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Foreword

This handbook is one of the results of the work of the multinational team of teachers involved in the
Erasmus+ project “Social Values STEM from European Heritage" (no. 2019-1-RO01-KA229-063117).

This project is implemented in partnership by six schools from: Romania, Hungary, Italy, Poland, Portugal
and Turkey. The project partners are:

o Liceul Teoretic , Tudor Arghezi”, Craiova, Romania

o Budapesti Gépészeti Szakképzési Centrum Eétvés Lorand Szakgimndziuma és SzakkGzépiskoldja,
Budapest, Hungary

o [stituto d’ Istruzione Superiore “G.Boccardi”, Termoli, ltaly

o Colégio Casa Mae, Paredes, Portugal

o Zespot Szkdt Ogoinoksztatcacych 5 IV Liceum Ogélnoksztatcace z Oddziatami Mistrzostwa Sportowego
im. Marynarzy WOP, Gdansk, Poland

e Nezihe Derya Baltali Bilim ve Sanat Merkezi, Denizli, Turkey

Nowadays a decreasing number of young people decide to take up STEM-related (Science, Technology,
Engineering and Mathematics) studies and careers. The project target group, direct beneficiary of all activities, are
students of applied science subjects, aged between 15 and 18, with different levels of performance. The high school
students " opportunities are limited when it comes to applying the theoretical knowledge learned in the traditional
curriculum in more concrete contexts.

The main project objectives are:

- to promote and ensure the recognition of the social, economic and educational value of the EU cultural
heritage;

- to promote interdisciplinary co-operation in STEM to address the problem of lack of motivation for the
study of STEM;

- to develop basic STEM skills & knowledge through cross-curricular CLIL & ICT approaches;

- to support effective and innovative pedagogies and teaching in order to contribute to the teachers
professional development;

- to develop collaborative learning, using the expertise and knowledge of the others (peers, teachers and
professionals);

Mention must be made that, in what follows, we intended to illustrate possible cross-curricular approaches
by using a wide variety of resources, some of which we adapted to meet our objectives and tasks, while some
others are entirely original, being the result of personal work and creativity. Also, this handbook represents the third
volume out of a number of three volumes illustrating the materials conceived and used in the work of the students
and teachers involved in this demanding project. While this volume is focused on sciences, the other two illustrate
the other branches of the STEM, which are mathematics and technology and engineering.

The present handbook is meant to share our experience as an example of good practice.

I

The project coordinators
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Tangible Heritage. The Sciences behind it.
Social and Economic Impact

Topic 1: Pamukkale travertine terraces, Turkey

LINGUISTIC TRAINING 1

Pamukkale Travertine Terraces, Turkey
Aims:
- to help students develop their vocabulary on scientific issues;
- to improve the communicative skills of the students in scientific English;
- to help students develop their listening comprehension skills.
Stages:
Activity 1:
A. Watch the following video, spoken in English and with English subtitles, about the
geologic features of Pamukkale. Focus on the specific vocabulary used.
https://www.youtube.com/watch?v=BGywGrkdmeU
B. This is a competitive activity in rounds!
a) Form groups of 3 elements;
b) Look at the Periodic Table of Elements and their names in English for about 2 minutes;
c¢) Then, without looking at the table, see how many elements your group can say out loud in 2
minutes; the opponent groups will check your result. The different groups take turns.

PERIODIC TABLE OF ELEMENTS
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https://www.youtube.com/watch?v=BGywGrkdmeU

Activity 2:
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C. Learn basic vocabulary related to the topic by matching words / expressions to their

definitions.

thermal water

White or light-coloured calcareous rock deposited from mineral
springs, used in building

travertine

Rock that has formed through the deposition and solidification of
sediment, especially sediment transported by water (rivers, lakes,
and oceans), ice (glaciers), and wind. Sedimentary rocks are often
deposited in layers, and frequently contain fossils.

sedimentary rock

a spring of naturally hot water, typically heated by subterranean
volcanic activity

calcium

a white insoluble solid occurring naturally as chalk, limestone,
marble, and calcite, and forming mollusc shells and stony corals

hot spring

Water, generally of a spring or geyser, whose temperature is
appreciably above the local mean annual air temperature

calcium carbonate

a soft white element which is found in bones and teeth,
and also in limestone, chalk, and marble

D. Label the following pictures with expressions from the box:

calcium carbonate

soft jelly hot water springs travertine

2)
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https://www.dictionary.com/browse/glacier
https://www.dictionary.com/browse/fossil
https://www.collinsdictionary.com/dictionary/english/tooth
https://www.collinsdictionary.com/dictionary/english/also
https://www.collinsdictionary.com/dictionary/english/limestone
https://www.collinsdictionary.com/dictionary/english/chalk
https://www.collinsdictionary.com/dictionary/english/marble
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3) 4)

Activity 3:
E. Read the following text about Pamukkale’s terraces. Ten words have been removed

from the text. Fill in the blanks (1-10) with words from the box.

carbonate natural deposited springs flow

travertine density terraces dioxide rock
Pamukkale's terraces ! site in Denizli Province in southwestern Turkey are made
of 2 asedimentary 3 deposited by water fromthehot 4

In this area, there are 17 hot water springs in which the temperature ranges from 35 °C (95 °F)
to 100 °C (212 °F). The water that emerges from the spring is transported 320 metres (1,050 ft)
to the head of the travertine 5> and deposits calcium carbonate on a section 60 to 70
metres (200 to 230 ft) long covering an expanse of 24 metres (79 ft) to 30 metres (98 ft).

When the water, supersaturated with calcium 6, reaches the surface, carbon dioxide

de-gasses from it, and calcium carbonate is deposited. The depositing continues until the carbon
"in the water balances the carbon dioxide in the air. Calcium carbonate is
8 by the water as a soft jelly, but this eventually hardens into travertine.

This reaction is affected by the weather conditions, ambient temperature, and the 9
duration. Precipitation continues until the carbon dioxide in the thermal water reaches
equilibrium with the carbon dioxide in the atmosphere. Measurements made at the source of
the springs find atmospheric levels of 725 mg/l carbon dioxide, by the time this water flows
across the travertines, this figure falls to 145 mg/l. Likewise calcium carbonate falls from 1200
mg/I to 400 mg/l and calcium 576.8 mg/l to 376.6 mg/l. From these results it is calculated that
499.9 mg of CaCOa3 is deposited on the travertine for every liter of water.
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This means that for a flow rate of 1 1/s of water 43191 grams are deposited daily. The average
10 of a travertine is 1.48 g/cm3 implying a deposit of 29.2 dm3. Given that the
average flow of the water is 465.2 I/s this implies that it can whiten 13,584 square metres
(146,220 sq ft) a day, but in practice this area coverage is difficult to attain. These theoretical
calculations indicate that up to 4.9 square kilometres (1.9 sq mi) it can be covered with a white
deposit of 1 millimetre (0.039 in) thickness.
https://www.geologyin.com/2014/07/pamukkales-terraces.html

Activity 4:

F. Describe the following landscape, using the vocabulary learnt in the previous activities.
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LESSON PLAN 1

Lesson Plan: The Pamukkale Travertine Terraces, Turkey

https://wondersofturkey.wordpress.com/2015/02/26/pamukkale-travertines/

1. Argument:

The stunning white calcium pools, which cling to the side of a ridge, have long been one of the
most famous picture postcard views of Turkey. Pamukkale, literally meaning “cotton castle”,
is also the site of the ancient city of Hierapolis of which there are many interesting ruins, and
is a very popular destination for a short visit.

Pamukkale was formed when a spring with a high content of dissolved calcium bicarbonate
cascaded over the edge of the cliff, which cooled and hardened leaving calcium deposits. This
formed into natural pools, shelves and ridges, which tourists could plunge and splash in the
warm water.

2. Aims: To motivate students for learning sciences by recognizing and identifying theoretical
scientific concepts and knowledge in natural sites, eg. Pamukkale natural travertines

3.Topic: Pamukkale Travertine Terraces from Turkey
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4 . Objectives:
- To understand the relationship between the fomation of the travertine layers in Pamukkale ,
their physical and chemical properties and the geological structure;
- To recognise cause-effect relationships regarding natural processes;
- To understand the effects on the ecosystem by calculating the amount of heat released by the
evaporation of thermal water;
- To use scientific knowledge in hands-on activities and develop problem-solving skills;
- To make students realize how important natural sciences are for real life;
- To raise the students’ awareness of environmental issues and to promote environmental
awareness.
5. Time available: 4 hours
6. Students Grade: 9"/10™ grade (15-16 years old)
7. Organisation: Group work (groups of 3/4 students), using project-oriented methodologies
8. Assumptions:
- students are familiar with the temperature scale;
- students can make chemical connections between elements;
- students know about chemical precipitation;
- students know about Earth shapes and earthquake formation processes;
- students understand the general functions and structure of the human body;
- students are aware of environmental issues.
9. Methods and procedures: hands-on activities, study cases, research of information
10. Materials and equipment: computers with internet access, chemical equipment
(CaCO3...), chemistry laboratory, worksheets.
11. Strategy:
e Create mixed-ability groups of 3 or 4 students;
e Organize an initial class brainstorming activity;
e Hand the script with the tasks and develop autonomous work, involving IT skills,
laboratory experiments, modelling;
e Make sure students understand group/cooperative work rules.
12. Evaluation and feedback: the evaluation can be done orally and with questionnaires. Class
discussion of the work done and the products, also analysis of strong points and weaknesses
can be very useful tools. The feedback will be received and offered by peers and teachers,
through questionnaires & orally as well.
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Assignment 1

