slopes. The edge of a Jolinkami denudacyinymi
moraine plateau can be dissected by erosional valleys, shaping the yjnymi.
landscape over time. Piaski lodowcowe sg waznym osadem na terenach objetych
The Scandinavian ice sheet left behind a legacy of glacial sands, which zlodoyv acentami skandynawsklrm. P owstaly one w c_zasach, gdy L.
! . . ladolod zajmowat teren powiatu. Piaski te znajduja si¢ na wysoczyznie
have been deposited to create elevated plateaus with small hills and S . .
. polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
depressions. D , . S
niewielkimi pagdrkami i obnizeniami.
Znajdujemy si¢ na dnie doliny sgsiadujacej z obszarem, na ktorego
In this area, the valley bottom borders the glacial sands. powierzchni znajdujg si¢ piaski lodowcowe.
The valley is a result of the interaction between water flow and Powstanie dolin zawdzigczamy nie tylko erozyjnej dziatalnos$ci
glaciation. During glaciations, water flowed southwards from the ice  |strumieni, ale takze zlodowacen i odprowadzaniu wod ze znajdujacego
771 |sheet front, carving out valleys that would eventually drain towards the |si¢ dalej czota ladolodu.
Warta River.
Piaski lodowcowe powstaly w czasach, gdy ladoléd zajmowatl teren
Glacial sands are an important geological feature that marks the end of |powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest
the last ice age. obszarem ptaskim lub nieco pofalowanym z niewielkimi pagérkami 1
obnizeniami.
772 |The valley bottom neighbours the glacial sands here. Znajdujemy si¢ na dnie doliny sgsiadujgcej z obszarem, na ktérego




The valleys in question are not just the result of stream erosion, but
were shaped by the movement of glaciers and the subsequent drainage
of melting ice sheet waters.

Glacial sands are a key feature left behind by Scandinavian ice sheets
during the Pleistocene era.

powierzchni znajduja si¢ piaski lodowcowe.

Doliny na obszarze powiatu poznanskiego sg albo obszarami
bezodptywowymi, albo prowadza wody strumieni kierujacych si¢ ku
Warcie.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoldod zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagorkami 1 obniZeniami.

773

We are standing at the edge of a moraine plateau and a deposit of
glacial sands.

A moraine plateau is a type of landform characterized by gently
undulating hills and closed depressions. These depressions formed
where blocks of dead ice melted slowly, sometimes containing small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

Glacial sands are a key feature left behind by Scandinavian ice sheets
during the Pleistocene era.

Znajdujemy si¢ na wysoczyznie morenowej, na obszarze, ktory buduja
piaski lodowcowe.

Wysoczyzny morenowe zbudowane z glin oraz zwirdOw pozostawionych
przez ladolod skandynawski zajmujg okoto 40% terytorium Polski.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoléd zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagdérkami i obnizeniami.

780

We are standing on an ancient alluvial terrace, where rivers once flowed
and deposited their loads of sediment, and a layer of glacial sands
stretches out before us, telling the story of a distant era when ice sheets
reshaped this land.

Two types of alluvial terraces exist here: those that flood during high
water levels (floodplain) and those that don't (above-floodplain). The
latter is a remnant of an older valley, shaped by the river's ancient flow.

Znajdujemy si¢ na terasie rzecznej sgsiadujacej z piaskami
lodowcowymi.

Terasa rzeczna to obszar powstajagcy w wyniku dziatalnosci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub potozona
wyzej terasa nadzalewowa, ktdra jest pozostato$cig po wczesniejszej
dolinie.




Glacial sands are an important geological feature that marks the end of
the last ice age.

Piaski lodowcowe powstaty w czasach, gdy ladoldéd zajmowat teren
powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest
obszarem ptaskim lub nieco pofalowanym z niewielkimi pagorkami 1
obnizeniami.

785

We are standing on an outwash plain, where meltwater rivers once
flowed and deposited their loads of sediment, and a layer of glacial
sands stretches out before us, telling the story of a distant era when ice
sheets retreated from this land.

Outwash plains are unique landforms that form when water flows from
beneath an ice sheet or glacier, creating a wide, shallow river system.
This leads to the deposition of sediment, which builds up into a fan-
shaped plain. The sediment grain size decreases as you move further
away from the glacier.

Outwash plains can be almost flat and cover large areas, such as in
northern and central Poland, formed during the Pleistocene glaciations.
These plains are typically gently sloped to the south and feature a
decrease in sediment grain size in the same direction, from gravel to
fine sand.

Glacial sands are a key feature left behind by Scandinavian ice sheets
during the Pleistocene era.

Znajdujemy si¢ na rowninie sandrowej sasiadujacej z piaskami
lodowcowymi.

Roéwniny sandrowe to szerokie stozki powstajace na przedpolu
lodowca. Zazwyczaj sg plaskie lub lekko nachylone na potudnie.

Piaski lodowcowe sag waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladolod zajmowat teren powiatu. Piaski te znajduja si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagorkami i obniZeniami.

786

We are standing at the edge of a moraine plateau, where ancient ice
sheets deposited rocks and soil, and a layer of glacial sands stretches
out before us, a reminder of the region's frozen past.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Poland is home to extensive areas of moraine plateaus, covering about
40% of the country. These areas were formed by the Scandinavian ice

Znajdujemy si¢ na wysoczyznie morenowej, na obszarze, ktory buduja
piaski lodowcowe.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i zwiro6w
pozostawionych przez ladolod zajmujacy okoto 20 tysiecy lat temu
tereny powiatu.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoldéd zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z




sheet and feature a unique landscape characterized by glacial deposits
and depressions.

Glacial sands are a key feature left behind by Scandinavian ice sheets
during the Pleistocene era.

niewielkimi pagorkami 1 obnizeniami.

794

We are standing in the valley floor, where ancient rivers carved out a
path through the landscape, and a layer of glacial sands tells the story of
a distant era when ice sheets reshaped this very land.

The valleys in question are not just the result of stream erosion, but
were shaped by the movement of glaciers and the subsequent drainage
of melting ice sheet waters.

Glacial sands are an important geological feature that marks the end of
the last ice age.

Znajdujemy si¢ na dnie doliny sgsiadujacej z obszarem, na ktorego
powierzchni znajduja sie piaski lodowcowe.

Doliny na obszarze powiatu poznanskiego sg albo obszarami
bezodplywowymi, albo prowadza wody strumieni kierujacych sie ku
Warcie.

Piaski lodowcowe powstaly w czasach, gdy ladolod zajmowat teren
powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest
obszarem ptaskim lub nieco pofalowanym z niewielkimi pagorkami i
obnizeniami.

795

We are situated at the edge of a terminal moraine and a deposit of
ancient glacial sands, where ice sheets once reached their final resting
place.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, resulting in hills parallel to the glacier's edge. Terminal moraines
can be tens of meters high and hundreds of meters wide for mountain
glaciers, while those in front of ice sheets can stretch kilometers long
with heights over 100 meters.

Terminal moraines can reach heights of several tens of meters and
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. The topography of terminal
moraines can be varied, especially if they're built on buried blocks of
ice.

The Scandinavian ice sheet left behind a legacy of glacial sands, which
have been deposited to create elevated plateaus with small hills and

Znajdujemy si¢ na wzgdrzach moreny czotowej, obok obszarow
pokrytych piaskami lodowcowymi.

Wzgorze moreny czotowej to wzniesienie powstate z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadaja si¢ przy czole ladolodu.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoldéd zajmowat teren powiatu. Piaski te znajduja si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagoérkami i obnizeniami.




depressions.

816

We are standing at the crest of a moraine plateau, with the gentle slope
falling away to reveal a vast expanse of glaciofluvial sands that once
flowed from ancient ice sheets.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

This region comprises glaciofluvial sands, a type of deposit formed
when meltwater from an ancient ice sheet flowed through the area about
20,000-18,000 years ago, leaving behind sandy and gravelly deposits.

Znajdujemy si¢ na granicy mi¢dzy wysoczyzng morenowg obszarem
pokrytym piaskami wodnolodowcowymi.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i zwir6w
pozostawionych przez ladoldd zajmujacy okoto 20 tysigcy lat temu
tereny powiatu.

Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe ladolodu. Powstaty one okoto 20-18 tysigcy lat temu,
podczas wycofywania si¢ czaszy lodowej ku poinocy.

846

We are standing at the edge of a valley floor and a sea of glaciofluvial
sands.

In Poznan County, valley bottoms were formed when glacial meltwater
flowed into depressions or towards the Warta River, with many valleys
running from northwest to southeast or northeast to southwest.

During the last ice age, meltwater flowing from the retreating ice sheet
deposited glaciofluvial sands and gravels in this area, which can be
found as small patches or strips between moraine uplands.

Glaciofluvial sands were deposited by melting ice about 20,000-18,000
years ago. The area's surface is mostly composed of fine-grained
sediment, with some larger rock fragments present.

Znajdujemy si¢ na krawedzi doliny, obok terenu pokrytego piaskami
wodnolodowcowymi.

Doliny na terenie powiatu zaczely si¢ ksztaltowac jeszcze w czasach
zlodowacen. Wody, ktore tworzyty doliny, sptywaty na potudnie, w
kierunku pradoliny lub ku zaglgbieniom bezodptywowym.

Piaski wodnolodowcowe powstaty okoto 20-18 tysigcy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach mi¢dzy wysoczyznami morenowymi.

848

This is the spot where an alluvial terrace meets glaciofluvial sands.

