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FOREWORD                     
 

This science package is grounded in three pre-suppositions 

 

1. The purpose of education is to assist individual humans build on their natural talents and become astute, 

competent, self-managing agents. We do this by focusing and skilling what Augustine called the anima, 

the animus and the intellectus – the Cologne School of Psychology’s ‘three levels of thinking’. This 

translates in science to developing cognitive skills related to collecting information, establishing its 

reliability, and determining its relevance and explanatory power. 

 

2. Young people of middle school age are competent in what Piaget called ‘concrete operations’ and 

beginning to learn how to operate in ‘formal operations’. That is to say, they have had 5-6 years developing 

their observational powers; now they are starting to theorise, to think about matters like value, significance 

and the extrapolation of information derived from their observations. The package assumes that the 

student’s observational powers are fully developed and introduces theoretical components (like graphs) 

from simple to complex.. 

 

3. Reality is found in nature rather than in the human imagination. Thales developed his positivist agenda 

at Miletus in the 5th Century BCE in opposition to the superstitions and philosophy of his time; we deal 

with the same issue today – do we find reality by observing the world around us or by manufacturing a 

false reality in the theatre of our mind? The twin notions of ‘carbon pollution’ and ‘climate change’ were 

developed by the Members of the Club of Rome to serve their vested interests; and their dogmas have 

been accepted as reality, without question or investigation, by governments, the media, and millions of 

ordinary people. This package takes the student back to nature, to collect information and ask whether it 

supports or denies these propositions 

 

Recently, I met a woman who told me she was very worried about the rising sea level. I told her: ‘I have good 

news for you, the sea is not rising’. She said: ‘How can I know this’. I said: ‘Go down to the beach and take a 

look’. She said: ‘Oh! I never trust what I can see, only what the experts tell me’. This does not support the 

view that our education system is working!  

 

The twelve FACT SHEETS and WORK SHEETS in this package are an attempt to ensure the next generation 

is capable of discerning reality from mythology by applying a rational/purposive agency to the myriad of 

challenges that are bound to confront them. 

 

 

Dr John S Potter 
B.Ag.Sc., Dip.Ed., B.Ed., M.Ed., D.Litt., CMC 

Morayfield, Qld 2019 

 

 

 

 

 

 

 

 



PEDALOGICAL EXPLANATION                                       
 

SCIENCE 

 

Psychological development plan: FACT SHEETS 1 to 12: 

 

1. Empirical information is provided (facts and language). First contact with theory (atomic structure).  

2. Further theorising. Introduction of scientific nomenclature and chemical reactions.  

3. Introduction to explanation. Graphs as explanatory tools. 

4. More empirical data. Examples of explanation (El Nino/La Nina). Complex graphs. First request for 

explanation by students. 

5. Scientific instrumentation and field data collection. Introduction to biological variation.  

6. Introduction to interpreting field data in assessing climate change dogma: the greenhouse effect. 

7. Collection and interpretation of field data connected with the hypothesis of melting ice.  

8. Further data on melting ice. Introduction to experimental method. Developing explanations from 

empirical data. 

9. Conducting ‘literature’ research: investigation of historical records; using data to test an hypothesis. 

10. More research in published material. Examples of ‘proven’ explanations relating to phenomena. 

11. Developing an hypothesis.  

12. Recognising false hypotheses.  

 

SOCIAL SKILL DEVELOPMENT 
 
A secondary aim of this package is to reinforce social skills in relation to the following: 
 

• Teamwork – managing the process  

• Debate – finding consensus 

• Presentation – verbal and documentation 

 

 

 

 

 

 

 

 

 



THE CARBON STORY                      FACT SHEET 1 
Author: Dr John S Potter, The Paraclete Institute Inc., Morayfield, Qld 4056: paracamp@senet.com.au 

 

WHAT IS CARBON? 
 

Carbon is a chemical element. We refer it by the symbol ‘C’. 
 