Students’ worksheet: The Pamukkale Travertine Terraces, Turkey

1. Necessary information:

Pamukkale, which in English translates to "Cotton Castle,” is located in the southwestern
province of Denizli, Turkey, standing over the ruins of the ancient and sacred city of Hierapolis.
This place is especially famous for its white limestone travertines shaped by calcium-rich hot
springs and has been used as a thermal treatment center for millennia. The spot's first spa dates
back to the founding of Hierapolis, established by Eumenes, king of Pergamum, in the second
century B.C.

m - -

https://images.app.qoo.ql/FSwp7rMZhg4fL6HHA

The travertines were formed a long time ago after a series of heavy earthquakes that occurred
in Europe and Asia. The after effect of these earthquakes is what led to the current formations.
The place is famous because of its carbonate mineral left by the flowing water and its dazing
beauty.

https://www.memphistours.com/Turkey
Somewhere deep in the earth beneath Pamukkale and the ancient Roman city of Hierapolis lies
a vast source of water heated by volcanic lava. The water dissolves pure white calcium, becomes

saturated with it, and carries it to the earth’s surface, where it bursts forth and runs down a steep
hillside.
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https://images.app.goo.gl/FSwp7rMZhq4fL6HHA
https://www.memphistours.com/Turkey
https://turkeytravelplanner.com/go/Aegean/Pamukkale/index.html
https://turkeytravelplanner.com/details/History/Romans.html
https://turkeytravelplanner.com/go/Aegean/Pamukkale/sights/hierapolis.html
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Cooling in the open air, the calcium precipitates from the water, adheres to the soil, and forms
white calcium “cascades” frozen in stone called travertines.
https://turkeytravelplanner.com/go/Aegean/Pamukkale

Work tasks Pamukkale (Name of the other natural site)

Location (google maps)

Geological information

Chemical information

TASK 1: Solve the following questions and register your results in a table, using this template:
a) Locate the place using Google Maps;
b) Find necessary information on the web about geological and chemical aspects of Pamukkale,
such as:

- thickness of the tectonic borders of the plateau;

- which minerals are present in the water in greater quantities;
¢) Find thermal sites in your own country (i.e. Thermal places in Hungary, Terme di Saturnia
in Italy) and compare the characteristics of their water with Pamukkale water.

TASK 2: At the beginning of this work sheet you can see a picture of Pamukkale.

a) Using the necessary information identified in task 1, write the chemical reaction of the
formation of travertines and explain the process.

b) Experiment- Show the precipitation by doing the calcium carbonate formation in the
chemistry laboratory. Record the experiment in photos /video format;

¢) Write a lab report, using the following mandatory topics (you can include other relevant
topics):

Identification of the group:

Date:

Name of the experiment:

Necessary materials:
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Method used:

Obijectives of the experiment:

Duration:

Steps of the process:

Calculations and results:

Suggestions, feed-back and discussions:

d) Using the information gathered during the experiment, create a scientific poster, using
programmes such as CANVA.

TASK 3: Calcium carbonate and the greenhouse effect

Greenhouse effect is becoming a serious problem and one of the causes is global warming.
However, this can be mitigated if we use some marine organisms, such as microorganisms,
shells and fish species. Without them, it would be as hot on Earth as on Venus (450 °C).

Do the necessary research and explain HOW this can be done. Create a multimedia presentation
(powerpoint, video...), showing the use of these marine organisms in the combat against the
greenhouse effect.

TASK 4: The average height of the travertines in the Pamukkale

picture given above is 50 centimetres. An average of 1200 grams

of water per hour flows through the travertines. Water in

travertines signaled 1, 2, 3 is streaming down (g=9,8 m/s?).

According to this information:

a) How many joules of potential energy will the water flowing

from the travertines gain per day until it descends, if 1, 2, 3 is

streaming down?
https://images.app.goo.gl/EDRQswqqFLgTUH9%e8

b) Is it possible to transform the potential energy into another type of energy? If it is possible,

explain how this works. Offer some concrete examples.

c) Draw Pamukkale travertines using 3d drawing programs and/or create a real model by

recycling materials, (styrofoam, cotton, bottles, ...) - maximum 40cm per side.
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Topic 2: Turda Salt Mine, Romania

LINGUISTIC TRAINING 2
Turda Salt Mine, Romania

Aims:

- to help students develop their vocabulary on scientific issues;

- to improve the communicative skills of the students in English;

- to help students develop their receptive skills.

Stages:

1. Lead-in

Activity 1: Find three essential pieces of information about Transylvania from a geographical
perspective.

Activity 2: Read the following quotation and answer the questions below it:
”A treasure from the depths, which is revealed, in all its beauty. A magical realm that does

good”. Michelin Travel Guide
a) What kind of treasure could the text refer to?
b) In what way do you think the ”magical realm” could do good?

Activity 3: Describe the picture below. Where do you think the picture was taken?
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2. Reading comprehension
Activity 4: Read this text first and then summmarise it in 50 words.

Turda Salt Mine is the magical land in the depths of Transylvania.

Turda Salt Mine is a gift of these lands to anyone who lives here or just passes by as a
tourist through Turda. The Salt Mine is a symbol and a source of prosperity, health, and pride
for every citizen of Turda. It is one of the few tourist destinations in Romania included in the
famous Michelin Travel Guide, receiving two Michelin stars out of the three possible. Turda
Salt Mine is the only salt mine in Romania included in this guide, the authors being deeply
impressed with it, considering it ““a modern and surprising attraction”.

The special experiences of tourists, the healthy environment and its magic make Turda
Salt Mine one of the biggest tourist destinations in Romania.

Hundreds of thousands of tourists come every year to cross the underground salt
labyrinth, which takes you into the magical depths. Turda Salt Mine is like a beautiful story,
full of mystery and legends. A remarkable tourist destination in the world. A realm of good.

Visiting Turda Salt Mine is, first and foremost, a great experience, with the exploration
of a unique geographical setting, the deep dipping, in a territory with fabulous legends and pure
air, beneficial to the body. The tourist has a journey here among the tons of salt, where history,
science, stories, and magic find their place. Thus, it is natural for all who pass through the Salt
Mine to regain their good disposition, interest, relax and spend hours full of spectacle in a clean,
purified air.

The people who visit the Salt Mine return to their homes changed, which is beneficial
to each and every person but also to those around them — family, colleagues, and friends. It is
like an impulse that is carried on, a good that is being contagious. Locals or tourists —
Romanians, but also foreigners, who come from all over the world — are in search of this state
of well-being that Turda Salt Mine bestows on its visitors.

Turda Salt Mine, through the salt mines that stand out in a relief of an extraordinary
spectacle, but also with all the adjacent accommodation, wellness spa, cultural and historical
destinations, restaurants, and other leisure opportunities in the city of Turda, is the tourist
objective where tourists and locals find a type of leisure that we do not find anywhere else in
Romania or in the world.

3. Watching/listening comprehension
Activity 5: Watch the video and then answer the questions below:
https://www.youtube.com/watch?v=7p7U4NwgwXc
a) Is Turda Salt Mine the oldest and largest salt mine in the world?
b) How many tons of salt have there been excavated from the mine?
¢) When did the mining stop in Salina Turda salt mine?
d) What was this salt mine used for?
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LESSON PLAN 2

Lesson Plan: Turda Salt Mine, Romania

1. Argument:

Ranked in 2013 by Business insider as among the "25 hidden gems around the world that are
worth the trek", Salina Turda is a salt mine in the Durgau-Valea Sarata area of Turda, the
second largest city in Cluj County, northwest Romania.

According to wikipedia, the salt mine was opened for tourists in 1992 and it was visited by
about 618,000 Romanian and foreign tourists in 2017, being one of the most spectacular tourist
destinations in the world.

iﬁm ol R IR LA 20l i su.-J S S

Turda Salt Mine is the underground formation that people created by digging into the
salt deposited after the evaporation of the sea that covered the entire region millions of years
ago. Now, the salt from Turda Salt Mine could cover the salt requirement for the entire Planet
for 60 years, if it were necessary. ( https://www.salinaturda.eu )