The Warta River has shaped its surroundings over time. Its terraces are

Znajdujemy si¢ na skraju terasy rzecznej, obok obszaru pokrytego
piaskami wodnolodwcowymi.




remnants of earlier valley bottoms, now altered due to natural processes
like erosion.

This region comprises glaciofluvial sands, a type of deposit formed
when meltwater from an ancient ice sheet flowed through the area about
20,000-18,000 years ago, leaving behind sandy and gravelly deposits.

Terasa rzeczna to obszar powstajagcy w wyniku dziatalnosci rzeki. Moze
by¢ to terasa zalewowa, gdzie dochodzi do powodzi, lub polozona
wyzej terasa nadzalewowa, ktora jest pozostatos$cig po wczesniejszej
dolinie.

Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe lagdolodu. Powstaty one okoto 20-18 tysiecy lat temu,
podczas wycofywania si¢ czaszy lodowej ku péinocy.

852

We are situated at the edge of a moraine plateau and an extensive
deposit of glaciofluvial sands.

We're looking at the edge of a post-glacial upland, with its distinct
features shaped by the Scandinavian ice sheet's advance during the
Pleistocene epoch. The upland is composed of glacial clay deposits,
with gravel and sand washing out from its slopes. The edge of a
moraine plateau can be dissected by erosional valleys, shaping the
landscape over time.

Moraine plateaus are extensive areas composed of glacial deposits,
often featuring gentle hills and depressions. The depressions can
contain small water bodies or peat bogs, and the surface may be dotted
with kames and moraines. These plateaus sometimes border terminal
moraines.

Glaciofluvial sands were deposited by melting ice about 20,000-18,000
years ago. The area's surface is mostly composed of fine-grained
sediment, with some larger rock fragments present.

Znajdujemy si¢ na skraju wysoczyzny morenowej, obok obszaru
pokrytego piaskami wodnolodowcowymi.

Na krawedzi wysoczyzny morenowej zazwyczaj obserwujemy stromy
stok zbudowany z gliny morenowej, pozostawionej przez ladoldd. Skraj
wysoczyzny jest czesto ksztattowany przez procesy erozyjne
(niszczace), prowadzace do powstania dolin i jarow, nazywanych
dolinkami denudacyjnymi.

Piaski wodnolodowcowe powstaly okoto 20-18 tysiecy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach miedzy wysoczyznami morenowymi.

860

We are standing at the bottom of a valley surrounded by glaciofluvial
sands.

The valleys in Poznan County were created by the movement of
glaciers, with streams flowing through them and eventually emptying
into the Warta River.

Znajdujemy si¢ na dnie doliny, obok obszarow pokrytych piaskami
wodnolodowcowymi.

Powstanie dolin zawdzigczamy nie tylko erozyjnej dziatalnosci
strumieni, ale takze zlodowacen 1 odprowadzaniu wod ze znajdujacego
si¢ dalej czota ladolodu.




The area features glaciofluvial sands, formed by meltwater from an
ancient ice sheet about 20,000-18,000 years ago. Sands and gravels
dominate the surface, with peat found in depressions.

Piaski wodnolodowcowe powstaly okoto 20-18 tysiecy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach miedzy wysoczyznami morenowymi.

In this area, the valley bottom neighbours the glaciofluvial sands.

The valleys in Poznan County were created by the movement of
glaciers, with streams flowing through them and eventually emptying
into the Warta River.

Znajdujemy si¢ na dnie doliny, obok obszaréw pokrytych piaskami
wodnolodowcowymi.

Powstanie dolin zawdzigczamy nie tylko erozyjnej dziatalnosci
strumieni, ale takze zlodowacen i1 odprowadzaniu wod ze znajdujacego

869 The glaciofluvial deposits were laid down by meltwater flowing from |si¢ dalej czota Iadolodu.
the retreating ice sheet around 20,000-18,000 years ago, resulting in a
mix of sands, gravels, and occasional peat deposits. Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe ladolodu. Powstaty one okoto 20-18 tysigcy lat temu,
Glaciofluvial sands cover small patches and strips between moraine podczas wycofywania si¢ czaszy lodowej ku poinocy.
uplands, consisting mainly of sand with some gravel.
We are standing at the edge of peat deposits and a deposit of Znajdujemy si¢ na brzegu zaglebienia wypelnionego torfem potozonego
glaciofluvial sands. na obszarze pokrytym piaskami wodnolodowcowymi.
Peat is a type of caustobiolith, a solid fossil fuel that's still an energy | Torf powstaje w wyniku niecatkowitego rozktadu szczatkéw roslinnych
g7 resource today. It's formed from incomplete decomposition of plant w wilgotnym, bagnistym podtozu. Jest to jeden z pierwszych etapow
remains in wet environments. prowadzacych do powstania wegla.
This region comprises glaciofluvial sands, a type of deposit formed Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
when meltwater from an ancient ice sheet flowed through the area about|roztopowe ladolodu. Powstaty one okoto 20-18 tysigcy lat temu,
20,000-18,000 years ago, leaving behind sandy and gravelly deposits. |podczas wycofywania si¢ czaszy lodowej ku pdinocy.
In this area, peat deposits border the glaciofluvial sands. Znajdujemy si¢ na brzegu zaglebienia wypelnionego torfem potozonego
na obszarze pokrytym piaskami wodnolodowcowymi.
Peat deposits are found beneath our feet, representing one stage leading
to the formation of coal. They're solid fossil fuels and were used as fuel |Torf jest jednym ze statych paliw kopalnych, czyli kaustobiolitow. Ma
879 |in the past. status surowca energetycznego i byt wydobywany, suszony i

The area features glaciofluvial sands, formed by meltwater from an
ancient ice sheet about 20,000-18,000 years ago. Sands and gravels
dominate the surface, with peat found in depressions.

wykorzystywany na opat.

Piaski wodnolodowcowe powstaly okoto 20-18 tysiecy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je




w obnizeniach miedzy wysoczyznami morenowymi.

881

We are standing at the edge of a terminal moraine and glaciofluvial
sands.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, often creating elevations parallel to the glacier's edge. Terminal
moraines are composed of diverse materials, including very fine, water-
saturated material and coarse-grained material like gravel and boulders.

Terminal moraine hills can have varied topography if deposited on
buried blocks of ice, leading to depressions and decreased heights after
the ice melts. Terminal moraines have been identified in Poland,
including the Trzebnica region, Zielona Goéra, and other locations where
the ice sheet halted during the Pleistocene glaciations.

Glaciofluvial sands were deposited by melting ice about 20,000-18,000
years ago. The area's surface is mostly composed of fine-grained
sediment, with some larger rock fragments present.

Znajdujemy si¢ miedzy wzgorzami moreny czolowej z obszarem
pokrytym piaskami wodnolodowcowymi.

Wzgbrza morenowe maja r6zng wysokos¢, od kilku do kilkudziesigciu
metrow. Wyrdézniamy dwa gtowne typy moren czotowych. Moreny
czolowe spietrzone to wzniesienia zbudowane z osadow lodowcowych,
ktore powstaly w wyniku wypietrzania osadow sitg nacisku ogromne;j
lodowej czaszy. Morena czolowa akumulacyjna to z kolei wzniesienie
powstale w wyniku nagromadzenia osadu wytapiajacego si¢ z czota
ladolodu.

Piaski wodnolodowcowe powstaty okoto 20-18 tysigcy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach mi¢dzy wysoczyznami morenowymi.

884

We are standing at the edge of a moraine plateau and a deposit of
glaciofluvial sands.

Moraine plateaus are extensive areas composed of glacial deposits,
often featuring gentle hills and depressions. The depressions can
contain small water bodies or peat bogs, and the surface may be dotted
with kames and moraines. These plateaus sometimes border terminal
moraines.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Glaciofluvial sands cover small patches and strips between moraine
uplands, consisting mainly of sand with some gravel.

Znajdujemy si¢ na granicy mi¢dzy wysoczyzng morenow3g i obszarem
pokrytym piaskami wodnolodowcowymi.

Wysoczyzna morenowa jest zbudowana z glin, piaskow i zwir6w
pozostawionych przez ladolod zajmujacy okoto 20 tysiecy lat temu
tereny powiatu.

Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe ladolodu. Powstaty one okoto 20-18 tysiecy lat temu,
podczas wycofywania si¢ czaszy lodowej ku poinocy.




890

We are standing at the edge of a moraine plateau and a deposit of
glaciofluvial sands.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

Glaciofluvial sands cover small patches and strips between moraine
uplands, consisting mainly of sand with some gravel.

The glaciofluvial deposits were laid down by meltwater flowing from
the retreating ice sheet around 20,000-18,000 years ago, resulting in a
mix of sands, gravels, and occasional peat deposits.

Znajdujemy si¢ na granicy mi¢dzy wysoczyzng morenowg 1 obszarem
pokrytym piaskami wodnolodowcowymi.

Wysoczyzny morenowe zbudowane z glin oraz zwirdw pozostawionych
przez ladolod skandynawski zajmuja okoto 40% terytorium Polski.

Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe lagdolodu. Powstaty one okoto 20-18 tysigcy lat temu,
podczas wycofywania si¢ czaszy lodowej ku potnocy.

In this area, glacial sands neighbour the valley bottom.

Glacial sands are a key feature left behind by Scandinavian ice sheets

Znajdujemy si¢ na dnie doliny sgsiadujacej z obszarem, na ktorego
powierzchni znajduja sie piaski lodowcowe.