Carbon has an atomic number of 6 (6 protons in the nucleus and 6 orbiting electrons). The most common 

form of carbon also has 6 neutrons in the nucleus, giving it an atomic mass of 12.0107.  
 

               
    Common carbon form  - C-12                                      Isotopes of Carbon 
 

Carbon has several isotopes that have one or more extra neutrons in the nucleus. Carbon-14 is radio-active 

and is used to calculate the age of old objects by Carbon Dating. 
 

WHERE DO WE FIND CARBON IN NATURE? 
 

Carbon is the sixth most abundant element on the earth. In nature it is found in an elemental form as 

graphite, diamonds and carbon black. 
 

              
Graphite     Unpolished diamond       Cut and polished diamond               Carbon black 
 

Carbon is a major component of coal, oil, natural gas, coke and charcoal.  
 

                             

Coal               Oil       Gas           Charcoal 
 

Carbon is a major component of all living tissue, including trees and other vegetation, and animal tissue: 

bones, carbo-hydrates, proteins, fat and nucleic acid. It makes up 18% of the mass of the human body. 

Carbon occurs in massive amounts as lime (calcium carbonate) in sea shells, soil, rocks and bones. 
 

         
Shells   Limestone  Marble   Garden Lime       Bones 



 THE CARBON STORY                                      WORKSHEET 1 

 

 

 

PREPARATION   

 

Divide the Class into groups of three students. Nominate groups to undertake research on the Internet and 

prepare a verbal presentation with aids and a computer file on the following topics: 

 

 

TOPIC 1: What is the lead in a pencil made from? Where do we get the basic materials?  

 

TOPIC 2: What are the differences between the various substances we call coal? 

 

TOPIC 3: How much carbon is in the human body? What parts of the body have carbon in them? 

 

TOPIC 4: Where do diamonds come from? What are they used for? 

 

TOPIC 5: What is wood made of? How much of wood is carbon? 

 

 

PRESENTATIONS 

 

Arrange for groups to present their findings to the class 

 

 

REPORTS 

 

Each group should prepare a one-page document on their findings for inclusion in a Class Report document. 

The document can be digital or hard copy. 

 
 

 

 

 



THE CARBON STORY                   PEDAGOGY 
 

 

 
SUGGESTED LEVEL : Middle School: Years 8-10  

 

AIDS REQUIRED:  CARBON STORY FACT SHEETS for each Student 

    Seating Arrangements for Discussion Groups/Three Students 

    Laptops for each Student or at least one per Group of Three 

    Presentation Aids - White Board/Pens, Power Point Projector 

    Printer for producing Group Reports and Final Document 

    Paper, Report Document Covers and Binding Facility 

 

NEW CONCEPTS:  Chemical Element 

Structure of an Atom  

Atomic Number 

Atomic Mass 

Isotopes 

Radioactivity 

Carbon Dating 

 

NEW WORDS :  Proton 

    Neutron 

    Electron 

    Isotope 

    Radioactive 

    Graphite 

    Carbon Black 

    Component 

    Carbo-hydrate 

    Protein 

    Nucleic Acid 

    Calcium 

    Carbonate 

 

NEW INFORMATION : Composition of pencil ‘lead’ 

    Sources of clay and graphite 

    Types of coal 

    Chemical composition of the Human Body 

    Properties of Diamonds 

    Chemical composition of Wood 

 

SKILLS NEEDED:  Reading Comprehension 

    Computer Skills/Internet Search Skills 

    Discussion/Negotiation Skills 

    Decision Making Skills/Building Consensus 

    Presentation Skills  

    Writing a report 

    Presentation of a Report 

 

 

 

 

 

 

 

 

 



THE CARBON STORY                      FACT SHEET 2 

Author: Dr John S Potter, The Paraclete Institute Inc., Morayfield, Qld 4056: paracamp@senet.com.au 

 

WHAT IS CARBON DIOXIDE? 
 