Here, salt was first extracted during antiquity. The salt mine Turda continuously
produced table salt from the Middle Ages to the early—20th century. The first document that
speaks explicitly about the existence of a salt mine in Turda dates from 1 May 1271, being
issued by the Hungarian chancellery. Documents preserved from the 13th and 14th centuries

that refer to the Turda salt mines mention that salines were arranged in the Baile Sarate (The
Salty Baths) micro depression and on the southeastern slope of the Valea Sarata (The Salty
Valley). Operating rooms were placed at the sites of current salt lakes from the areas mentioned
above. In the 17" century the first salt mining works began on the north-western slope of Valea
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https://en.wikipedia.org/wiki/Romania
https://www.salinaturda.eu/
https://en.wikipedia.org/wiki/Table_salt
https://en.wikipedia.org/wiki/Middle_Ages

e SOCIAL VALUES STEM FROM EUROPEAN HERITAGE

Sarata, as evidenced by shafts in the dome of the Terezia room. Shortly after, the Sfantul Anton
(Saint Anthony) mine was opened, where mining activity continued until the first half of the
20th century.
2. Aims
To develop knowledge on salt mines (taking into consideration Turda salt mine in Romania as
an example) and key competences specific to such subjects as Geography, Chemistry, Biology
and Physics.
3. Topic: Turda salt mine in Romania — its geographical, chemical, physical and biological
aspects.
4. Objectives
- to determine the difference between the pressure at the ground level and the pressure at
the lowest point of the mine;
- to gain knowledge on halophilic organisms;
- to be aware of the beneficial effects of salt on the human body;
- to get to know the chemical formula of salt and to become aware of the composition of
the salt and of the electronic distribution of the elements within it;
- to determine the geographical location of the mine and to find out information about the
temperature changes at different points of the mine during the different seasons;
- to find out about the geological past of the mine;
- to use the technology to find information about the mine.
5. Time available: 3 or 4 hours
6. Students Grade: 9th/10th grade (15-16 years old)
7. Organization- individual work, pair work, group work.
8. Assumptions:
- the students are aware of what a salt mine is;
- the students know how the air pressure is influenced by altitude/depth
- the students know that salt is essential for the good functioning of the human body
-the students know how to identify the geographical coordinates of a place (longitude and
latitude).
9. Methods and procedures: hands-on activities, study cases, research for information,
calculations.
10. Materials and Equipment: laptops/computers with internet connection, maps. paper and
pencils, markers link database, rulers, flipchart, etc
11. Strategy:
e The teachers will choose the type of organization and they will create mixed-ability
groups of 3 or 4 students;
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e Before starting, the students will be shown a short video about Turda salt mine in order
to understand what a salt mine is and/or to find out more about Turda salt mine.
https://www.youtube.com/watch?v=vgXnEFJc4ec

e The students will search for information on Turda salt mine on the Internet.
e The students will solve four tasks connected with Physics, Biology, Chemistry and
Geography, thus developing their scientific knowledge and skills.
e Make sure students understand group/cooperative work rules.
12. Evaluation and Feedback: The evaluation will be done orally throughout the conduction
of the activities and with questionnaires. The feedback will be received and offered by peers
and teachers.

Assignment 2

Students’ worksheet: Turda Salt Mine, Romania

TASK 1: The pressure at the ground level (the Earth) is considered equal with one atmosphere
(1 atm). If the average depth of the mine is 112 metres and by every 11 meters the pressure
varies with 1 TOR:
a) Calculate the difference of pressure between the ground level and the lowest level of the
mine and specify if the pressure increases or decreases with the depth;
b) Draw the graph of the pressure as a function of depth.
TASK 2:
a) Create a poster presenting at least three benefits of going down into a salt mine for the human
body;
b) How can you do salt inhaling at home? Prepare instructions and make your own video or
PPT presenting the way you yourselves carry out this experiment;
c) Look for organisms which can live inside and around a salt mine and present them in the
form of drawings/photos/PPT presentation;
d) What is the difference between halophilic and halotolerant organisms? Carry out web
research on Halophilic organisms and explain your findings within a PPT presentation.
TASK 3: Tasks a); b) —> Ordinary Level, c)—> Advanced Level
Salt (Sodium Chloride) is extracted in Turda mines:
a) Write the chemical formula of this salt;
b) What ions is this salt made of;
c) ldentify, through electronic distribution, the elements that constitute this salt.
18| The European Commission support for the production of this publication does not constitute an
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a) Determine the geographical coordinates of Turda salt mine first by using a scaled map of
Romania and then by using Google maps and compare the results.

b) What distance in km is there between Turda salt mine and the largest city nearby?

c) The salt layer covers a large surface (17000 km?) of Transylvania. Find geological

information about the layer of salt in the area of Turda.

d) Find out what the average temperature of the air is in summer and in winter at the ground

surface. Then, find what the lowest point of depth of the salt mine is. Knowing that the

geothermal gradient (i.e. the depth that it takes for the gradient to increase by 1 degree) is of

3 degrees/100m, estimate what temperature is at the lowest point of the mine in summer and

in winter.

Useful information: The extreme seasonal temperatures are +35 °C/-3 °C and the assumed
maximum depth of the mine is 120m.

Note: First you must determine the scale for the map below using a ruler and a section of 100
km. The scale of the printed map does not correspond to the computer version !
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https://upload.wikimedia.org/wikipedia/commons/5/58/Romania general map-en.png

Topic 3: “Mira de Aire” Caves, Portugal

LINGUISTIC TRAINING 3

“Mira de Aire” Caves, Portugal

Aims:

- to help students develop their vocabulary on scientific issues (with focus on STEM concepts);

- to improve the communicative skills of the students in English;

- to help students develop their receptive skills.

Stages:

Activity 1: Watch the following video about Mira De Aire Caves and answer the questions:
https://youtu.be/PEZ7yaoteOM

20| The European Commission support for the production of this publication does not constitute an
endorsement of the contents which reflect the views only of the authors, and the National Agency and
Commission cannot be held responsible for any use which may be made of the information contained therein.


https://upload.wikimedia.org/wikipedia/commons/5/58/Romania_general_map-en.png
https://youtu.be/PEZ7yaote0M

Ry SOCIAL VALUES STEM FROM EUROPEAN HERITAGE

Discovered in 1947, the entrance is 300m in altitude, but inside they reach 180m in depth. Their

formation goes back 150 million years to the Middle Jurassic age, when the dinosaurs populated

this region. Their footprints can be seen here today. The caves are lit with coloured lights that

emphasise the beauty of the shapes of the stalagmites and stalagtites. During the tour, your

guide will draw your attention to the strange limestone shapes, formed over millions of years,

such as the "Jellyfish"”, the "Martian" and the magnificent "Organ". The "Black River" descends

in a waterfall to the "Great Lake", where the magical sound and light show takes place. The

lighting, steps, stepping-stones, a lift and the background music make the descent to this hidden

world into an unforgettable experience.

a) When were the caves discovered?

b) When does the caves' formation go back? How do we estimate it?

c) How are the caves lit?

Activity 2: Click to the following link and answer the questions
https://quizizz.com/admin/quiz/61ae79b0e60844001d228736

Activity 3: Answer these questions: Caves: Earth’s Underground Treasures Quiz

1. In your own words define what a cave is.
2. What continents are caves found on?

a. Africa

b. Antarctica

c. Asia
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. Australia

. Europe

. North America
. South America
. All of the above

S KQ -~ o o

3. Which country has the most caves in Europe?

4. Name two different types of caves.

. What is the name of the world’s longest cave?
. Carlsbad Cavern

. Krubera (VVoronja) Cave

. Mammoth Cave

. Kazumura Cave

. Good Luck Cave

®© O O T H W

6. How long is the longest cave in the world?

7. How many football fields can fit into the Sarawak Chamber?

8. What is the study of caves called?

Activity 4: CAVES QUIZ _Answer these questions and study a cave:

1. We are on an expedition to explore and study this cave, otherwise we'd just be "caving"
What is the study and exploration of caves called?

© Speleology
© Littology
© Stygology
O Grottology

2. The landscape around the cave has flat bare patches, with narrow fissures, dolines,
disappearing streams and springs. What is this type of landscape called?
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3. The cave we're going to explore is formed in limestone. It was formed by water gradually
dissolving and eroding solid rock. Which gas also played a crucial role in this cave's formation?
e

Cco;
“ 5o,
(h 0,
O Ar

4. Before we enter the cave we make sure that each person has at least 2 kg of this vital chemical.
If we run out, we are likely to get lost underground.
C

CaCs
© CHsCH.0H
C H20
f“ 0,

5. As we enter the cave we can see some bats roosting in the entrance chamber. These bats
choose to sleep and breed in the cave and leave to catch food. The scientific term for such
animals is?

© Trogloxenes
O Troglobites
O Troglophiles
© Troglodytes

6. The passage narrows down until we have to walk sideways between smooth canyon walls
with a stream at the bottom. This tells us how this passage was formed and it's a fine example

ofa__ passage?
“ Phreatic

© Vadose

C Littoral

© Hanging
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7. Now we have entered a passage with an almost perfectly circular cross section, so we can
deduce that this passage was formed:

O From a giant fossil shell

O As an animal burrow

© While completely underwater
.

By miners
8. We have just entered a huge chamber. Our lamps can pick out ‘icicles’ of stone hanging from
the roof and matching pillars on the floor. In places they have joined to form columns like
dribbly candles. What's the name of the pillars that are forming on the floor and growing

upwards?

O Stalactites
O Stalagmites
O Stalacmites
O Stalagtites

9. The stream has entered a pool and the roof has lowered to meet it. We've tried holding our
breath and making short dives, but to progress further we'll need diving gear. What do we call

this pool?

© Whaletail
© Sewer

O Sump

C Vug

10. Before we leave we would like to perform a water trace to confirm where this water resurges
(comes to the surface). As the most likely resurgence is near habitation, we'll use something
that's discreet and won't cause problems for us with the locals. What should we use?

O Fluorescein

i .
Lycopodium

("
Leucophor

i . .

Sodium Chloride
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LESSON PLAN 3

Lesson Plan: The “Mira de Aire” Caves, Portugal

1. Argument:

The central region of Portugal is occupied by limestone mountains, which constitute the
limestone massif in Extremadura. It comprises two main mountains, Aire and Candeeiros.
This region is characterized by not being crossed by any river, as the rainwater infiltrates almost
completely into the rock crevices instead of running down the slopes and originating rivers on
the surface. Unlike other rocks, limestone is dissolved by water. This sculpts curious formations
ranging from simple lacework, small sinks, pots and sharp crests to the largest pedestals, are
called lapia by scholars of these regions and are classified according to their origin, shape and
dimensions.

