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How the mountains were formed and where the coal in
Poland comes from?

Source: licencja: CC 0, [online], dostepny w internecie: pixabay.com.

Link to the lesson
Before you start you should know

o what forms of relief are found in Poland;

» when and what major geological events took place in Poland.
You will learn

discuss the processes conducive to the formation of mountains;

explain how the mountains in Poland were formed,;

give information about the location of different types of mountains found in Poland;
name the formation stages of hard coal;

discuss the processes conducive to the formation of coal;

show brown and hard coal deposits in Poland.

Nagranie dostepne na portalu epodreczniki.pl

nagranie abstraktu

Before starting the class, arrange the puzzle and think about what mountains have been
shown in the picture.


http://www.epodreczniki.pl/reader/c/140282/v/latest/t/student-canon/m/iLBcNmJQsC#iLBcNmJQsC_d5e157
https://zpe.gov.pl/a/DJ83xp9Zp

Exercise 1

Put together the puzzle.

Source: licencja: CC 0.

Over millions of years, the landscapes on our planet have changed many times. In the area of
today's Poland there were different natural conditions as well. Some of the lands was
flooded with sea water, other times mountains uplifted as a result of the movements of the
Earth's crust. There were also periods when the area of our country was overgrown with
lush tropical forests, from which coal was formed later on. The geological history of the
Earth is fascinating, and it is worth learning a little more about it.

Using the knowledge gained so far, solve the following task.



Exercise 2

Complete the text.

______________

‘ Eurasian ’ ‘ orogenesis ’ ‘ continents ’ ‘ earthquakes ’ ‘ african ’ ‘ folding ’

How the mountains were formed

Internal processes (endogenous) - mountain-, land-, and ocean-forming movements, as
well as earthquakes and volcanic phenomena - contribute to changes in the appearance of
lands and oceans. They determine the formation of mountains and lead to changes both in
the vertical (relief) and the horizontal (coastline) shape of the land. They are the result of
forces having their source in the depths of the Earth. Internal factors have remained
basically the same from the beginning of the formation of our planet. They include:
enormous pressure, very high temperatures, as well as pressure differences (effects of the
activity of energy inside the Earth).

Mountains are formed mainly as a result of the uplift which is the result of continental
movement. This is the lithospheric plate theory. Where the lithospheric plates press
against each other with enormous force, the terrain is folded and uplifted - fold mountains
are formed. The Carpathians were formed as a result of the movement of the African plate
northwards and its collision with the Eurasian plate. It is worth remembering that this slow
process is still continued. Earthquakes that occur in the south of Europe from time to time
are the best proof.

At the beginning of the Cenozoic era, during the most intense folding of the Carpathians,
there was a rejuvenation of the relief in the Sudetes. There were significant shifts of rock
layers along faults and the so-called fault block mountains were formed.



framework tectonic ditch

setoffs

Construction diagram of the block mountains

Source: tylko do uzytku edukacyjnego na epodreczniki.pl.

1. The Sudetes were formed in the Paleozoic era. At first, in the place of today's Sudetes
there was a sea on the bottom of which sedimentary rocks were formed. During
Caledonian folding (the first part of the Paleozoic era), huge mountains were created in
this area.

2. Then, for many millions of years, the Caledonian massif was destroyed.

3. During the Hercynian-forming movements (the second part of the Paleozoic era), the
Caledonian massif was divided, and the Eastern Sudetes were uplifted and formed. At
that time, the main foundation of today's Sudetes was formed. The oldest range of the
Sudetes is the Sowie Mountains (part of the Central Sudetes), the younger is the
Eastern Sudetes, and the youngest is the Western Sudetes, and some individual ranges,
such as the Table Mountains. At the same time, there was also an intense volcanic
activity, the effects of which were intrusions of magma into the layers of older rocks.
This way, the ranges of the Karkonosze Mountains and the Jizera Mountains were
formed.

4. During the alpine tectonic movements (the beginning of the Cenozoic era), the old
massif of the Sudetes cracked and shaped the relief of today’s Sudetes. The fault block
mountains were formed.

5. Various external processes are still forming the Sudetes.

Another type of mountains is volcanic mountains. They were formed as a result of volcanic
activity, for example, in the Kaczawskie Foothills in the Sudetes or in the Silesian Upland.