Carbon occurs in a number of gases. The most common are: carbon monoxide (found in car fumes) is made 

up of one carbon atom combined with one oxygen atom; and carbon dioxide, one carbon atom and two 

oxygen atoms, is found in small amounts in the air we breathe. CO2 is the scientific shorthand formula for 

carbon dioxide. 

                                                                    
           carbon monoxide molecule   carbon dioxide molecule 
 

Carbon dioxide is a tasteless, odourless, colourless and harmless gas. We know this because the air 

around us contains CO2 and we cannot taste it, smell it or see it.  
 

We use CO2 in various ways. We use it to make the bubbles in soft drinks - we drink this, and it does not hurt 

us! We freeze it to make dry ice - which we can touch without it doing us any serious harm. But the place of 

CO2 in the biological scheme of things is much more significant than these uses; CO2, along with water, is a 

crucial contributor to the production of the most basic food needed by plants and animals. 
 

PHOTO-SYNTHESIS 
 

Plants have the ability to trap sunlight and make it available as chemical energy for life processes in plants 

and animals. We call this process photo-synthesis because it involves the use of photo (light) energy in the 

synthesis (building up) of the basic food stuff glucose from CO2 and water (H2O). 
 

A stomate in a plant leaf 
 

Plants ‘breathe in’ CO2 through holes in their leaves called stomates and take up water through their roots 

and translocate it to the leaves via the xylem, a vessel in plant stems. In the leaves is a substance called 

chlorophyll which gives most plants their green colour; it is chlorophyll that traps sunlight energy and makes 

it available for the plant to synthesize glucose, a basic form of sugar which is the major source of energy in 

nature. Oxygen as an important by-product of the photo-synthetic process; it passes out of the stomata into 

the atmosphere and refreshes the air we breathe. We can write the photosynthesis story this way: trapped 

light energy causes six molecules of carbon dioxide to combine with six molecules of water. The result is one 

molecule of glucose and six molecules of oxygen. 
 

[Carbon Dioxide + Water + Sunlight Energy] produces [Glucose + Oxygen] 
 

We can write this reaction in symbols:         6CO2 + 6H2O + (E) → C6H12O6 + 6O2 

  

We call glucose a carbohydrates (sugar), because it contains carbon, hydrogen and oxygen. Glucose is the 

substance from which most life forms, including humans, get their energy for life. Plants use some of the 

glucose they produce for their own use but store the rest in their leaves, roots and stems in complex forms 

like cellulose and starch. We eat plants containing these substances and they keep us alive and active.  



THE CARBON STORY                                   WORKSHEET  TWO    

 

 

PREPARATION 

 

Divide the class into groups of three and each group: 

 

• Do an Internet search on one of the following topics.  

• Prepare a document on their findings 

 

 

TOPIC 1: How do drink manufacturers get drinks to fizz? 

 

TOPIC 2: How do we make dry ice? What do we use it for? 

 

TOPIC 3: Starch is composed of glucose. What vegetables have a lot of starch in them and are a good  

    source of energy? 

 

TOPIC 4: How many different types of sugar are there? How many of them have glucose in them? 

 

 

PRESENTATION 

 

Arrange for each group to make a present their findings to the whole class. 

 

 

REPORTS 

 

Consolidate the group reports into a Class Report in digital and/or hard copy form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THE CARBON STORY                     PEDAGOGY 

 

 

SUGGESTED LEVEL : Middle School - Years 8-10  

 

AIDS REQUIRED:  CARBON STORY FACT SHEETS for each Student 

    Seating Arrangements for Discussion Groups/Three Students 

    Laptops for each Student or at least one per Group of Three 

    Presentation Aids - White Board/Pens, Power Point Projector 

    Printer for producing Group Reports and Final Document 

    Paper, Report Document Covers and Binding Facility 

 