Another characteristic of limestone regions is the existence of closed depressions with rocky
slopes and the bottom covered by red clayey soils. In the region, these depressions are
sometimes defined as hollows while the red soils are known as FELGAR. Scientists call
sinkholes to the closed depressions and terra rossa to these typical soils in all limestone regions
of the Mediterranean.

Unlike lapia trees, made of bare rock, sinkholes are the rare places where it is possible to do
agriculture, dryland corn, potatoes and other species that do not require much water are
preferred by farmers.

When penetrating the small rock fissures, the water widens them by dissolution and transforms
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them into large corridors or natural wells which, in the region, have the name of creeks. It was
in one of these spaces, existing on the Moinhos Velhos site, small by the way, and apparently
the same as many others, that in 1947 some inhabitants of Mira de Aire entered.
2. Aims:

e To understand how a cave was born and the magnitude of the natural phenomenon;

e The identification of the scientific value (STEM connections) of this Kkarstic

phenomenon and its specificity/unicity.

3. Topic: The “Mira de Aire” Caves, Portugal
4. Objectives:
- To understand how stalactites and stalagmites formed and to know the specific chemical
reaction;
- To gain knowledge on endemic species of underground life;
- To read and interprete a map;
- To identity the geographical location of the cave and to find out information about the
environmental conditions (temperature, humidity, air pressure, etc.);
- To understand the diference between the exact time of own country and other countries around
the world, depending on GMT (Greenwich Mean Time);
5. Time available: 3 or 4 hours
6. Students Grade: 9"/10™ grade (15-16 years old)
7. Organization: individual/pair work/group work (at the teacher’s decision)
8. Assumptions:
- students know how the air pressure and the gravitational acceleration is influenced by
altitude/depth;
- students can work with concepts regarding the chemical connections between elements;
- students know about chemical precipitation;
- students know what GMT (Greenwich Mean Time) means and they know how to use it.
9. Methods and procedures: Hands-on activity, study cases, debates.
10. Materials and equipment: A computer or a laptop, smartphones, youtube links database,
internet connection, paper, markers, flipchart, etc.
11. Strategy:

° The teacher will chose the type of organization- individual/pair work/group work;

° The students will search for information about Grutas de Mira de Aire on the Internet
using the links database;

° Study cases will be solved by students.This Natural Park is home to endemic species

of underground life. As employers of the tourist office, the students will have to lead
an excursion to the cave Grutas de Mira de Aire;
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12. Evaluation and feedback: the evaluation can be done orally and with questionnaires, also
through self-evaluation.

The feedback will be received and offered by peers and teachers, through questionnaires &
orally as well.

Assignment 3
Students’ worksheet: The “Mira de Aire” Caves, Portugal

1. Necessary information:
T,

TASK 1: In the Mira de Aire caves, which are 230 meter deep and at a constant temperature of
17° C, we can descend about 110 m into the cave where there are stalactites and stalagmites
dripping with water droplets. If a drop of water falls from a height of 110 m at a frequency of
10 drops per minute and the air friction is neglected:
a) Determine the time it takes for the drop to reach the ground, knowing that the acceleration
of gravity is g = 9,83217 m /s°.
b) Assuming that there is no accumulation of water, what is the speed at which the drop hits the
ground.
TASK 2:
Serras de Aire e Candeeiros Natural Park is a protected area, where more than 1500 cavities are
inventoried, resulting from water infiltration. Rainwater dissolves carbon dioxide (CO3) in the
atmosphere, forming a weak acid (carbonic acid, H2COs), through the reaction:

H20 (I) + CO2 (g) <-> H2CO3 (aq)
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When the slightly acidic water enters the cracks through the limestone cracks, it slowly
dissolves the calcite, widening the cracks until caves form. The result of this chemical process
called carbonation is calcium bicarbonate.

a) Write the reaction of the formation of calcium bicarbonate.

b) The formation of stalactites and stalagmites results from the carbonation reaction being
reversible. Write down this reaction, indicating the solid formed, which is deposited on these
stalactites and stalagmites.

c) Assuming that the density of water is 0,9988 g/cm?, what is the mass of a drop of water with
a volume of about 0,03 mL?

TASK 3:

This Natural Park is home to endemic species of
underground life. These animals, called troglobites?,
live exclusively in the underground ecosystem,
made up of caves and fissures along the limestones.
Three species of cave beetles of the genus Trechus
are known: Trechus machadoi, Trechus gamae and
Trechus lunai, endemic to the limestone area
included in the Natural Park of Serras de Aire e
Candeeiros.

It is also noteworthy that this is the only place in the world inhabited by the cave spider Nesticus
lusitanicus.

! Troglobites are animals that have specialized for life inside caves. Most have no pigmentation and may have atrophied or even absent eyes.

Instead they have long and numerous antennas or very sensitive olfactory organs.

a) Make the classification of Nesticus lusitanicus.

Classification

Kingdom

Class

Order

Family

Genus

Species

28| The European Commission support for the production of this publication does not constitute an
endorsement of the contents which reflect the views only of the authors, and the National Agency and
Commission cannot be held responsible for any use which may be made of the information contained therein.



b) Sherch for another animal from the same genus.

e SOCIAL VALUES STEM FROM EUROPEAN HERITAGE

TASK 4: As an employer of the tourist office, you have to lead the excursion to the cave Grutas
de Mira de Aire. In reference to the information from tasks A - F, complete the Travel Card.

Table of valuations of the Mira de Aire Caves (Fill in the travel agency employee)

Date:

e.g. date of class

Destination point:

cave Grutas de Mira de Aire (PORTUGAL)

Geographical conditions of tourist destinations point:

latitude - (ovevveeevrceeee )

longitude- (.oooveveeiiiiene )

Point of departure / time zone / departure time (your
loca time):

Point of arrival / time zone / arrival time (Portuguese
time):

Time of bus arrival to cave (Portuguese time):

a) Determine the geographical coordinates of the cave and mark it on the map with a red circle;
b) Using the GPS (Global Position System), you must decide which airport is closer to the cave;
c¢) Using the physical map of Portugal and its scale, calculate the distance in a straight line from

the airport to the cave;

d) Now compare the distance you calculated with the distance (in km) that is given by the

google map. What is the difference?

e) What will be the arrival time of your flight at the airport in Portugal UTC 0, taking into
account the time zone of the city you are flying from? For the purpose of this task, assume that

the departure time is 6 a.m. and the flight will take.
e 1 hour for UTC +0
e 2hoursfor UTC +1
e 3hours for UTC + 2.
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In this task, * we do not take into account seasonal time changes.

e) Enter the time of bus arrival to the cave from the airport, taking into account the distance
in a straight line (airport - cave) and the fact that the bus travelled at the average speed
of 100 km/h. The departure time of the bus depends on the arrival time of the aircraft
(calculated in accordance with the previous task) + 15 minutes for the transfer.

Golfo de Cadiz

> Capital
<~ Capital do Distrito (Portugal) / de Provincia (Espanha)
ESPANHA Estado

Faro Distrito (Portugal) / Provincia (Espagne)

Physical map of Portugal - Internet resource
https://en.wikipedia.org/wiki/Portugal#/media/File:Portugal topographic map-pt.png
Open source to enlarge the map!

30| The European Commission support for the production of this publication does not constitute an
endorsement of the contents which reflect the views only of the authors, and the National Agency and
Commission cannot be held responsible for any use which may be made of the information contained therein.


https://en.wikipedia.org/wiki/Portugal#/media/File:Portugal_topographic_map-pt.png

e SOCIAL VALUES STEM FROM EUROPEAN HERITAGE

TASK 5:
a) A trip to Grutas de Mira de Aire is connected with the limestone formations. Various veil
formations decorate the interior of the cave.
https://www.grutasmiradaire.com/en/3/caves
b) Create a virtual gallery where you can show your findings to your teachers and colleagues.
c) Make sketches of your observations, draw the observed karst areas. An example sketch is
shown below. Remember to support the right title of the sketch. Make at least 5 observations.

Conical Stalactite

celing

floor

Conical Stalactite

https://pl.wikipedia.org/wiki/Stalaktyt#/media/Plik:Crystal King.jpg
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Topic 4: The Bend of the Danube, Hungary

LINGUISTIC TRAINING 4

The Bend of the Danube, Hungary

Aims:

- to help students develop their vocabulary on scientific issues;

- to improve the communicative skills of the students in English;
- to help students develop their receptive skills.

Stages:

Activity 1: Listening exercise — Two minutes on Oceans - Wastewater

Watch the following short video about wastewater and answer the questions.
https://www.youtube.com/watch?v=itCOY7VViRU

1. How many percent of wastewater is discharged directly into waterways in developing

countries?

2. How do we produce wastewater in our household? What does wastewater produced by
household include?

3. What does wastewater produced by industries, hospitals and farms contain?

4. Where should wastewater end before it is discharged into water bodies?

5. Where can we use wastewater?

Activity 2: Reading exercise
Read the following short text about sewer cleaning methods and fill the gaps with the
appropriate words.
Sewer Cleaning
Some sewer cleaning methods are:

e Hydraulic cleaning - Where blockage in sewers is found, ................ Lis inserted
into the access point nearest to the blockage and water is released at ............... 2 that
pushes the blockage into the main sewer system. Sometimes, the blockage includes
gravel, roots, sand and other such debris pushed into ................ 3 through storm
drains during bad weather conditions. In such cases, .............. 4 are employed that suck
up the stuck debris and dirt and dispose them of in a landfill. Flushing operations can
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be carried out using flush tanks, fire hose, etc., where a sudden flow of high velocity,
deep water is allowed through the sewer, cleaning it effectively.