Piaski lodowcowe sag waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaty one w czasach, gdy
ladoldd zajmowat teren powiatu. Piaski te znajduja si¢ na wysoczyZnie

903 |during the Pleistocene era. polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
A valley is a landform shaped by glacial erosion, formed when melting niewielkimi pagérkami i obnizeniami.
ice sheet waters drained into a basin or flowed towards a larger river. . .
Doliny na obszarze morenowym zostaly uksztaltowane w wyniku
dziatalnosci ladolodu. Tworzyty si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;.
In this area, glacial sands border the valley bottom. Znajdujemy si¢ na dnie doliny sgsiadujacej z obszarem, na ktorego
powierzchni znajduja si¢ piaski lodowcowe.
908 |Glacial sands are a key feature left behind by Scandinavian ice sheets

during the Pleistocene era.

Piaski lodowcowe sg waznym osadem na terenach objetych
zlodowaceniami skandynawskimi. Powstaly one w czasach, gdy




The valleys in Poznan County were created by the movement of
glaciers, with streams flowing through them and eventually emptying
into the Warta River.

ladoldod zajmowat teren powiatu. Piaski te znajdujg si¢ na wysoczyznie
polodowcowej, ktora jest obszarem ptaskim lub nieco pofalowanym z
niewielkimi pagorkami 1 obnizeniami.

Powstanie dolin zawdzigczamy nie tylko erozyjnej dziatalnosci
strumieni, ale takze zlodowacen 1 odprowadzaniu wod ze znajdujacego
si¢ dalej czota Iadolodu.

910

We are standing at the edge of a moraine plateau and a valley bottom.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Post-glacial plateaus are formed from ground moraine deposits, which
consist of a mix of clay, gravel, and sand laid down by an ice sheet
under its base. This material is moved with the ice, scouring the
substrate as it goes. The resulting landscape can feature ridges parallel
to the direction of movement.

In Poznan County, valley bottoms were formed when glacial meltwater
flowed into depressions or towards the Warta River, with many valleys
running from northwest to southeast or northeast to southwest.

Znajdujemy si¢ na granicy miedzy wysoczyzng morenowg a dnem
rozcinajacej ja doliny.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow 1 zwirow odtozonych pod czasza ladolodu
skandynawskiego.

Doliny na terenie powiatu zaczety si¢ ksztaltowac jeszcze w czasach
zlodowacen. Wody, ktore tworzyty doliny, sptywaty na potudnie, w
kierunku pradoliny lub ku zaglebieniom bezodptywowym.

917

The moraine plateau gives way to the valley bottom at this location.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Poland's landscape is characterized by extensive areas of ground
moraine deposits, which cover around 40% of the country. These areas
are composed of a mix of clay, gravel, and sand laid down by the
Scandinavian ice sheet. The resulting landscape features gently
undulating hills and depressions.

Znajdujemy si¢ na granicy migdzy wysoczyzng morenowg a dnem
rozcinajacej ja doliny.

Wysoczyzna morenowa jest zbudowana z glin, piaskow 1 zwiro6w
pozostawionych przez ladoldd zajmujacy okoto 20 tysiecy lat temu
tereny powiatu.

Doliny na obszarze morenowym zostaty uksztattowane w wyniku
dziatalnosci ladolodu. Tworzyly si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;.




A valley is a landform shaped by glacial erosion, formed when melting
ice sheet waters drained into a basin or flowed towards a larger river.

918

We are situated where the moraine plateau margin meets a valley
bottom.

We're looking at the edge of a post-glacial upland, with its distinct
features shaped by the Scandinavian ice sheet's advance during the
Pleistocene epoch. The upland is composed of glacial clay deposits,
with gravel and sand washing out from its slopes. The edge of a
moraine plateau can be dissected by erosional valleys, shaping the
landscape over time.

The valleys in question are not just the result of stream erosion, but
were shaped by the movement of glaciers and the subsequent drainage
of melting ice sheet waters.

Znajdujemy si¢ na granicy miedzy wysoczyzng morenowg a dnem
rozcinajacej ja doliny.

Na krawedzi wysoczyzny morenowej zazwyczaj obserwujemy stromy
stok zbudowany z gliny morenowej, pozostawionej przez ladoldd. Skraj
wysoczyzny jest czesto ksztattowany przez procesy erozyjne
(niszczace), prowadzace do powstania dolin i jarow, nazywanych
dolinkami denudacyjnymi.

Doliny na obszarze powiatu poznanskiego sg albo obszarami
bezodplywowymi, albo prowadza wody strumieni kierujacych si¢ ku
Warcie.

921

The edge of a moraine plateau is adjacent to the valley bottom here.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Poland is home to extensive areas of moraine plateaus, covering about
40% of the country. These areas were formed by the Scandinavian ice
sheet and feature a unique landscape characterized by glacial deposits
and depressions.

In Poznan County, valley bottoms were formed when glacial meltwater
flowed into depressions or towards the Warta River, with many valleys
running from northwest to southeast or northeast to southwest.

Znajdujemy si¢ na granicy migdzy wysoczyzng morenowg a dnem
rozcinajacej ja doliny.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow i zwiré6w odlozonych pod czasza ladolodu
skandynawskiego.

Doliny na terenie powiatu zaczety si¢ ksztaltowac jeszcze w czasach
zlodowacen. Wody, ktore tworzyty doliny, sptywaty na potudnie, w
kierunku pradoliny lub ku zaglebieniom bezodptywowym.

945

At this place, an esker neighbours the valley bottom.

Eskers formed during the Pleistocene era, when the Scandinavian ice
sheet covered Poland, and remained after the ice retreated.

W tym miejscu oz sgsiaduje z dnem doliny.

Ozy moga osigga¢ dtugos¢ ponad stu kilometréw przy wysokosciach
kilkudziesigciu metrow. Ich zbocza sg strome, ze spadkami do




The formation of eskers involves the transportation and deposition of
sandy and gravelly material by glacial streams under pressure. This
process resulted in the creation of long, narrow ridges with steep sides
and a wavy crest line, which can be hundreds of kilometers long.

A valley is a landform shaped by glacial erosion, formed when melting
ice sheet waters drained into a basin or flowed towards a larger river.

kilkudziesigciu stopni, a roznice wysokosci wzglednej sa duze. Ozy
tworzyty si¢ w tunelach znajdujacych si¢ na powierzchni, we wnetrzu,
lub pod czaszg ladolodu skandynawskiego.

Doliny na obszarze morenowym zostaly uksztaltowane w wyniku
dziatalnosci ladolodu. Tworzyty si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;j.

948

We are situated at the border of a moraine plateau and a valley bottom.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

The valleys in question are not just the result of stream erosion, but
were shaped by the movement of glaciers and the subsequent drainage
of melting ice sheet waters.

Znajdujemy si¢ na granicy mi¢dzy wysoczyzng morenowa a dnem
rozcinajacej ja doliny.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.

Doliny na obszarze powiatu poznanskiego sg albo obszarami
bezodptywowymi, albo prowadza wody strumieni kierujacych si¢ ku
Warcie.

950

The edge of a moraine plateau is adjacent to the valley bottom here.

Moraine plateaus are characterized by extensive areas of glaciofluvial
and till deposits, often with closed depressions that may contain small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

The landscape of a moraine plateau is marked by ground moraine
deposits, which are made up of clay, gravel, and sand. These deposits
were formed when the ice sheet's base scraped the substrate as it
moved.

In Poznan County, valley bottoms were formed when glacial meltwater
flowed into depressions or towards the Warta River, with many valleys

Znajdujemy si¢ na granicy migdzy wysoczyzng morenowg a dnem
rozcinajacej ja doliny.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladolod. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryly
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodptywowymi oraz pagorkami kemow.

Doliny na terenie powiatu zaczety si¢ ksztaltowac jeszcze w czasach
zlodowacen. Wody, ktore tworzyty doliny, sptywaty na potudnie, w
kierunku pradoliny lub ku zaglebieniom bezodptywowym.




running from northwest to southeast or northeast to southwest.

957

In this area, the bottom of a valley borders the glaciofluvial sands.

The area features glaciofluvial sands, formed by meltwater from an
ancient ice sheet about 20,000-18,000 years ago. Sands and gravels
dominate the surface, with peat found in depressions.

The valleys in question are not just the result of stream erosion, but
were shaped by the movement of glaciers and the subsequent drainage
of melting ice sheet waters.

Znajdujemy si¢ obok doliny, na obszarze pokrytym piaskami
wodnolodowcowymi.

Piaski wodnolodowcowe powstaty okoto 20-18 tysigcy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach miedzy wysoczyznami morenowymi.

Doliny na obszarze powiatu poznanskiego sg albo obszarami
bezodplywowymi, albo prowadza wody strumieni kierujacych sie ku
Warcie.

958

This is the spot where an alluvial fan meets a valley bottom.

An alluvial fan is a cone-shaped deposit of sediment formed at the
mouth of a valley or ravine, created by erosion processes that carried
material from the plateau above.

A valley is a landform shaped by glacial erosion, formed when melting
ice sheet waters drained into a basin or flowed towards a larger river.

Znajdujemy si¢ na stozka naptywowym, tuz obok dna doliny.

Znajdujemy si¢ na niewielkiej formie terenowej potozonej u wylotu
dolinki lub wawozu schodzacego z krawedzi wysoczyzny. Wody
spltywajace dnem doliny rzezbily jej dno (procesy erozji), znoszac
material (gléwnie piaski, rzadziej zwiry) i odktadajac go na
wachlarzowatym stozku u wylotu wawozu.