Mount Saint Anna
Source: Thorton, licencja: CC BY-SA 3.0.

Mountains of volcanic origin
Source: SchiDD, licencja: CC BY-SA 3.0.

Exercise 3

Put in the correct order from the youngest orogenesis to the oldest one.

Hercynian (Variscan) orogenesis
Alpine orogenesis

Caledonian orogenesis

114

O

114



How coal was formed

Internal processes diversify the Earth's surface through uplifting and folding. However,
external processes (exogenous) - weathering, erosion, accumulation, mass movements -
contribute to levelling out the Earth's surface. One of these processes — accumulation -
significantly contributed to the formation of coal deposits in Poland.

In the Paleozoic era, in the Carboniferous period, black coal deposits were formed. At that
time, there was an equatorial-like climate in Poland. There was lush, ever-green vegetation
rich in various species, similar to modern equatorial forests. Plant remains were covered
with rock deposits brought by wind and water. Under anaerobic conditions and at high
pressure, these remains transformed into peat first, then into brown coal, and finally black
coal. It was the so-called coalification, i.e. increasing the content of element CC (coal) in
rocks.

After some time, plant remains accumulated on sediments again, and subsequent layers of
coal were formed. In some periods there were earthquakes, and rock layers, including those
with coal, were mixed along faults. That is why today, hard coal is found at very different
depths - from a few meters to several kilometres. In Poland, deposits of this energy material
are located in the Silesian Upland and the Lublin Upland, and are still being exploited.
Whereas in the Sudetes near Walbrzych, black coal mining was completed several years ago.

In the Cenozoic, a few dozen million years ago, there was a humid and hot climate, and coal
deposits could form again. However, until today they have managed to reach only the brown
coal stage. The deposits of this raw material lie shallow underground and are quite rich in
Poland. Currently, brown coal is mined in opencast mines near Betchatow, Konin and
Turoszow.



Exercise 4

The mountain Kilimanjaro visible in the photo is a:

() folded mountain

() block mountain

() volcanic mountain

Source: licencja: CCO.



Exercise 5

Select the items in the correct column.

Brown coal occurs in ... Brown coal occurs in ... Brown coal occurs in ...
Konin Konin Betchatow
Betchatow Betchatow Bogatynia
O O O
Bogatynia Bogatynia Jaworzno
Jaworzno Adaméw Watbrzych
Homework

1. For volunteers: using the Learning Apps app (learning game Millionaires), create
questions related to the issues learned in today's lesson.
2. Homework for all students from selected issues from the e-textbook.

Key words

orogenesis, coal, mountains

Glossary

Orogenesis
Nagranie dostepne na portalu epodreczniki.pl

nagranie stowa

orogeneza - okres intensywnych ruchéw gorotwoérczych
Caledonides

Nagranie dostepne na portalu epodreczniki.pl

nagranie stowa

Kaledonidy - gory powstate podczas orogenezy kaledonskiej


javascript:void(0);
https://zpe.gov.pl/a/DJ83xp9Zp
https://zpe.gov.pl/a/DJ83xp9Zp

Alpids

Nagranie dostepne na portalu epodreczniki.pl

nagranie stowa

Alpidy - gory powstate w orogenezie alpejskiej


https://zpe.gov.pl/a/DJ83xp9Zp

Lesson plan (Polish)

Temat: Jak powstaly gory i skad sie wzigl wegiel w Polsce?
Autor: Magdalena Jankun

Adresat

Uczen klasy VII oSmioletniej szkoty podstawowe;.

Podstawa programowa

IX. Srodowisko przyrodnicze Polski. Uczen:

5. przedstawia wpltyw ruchow gorotworczych i zlodowacen w Europie na uksztaltowanie
powierzchni Polski;

15. Wskazuje na mapie rozmieszczenie glownych surowcow mineralnych Polski oraz
omawia ich znaczenie gospodarcze.

Cel lekcji
Uczniowie dowiedza si¢, jak powstaty gory oraz skad si¢ wzigt wegiel w Polsce.
Kryteria sukcesu

e OmMOWISz procesy sprzyjajace powstawaniu gor;

e wyjasnisz, w jaki sposob powstawaty gory w Polsce;

» wskazesz na mapie Polski poszczegoélne typy gor;

» wyjasnisz etapy powstawania wegla kamiennego;

e OmMOWISz procesy sprzyjajace powstawaniu wegla;

» wskazesz na mapie Polski wystepowanie pokladow wegla kamiennego i wegla
brunatnego.