............. 5 cleaning - Power rodders, hand rods, and hand-held drain augers are used
in this method that can cut, scrape, pull and push the ......... 6 out of the pipe. This can
effectively cut roots or shred large blocks of collected debris. This operation usually
requires a follow up with ............... " as mechanical cleaning is more effective in
................... 8 than cleaning.

Chemical methods — ............. 9 are often used to control root growth, cut through
grease, remove odors, eliminate rodents and insects. Only chemicals approved by the
local government are permitted when utilizing this method.

Fill the gaps with the appropriate words:

vacuum trucks, the sewer system, debris, a nozzle, mechanical, high pressure, chemicals,

clearing blockages, hydraulic cleaning
https://www.trenchlesspedia.com/definition/2981/sewer-cleaning dowload_26.10.2021

Activity 3: Sustainable tourism
1. Watch he following video and read the short introduction to the topic, then fill the

gaps.

https://www.youtube.com/watch?v=dH573B1bkHI

., :
U J .

right now you've technically seen them
so don't come T \
B ) e ——

There is no place on earth like the Antarctic, the 7" continent, one of the most untouched places
on our wonderful planet. However, a growing tourism industry and a trend toward adventure
tourism means that more and more tourists are visiting Antarctica (more than 40,000 per year
compared to just 200 visitors in 1969), which is causing pollution problems and physical
disturbances.
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One of the main points against tourists visiting Antarctica is that it has a very fragile ecosystem,
and too many people will disrupt the delicate balance it has. And if larger ships start going
there, tourist numbers will only increase.

In this listening exercise, we are going to listen to an excerpt from a comedy TV show, in which
the host raises his concerns about the increasing number of tourists visiting Antarctica. He says
that the authorities are going to have to come up with a very effective Anti-Tourism campaign,
and offers his own (humorous) version of one for them. If you want to see impressive snow-
scene, he says, you should go to Alaska and simply tell your friends that you went to Antarctica.
They’ll never know the difference!

Fill the gaps:

1. Tourists are threaten the Antarctic with pollution and physical disturbances.
2. ... scientists say even walking on moss beds will leave that could last for
centuries.

3., distruction is not enough to stop the tide of tourist.......”

4. Tragically the antarctic ice shelf is rapidly , now if you’ll excuse me.

5. I know we’re not go to Antarctica, but there are free penguins and snow

cones there!
6. An land of incredible ice formations that you simply have to see.
Source of the exercise:
https://www.onlinelanguageacademy.com/en/blog/listening-exercise-antarctica.htm#ancla

2. Look at the following words and expressions in connection with sustainable tourism
and match them with the correct definitions.

No. | Words/expressions The letter of the Definitions
appropriate definitions

1. sustainable tourism a | the number of people, animals, or
crops which a region can support
without environmental degradation

2. to trigger b | the variety of plant and animal life in
the world or in a particular habitat, a
high level of which is usually
considered to be important and
desirable.

3. sustainability c | not damaged or impaired in any way;
complete
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4, principle d | receive an advantage; profit

5. pillar e | a fundamental truth or proposition that
serves as the foundation for a system
of belief or behaviour

6. impact f | avoidance of the depletion of natural
resources in order to maintain an
ecological balance

7. to benefit g | one that establishes a suitable balance
between the environmental, economic
and socio-cultural aspects of tourism
development, plays an important role
in conserving biodiversity

8. biodiversity h | atall vertical structure of stone, wood,
or metal, used as a support for a
building, or as an ornament or

monument
9. intact (nature) i | cause (a device) to function
10. | carrying capacity j | amarked effect or influence

Activity 4: The fauna of the bend of the river Danube.
Read the following definitions and choose the correct animal.
1. A limbless cold-blooded vertebrate animal with gills and fins living wholly in water.
a) fish (Gymnocephalus schraetseb)
b) imperial eagle (Aquila heliaca)
2. Amphibian with glossy black skin spotted with yellow or orange on the back.
a) horseshoe bat (Rhinolophus hipposideros)
b) spotted salamander (Salamandra salamandra)
3. Itis a flying mammal.
a) horseshoe bat (Rhinolophus hipposideros)
b) butterfly (Dioszeghyana schmidtii)
4. 1tis a small insectivorous mammal resembling a mouse, with a long pointed snout and tiny eyes.
a) imperial eagle (Aquila heliaca)
b) forest shrew (Sorex araneus)
5. Itis a large bird of prey with a massive hooked bill and long broad wings, known for its
keen sight and powerful soaring flight.
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a) imperial eagle (Aquila heliaca)
b) snail (Theodoxus transversalis)
6. It is a mollusc with a single spiral shell into which the whole body can be withdrawn.
a) marsh turtle (Emys orbicularis)
b) snail (Theodoxus transversalis)
7. 1tis a reptile that typically has a long body and tail, four legs, movable eyelids, and a
rough, scaly, or spiny skin.
a) fragile lizard ( Anguis fragilis)
b) saker falcon (Falco cherrug)
8. It is an insect with large colourful wings and a thin body.
a) forest shrew (Sorex araneus)
b) butterfly (Dioszeghyana schmidtii)
9. It is a large marine reptile with a bony or leathery shell and flippers, coming ashore
annually on sandy beaches to lay eggs
a) marsh turtle (Emys orbicularis)
b) fragile lizard ( Anguis fragilis)
10. It is a bird of prey with long pointed wings and a notched beak, typically catching prey by
diving on it from above
a) horseshoe bat ( Rhinolophus hipposideros)
b) saker falcon (Falco cherrug)
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LESSON PLAN 4

Lesson Plan: The Bend of the Danube, Hungary

1. Argument:

The Danube is one of the world’s great rivers and flows through 4 modern European capitals
(Vienna, Austria; Bratislava, Slovakia; Budapest, Hungary; Belgrade Serbia). Before reaching
Budapest, the river Danube turns sharply between rocky hills providing a dramatic horseshoe
curve, one of the most scenic views of Hungary, known as the Danube Bend.

2. Aims:
e To care about nature preservation;

e To connect theory with practice by studying examples of how scientific concepts are used
and applied in our surrounding environment
Topic: The Bend of the Danube.
3. Objectives:
- To understand how important the nature /environment preservation is, in balance with the
necessary development of the industry/technology and energy consumption;
- To understand the significance of sustainability of the global development as a must have
concept;
- To evaluate the environmental impact of the human activities and the risk involved by water
pollution;
- To evaluate the economic impact (data analysis of sustainability development of tourism in
the Danube Bend);
- To create a videospot with a clear message about the protection of the Danube using specific
video creating softwares (Openshot, Movie Maker, Filmora, etc.)
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4. Time available: 3/4 hours
6. Students Grade: 9th/10th grade (15-16 years old)
7. Organization: individual/pair work/group work (at the teacher’s decision)
8. Assumptions:
- The students have basic information about the Danube (the countries crosssed, the
capitals crossed, fauna and flora);
- The students know and understand the importance of the Danube in the economic
development of Europe;
- The students know if the water energy was already used and valorized.
9. Methods and procedures: web research, hands-on activities, study cases, debates, problem-
based situation, hackathon (for the videopost).
10. Materials and equipments: computers or laptops with internet connection, video creation
softwares, smartphones/tablets, youtube links database, flipharts, markers, paper, etc.
11.Strategy:
e The teachers will decide how to work: in pairs or groups of 3-4 students;
e The teacher will organize brainstorming activities to introduce the topic and encourage
learners to think more freely and creatively;
e The students will search for information about the Bend of the Danube on the Internet;
e The students will be involved in activities such as: problem solving, inquiry-based
instruction, cooperative learning, utilizing technology, graphic organizers, self
evaluation.
12. Evaluation and feedback: the evaluation can be done orally and with questionnaires, also
through self-evaluation.
The feedback will be received and offered by peers and teachers, through questionnaires &
orally as well.

Assignment 4

Students’ worksheet: The Danube Bend, Hungary

1. Necessary information:

The Danube is one of the World’s great rivers and flows through 4 modern European capitals
(Vienna- Austria; Bratislava- Slovakia; Budapest -Hungary; Belgrade- Serbia). Before reaching
Budapest, the River Danube turns sharply between rocky hills providing a dramatic horseshoe
curve, one of the most scenic views of Hungary, known as the Danube Bend.
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The present-day U-shaped loop is probably the result of an eruption of the volcano stretching
over the whole area some 15 million years ago. The caldera of Kesertis Hill-volcano, with the
associated lava dome formed a later eroded central in the north. The river follows the southern
edge of this caldera. This region is touristically very significant. The landscape and the river
attract a lot of visitors both from the homeland and abroad. One of the one interesting stretches
of the Danube to visits is a place where the river makes quite a dramatic horseshoe curve known
as the Danube Bend. Adding to the charm of the Bend are numerous smaller villages to help
give you the old-world effect. The sights in these cities vary dramatically from 300-year-old
mummies, to river bluff castles, to ruins of an ancient Roman city, and even a farm village
where the houses still have thatched roofs.