Doliny na obszarze morenowym zostaty uksztattowane w wyniku
dziatalnosci ladolodu. Tworzyly si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;.

960

We are standing at the edge of a terminal moraine and a valley bottom.

Terminal moraines can reach heights of several tens of meters and
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. Two main types of terminal
moraines form: push moraines, formed through glaciotectonics, and
depositional moraines, formed through melting and sedimentation.

A valley is formed when a stream flows through the Poznan County,
heading towards the Warta River. These valleys can be found in both
closed basin and moraine areas shaped by the ice sheet.

Znajdujemy si¢ pomi¢dzy wzgdrzami morenowy czotowej i dnem
doliny.

Wzgorze moreny czotowej to wzniesienie powstate podczas postoju
ladolodu, w wyniku osadzania materialu sptywajacego z jego czota lub
wyciskanego na przedpole pod cigzarem ogromnej lodowej czaszy.

Doliny na obszarze morenowym zostaly uksztaltowane w wyniku
dziatalno$ci ladolodu. Tworzyty si¢ one w czasie zlodowacen,
odprowadzajac wody ze znajdujacego si¢ dalej czota pokrywy lodowe;j.




The formation of valleys is not solely due to erosion from streams. In
this region, many valleys began forming during glaciations when water
flowed southwards from the ice sheet front towards proglacial valleys
or closed basin depressions.

962

In this area, the bottom of a valley is underlain by peat deposits.

Peat is a type of caustobiolith, a solid fossil fuel that's still an energy
resource today. It's formed from incomplete decomposition of plant
remains in wet environments.

The valleys in Poznan County were created by the movement of
glaciers, with streams flowing through them and eventually emptying
into the Warta River.

Znajdujemy si¢ na dnie doliny, obok zaglebienia wypetionego torfem.

Torf powstaje w wyniku niecatkowitego rozktadu szczatkdéw roslinnych
w wilgotnym, bagnistym podtozu. Jest to jeden z pierwszych etapow
prowadzacych do powstania wegla.

Powstanie dolin zawdzigczamy nie tylko erozyjnej dziatalno$ci
strumieni, ale takze zlodowacen i odprowadzaniu wod ze znajdujacego
si¢ dalej czota Iadolodu.

965

At this place, a former lake borders the valley bottom.

We're standing on the remains of an ancient lake that once covered a
larger area than today's lakes. The lake level was higher, and some
depressions held water until vegetation overgrew them.

The valley is a result of the interaction between water flow and
glaciation. During glaciations, water flowed southwards from the ice
sheet front, carving out valleys that would eventually drain towards the
Warta River.

Znajdujemy si¢ na dnie dawnego jeziora znajdujacego si¢ dawniej na
dnie tej doliny.

Kilka tysigcy lat temu zbiorniki wodne zajmowaty wiele wigksze
powierzchnie niz obecnie. Z czasem ulegaty one zarastaniu, a poziom
ich wod sie obnizat. To dlatego na terenie powiatu mozemy napotkaé
wiele miejsc po dawnych jeziorach.

Powstanie dolin zawdzigczamy nie tylko erozyjnej dziatalnos$ci
strumieni, ale takze zlodowacen i odprowadzaniu wod ze znajdujacego
si¢ dalej czota ladolodu.

968

We are situated at the edge of glaciofluvial sands and a kame or kame
terrace.

The area features glaciofluvial sands, formed by meltwater from an
ancient ice sheet about 20,000-18,000 years ago. Sands and gravels
dominate the surface, with peat found in depressions.

Kames: Mounds or hills that formed in areas where ice sheets retreated,
leaving behind sediment-filled depressions. Kames are primarily
composed of sands and silts, with less common gravels.

Znajdujemy si¢ na granicy mi¢dzy obszarem pokrytym piaskami
wodnolodowcowymi i kemem lub terasa kemowa.

Piaski wodnolodowcowe powstaty okoto 20-18 tysigcy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach mi¢dzy wysoczyznami morenowymi.

Kemy powstawaly podczas zlodowacen, w sgsiedztwie wielkich bryt
lodu pozostawionych przez wycofujacy si¢ ladolod. Kemy stanowia
wyznacznik deglacjacji arealnej, ktora polega na rozpadzie czota




ladolodu podczas jego odwrotu.

969

At this place, peat deposits neighbour a kame or kame terrace.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

Kames are hills with flat summits, formed from sediment deposited in
depressions on a retreating glacier or ice sheet. These mounds can range
from a few to several meters tall and hundreds of meters wide, and are
often found in clusters or fields.

Kames are indicators of "areal deglaciation", where the ice sheet front
disintegrates as it retreats, leaving blocks of dead ice behind. The
sediment that forms kames is primarily composed of sands and silts,
deposited by flowing meltwater or standing water.

Znajdujemy si¢ na granicy miedzy zaglebieniem wypelionym torfem i
kemem lub terasg kemowa.

Torf to skata osadowa, ktéra powstaje w wyniku rozktadu szczatkow
roslinnych w wilgotnym podtozu. Jest to jeden z pierwszych etapow
powstania wegla.

Kemy to wzniesienia, ktore tworzyty si¢ w szczelinach migdzy powoli
topniejacymi platami lodu. Wody roztopowe osadzaty materiat, ktory
po zaniku otaczajacych bryt lodowych utworzyl wzniesienia &ndash;
dzisiejsze kemy.

970

The moraine plateau margin gives way to a kame or kame terrace here.

The varied landscape we see was created by the Scandinavian ice sheet
during the Pleistocene epoch. Thick layers of glacial clay were
deposited beneath its hundreds of meters thick ice cap, forming post-
glacial uplands like this one.

Kames: Mounds or hills that formed in areas where ice sheets retreated,
leaving behind sediment-filled depressions. Kames are primarily
composed of sands and silts, with less common gravels.

Kame terraces are narrow formations that resemble steps or terraces on
glacial uplands. They form slightly later than kames, when larger areas
are already ice-free. Kame terraces typically have a slight incline
towards the adjacent depression and are composed of stratified sandy-
gravelly deposits.

Znajdujemy si¢ na granicy mi¢dzy wysoczyzng morenowg i kemem lub
terasa kemowa.

Teren otaczajacy nas zostat uformowany przez ladolod skandynawski,
ktory kilkukrotnie wkroczyt na tereny Polski w epoce plejstocenskie;.

Kemy powstawaty podczas zlodowacen, w sasiedztwie wielkich bryt
lodu pozostawionych przez wycofujacy si¢ ladolod. Kemy stanowig
wyznacznik deglacjacji arealnej, ktora polega na rozpadzie czota
ladolodu podczas jego odwrotu.

972

We are situated at the border of a moraine plateau and a kame or kame
terrace.

Znajdujemy si¢ na granicy miedzy wysoczyzng morenowg i kemem lub
terasg kemowa.




Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Kames are hills that formed from material deposited in depressions or
crevices left by retreating ice sheets. They can be fluvio-glacial (formed
by flowing meltwater) or limno-glacial (formed by standing water).
Kames tend to be smaller than eskers and are primarily composed of
finer sediments like sands and silts.

Kames are evidence of the disintegration of ice sheets as they retreat,
leaving behind blocks of "dead" ice and depressions. Kames form when
streams flowing through melting ice deposit sediments into depressions,
creating mounds or hills.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto Iadolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.

Kemy to wzniesienia, ktore tworzyty si¢ w szczelinach migdzy powoli
topniejagcymi ptatami lodu. Wody roztopowe osadzaly materiat, ktory
po zaniku otaczajacych bryl lodowych utworzyt wzniesienia &ndash;
dzisiejsze kemy.

974

In this area, a kame or kame terrace borders the glaciofluvial sands.

Glaciofluvial sands were deposited by melting ice about 20,000-18,000
years ago. The area's surface is mostly composed of fine-grained
sediment, with some larger rock fragments present.

Kames: Mounds or hills that formed in areas where ice sheets retreated,
leaving behind sediment-filled depressions. Kames are primarily
composed of sands and silts, with less common gravels.

Kame terraces are narrow formations resembling steps or terraces on
the slopes of older landforms, typically glacial uplands or end moraines.
The edges of kame terraces are clearly marked in the terrain, sometimes
with multiple levels visible along the slope.

Znajdujemy si¢ na granicy mig¢dzy obszarem pokrytym piaskami
wodnolodowcowymi 1 kemem lub terasg kemowa.

Piaski wodnolodowcowe powstaly okoto 20-18 tysiecy lat temu, w
czasie ostatniego zlodowacenia. Wody roztopowe ladolodu osadzaty je
w obnizeniach miedzy wysoczyznami morenowymi.

Kemy powstawaty podczas zlodowacen, w sasiedztwie wielkich bryt
lodu pozostawionych przez wycofujacy si¢ ladolod. Kemy stanowig
wyznacznik deglacjacji arealnej, ktora polega na rozpadzie czota
ladolodu podczas jego odwrotu.

981

At this place, peat deposits neighbour a kame or kame terrace.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

Znajdujemy si¢ na granicy miedzy zaglgbieniem wypetionym torfem i
kemem lub terasg kemowa.

Torf to skata osadowa, ktéra powstaje w wyniku rozktadu szczatkow
ro$linnych w wilgotnym podtozu. Jest to jeden z pierwszych etapow
powstania wegla.