Kompetencje kluczowe

e porozumiewanie si¢ w jezyku ojczystym;
e porozumiewanie si¢ w jezyku obcym;

e umiejetnos¢ uczenia sie;

« kompetencje informatyczne.

Metody/formy pracy

o z wykorzystaniem narzedzi TIK;
e pracaz materialem edukacyjnym oraz multimediami na platformie epodreczniki.pl;



« metoda problemowa: burza mozgow;
» pracaindywidualna, w grupach i catego zespotu klasowego.

Srodki dydaktyczne

» e-podrecznik do nauczania geografii;
» tablica interaktywna;

» rzutnik multimedialny;
 tablety/komputery;

e mapa fizyczna Swiata;

e mapa $wiata Geologia-tektonika;

» mapa fizyczna Polski;

» atlasy geograficzne.

Przebieg zajeé
Faza wstepna

1. Nauczyciel rozpoczyna zajecia od ¢wiczenia interaktywnego dla uczniow: utdz obraz
z puzzli. Po kolei uczniowie podchodza do tablicy interaktywneji ukladajg jeden element
tak, by w calosci powstat obraz przedstawiajacy gory Tatry.

2. Nauczyciel podaje uczniom temat lekcji i cele sformutowane w jezyku ucznia.

3. Wprowadza ciekawostke: wedtug badan geologow szczytowe partie Mount Everestu sa
zbudowane ze skat osadowych, powstatych na dnie glebokiego oceanu. Nastepnie kieruje
pytanie do uczniow: Co przyczynito sie do wyniesienia skat na wysokos¢ wielu tysiecy
metrow? Praca metodg problemowgq burza mozgow.

Faza realizacyjna

1. Nauczyciel uzupetnia wypowiedzi uczniow, miedzy innymi wskazujac, ze zrodtem
procesow endogenicznych (wewnetrznych) jest energia cieplna wnetrza Ziemi, ktora
wywoluje ruch materii (prady konwekcyjne), a tym samym powoduje zmiany w litosferze.
Powstanie tancuchow gorskich jest rezultatem szeregu procesow tektonicznych
nazywanych ruchami gérotworczymi lub orogenezami.

2. Cwiczenie interaktywne wykonane przez wskazanych uczniéw na tablicy interaktywnej.
Uzupelnij tekst.

3. Na mapie Sciennej $wiata Geologia-tektonika uczniowie wskazuja ptyty tektoniczne,
ktore przyczynity sie do ruchéw gorotworczych na obszarze Europy, w tym Polski.
Uczniowie wyszukuja film ,Tak powstawaty Karpaty” w lekciji ,Jak powstawaly gory” na
stronie epodreczniki.pl.



4. Zadanie dla uczniow: wyjasnij proces powstania Karpat. Wskazanie jednego ucznia, by
sprobowat omoéwic to zagadnienie, majac na uwadze przedstawiong animacje.

5. Pytanie skierowane do uczniow: czy w Polsce wystepuja gory wulkaniczne? Krotka
dyskusja. Wizualizacja gor wulkanicznych na przykiadzie zdje¢ Pogorza Kaczawskiego
w Sudetach i Gory Sw. Anny na Wyzynie Slgskiej.

6. Uczniowie korzystajg z atlasow geograficznych i wyszukuja Pogorze Kaczawskie
w Sudetach i Gore Sw. Anny na Wyzynie Slaskiej, ktore sa dowodami na dziatalnos$é¢
wulkaniczng w Polsce.

7. Cwiczenie interaktywne. Porzadkowanie elementéw: ustaw w poprawnej kolejnoéci od
najstarszej orogenezy do najmtodszej. Do tablicy podchodzi wskazany uczen.

8. Praca w grupach. Na podstawie tekstu w e-podreczniku i innych Zrédet opracuj
informacje: co przyczynito si¢ do powstania poktadow wegla kamiennego i wegla
brunatnego?

o etapy powstawania wegla kamiennego

» kiedy mial miejsce proces tworzenia si¢ poktadow wegla kamiennego i wegla
brunatnego?

« zlokalizowanie na mapie Polski miejsc wystepowania tych surowcow. Omowienie pracy

grup.