The most important towns are Visegrad, Szentendre and Budapest, while on the other (left)
bank of the river can be found Vac, Nagymaros and some smaller towns, villages. The islands
of the region are also interesting, mainly the large Szentendrei-sziget and Margaret Island
(Margitsziget) within the capital city.

https://www.bigboytravel.com/europe/hungary/thedanubebend/
https://en.wikipedia.org/wiki/Danube_Bend

The following exercises are in connection with the beautiful Bend of the River Danube in

Hungary. Before you do the exercises look at the short video about the beautiful Hungarian
landscape and its cities, then read the short description of it.
https://www.youtube.com/watch?v=00DY OsZB3lk

TASK 1: Sewage cleaning

a) Watch the following short video about sewage cleaning. Read the additional information

and complete the flowchart about sewage treatment process.
https://www.youtube.com/watch?v=8isronSDCK4
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Erasmus+

A: ............... removal of physically easily separable components.
B: .............. removal of biodegradable components due to metabolism by microorganisms.
C: .............. separation of non-biologically removable components, disinfection.

b) Answer the questions in connection with water and create an infographic from your answers.
e What are the requirements for drinking water?

e Describe the physical and chemical properties of water and their role in nature.

e Describe the most common water pollutants and their impact on the aquatic ecosystem.

e How can we reduce water pollution?

TASK 2: The width of the bend of the Danube 1s 600m-1000m 1f a boat crosses the water
directly from A to B.

https://images.app.qoo.ql/RgNWtN705cxeaDhP9

a) Graphically represent, at a convenient scale, the velocity vectors taking into consideration
the fact that, the average water speed is of approx. 6km/h and the boat speed is of 10 km/h;
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b) Calculate this relative speed of the boat (related to the bank of the river) in km/h and m/s
and the angle the boat makes related to the vertical axe;

c) Calculate the difference of time between these two situations: first the boat crosses
perpendicularly the river at the minimum width, then at the maximum width of river.

TASK 3: Sustainable tourism
Before carrying out the required tasks, deepen your knowledge about sustainable tourism.

Because the sustainable tourism represents a purpose, we have to understand that any type of
development including the tourism development triggers certain changes in the area.
However, these changes must be maintained within acceptable limits, so that the sustainability
purpose should be reached. Sustainable tourism may be better achieved through careful
planning, through the corresponding development and the management of the tourist sector
based on principles. The European Union Strategy for the Danube Region (EUSDR) is a
community tool for macro-territorial cooperation, involving 14 EU states and Danube states.

- http://www.interreg-danube.eu/project-results/6271

- https://youtu.be/ bB80JSXzDs

- https://www.unwto.org/sustainable-development
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a) Conduct an interview as a journalist on the following questions (create a presentation with a
video insert).

v" What is the European tourism indicator system?
What are the 3 main pillars of sustainable tourism?
What is the negative impact of tourism on the environment on the Danube bend?
What are the benefits and impact of sustainable tourism development on the Danube
bend?
b) Search data on classification of different types of tourism in the Danube bend and create a
graphic representation (at your choice, you may use ideograms, histograms, aerograms or
Cartesian diagrams). You may use Excel, Geogebra, others.
c¢) Swot analysis: tourism for the revaluation of territorial biodiversity.

RS

TASK 4: The fauna of the bend of the river Danube.
a) The Danube Bend belongs to the Danube Ipoly National Park. Look at the crest of the
national park which features the typical animal of the Danube Bend. Can you recognize it?

http://varkapu.info/erdo-mezo/cincer-honap-az-ev-rovara-nyomaba-eredhetunk-pilisi-turakon/

b) We have collected some animals which live in the bend of the river Danube. Look at the
following chart and match the names of the animals with their pictures. Write your solutions
into the chart below the task.

Pictures of animals Names of the animals

a) fish (Gymnocephalus schraetser)
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2. b) spotted salamander (Salamandra
salamandra)

3. ¢) horseshoe bat ( Rhinolophus
hipposideros)

4. d) forest shrew (Sorex araneus)

5. e) imperial eagle ( Aquila heliaca)

6. f) snail (Theodoxus transversalis)

7. g) fragile lizard ( Anguis fragilis)

8. h) butterfly (Dioszeghyana schmidtii)
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i) marsh turtle (Emys orbicularis)

10

j) saker falcon (Falco cherrug)

Number of the picture

10.

The letter of the name of the
animal

b) Look at the following taxonomic categories and write the appropriate letter into the right
category (grey row). Write other two examples for each category from your country in the last

2 rows of the table.

Insects Mollusks

Fish

Amphibians

Reptiles

Birds

Mammals
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Hands-on Activity on Specific Components of the European Heritage

Topic: Civic Responsibility with Regard to Heritage Preservation

Assignment 5

Students’ worksheet: Interactive map

AIM: to create an interactive map to illustrate the socio-economic impact of some components
of the European tangible heritage and the importance of protecting them.

TASK: Create an INTERACTIVE MAP and pinpoint the following components of the
European heritage, with specific and relevant information focused on the economic and social
impact their creation had upon the society:

© g ks~ wbdpE

Danube Delta, Romania

Cappadocia’s landscape shaped into towers, cones, valleys, and caves, Turkey

Serra de Estrela National Park, Portugal

Tokaj Foothill Viticulture, Hungary

The Dolomite Alps, Italy

Lead-silver-zinc mines in Tarnowskie Gory and their groundwater management system,
Poland

Recommandation: Work in groups (3-4 students/group)

STEP 1

- Search the internet for information about each component in the list, copy the source (link)
and save a relevant photo to be attached to the map;

- Write down the following information regarding: location, a short description, their
importance from a social, economic, tourist perspective, etc. and add this information in the
interactive map (for ex. https://www.visme.co/map-generator/)

STEP 2

Evaluation of the IMPACT from your point of view:

Regarding economical aspects (industry, trade, tourism, etc.);

Regarding social issues (possible increase of the number of inhabitants in the area, the
rise in the standard of living, etc.);

Have a discussion in your teams in order to identify the level of (low/ medium/ high)
impact and bring arguments for the choice made.
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Component of Source Useful information Economic impact Social impact
heritage (link) (location, period, ) ) ) )
historical information Low/Medium/High | Low/Medium/High
etc.)
The Danube
Delta
(ROMANIA)
Cappadocia’s
landscape
(TURKEY)

Serra da Estrela
Natural Park

(PORTUGAL)

Tokaj Foothill
Viticulture

(HUNGARY)

The Dolomite
Alps

(ITALY)

Lead-silver-zinc
mines in
Tarnowskie
Gory

(POLAND)

STEP 3

Share your interactive map on the etwinning twinspace section.

Peer evaluation /Feed-back

STEP 4

Corrections and improvements as a result of the evaluation performed in step 3.

Conclusions
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SOLUTIONS
Item Answer key

Task 1 | a) Coordinates 37°55'26"N 29°0724"E

b) students’ own answers

C) students’ own answers

Task 2 | a) During the contact of the water with a high amount of Calcium Hydrocarbonate
at a temperature of 35.6 °C from the source with the oxygen in the air, Carbon
Dioxide and Carbon Monoxide fly away, calcium carbonate precipitates and
causes the formation of travertine. The precipitate is in the form of gel in the first
place. The reaction is chemically.

(1) H20 (1) + CO2(g) — H2COs3 (aq)

(2) H2COs3 (ag) + CaCO3 - Ca(HCOs), (aq) calcium bicarbonate

Itis in the form of (3) Ca(HCOs3)2 (aq) CaCOs(s) + CO2(g) + H20 (I).

In layered pools and Ca(HCO:s). (ag) layered banks, the precipitating calcium
carbonate is initially in the form of a soft gel. It hardens over time and becomes
travertine.

b) students’ own answers

C) students’ own answers

d) students’ own answers

Task 3 | The carbon dioxide dissolved in the water can then react chemically to precipitate
as calcium carbonate (lime) and settle to the substrate. Limestone organisms in
the seas and lakes secrete the raw material needed for the vase from water (shells,
snails, cephalopods, corals, algae...) and their remains (skeleton) accumulate on
the substract and 1n rock-forming quantities; as a result of this process, most of
our planet’s carbon stock is released from the atmosphere into the rock envelope,
trapped in carbonate sedimentary rocks - this is called carbon dioxide pump.

Task4 |a)m=12009=1,2Kkg; h=50cm=0,5m

Ep=m-gh

Ep=1,2-9,8-0,5=5,88J (potential energy produced in one hour)

One day = 24 hours.

Ep=24-588=141,12J (potential energy produced in a day) for a stream down
For 2 streams down: Ep2=2-141,12) = 282,24] (in a day)

For 3 streams down: Ep3 =3-141,12 = 423,36 (in a day)
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b) Yes. Eg. hydroelectric power plant

c) students’ own answer

Assignment 2

Item Answer key

Task1 |a)H=112m; 1atm=10%Pa ; 1 torr =133,322 Pa
For each 11 meters the pressure increases with 1 torr.
112m: 11=10,18 = 10 torr more than the ground level
Ap=10 torr =1333,22 Pa

b) Pressure variation as a function of depth

1500

1000

500

0
0 25 50 75 100

Task2 | a) students’ own answer
b) students’ own answer

c) The Durgau-Valea Sarata area, where the main access to Turda Salt Mine is
located, together with Baile Sarate micro-depression, is part of the Natura 2000
Site Ocna Veche Salt Lakes, found in Turda municipality. Within the protected
area, on visible surfaces (140 ha), a halophilic vegetation has developed, specific
to the areas where there are large deposits of salt.