Kames are hills that formed in depressions or hollows left by retreating
ice sheets. They can occur in clusters, known as kame fields, and are
indicators of areal deglaciation, where the ice sheet front disintegrates
during retreat. Kames are typically composed of finer sediments like
sands and silts, with sizes ranging from a few to several meters.

Kame terraces are relatively narrow formations that form at the contact
between dead ice blocks and the slopes of glacial troughs. They
typically have a slightly inclined surface towards the adjacent
depression and are composed of stratified sandy-gravelly deposits.
Kame terraces can be found in multiple levels along the slope, with the
interior primarily composed of these deposits.

Kemy powstawaly podczas zlodowacen, w sgsiedztwie wielkich bryt
lodu pozostawionych przez wycofujacy si¢ ladolod. Kemy stanowia
wyznacznik deglacjacji arealnej, ktora polega na rozpadzie czota
ladolodu podczas jego odwrotu.

990

The bottom of a valley borders a kame or kame terrace here.

In Poznan County, valley bottoms were formed when glacial meltwater
flowed into depressions or towards the Warta River, with many valleys
running from northwest to southeast or northeast to southwest.

Kames are hills that formed from material deposited in depressions or
crevices left by retreating ice sheets. They can be fluvio-glacial (formed
by flowing meltwater) or limno-glacial (formed by standing water).
Kames tend to be smaller than eskers and are primarily composed of
finer sediments like sands and silts.

Kames are evidence of the disintegration of ice sheets as they retreat,
leaving behind blocks of "dead" ice and depressions. Kames form when
streams flowing through melting ice deposit sediments into depressions,
creating mounds or hills.

Znajdujemy si¢ na kemie lub terasie kemowej, obok dna doliny.

Doliny na terenie powiatu zaczely si¢ ksztaltowac jeszcze w czasach
zlodowacen. Wody, ktore tworzyty doliny, sptywaty na potudnie, w
kierunku pradoliny lub ku zaglgbieniom bezodptywowym.

Kemy to wzniesienia, ktore tworzyty si¢ w szczelinach migedzy powoli
topniejacymi ptatami lodu. Wody roztopowe osadzaty material, ktory
po zaniku otaczajacych bryl lodowych utworzyt wzniesienia &ndash;
dzisiejsze kemy.

993

At this place, peat deposits neighbour a kame or kame terrace.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

Znajdujemy si¢ na kemie lub terasie kemowej, obok zaglebienia
wypetnionego torfem.

Torf to skata osadowa, ktéra powstaje w wyniku rozktadu szczatkow
ro$linnych w wilgotnym podtozu. Jest to jeden z pierwszych etapow
powstania wegla.




Kames are hills that formed in depressions or hollows left by retreating
ice sheets. They can occur in clusters, known as kame fields, and are
indicators of areal deglaciation, where the ice sheet front disintegrates
during retreat. Kames are typically composed of finer sediments like
sands and silts, with sizes ranging from a few to several meters.

Kemy to wzniesienia, ktore tworzyty si¢ w szczelinach migdzy powoli
topniejagcymi ptatami lodu. Wody roztopowe osadzaly materiat, ktéry
po zaniku otaczajacych bryt lodowych utworzyl wzniesienia &ndash;
dzisiejsze kemy.

997

The edge of a moraine plateau is adjacent to a kame or kame terrace
here.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Kames are hills with flat summits, formed from sediment deposited in
depressions on a retreating glacier or ice sheet. These mounds can range
from a few to several meters tall and hundreds of meters wide, and are
often found in clusters or fields.

Kame terraces are relatively narrow formations that form at the contact
between dead ice blocks and the slopes of glacial troughs. They
typically have a slightly inclined surface towards the adjacent
depression and are composed of stratified sandy-gravelly deposits.
Kame terraces can be found in multiple levels along the slope, with the
interior primarily composed of these deposits.

Znajdujemy si¢ pomigdzy wzgorzami moreny czolowej i kemem.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto Iadolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.

Kemy to wzniesienia, ktore tworzyty si¢ w szczelinach migdzy powoli
topniejgcymi ptatami lodu. Wody roztopowe osadzaly materiat, ktory
po zaniku otaczajacych bryl lodowych utworzyt wzniesienia &ndash;
dzisiejsze kemy.

1004

At this place, peat deposits neighbour a kame or kame terrace.

Peat deposits are found beneath our feet, representing one stage leading
to the formation of coal. They're solid fossil fuels and were used as fuel
in the past.

Kames: Hills with flat tops, formed from sediments deposited in
depressions left by retreating glaciers. Kames can range from a few to
30 meters in height and several hundred meters in diameter, with some
being smaller than others.

Kame terraces are narrow formations resembling steps or terraces on

Znajdujemy si¢ na kemie lub terasie kemowej, obok zaglebienia
wypetnionego torfem.

Torf jest jednym ze statych paliw kopalnych, czyli kaustobiolitow. Ma
status surowca energetycznego i byt wydobywany, suszony i
wykorzystywany na opat.

Kemy to pagorki ktére powstawaty w zaglebieniach pomigdzy brytami
martwego lodu, pozostawionymi na swoim przedpolu przez wycofujacy
si¢ ladolod. Kemy czesto wystepuja w skupieniach, tworzac cate pola
kemowe.




the slopes of older landforms, typically glacial uplands or end moraines.
The edges of kame terraces are clearly marked in the terrain, sometimes
with multiple levels visible along the slope.

1005

The bottom of a valley is flanked by a kame or kame terrace here.

In Poznan County, valley bottoms were formed when glacial meltwater
flowed into depressions or towards the Warta River, with many valleys
running from northwest to southeast or northeast to southwest.

Kames are hills that formed in depressions or hollows left by retreating
ice sheets. They can occur in clusters, known as kame fields, and are
indicators of areal deglaciation, where the ice sheet front disintegrates
during retreat. Kames are typically composed of finer sediments like
sands and silts, with sizes ranging from a few to several meters.

Znajdujemy si¢ na kemie lub terasie kemowej, obok dna doliny.

Doliny na terenie powiatu zaczgety si¢ ksztattowac jeszcze w czasach
zlodowacen. Wody, ktore tworzyty doliny, sptywaly na potudnie, w
kierunku pradoliny lub ku zaglebieniom bezodptywowym.

Kemy powstawaly podczas zlodowacen, w sgsiedztwie wielkich bryt
lodu pozostawionych przez wycofujacy si¢ ladolod. Kemy stanowia
wyznacznik deglacjacji arealnej, ktora polega na rozpadzie czota
ladolodu podczas jego odwrotu.

1006

We are standing at the edge of a moraine plateau and a kame or kame
terrace.

A moraine plateau features a mix of gentle hills and closed depressions.
This elevated area is composed of glacial (till) and glaciofluvial
deposits, shaped by the movement of ice sheets.

Kames are hills that formed from material deposited in depressions or
crevices left by retreating ice sheets. They can be fluvio-glacial (formed
by flowing meltwater) or limno-glacial (formed by standing water).
Kames tend to be smaller than eskers and are primarily composed of
finer sediments like sands and silts.

Kames and kame terraces are smaller than eskers and composed of finer
sediments, with grain sizes smaller than gravels. These landforms
provide important information about the history and retreat pattern of
glaciers or ice sheets during a glaciation.

Znajdujemy si¢ na granicy mi¢dzy wysoczyzng morenowg i kemem lub
terasa kemowa.

Wysoczyzna morenowa to wyniesiony, ptaski lub lekko falisty obszar
zbudowany z glin, piaskow i zwiréw odlozonych pod czaszg ladolodu
skandynawskiego.

Kemy powstawaly podczas zlodowacen, w sgsiedztwie wielkich bryt
lodu pozostawionych przez wycofujacy si¢ ladolod. Kemy stanowia
wyznacznik deglacjacji arealnej, ktora polega na rozpadzie czota
ladolodu podczas jego odwrotu.

1009

We are standing at the boundary where a layer of Pliocene clays,
formed millions of years ago, meets the rugged terrain of a terminal
moraine, the final deposit left behind by retreating ice sheets.

Znajdujemy si¢ pomie¢dzy wychodnig 110w poznanskich 1 wzgorzami
moreny czolowe;.




The Poznan clays are a type of clay sediment that formed in large lakes
and has a distinctive color. They can be found on the surface in certain
areas where erosion or glaciotectonic disturbances have exposed them.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, often creating elevations parallel to the glacier's edge. Terminal
moraines are composed of diverse materials, including very fine, water-
saturated material and coarse-grained material like gravel and boulders.

There are two main types of terminal moraines: push moraines formed
through glaciotectonics and folding, or depositional moraines resulting
from melting ice and flowing water.

Ity poznanskie powstaly kilka miliondéw lat temu, w pliocenie, w
wielkich jeziorzyskach znajdujacych si¢ wtedy na terenie srodkowe;j
Polski. Osady te maja barwg szarozielona, lekko niebieskawa, z
czerwonymi oraz zottymi plamami.

Wzgdbrza morenowe maja rozng wysokosc¢, od kilku do kilkudziesigeciu
metrow. Wyrdézniamy dwa gtéwne typy moren czotowych. Moreny
czotowe spigtrzone to wzniesienia zbudowane z osadéw lodowcowych,
ktore powstaty w wyniku wypigtrzania osadow sita nacisku ogromne;j
lodowej czaszy. Morena czotowa akumulacyjna to z kolei wzniesienie
powstate w wyniku nagromadzenia osadu wytapiajacego si¢ z czola
ladolodu.