9. Odwotanie uczniow do lekcji w e-podreczniku. Nauczyciel wySwietla film
z e-podrecznika ,Jak powstal wegiel” w lekcji ,Jak powstawaty gory i skad sie wziat wegiel
w Polsce”. Odtworzenie nagrania na ekranie gtbwnym tablicy interaktywne;.

10. Chetny uczen /uczennica wykonuje polecenie 2 z lekcji w e-podreczniku i wskazuje na
tablicy interaktywnej miejsca, w ktorych wystepuje wegiel brunatny i kamienny w Polsce.

11. Cwiczenie interaktywne. Zaznacz elementy w poprawnej kolumnie. Wegiel brunatny
wystepuje... Do tablicy interaktywnej podchodzi uczen, ktory wskazuje poprawng
odpowiedz, wczesniej wyszukujgc te miejsca na mapie surowcowej Polski.

Faza podsumowujaca

1. Jako podsumowanie uczniowie wykonuja ¢wiczenia interaktywne z ilustracjami, m.in.
majg rozpoznac typ gor.

2. Nauczyciel ocenia prace uczniéw na lekcji, doceniajgc ich wkiad i zaangazowanie.
3. Zadanie domowe dla chetnych uczniow i dla wszystkich ucznidéw (tres¢ ponize;j).

Praca domowa



1. Dla chetnych: korzystajgc z aplikacji Learning Apps (gra dydaktyczna Milionerzy) utworz
pytania odnoszace si¢ do poznanych zagadnien na dzisiejszej lekciji.

2. Praca domowa dla wszystkich uczniow z wybranych zagadnien z e-podrecznika.

W tej lekcji zostanag uzyte m.in. nastepujace pojecia oraz
nagrania

Pojecia
Orogenesis
Nagranie dostepne na portalu epodreczniki.pl

nagranie stowa

orogeneza - okres intensywnych ruchéw goérotworczych
Caledonides

Nagranie dostepne na portalu epodreczniki.pl

nagranie stowa

Kaledonidy - gory powstale podczas orogenezy kaledonskiej
Alpids

Nagranie dostepne na portalu epodreczniki.pl

nagranie stowa

Alpidy - gory powstate w orogenezie alpejskiej

Teksty i nagrania

Nagranie dostepne na portalu epodreczniki.pl

nagranie abstraktu

How the mountains were formed and where the coal in Poland comes from?

Before starting the class, arrange the puzzle and think about what mountains have been
shown in the picture.


https://zpe.gov.pl/a/Dzv4h8wvn
https://zpe.gov.pl/a/Dzv4h8wvn
https://zpe.gov.pl/a/Dzv4h8wvn
https://zpe.gov.pl/a/Dzv4h8wvn

Over millions of years, the landscapes on our planet have changed many times. In the area
of today's Poland there were different natural conditions as well. Some of the lands was
flooded with sea water, other times mountains uplifted as a result of the movements of the
Earth's crust. There were also periods when the area of our country was overgrown with
lush tropical forests, from which coal was formed later on. The geological history of the
Earth is fascinating, and it is worth learning a little more about it.

Using the knowledge gained so far, solve the following task.

Internal processes (endogenous) - mountain-, land-, and ocean-forming movements, as
well as earthquakes and volcanic phenomena - contribute to changes in the appearance of
lands and oceans. They determine the formation of mountains and lead to changes both in
the vertical (relief) and the horizontal (coastline) shape of the land. They are the result of
forces having their source in the depths of the Earth. Internal factors have remained
basically the same from the beginning of the formation of our planet. They include:
enormous pressure, very high temperatures, as well as pressure differences (effects of the
activity of energy inside the Earth).

Mountains are formed mainly as a result of the uplift which is the result of continental
movement. This is the lithospheric plate theory. Where the lithospheric plates press
against each other with enormous force, the terrain is folded and uplifted - fold
mountains are formed. The Carpathians were formed as a result of the movement of the
African plate northwards and its collision with the Eurasian plate. It is worth remembering
that this slow process is still continued. Earthquakes that occur in the south of Europe
from time to time are the best proof.

At the beginning of the Cenozoic era, during the most intense folding of the Carpathians,
there was a rejuvenation of the relief in the Sudetes. There were significant shifts of rock
layers along faults and the so-called fault block mountains were formed.