It represents a wet — salt lakes, salt marshes — or less wet area — grasslands and
meadows — resulting from salt exploitation, both on the surface and underground.
Within the area of the reservation vegetation groups of Salicornia halophilic
plants developed as well as several species of moss (Meesia longiseta), fen orchid
(Liparis loeselii), and plumeless saw-wort (Serratula lycopifolia).

Globally, such areas are relatively few, with a major risk of extinction due to the
natural evolution of the environments that host them.

To know more: https://www.salinaturda.eu/en/natural-reserve/
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d) Halophiles require sodium chloride (salt) for growth, in contrast to halotolerant
organisms, which do not require salt but can grow under saline conditions.

The halophiles, named after the Greek word for "salt-loving", are extremophiles
that thrive in high salt concentrations. While most halophiles are classified into
the domain Archaea, there are also bacterial halophiles and some eukaryotic
species, such as the alga Dunaliella salina and fungus Wallemia ichthyophaga.
Some well-known species give off a red color from carotenoid compounds,
notably bacteriorhodopsin. Halophiles can be found in water bodies with salt
concentration more than five times greater than that of the ocean, such as the
Great Salt Lake in Utah, Owens Lake in California, the Dead Sea, and in
evaporation ponds; they are found also in salt mines.

To know more: Characterization of Halophilic Bacterial Communities in Turda
Salt Mine (Romania) https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4669543/

Task 3 | a) NaCl
b) Na*; CI
¢) 11Na—> 1s? 2s? 2pb 3s?
It has 3 levels of energy, so it is in the third period of the periodic table.
It has 1 valence electron and ends in an s orbital so it is in 1 group of the periodic
table.
17Cl —> 152 2s? 2p°® 3s? 3px? 3py? 3pz?
It has 3 levels of energy, so it is in the third period of the periodic table.
It has 7 valence electrons and ends in a p orbital so it is in the 17" group of the
periodic table.
Task4 | a)46°35'10"N 23°47'10"E

b) Using the google earth tool comes out a little different for me about 27 km

The distance of a segment from the scale, measured with a ruler = 1,8 cm
1.8cm......... 100 km

lem ...l xkm = x=5556 km

So, for the printed map | have to assume that 1cm is 55,56 km

The distance from the mine to the city = 0,6 cm

lem ......... 55,56 km

06cm....... ykm = y=3334km

The distance to the nearest city is approximately 33 km.

* Allowable measurement error of 1 cm up or down.
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c) students’ own answer
d) The average of the temperature inside the salt mine is 10-12 °C

Assignment 3

Item Answer key

Task 1 2
ah=2"=t= %h © t=473s

byv =gt = v=465m/s

Task2 | a) H.COs (aqg) + CaCOs (s) <-> Ca(HCOs)2 (aq)

b) Ca(HCO3), (aq) <-> CaCO3 (s) + CO2 + H20 (I)
Solid formed, which is deposited: CaCOs3 (s)

C)ng =m=p-V = m=0,03g lcm3=1mL
Task3 |a)
Classification

Kingdom Animalia
Class Arachnida
Order Araneae
Family Nesticidae
Genus Nesticus
Species Nesticus lusitanucus

b) Exemple: Nesticus abukumanus ( in Japan).

Task4 | a) latitude - 39°32° N

longitude - 8°41° W
b) Lisbon airport is closer than Porto
c) Straight line distance to Portugal's two largest airports. Remember to scale
the map yourself !
d) Distance and travel time by car according to google map 109 km is 1 hour
and 8 minutes
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Distance calculated on the map = 113 km

The difference between a straight line and a real road = 109 — 113 km = - 4 km
Score understated by -4 %

For comparison for the city of Porto > 220 km - 177 km =43 km

Score understated by 19,5 %

e) Calculations depending on the place of departure

f) 1 hour.

The arrival time calculated in the previous task + 15 min + 45 min = 60 min

Task 5 | a)-c) students’ own answers

Assignment 4

Item Answer key

Task1 |a)

A: Mechanical pre-cleaning

B: Biological purification

C: Chemical cleaning

b) What are the requirements for drinking water? Colorless, odorless, pleasant

taste, microbiologically suitable for regular human consumption.

Describe the physical and chemical properties of water and their role in nature.

e Temperature - determines the solubility of gases (inverse proportionality),

Density - The highest at +4 Co, provides overwintering for living things

e Turbidity, transparency - influences the passage of light and, consequently,
the photosynthesis of aquatic plants

e Conductivity — it depends on the dissolved ion content.

e Large heat capacity - heats up slowly, but the water cools down slowly
Describe the most common water pollutants and their impact on the aquatic
ecosystem

Organic impurities:

- oil - forms a cohesive layer on the surface of water, inhibits photosynthesis, it

can kill birds and fish.

- organic solvents, plant protection products - toxic

- surfactants - detergents, cause water foaming

Inorganic contaminants:

- heavy metals (arsenic, mercury) - toxic, passing through the food chain

- nitrites - toxic

- nitrates, phosphates (from leaching of fertilizers) —eutrophication increases

How can we reduce water pollution?

- by using environmentally friendly products

- by construction of water treatment plants in the field of factories
- by developing water protection systems

- with water saving
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Task2 |a)
v, — water velocity ; v, — boat velocity ; Uy — the boat relative velocity 1 to the banks
b) vz = v + v?
— 2 _.,2 -, —qlkm_ m
v, = V5 —v; ;v =8 - 2,22 .
sina = % =0,6 ; a=arcsin0,6 = 36°52’
2
C) dmin = vy "ty ; t; = 0,075 h = 4,5 minutes
Amax = Vr "ty ; t; = 0,125 h = 7,5 minutes
At = t, — t; = 3 minutes
Task3 | a)

1) The European Tourism Indicator System (ETIS) was launched by the European

Commission in 2013. ETIS is a system of indicators suitable for all tourist

destinations, encouraging them to adopt a more intelligent approach to tourism

planning. It is:

e a management tool, supporting destinations who want to take a sustainable
approach to destination management

e a monitoring system, easy to use for collecting data and detailed information
and to let destinations monitor their performance from one year to another

e an information tool (not a certification scheme), useful for policy makers,
tourism enterprises and other stakeholders.

2) The ILO's definition of sustainable tourism is, that it is “composed of three

pillars: social justice, economic development, and environmental integrity.

Customer Business

satisfaction profitability
Sustainable
Tourism
Socio-Economy Socio-Culture
Local and national .« Monuments, cultural
economic and social heritage, ethnic
ent,

e Decent work g g

Indigenous groups

53| The European Commission support for the production of this publication does not constitute an
endorsement of the contents which reflect the views only of the authors, and the National Agency and
Commission cannot be held responsible for any use which may be made of the information contained therein.




2  SOCIAL VALUES STEM FROM EUROPEAN HERITAGE

3) Non-responsible and unsustainable tourism involves the destruction of
essential natural resources, the violation of the aesthetics of the environment,
upsetting the biodiversity and ecological balance of the territory. Tourism
development increases pollution.

4) Tourism activity develops other local economy and creates new markets for
local products. The development of these forms of tourism creates a new quality
bridge between tourists — locals, where everybody take care of intact nature and
that tourists are present. In this context, everyone are talking more and more about
the “carrying capacity of tourist destination”, that is about controlling the number
of tourists who will not disrupt the biodiversity and ecological balance, which is
itself a tourist attraction and motive of those same tourists.

b) https://www.mdpi.com/2071-1050/12/11/4598/htm

TOURISM TRENDS
|
¢ Miro ulcie fypes | | ]
MASS TOURISM NICHE TOURISM
Comventlonaltourism market Speclal tonrismmarket where a
where a large number of people small number of people appears
appears |
| CuLturaL ENVIRONMENTAL RURAL URBAN EMERGING |
i Heritage tourism Nature and wildlife Famns Business Photographic
1 Tribal Ecotounsm Wine and gastronomy ~ Conference Small cruises}
i Religious Adventure Sport Exhibition Volunteer
E Educational Alpine Festival and events Sport Youth !
i Genealogy Geotourism Arts and crafts Gallery and Art Sex i
i__l_lgsemh Coastal Transhumance Medical Space 3
c)
Strengths |Weaknesses
« Nalural and cultural attractions/resources o Management and Marketing
o Tounsm providers' flexibility « Dependence upon tour operators{
* Tailor-made product delivery o Lack of economies of scale
« Personalised relationships with suppliers, consumers and employees » Financial constraints
« Entrepreneurial activity and family involvement o Seasonalty
o  Airtransport infrastructure * Human resources management
* Health and hygiene systems o Lack of quality standards
o High cost of living (in general)
» Policy rules and regulations
* Environmental sustainability
o Ground transport infrastructure.
Opportunities Threals
« Information technology » Environmental degradation
« Transportation (low-cost camiers) e Oversupply
« European Union support « Concentration and globalisation
« Increase in tourism demand size * Lackof visibility in GDSs
« New emerging markets, China and Russia o Infrastructure
 Trends in tourism demand « Political crises/Warsherrorism
o Infrastructure development « Political intervention
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Task 4

a) Rosalia longicorn (alpine longhorn beetle)
b) 1-h, 2-f, 3-a, 4-b, 5-i, 6-g, 7-¢, 8-j, 9-c, 10-d
c)

h f a b gi ej cd

own own own own own own own
examples | examples | examples | examples examples | examples | examples
own own own own own own own
examples | examples | examples | examples examples | examples | examples

Linguistic training keys

Topic

Answer key

Topic 1

Activity 1:

A. No answer available. Activity consists of watching a video.
B. No answer available. Activity consists of a spoken competition.