1012

In this area, the base of a terminal moraine borders the glacial sands.

Glacial sands are an important geological feature that marks the end of
the last ice age.

Terminal moraines are formed when a glacier or ice sheet remains
stationary for a period, neither advancing nor retreating. They can be
composed of diverse materials with varied topography.

There are two main types of terminal moraines: push moraines, which
form through glaciotectonics and are characterized by thrust sheets and
layers; and depositional moraines, which form through the melting of
ice and the sorting of sediment. Push moraines are typically wide and
high elevations with a gentle slope on one side and a steep slope on the
other. Depositional moraines are generally smaller hills or chains of
hills formed from boulders, gravel, sand, and till.

Znajdujemy si¢ pomigdzy obszarem pokrytym piaskami lodowcowymi
1 wzgbrzami moreny czotowe;j.

Piaski lodowcowe powstaty w czasach, gdy ladoléd zajmowat teren
powiatu. Znajduja si¢ one na wysoczyznie polodowcowej, ktora jest
obszarem ptaskim lub nieco pofalowanym z niewielkimi pagérkami i
obnizeniami.

Wzgdbrze moreny czolowej to wzniesienie powstale z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadaja sie przy czole ladolodu.

1014

We are standing at the edge of glaciofluvial sands and a terminal
moraine.

This region comprises glaciofluvial sands, a type of deposit formed
when meltwater from an ancient ice sheet flowed through the area about

Znajdujemy si¢ pomiedzy obszarem pokrytym piaskami
wodnolodowcowymi i wzgorzami moreny czotowe;.

Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe ladolodu. Powstaty one okoto 20-18 tysiecy lat temu,




20,000-18,000 years ago, leaving behind sandy and gravelly deposits.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, resulting in hills parallel to the glacier's edge.

Terminal moraines can reach heights of several tens of meters and
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. The topography of terminal
moraines can be varied, especially if they're built on buried blocks of
ice.

podczas wycofywania si¢ czaszy lodowej ku poinocy.

Wzgbrze moreny czolowej to wzniesienie powstale z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadaja si¢ przy czole ladolodu.

1034

We are standing at the edge of an outwash plain, where the gentle
slopes of a once-thriving river channel meet the rugged terrain of a
terminal moraine, marking the final stand of ancient ice sheets.

Outwash plains are fan-shaped deposits formed at the edges of glaciers
or ice sheets, created by braided rivers depositing gravel and sand.

Outwash plains are distinctive landforms that form in front of glaciers
or ice sheets. They are characterized by their flat topography, shallow
braided rivers, and gentle slopes to the south. These plains can be found
in northern and central Poland, where they were formed during the last
glaciation.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, often creating elevations parallel to the glacier's edge. Terminal
moraines are composed of diverse materials, including very fine, water-
saturated material and coarse-grained material like gravel and boulders.

Znajdujemy si¢ pomi¢dzy réwning sandrowq i wzgorzami moreny
czolowe;j.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu lagdolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

Wzgorza morenowe maja r6zng wysokosé, od kilku do kilkudziesigciu
metrow. Wyrdézniamy dwa gtowne typy moren czotowych. Moreny
czotowe spigtrzone to wzniesienia zbudowane z osadéw lodowcowych,
ktére powstaty w wyniku wypietrzania osadow sitg nacisku ogromne;j
lodowej czaszy. Morena czolowa akumulacyjna to z kolei wzniesienie
powstate w wyniku nagromadzenia osadu wytapiajacego si¢ z czola
ladolodu.

1039

This is the spot where an outwash plain meets a terminal moraine.

Outwash plains are unique landforms that form when water flows from
beneath an ice sheet or glacier, creating a wide, shallow river system.
This leads to the deposition of sediment, which builds up into a fan-
shaped plain. The sediment grain size decreases as you move further
away from the glacier.

Znajdujemy si¢ na granicy mi¢dzy rowning sandrowa 1 wzgorzami
moreny czolowe;.

Sandry sg szerokimi stozkami powstatymi na przedpolu ladolodu
skandynawskiego. Rzeki roztokowe prowadzity po nich wody pod
ci$nieniem hydrostatystycznym, tworzac rowniny obserwowane przez
nas obecnie.




Outwash plains are located in the forefield of terminal moraines and can
be covered by forests, such as in Puszcza Drawska and Bory
Tucholskie. The topography of outwash plains can vary if rivers
deposited sandy sediments on slowly melting dead ice patches lying on
the ice sheet's forefield.

Terminal moraines can reach heights of several tens of meters and
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. The topography of terminal
moraines can be varied, especially if they're built on buried blocks of
ice.

Wzgdbrze moreny czolowej to wzniesienie powstale z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadaja sie przy czole ladolodu.

1040

We are situated at the border of a moraine plateau and a terminal
moraine.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

Moraine plateaus are characterized by extensive areas of glaciofluvial
and till deposits, often with closed depressions that may contain small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, often creating elevations parallel to the glacier's edge. Terminal
moraines can reach heights of several tens of meters and widths of
several hundred meters in mountain glaciers, while those in front of ice
sheets can be even larger.

Znajdujemy si¢ na granicy mi¢dzy wysoczyzng morenowa 1 wzgorzami
moreny czolowe;.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladoléd. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryty
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodplywowymi oraz pagorkami kemow.

Wzgbrze moreny czolowej to wzniesienie powstale z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadajg si¢ przy czole ladolodu.

1058

This is the spot where an outwash plain meets a terminal moraine.

Outwash plains are fan-shaped deposits formed at the edges of glaciers
or ice sheets, created by braided rivers depositing gravel and sand.

A terminal moraine is a deposit formed at the front of a glacier or ice

Znajdujemy si¢ na granicy mi¢dzy rowning sandrowa i wzgorzami
moreny czotowe;j.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.




sheet, often creating elevations parallel to the glacier's edge. Terminal
moraines are composed of diverse materials, including very fine, water-
saturated material and coarse-grained material like gravel and boulders.

Terminal moraines form when the glacier or ice sheet front remains
stationary for longer periods, neither advancing nor retreating. Ablation
waters flowing from the melting ice sheet front sort sediment, resulting
in coarse-grained material at the forefront of depositional terminal
moraines.

Wzgdrza morenowe maja r6zng wysokos¢, od kilku do kilkudziesigciu
metrow. Wyrdézniamy dwa gtowne typy moren czotowych. Moreny
czolowe spietrzone to wzniesienia zbudowane z osadow lodowcowych,
ktore powstaly w wyniku wypietrzania osadéw sitg nacisku ogromne;j
lodowej czaszy. Morena czolowa akumulacyjna to z kolei wzniesienie
powstale w wyniku nagromadzenia osadu wytapiajacego si¢ z czola
ladolodu.

1063

At this place, the base of a terminal moraine borders ancient peat
deposits.

Peat is a sedimentary rock formed from plant remains in wet
environments. It's an energy resource that can be up to 10 meters thick
in some areas.

Terminal moraines are formed when a glacier or ice sheet remains
stationary for a period, neither advancing nor retreating. They can be
composed of diverse materials with varied topography.

Terminal moraines are composed of diverse material, including
boulders, gravel, sand, and till, reflecting the varied topography of the
deposit.

Znajdujemy si¢ obok zaglebienia wypetnionego torfem i wzgorzami
moreny czotowe;j.

Torf to skata osadowa, ktéra powstaje w wyniku rozkladu szczatkow
roslinnych w wilgotnym podtozu. Jest to jeden z pierwszych etapow
powstania wegla.

Wzgorze moreny czotowej to wzniesienie powstate z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadajg si¢ przy czole ladolodu.

1066

In this area, the shore of a former lake borders the glaciofluvial sands.

This region comprises glaciofluvial sands, a type of deposit formed
when meltwater from an ancient ice sheet flowed through the area about
20,000-18,000 years ago, leaving behind sandy and gravelly deposits.

Ancient lakes disappeared as vegetation overgrew them. Similarly,
today's lakes will also eventually disappear. Sediments left behind tell
us where these ancient water bodies once existed.

Znajdujemy si¢ w miejscu, gdzie piaski wodnolodowcowe sasiaduja z
dawnym jeziorem.

Piaski wodnolodowcowe zostaty tu zdeponowane przez wody
roztopowe lagdolodu. Powstaty one okoto 20-18 tysiecy lat temu,
podczas wycofywania si¢ czaszy lodowej ku poinocy.

Na terenach nieistniejacych juz jezior czgsto mozemy napotkac torfy
&ndash; osady powstale w ostatnich fazach zarastania dawnego jeziora.

1067

We are situated at the border of a terminal moraine and a former lake.

Znajdujemy si¢ na wzgdrzach moreny czotowej, w miejscu dawnego

jeziora.




Terminal moraines are formed when a glacier or ice sheet remains
stationary for a period, neither advancing nor retreating. They can be
composed of diverse materials with varied topography.

Terminal moraines can reach heights of several tens of meters and
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. The topography of terminal
moraines can be varied, especially if they're built on buried blocks of
ice.

Sediments left behind by former lakes reveal their existence. Lake marl
and gyttja indicate the presence of ancient water bodies, which were
eventually overgrown by vegetation.

Wzgdbrze moreny czolowej to wzniesienie powstale z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadaja si¢ przy czole ladolodu.