1. The Sudetes were formed in the Paleozoic era. At first, in the place of today's Sudetes
there was a sea on the bottom of which sedimentary rocks were formed. During
Caledonian folding (the first part of the Paleozoic era), huge mountains were created
in this area.

2. Then, for many millions of years, the Caledonian massif was destroyed.

3. During the Hercynian-forming movements (the second part of the Paleozoic era), the
Caledonian massif was divided, and the Eastern Sudetes were uplifted and formed. At
that time, the main foundation of today's Sudetes was formed. The oldest range of the
Sudetes is the Sowie Mountains (part of the Central Sudetes), the younger is the
Eastern Sudetes, and the youngest is the Western Sudetes, and some individual
ranges, such as the Table Mountains. At the same time, there was also an intense
volcanic activity, the effects of which were intrusions of magma into the layers of older



rocks. This way, the ranges of the Karkonosze Mountains and the Jizera Mountains
were formed.

4. During the alpine tectonic movements (the beginning of the Cenozoic era), the old
massif of the Sudetes cracked and shaped the relief of today’s Sudetes. The fault block
mountains were formed.

5. Various external processes are still forming the Sudetes.

Another type of mountains is volcanic mountains. They were formed as a result of volcanic
activity, for example, in the Kaczawskie Foothills in the Sudetes or in the Silesian Upland.

Internal processes diversify the Earth's surface through uplifting and folding. However,
external processes (exogenous) - weathering, erosion, accumulation, mass movements -
contribute to levelling out the Earth's surface. One of these processes - accumulation -
significantly contributed to the formation of coal deposits in Poland.

In the Paleozoic era, in the Carboniferous period, black coal deposits were formed. At that
time, there was an equatorial-like climate in Poland. There was lush, ever-green vegetation
rich in various species, similar to modern equatorial forests. Plant remains were covered
with rock deposits brought by wind and water. Under anaerobic conditions and at high
pressure, these remains transformed into peat first, then into brown coal, and finally black
coal. It was the so-called coalification, i.e. increasing the content of element CC (coal) in
rocks.

After some time, plant remains accumulated on sediments again, and subsequent layers of
coal were formed. In some periods there were earthquakes, and rock layers, including
those with coal, were mixed along faults. That is why today, hard coal is found at very
different depths - from a few meters to several kilometres. In Poland, deposits of this
energy material are located in the Silesian Upland and the Lublin Upland, and are still being
exploited. Whereas in the Sudetes near Walbrzych, black coal mining was completed
several years ago.

In the Cenozoic, a few dozen million years ago, there was a humid and hot climate, and coal
deposits could form again. However, until today they have managed to reach only the
brown coal stage. The deposits of this raw material lie shallow underground and are quite
rich in Poland. Currently, brown coal is mined in opencast mines near Belchatow, Konin
and Turoszow.

1. For volunteers: using the Learning Apps app (learning game Millionaires), create
questions related to the issues learned in today's lesson.
2. Homework for all students from selected issues from the e-textbook.

orogenesis, coal, mountains



Lesson plan (English)

Topic: How the mountains were formed and where the coal in Poland comes from
Author: Magdalena Jankun

Target group

7th-grade students of an eight-year elementary school.

Core curriculum

IX. The natural environment of Poland. The student:

5. Shows the influence of Poland's surface;

15. Shows the distribution of the main importance.

The general aim of education

Students will learn how the mountains were created and where did the coal come from in
Poland.

Criteria of success

» You will discuss the processes conducive to the formation of mountains;

» You will explain how the mountains in Poland were formed;

» You will show particular types of mountains on the map of Poland;

e You will name the formation stages of hard coal;

» You will discuss the processes conducive to the formation of mountains;

e You will show the occurrence of hard coal and brown coal on the map of Poland.

Key competences

e communication in the mother tongue;
e communication in a foreign language;
 learning to learn;

« digital competence.

Methods / forms of work

o using ICT tools;

e activity with educational material and multimedia on the epodreczniki.pl platform;
o problematic method: brainstorming;

« individual activity, activity in pairs, and collective activity.



Teaching aids

» e-textbook for teaching geography;
e interactive whiteboard;

» multimedia projector;
 tablets/computers;

e physical map of world;

» map of world, geology - tectonics;

» physical map of Poland;

» geographical atlases.