Activity 2:
C.
travertine White or light-coloured calcareous rock deposited from mineral springs, used in building
sedimentary | Rock that has formed through the deposition and solidification of sediment, especially
rock sediment transported by water (rivers, lakes, and oceans), ice (glaciers), and wind.
Sedimentary rocks are often deposited in layers, and frequently contain fossils.
hot spring A spring of naturally hot water, typically heated by subterranean volcanic activity
calcium A white insoluble solid occurring naturally as chalk, limestone, marble, and calcite, and
carbonate forming mollusc shells and stony corals
thermal Water, generally of a spring or geyser, whose temperature is appreciably above the local
water mean annual air temperature
calcium A soft white element which is found in bones and teeth, and also in limestone, chalk,
and marble
D.
1. hot water springs | 2. calcium carbonate | 3. travertine 4. soft jelly
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Activity 3:
E.
1 - natural 2- travertine 3 -rock 4 - springs 5 - terraces
6 - carbonate 7 - dioxide 8 - deposited 9 - flow 10 - density
Activity 4:

F. No answer available. Activity consists of describing a picture.

Topic 2 | Activity 1: Students’ own answers.
Possible answers:

-To the east and south Transylvania borders the Carpathian Mountains, and to the west the Apuseni
Mountains.

-The Transylvanian Plateau, 300 to 500 metres high, is drained by the Mures, Somes, Cris,
and Olt rivers, as well as other tributaries of the Danube.

-The most important cities in Transylvania are: Cluj-Napoca, the fourth largest city in Romania, as
well as other cities and towns such as Brasov, Sibiu, Targu Mures, Alba lulia and Sighisoara.
-Transylvania is also the home of some of Romania's UNESCO World Heritage Sites such as
the Villages with fortified churches, the Historic Centre of Sighisoara, the Dacian Fortresses of the
Oréastie Mountains and the Rosia Montana Mining Cultural Landscape.

Activity 2: Students’ own answers.
Activity 3: Students’ own answers.

Activity 4: Suggested answer: Turda Salt Mine, located in Transylvania, is an extraordinary
place which is important for the people living in the area as well as for the tourists in search of good
disposition, interest and relaxation in a clean, purified air, with incredible therapeutic properties.

Activity 5:

a) No, it is not

b) 3 billion tons of salt
c) In 1932

d) Bomb shelter during World War Il, warehouse storage, museum, tourist
attraction, underground theme park.

Topic 3 | Activity 1: a) They were discovered in 1947,
b) Their formation goes back 150 million years to the Middle Jurassic age, when
the dinosaurs populated this region. Their footprints can be seen here today.
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c) The caves are lit with coloured lights that emphasise the beauty of the shapes of
the stalagmites and stalagtites.

Activity 2: Students’ own answers.

Activity 3:

1. A cave is defined by the Federal Cave Resources Protection Act of 1988 as “Any
naturally occurring void, cavity, recess, or system of interconnected passages
which occurs beneath the surface of the earth or within a cliff or ledge and which
is large enough to permit an individual to enter, whether or not the entrance is
naturally formed or manmade.”

2. h. All of the above.

3. Slovenia is a world-famous caving destination, with around 8,000 jamas, or
caves, located in a country smaller than Vermont.

4. Lava tubes, sea caves, glacier caves, sandstone caves, solution caves

5. ¢. Mammoth Cave

6. 390+ miles

7. 30 football fields

8. speleology

Activity 4:
1. Speleology
2. Karst

Karst areas have soluble bedrock, cracks and water. The slightly acidic rain and surface water is
able to dissolve and erode small amounts of rock and carry them away. When water gets into cracks,
it dissolves the rock and forms caves and caverns. The Yorkshire Dales, Burren (Co. Claire, Ireland)
and Gottesacker plateau (Germany) are all examples of Karst landscapes.

3.C0O2

Water is not able to dissolve limestone by itself, however water containing carbon dioxide (CO2) is
slightly acidic and is able to dissolve limestone.

Carbon dioxide is naturally present in the air, currently it's about 0.028% of our atmosphere. Living
things breathe air, burn the oxygen and exhale carbon dioxide. When the rainwater falls, it absorbs
some carbon dioxide from the atmosphere. However, the spaces in soil contain a much higher
proportion of biogenetic CO2 - mostly from bacteria. As the water flows though the soil it picks up
additional dissolved CO2 to form carbonic acid.

CO2 + H20 ---> H,CO3=H" + HCO3"
This will slowly dissolve limestone:
H* + HCO3z + CaCOs ---> Ca(>*) + 2 HCO(3)
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4. CaC»

The one thing we must have is light! CaC, is calcium carbide which reacts with water to make
acetylene.

CaC; + 2 H20 --> Ca(OH)2 + CoH2

Carbide lamps have a chamber for carbide and a water reservoir. The water drips onto the carbide
and the acetylene burns with an intense white flame. Although they are a bit smelly (called stinkys)
and can burn your ropes and hands if you're careless, they are almost indestructible and the burn
time is limited only by the amount of carbide you can carry. 2 kg of carbide will give us light for over
36 hours. On a big expedition we can leave caches of carbide around the cave. We'll have some
battery lamps too for the wet/windy sections, but we can't carry enough batteries for the whole trip.
Water (H20) is usually easy to find in a cave, as is oxygen (O2). We'll save the alcohol (CH3CH,0H)
for when we get out!

5. Trogloxenes

All the "Trogs" spend time in caves. (frog = cave, from the Greek). Troglobites (bios = life) live
permanently in the cave and have adapted for it, they can't live outside.

Troglophiles (phileo = love) can venture outside caves but can live and feed entirely inside. They
may have some adaptions for cave life.

Trogloxenes (xenos = visitor) are temporary cave residents which freely move in and out of the
cave. These cave visitors seek out such a habitat from choice, and never complete their entire life
cycle in the cave.

Troglodyte is a confusing term. It originally meant cave dweller i.e. a caveman. But it is non specific
and is no longer used to classify cave life. It's also the species name of the chimpanzee (Pan
troglodytes) and a genus of singing birds including the common wrens (Troglodytes troglodytes)
neither of which spend any significant time in caves.

6. Vadose

The passage was formed by the stream eroding downwards, just as they do above ground. The
stream carries pebbles and sand and erodes by abrasion and solution only at the bottom, resulting
in a tall narrow passage. The area above the water table where this can occur is called the vadose
zone and this is a vadose passage.

7. While completely underwater

This is an example of a phreatic passage, i.e. one that was formed completely underwater. The
water dissolves the rock evenly all round and can produce almost perfect tubes - sometimes the
size of train tunnels. As the water table drops, the passage empties, and a small stream can erode
a vadose slot in the floor - forming a keyhole passage.

8. Stalagmites
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Stalactites and stalagmites are types of speleothems. As water laden with dissolved minerals drips
from the roof, some minerals are deposited which accumulate to form stalactites. When the drip
lands on the floor some of it evaporates, depositing more minerals there to form stalagmites. Not
only are they rather beautiful, by taking samples and analysing the chemical composition of the
layers, we can deduce past temperature and rainfall patterns.

9. Sump

A whaletail is a descender (friction device for abseiling down ropes) consisting of a machined
aluminium block with slots, used almost exclusively by Australians. A vug is a cavity filled with
crystals.Some streams in farming areas carry animal dung and are quite sewer-like, but the normal
term is "Sump".

10. Lycopodium

All of these can be used to trace water. Fluorescein used to be widely used and can be detected in
tiny quantities, but fluorescent green water can be quite upsetting to locals wanting to use the water
for drinking. Leucophor is a fluorescent whitener which is more discreet, but can still cause the water
to glow under ultraviolet light - creepy. Salt can be detected in small quantities by changes in water
resistance - but you do need to dump a lot of it so it's heavy to carry and can be harmful to aquatic
life until it's very diluted. Lycopodium spores are the most troublesome, but are the most benign.
You have to filter them out with fine nets and identify them under a microscope.

The longest successful water trace was from Beysehir Golu to the Manavgat springs, in Turkey,
over a distance of 130 km. 390 kg of fluorescein was used and the dye reappeared after 366 days.

Topic 4

Activity 1
1- more than 80 %
2- by flushing the toilet/ by taking shower/ by washing our dishes

- human waste/ soaps/ solvents/ pharmaceuticals/other chemicals that pollute
the water
3- harmful substances like: germs, pesticides, heavy metals, radioactive materials
4- in treatment plants
5- in agriculture/ in constraction materials/ in producing biogas and biofuels
Activity 2:
1- anozzle, 2- high pressure, 3- the sewer system, 4- vacuum trucks, 5-Mechanical,
6- debris, 7- hydraulic cleaning, 8- clearing blockages, 9- Chemicals
Activity 3:
Fill the gaps: 1- biodiversity, 2- footprints, 3- environmental, 4- diminishing, 5-
supposed to, 6- unspoiled
Words and expressions: 1-g, 2-i, 3-f, 4-e, 5-h, 6-j, 7-d, 8-b, 9-c, 10-a
Activity 4:
1-a, 2-b, 3-a, 4-b, 5-a, 6-b, 7-a, 8-b, 9-a, 10-b
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