Rozwoj szaty roslinnej prowadzi do stopniowego zarastania jezior
znajdujacych si¢ na terenie powiatu. Niestety, dziatalno$¢ cztowieka
moze jeszcze przyspieszy¢ ten proces. W ciggu kolejnych kilku-
kilkunastu tysiecy lat zaniknie wickszo$¢ jezior, ktore zawdzigczamy
dziatalnosci ladolodu skandynawskiego.

1071

We are standing on an outwash plain that gradually gives way to the
remnants of a former lake.

Outwash plains are created when water flows from beneath an ice sheet
or glacier, depositing sediment and building a fan-shaped plain. The
resulting landscape can be quite varied, depending on whether the rivers
deposited gravel, sand, or fine sediments.

Outwash plains are characterized by their fan-shaped deposits and can
be situated south of terminal moraine hills or enclosed between uplands.

Ancient lakes disappeared as vegetation overgrew them. Similarly,
today's lakes will also eventually disappear. Sediments left behind tell
us where these ancient water bodies once existed.

Znajdujemy si¢ w miejscu, gdzie na roOwninie sandrowej znajdowato si¢
niegdys jezioro.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu lagdolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

Na terenach nieistniejacych juz jezior czgsto mozemy napotkac torfy
&ndash; osady powstate w ostatnich fazach zarastania dawnego jeziora.

1073

This is the spot where an outwash plain meets a former lake.

In northern and central Poland, outwash plains were formed during the
Pleistocene glaciations when ice sheets melted. These plains are
characterized by their flat topography, with gentle slopes to the south.
They are often covered in forests, such as pine trees.

Znajdujemy si¢ na granicy mi¢dzy rowning sandrowg a dawnym
jeziorem.

Roéwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.

O obecnosci dawnych jezior moOwig nam osady takie jak kreda jeziorna




Outwash plains are characterized by their fan-shaped deposits and can
be situated south of terminal moraine hills or enclosed between uplands.

The sediments at our feet, such as lake marl and gyttja, provide clues
about ancient lakes' presence. These deposits may be covered by peat
formed during the final stages of overgrowth.

oraz gytie. Ich obecnos$¢ pod naszymi stopami wskazuje nam na
istnienie w przesztosci zbiornika wodnego.

1074

We are standing at the edge of a moraine plateau and a former lake.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Sediments left behind by former lakes reveal their existence. Lake marl
and gyttja indicate the presence of ancient water bodies, which were
eventually overgrown by vegetation.

Znajdujemy si¢ w miejscu, gdzie na wysoczyznie morenowe;j
znajdowato si¢ kiedys jezioro.

Wysoczyzny morenowe zbudowane z glin oraz zwirdw pozostawionych
przez ladolod skandynawski zajmujg okoto 40% terytorium Polski.

Rozwoj szaty roslinnej prowadzi do stopniowego zarastania jezior
znajdujacych si¢ na terenie powiatu. Niestety, dzialalno$¢ cztowieka
moze jeszcze przyspieszy¢ ten proces. W ciggu kolejnych kilku-
kilkunastu tysiecy lat zaniknie wigkszo$¢ jezior, ktore zawdzigczamy
dziatalnosci ladolodu skandynawskiego.

1077

This is the spot where an outwash plain meets a former lake.

Outwash plains form through sediment deposition in front of glaciers or
ice sheets. Waters flow through multiple channels, frequently changing
course, leading to a roughly even spread of sediment across the
forefield.

Outwash plains are located in the forefield of terminal moraines and can
be covered by forests, such as in Puszcza Drawska and Bory
Tucholskie. The topography of outwash plains can vary if rivers
deposited sandy sediments on slowly melting dead ice patches lying on
the ice sheet's forefield.

We're standing on the remains of an ancient lake that once covered a
larger area than today's lakes. The lake level was higher, and some

Znajdujemy si¢ w miejscu, gdzie na rOwninie sandrowej znajdowato si¢
kiedys jezioro.

Sandry sg szerokimi stozkami powstatymi na przedpolu ladolodu
skandynawskiego. Rzeki roztokowe prowadzity po nich wody pod
ci$nieniem hydrostatystycznym, tworzac rowniny obserwowane przez
nas obecnie.

Kilka tysiecy lat temu zbiorniki wodne zajmowaty wiele wigksze
powierzchnie niz obecnie. Z czasem ulegaty one zarastaniu, a poziom
ich wod sie obnizat. To dlatego na terenie powiatu mozemy napotkac
wiele miejsc po dawnych jeziorach.




\depressions held water until vegetation overgrew them.

Potential viewpoint sites

The elevation we are standing on belongs to a terminal moraine and is
approximately 100 metres above sea level.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, often creating elevations parallel to the glacier's edge. Terminal
moraines can reach heights of several tens of meters and widths of
several hundred meters in mountain glaciers, while those in front of ice
sheets can be even larger.

Terminal moraines form when the glacier or ice sheet front remains
stationary for longer periods, neither advancing nor retreating. Ablation
waters flowing from the melting ice sheet front sort sediment, resulting
in coarse-grained material at the forefront of depositional terminal
moraines.

Jestesmy na szczycie wzgorza moreny czotowej. Wznosi si¢ ono okoto
100 metrow nad poziomem morza.

Wzgorze moreny czotowej to wzniesienie powstale z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody
roztopowe), ktore odktadaja si¢ przy czole ladolodu.

We are standing at an elevation of around 71 metres, situated on a
moraine plateau.

A moraine plateau is a type of landform characterized by gently
undulating hills and closed depressions. These depressions formed
where blocks of dead ice melted slowly, sometimes containing small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

Moraine plateau is composed of glacial deposits (tills, sands, gravels),
shaped by the movement of ice sheets.

JesteSmy na wysoczyznie morenowej, ktora si¢ga tutaj ponad 70
metrow ponad poziomem morza.

Wysoczyzna morenowa powstaje na skutek odktadania osadow przez
ladolod. Czoto ladolodu cofajace si¢ bez rozpadu na oddzielne bryly
lodu powoduje, ze powierzchnia wysoczyzny jest w miar¢ plaska. W
przeciwnym wypadku wysoczyzna moze by¢ urozmaicona licznymi
zaglebieniami bezodptywowymi oraz pagorkami kemow.

We find ourselves on a terminal moraine that is about 111 metres above
sea level.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, often creating elevations parallel to the glacier's edge. Terminal
moraines are composed of diverse materials, including very fine, water-
saturated material and coarse-grained material like gravel and boulders.

JesteSmy na szczycie wzgorz moreny czotowej, ktore wznoszg si¢ na
wysoko$¢ okoto 110 metrow n.p.m.

Wzgbrza morenowe maja r6zng wysokos¢, od kilku do kilkudziesigciu
metrow. Wyrdézniamy dwa gtowne typy moren czotowych. Moreny
czolowe spietrzone to wzniesienia zbudowane z osadow lodowcowych,
ktore powstaly w wyniku wypietrzania osadéw sitg nacisku ogromne;j




Terminal moraine hills can have varied topography if deposited on
buried blocks of ice, leading to depressions and decreased heights after
the ice melts. Terminal moraines have been identified in Poland,
including the Trzebnica region, Zielona Gora, and other locations where
the ice sheet halted during the Pleistocene glaciations.

lodowej czaszy. Morena czotowa akumulacyjna to z kolei wzniesienie
powstate w wyniku nagromadzenia osadu wytapiajacego si¢ z czola
ladolodu.

We are standing at an elevation of around 112 metres, situated at the
terminus of an ice sheet's path.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, resulting in hills parallel to the glacier's edge. Terminal moraines
can reach heights of several tens of meters and widths of several
hundred meters in mountain glaciers, while those in front of ice sheets
can be even larger.

Two main types of terminal moraines form: push moraines, formed
through glaciotectonics, and depositional moraines, formed through
melting and sedimentation.

JesteSmy na szczycie wzgorz moreny czotowej, ktore wznosza si¢ na
wysoko$¢ okoto 110 metrow n.p.m.

Wzgorze moreny czotowej to wzniesienie powstate podczas postoju
ladolodu, w wyniku osadzania materiatu sptywajacego z jego czota lub
wyciskanego na przedpole pod cigzarem ogromnej lodowej czaszy.

15

The elevation we are standing on belongs to a moraine plateau and is
approximately 88 meters above sea level.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are composed of ground moraine deposits, a mixture
of clay, gravel, and sand laid down by glaciers under their base.
Depending on the retreat pattern of the ice sheet, the surface of a
moraine plateau may be relatively flat or feature gentle hills.

Jestesmy na wysoczyznie morenowej, ktora sigga okoto 88 metrow
n.p.m.

Wysoczyzna morenowa jest zbudowana z glin, piaskéw 1 zwirow
pozostawionych przez ladolod zajmujacy okoto 20 tysigcy lat temu
tereny powiatu.

20

We are standing on a terminal moraine that is about 95 metres above
sea level.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet, often creating elevations parallel to the glacier's edge. Terminal

Jeste$my na szczycie wzgorz moreny czotowej, ktore wznosza si¢ na
wysoko$¢ okoto 95 metrow n.p.m.

Wzgdbrze moreny czotowej to wzniesienie powstate z osadow
lodowcowych oraz wodnolodowcowych (czyli niesionych przez wody




moraines can reach heights of several tens of meters and widths of
several hundred meters in mountain glaciers, while those in front of ice
sheets can be even larger.

Terminal moraines form when the glacier or ice sheet front remains
stationary for longer periods, neither advancing nor retreating. Ablation
waters flowing from the melting ice sheet front sort sediment, resulting
in coarse-grained material at the forefront of depositional terminal
moraines.

roztopowe), ktore odktadajg si¢ przy czole ladolodu.