Lesson plan overview
Introduction

1. The teacher starts classes from an interactive exercise for students: place a picture of the
puzzle. In turn, the pupils approach the interactive whiteboard and arrange one element
so that the whole picture of the Tatra Mountains is created in its entirety.

2. The teacher gives students the topic of lessons and goals formulated in the student's
language.

3. Itintroduces a curiosity: according to surveys of geologists, the peak parts of Mount
Everest are built of sedimentary rocks formed at the bottom of the deep ocean. Then he
directs the question to the students: What contributed to the elevation of the rocks to the
height of many thousands of meters? Working on the brainstorming problem method.

Realization

1. The teacher completes the students' statements, among others, indicating that the
source of endogenous (internal) processes is the thermal energy of the Earth's interior,
which causes motion of matter (convection currents), and thus causes changes in the
lithosphere. The formation of mountain chains is the result of a series of tectonic processes
called tectonics or orogenesis.

2. Interactive exercise made by indicated students on the interactive whiteboard.
Complete the text.

3. On the wall map of the world, Geologia-tectonic students indicate tectonic plates that
contributed to tectonic movements in Europe, including Poland. The students search for
the film ,This is how Karpaty was created” in the lesson ,How the mountains were made”
on the epodreczniki.pl website.

4. Task for students: explain the process of the Carpathians. Indication of one student to try
to discuss this issue, bearing in mind the presented animation.



5. Question addressed to students: are there volcanic mountains in Poland? A short
discussion. Visualization of volcanic mountains on the example of photos of the Kaczawskie
Foothills in the Sudetes and the Holy Mountain Anna in the Silesian Upland.

6. Students use geographical atlases and look for the Kaczawskie Foothills in the Sudetes
and the Holy Mountain. Anna in the Silesian Upland, which is evidence of volcanic activity
in Poland.

7. Interactive exercise. Arrange elements: set in the correct order from the oldest
orogenesis to the youngest. An indicated student approaches the board.

8. Work in groups. On the basis of the text in the e-manual and other sources, develop
information: what contributed to the formation of coal seams and lignite?

 stages of hard coal formation

» when was the process of hard coal and brown coal formation taking place?

 locating the places of occurrence of these raw materials on the map of Poland.
Discussing the work of groups.

9. Appeal to students in the e-textbook. The teacher displays a video from the e-manual
,How coal was created” in the lesson ,How the mountains were made and where did the
coal come from in Poland”. Play the recording on the main screen of the interactive
whiteboard.

10. The willing pupil / student performs the instruction 2 of the lesson in the e-textbook
and indicates on the interactive whiteboard the places where lignite and brown coal occur
in Poland.

11. Interactive exercise. Select the elements in the correct column. Lignite occurs ... An
interactive student approaches an interactive whiteboard that indicates the correct
answer, first searching for these places on the raw material map of Poland.

Summary

1. As a summary, students perform interactive exercises with illustrations, including they
have to recognize the type of mountains.

2. The teacher assesses the students' work during the lesson, appreciating their
contribution and commitment.

3. Homework for eager students and for all students (content below).
Homework

1. For volunteers: using the Learning Apps app (learning game Millionaires), create
questions related to the issues learned in today's lesson.



2. Homework for all students from selected issues from the e-textbook.

The following terms and recordings will be used during this
lesson

Terms
Orogenesis
Nagranie dostepne na portalu epodreczniki.pl

nagranie stowa

orogeneza - okres intensywnych ruchéw goérotworczych
Caledonides

Nagranie dostepne na portalu epodreczniki.pl

nagranie stowa

Kaledonidy - gory powstale podczas orogenezy kaledonskiej
Alpids

Nagranie dostepne na portalu epodreczniki.pl

nagranie stowa

Alpidy - gory powstate w orogenezie alpejskiej

Texts and recordings

Nagranie dostepne na portalu epodreczniki.pl

nagranie abstraktu

How the mountains were formed and where the coal in Poland comes from?

Before starting the class, arrange the puzzle and think about what mountains have been
shown in the picture.

Over millions of years, the landscapes on our planet have changed many times. In the area
of today's Poland there were different natural conditions as well. Some of the lands was
flooded with sea water, other times mountains uplifted as a result of the movements of the


https://zpe.gov.pl/a/DljbwDSd
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Earth's crust. There were also periods when the area of our country was overgrown with
lush tropical forests, from which coal was formed later on. The geological history of the
Earth is fascinating, and it is worth learning a little more about it.

Using the knowledge gained so far, solve the following task.

Internal processes (endogenous) - mountain-, land-, and ocean-forming movements, as
well as earthquakes and volcanic phenomena - contribute to changes in the appearance of
lands and oceans. They determine the formation of mountains and lead to changes both in
the vertical (relief) and the horizontal (coastline) shape of the land. They are the result of
forces having their source in the depths of the Earth. Internal factors have remained
basically the same from the beginning of the formation of our planet. They include:
enormous pressure, very high temperatures, as well as pressure differences (effects of the
activity of energy inside the Earth).

Mountains are formed mainly as a result of the uplift which is the result of continental
movement. This is the lithospheric plate theory. Where the lithospheric plates press
against each other with enormous force, the terrain is folded and uplifted - fold
mountains are formed. The Carpathians were formed as a result of the movement of the
African plate northwards and its collision with the Eurasian plate. It is worth remembering
that this slow process is still continued. Earthquakes that occur in the south of Europe
from time to time are the best proof.

At the beginning of the Cenozoic era, during the most intense folding of the Carpathians,
there was a rejuvenation of the relief in the Sudetes. There were significant shifts of rock
layers along faults and the so-called fault block mountains were formed.

1. The Sudetes were formed in the Paleozoic era. At first, in the place of today's Sudetes
there was a sea on the bottom of which sedimentary rocks were formed. During
Caledonian folding (the first part of the Paleozoic era), huge mountains were created
in this area.

2. Then, for many millions of years, the Caledonian massif was destroyed.

3. During the Hercynian-forming movements (the second part of the Paleozoic era), the
Caledonian massif was divided, and the Eastern Sudetes were uplifted and formed. At
that time, the main foundation of today's Sudetes was formed. The oldest range of the
Sudetes is the Sowie Mountains (part of the Central Sudetes), the younger is the
Eastern Sudetes, and the youngest is the Western Sudetes, and some individual
ranges, such as the Table Mountains. At the same time, there was also an intense
volcanic activity, the effects of which were intrusions of magma into the layers of older
rocks. This way, the ranges of the Karkonosze Mountains and the Jizera Mountains
were formed.

4. During the alpine tectonic movements (the beginning of the Cenozoic era), the old
massif of the Sudetes cracked and shaped the relief of today’s Sudetes. The fault block



mountains were formed.
5. Various external processes are still forming the Sudetes.

Another type of mountains is volcanic mountains. They were formed as a result of volcanic
activity, for example, in the Kaczawskie Foothills in the Sudetes or in the Silesian Upland.

Internal processes diversify the Earth's surface through uplifting and folding. However,
external processes (exogenous) — weathering, erosion, accumulation, mass movements -
contribute to levelling out the Earth's surface. One of these processes — accumulation -
significantly contributed to the formation of coal deposits in Poland.

In the Paleozoic era, in the Carboniferous period, black coal deposits were formed. At that
time, there was an equatorial-like climate in Poland. There was lush, ever-green vegetation
rich in various species, similar to modern equatorial forests. Plant remains were covered
with rock deposits brought by wind and water. Under anaerobic conditions and at high
pressure, these remains transformed into peat first, then into brown coal, and finally black
coal. It was the so-called coalification, i.e. increasing the content of element CC (coal) in
rocks.

After some time, plant remains accumulated on sediments again, and subsequent layers of
coal were formed. In some periods there were earthquakes, and rock layers, including
those with coal, were mixed along faults. That is why today, hard coal is found at very
different depths - from a few meters to several kilometres. In Poland, deposits of this
energy material are located in the Silesian Upland and the Lublin Upland, and are still being
exploited. Whereas in the Sudetes near Walbrzych, black coal mining was completed
several years ago.

In the Cenozoic, a few dozen million years ago, there was a humid and hot climate, and coal
deposits could form again. However, until today they have managed to reach only the
brown coal stage. The deposits of this raw material lie shallow underground and are quite
rich in Poland. Currently, brown coal is mined in opencast mines near Betchatow, Konin
and Turoszow.

1. For volunteers: using the Learning Apps app (learning game Millionaires), create
questions related to the issues learned in today's lesson.
2. Homework for all students from selected issues from the e-textbook.

orogenesis, coal, mountains