We find ourselves on a terminal moraine that is approximately 135
meters above sea level.

A terminal moraine is a deposit formed at the front of a glacier or ice
sheet. Terminal moraines can reach heights of several tens of meters

Jestesmy na szczycie wzgorz moreny czolowej, ktore wznoszg sie¢ na
wysoko$¢ okoto 135 metréw n.p.m.

21 |and widths of several hundred meters in mountain glaciers, while those , . D .
. . Wzgdbrze moreny czotowej to wzniesienie powstate podczas postoju
in front of ice sheets can be even larger. : ) } . .
ladolodu, w wyniku osadzania materiatu spltywajacego z jego czota lub
Two main types of terminal moraines form: push moraines, formed wyciskanego na przedpole pod cigzarem ogromnej lodowej czaszy.
through glaciotectonics, and depositional moraines, formed through
melting and sedimentation.
This elevated point (about 96 metres a.s.l.) is located on a kame or a
kame terrace.
Kames are hills with flat summits, formed from sediment deposited in Jeste$my na kemie lub terasic kemowej, ktéra sigga na wysokoS¢ okoto
. : . ) 95 m n.p.m.
depressions on a retreating glacier or ice sheet. These mounds can range
from a few to several meters tall and hundreds of meters wide, and are . , . . . .
22 . Kemy to wzniesienia, ktore tworzyty si¢ w szczelinach migdzy powoli
often found in clusters or fields. 7. . ) . ,
topniejacymi ptatami lodu. Wody roztopowe osadzaty material, ktory
Kames are a type of glacial landform that remains after the ice has ggi:{?;l;g Ezlizaj acych bryt lodowych utworzyl wzniesienia &ndash;
retreated, often forming clusters or fields. There are two main types of ! Y
kames: fluvio-glacial (formed by flowing meltwater) and limno-glacial
(formed by standing water).
27 This elevated point (about 97 metres a.s.l.) is located on a kame or a Jestesmy na kemie lub terasie kemowej, ktora sigga na wysoko$¢ okoto

kame terrace.

95 m n.p.m.




Kames: Mounds or hills that formed in areas where ice sheets retreated,
leaving behind sediment-filled depressions. Kames are primarily
composed of sands and silts, with less common gravels.

Kame terraces are relatively narrow formations that form at the contact
between dead ice blocks and the slopes of glacial troughs. They
typically have a slightly inclined surface towards the adjacent
depression and are composed of stratified sandy-gravelly deposits.
Kame terraces can be found in multiple levels along the slope, with the
interior primarily composed of these deposits.

Kemy powstawaty podczas zlodowacen, w sasiedztwie wielkich bryt
lodu pozostawionych przez wycofujacy sie ladolod. Kemy stanowia
wyznacznik deglacjacji arealnej, ktora polega na rozpadzie czota
ladolodu podczas jego odwrotu.

35

The elevation we are standing on belongs to a moraine plateau and is
approximately 104 meters above sea level.

A moraine plateau is a flat to gently undulating area formed from
glacial deposits, featuring hills, depressions, and isolated kames. It can
border terminal moraines and be dissected by erosional valleys.

Moraine plateaus are characterized by extensive areas of glaciofluvial
and till deposits, often with closed depressions that may contain small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

JesteSmy na wysoczyznie morenowej, ktora sigga na wysokos¢ ponad
104 m n.p.m.

Wysoczyzny morenowe zbudowane z glin oraz zwir6w pozostawionych
przez ladolod skandynawski zajmuja okoto 40% terytorium Polski.

36

We are standing in an area characterized by peat deposits, at an
elevation of around 104 meters above sea level.

Peat is a sedimentary rock formed from plant remains in wet
environments. The Poznan region is home to significant peat deposits,
which have been used as energy sources for over a century. These
deposits can reach thicknesses of up to 10 meters.

JesteSmy na wysoczyznie morenowej, na wysokosci ponad 100 m
n.p.m.

Torf to skata osadowa, ktora powstaje w wyniku rozktadu szczatkéw
ro$linnych w wilgotnym podtozu. Jest to jeden z pierwszych etapoéw
powstania wegla.
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The elevation we are standing on belongs to a moraine plateau and is

JesteSmy na wysoczyznie morenowej, ktora sigga na wysokos¢ ponad




approximately 115 metres above sea level.

Moraine plateaus are a defining feature of Poland's landscape, covering
around 40% of the country with deposits left by the Scandinavian ice
sheet.

Moraine plateaus are characterized by extensive areas of glaciofluvial
and till deposits, often with closed depressions that may contain small
ponds or peat bogs. The surface may feature isolated kames and dead-
ice moraines.

115 metréw ponad poziomem morza.

Wysoczyzny morenowe zbudowane z glin oraz zwirdw pozostawionych
przez ladolod skandynawski zajmuja okoto 40% terytorium Polski.

This elevated point is approximately 113 metres above sea level and is
located on a terminal moraine.

Terminal moraines form when the glacier or ice sheet front remains
stationary for longer periods, neither advancing nor retreating. Ablation
waters flowing from the melting ice sheet front sort sediment, resulting
in coarse-grained material at the forefront of depositional terminal

JesteSmy na szczycie wzgorz moreny czotowych, ktére wznosza si¢ na
wysokos$¢ ponad 113 metrow nad poziom morza.
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moraines. Wzgbrze moreny czolowej to wzniesienie powstale podczas postoju
ladolodu, w wyniku osadzania materiatu spltywajacego z jego czota lub
Terminal moraines can reach heights of several tens of meters and wyciskanego na przedpole pod cigzarem ogromnej lodowej czaszy.
widths of several hundred meters in mountain glaciers, while those in
front of ice sheets can be even larger. Two main types of terminal
moraines form: push moraines, formed through glaciotectonics, and
depositional moraines, formed through melting and sedimentation.
We are standing at an elevation of around 78 metres, situated on a kame |JesteSmy na kemie lub terasie kemowej, ktora sigga na wysokos¢ ponad
or a kame terrace. 75 m n.p.m.
Kames are hills that formed in depressions or hollows left by retreating [ Kemy to wzniesienia, ktore tworzyty si¢ w szczelinach migdzy powoli
45 ice sheets. They can occur in clusters, known as kame fields, and are  |topniejacymi ptatami lodu. Wody roztopowe osadzaty material, ktory

indicators of areal deglaciation, where the ice sheet front disintegrates
during retreat. Kames are typically composed of finer sediments like
sands and silts, with sizes ranging from a few to several meters.

Kame terraces are narrow formations that resemble steps or terraces on

po zaniku otaczajacych bryl lodowych utworzyt wzniesienia &ndash;
dzisiejsze kemy.




glacial uplands. They form slightly later than kames, when larger areas
are already ice-free. Kame terraces typically have a slight incline
towards the adjacent depression and are composed of stratified sandy-
gravelly deposits.
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This elevated point (about 92 metres a. s. 1.) is located on a kame or a
kame terrace.

Kames are evidence of the disintegration of ice sheets as they retreat,
leaving behind blocks of "dead" ice and depressions. Kames form when
streams flowing through melting ice deposit sediments into depressions,
creating mounds or hills.

Kames can range from a few to several meters in height and are an
important indicator of glacial history. The sediment that forms kames is
primarily composed of sands and silts, deposited by flowing meltwater
or standing water.

To wzniesienie (majace okoto 92 m n.p.m.) znajduje si¢ na kemie lub
terasie kemowe;.

Kemy to wzniesienia, ktore tworzyty si¢ w szczelinach migdzy powoli
topniejgcymi ptatami lodu. Wody roztopowe osadzaty materiat, ktory
po zaniku otaczajacych bryl lodowych utworzyt wzniesienia &ndash;
dzisiejsze kemy.
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We are standing at an elevation of around 97 metres, situated on an
outwash plain.

Outwash plains are fan-shaped deposits formed at the edges of glaciers
or ice sheets, created by braided rivers depositing gravel and sand.

Outwash plains are typically flat, gently sloped, and cover large areas.
The grain size of sediments decreases from gravel to fine sand in the
direction of slope (south). In northern and central Poland, outwash
plains occupy large areas formed by sediment deposition during the
Pleistocene glaciations.

Jestesmy na rowninie sandrowej. Ta forma terenu sigga tu na wysokos¢
okoto 97 m n.p.m.

Réwniny sandrowe to szerokie stozki powstate na przedpolu ladolodu
w wyniku osadzania materiatu przez rzeki wod roztopowych.
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We find ourselves at the site of a former subglacial tunnel that is about
121 metres above sea level.

The hills in this region are actually former tunnel floors that were filled
with gravels and sands deposited by meltwater rivers flowing through
the ice channels.

Jestesmy na wzniesieniu budowanym przez osady dawnego tunelu
podlodowcowego. Ta forma terenu powstata wskutek dziatalnosci
ladolodu i sigga tu na wysoko$¢ okoto 121 m n.p.m.

Znajdujace si¢ tutaj pagorki, nierzadko strome i/lub uktadajace si¢ w
wyrazny tancuch wzniesien, sg pozostatoscig po dawnych tunelach
znajdujacych si¢ wewnatrz lub pod ladolodem skandynawskim, ktory




Remnants of ancient tunnels beneath the Scandinavian ice sheet have
been preserved as distinct elevations on the landscape in northern and
central Greater Poland.

okoto 20 tysigcy lat temu zajmowat catg pdinocng i srodkowa
Wielkopolske.