NEW CONCEPTS:  Gas 

    Chemical Formula 

    Bubbles in Drinks 

    Dry Ice 

    Photo-Synthesis 

    Basic Food/Glucose 

    Plants Breathing 

    Sunlight Energy 

    Biological Process Equation 

    Chemical Formulae 

    Composition of Plants 

 

NEW WORDS :  Carbon Monoxide 

Carbon Dioxide 

Molecule 

Oxygen 

Dry Ice 

Synthesis 

Glucose 

Stomates 

Chlorophyll 

Glucose 

Carbohydrates/Sugars 

Energy 

Cellulose 

Starch 

 

NEW INFORMATION : Structure of a Molecule 

    Properties of CO2 

    Bubbles in Drinks 

Nature of Dry Ice 

    Plants Trap Sunlight/Green Colour 

    Water Uptake in Plants 

    Chemical Process 

    Components of Glucose 

    Production of Oxygen 

    Energy for Life 

    Storage of Plant Foods 

    Vegetables as Source of Energy 

 

SKILLS NEEDED:  Reading Comprehension 

    Computer Skills/Internet Search Skills 

    Discussion/Negotiation Skills 

    Decision Making Skills/Building Consensus 

    Presentation Skills  

    Writing a report 

    Presentation of a Report 

 



THE CARBON STORY                      FACT SHEET 3 

Author: Dr John S Potter, The Paraclete Institute Inc., Morayfield, Qld 4056: paracamp@senet.com.au 

 

HOW MUCH CARBON DIOXIDE DO PLANTS NEED? 
 

The graph in Fig.1 shows that the rate of photo-synthesis goes up in a plant when the level of CO2 in the air 

increases from 0ppm to about 1200ppm: 

           

 

 

 

 

  ↑ 

                 Increasing 

             production of  

                                               glucose         

     ↑ 

        

 

 

 

 

 

             0            300          600          900         1200 

                    Concentration of CO2 in the air in ppm 
 

Fig 1: The rate of photosynthesis in plants and carbon dioxide concentration in the atmosphere 
 

Glucose production falls rapidly when the concentration of CO2 in the air is less than 300ppm; when it falls 

below 250ppm plants die. In the 1950s the concentration of CO2 in the atmosphere was only slightly above 

300ppm - we did not know how close we were to a situation where major forests and food crops began failing; 

if that had happened, we would have died too.  
 

Fortunately, the level of CO2 started rising in the 1950s, so the danger is past. Today the level is around 

410ppm, but we could still do with higher levels, as plants grow quicker and better with higher concentrations 

of CO2 in the air. Glasshouse farmers pump CO2 into their glasshouses to improve the growth of their crops. 

Fig.2 shows the increased growth when 150ppm, 300ppm and 450ppm of CO2 is added to the ambient air 

being breathed by pine trees growing in glasshouses.        
 

 
Fig 2: Improvement in the growth of pine seedlings when we add CO2 to the air in a glasshouse  



THE CARBON STORY                            WORKSHEET  THREE    

 

 

 

PREPARATION 

 

Divide the class into groups of three students and ask them to investigate and report on the following 

questions: 

 

1. At the moment the ambient air contains about 410ppm of CO2. Convert this to %. Is the 

concentration of CO2 in the atmosphere high or low? 

 

2. How high can the concentration of CO2 get in submarines before it  is dangerous to humans? 

 

3. What do glasshouse operators think is the best level of CO2 in the air for vegetable production? 

 

 

 

CLASS REPORT 

 

Call the whole class together and get them to decide on the best level of CO2 in the air for humans and 

vegetable production 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THE CARBON STORY                                                                           PEDAGOGY 
 

 

 

SUGGESTED LEVEL : Middle School - Years 8-10  

 

AIDS REQUIRED:  CARBON STORY FACT SHEETS for each Student 

    Seating Arrangements for Discussion Groups/Three Students 

    Laptops for each Student or at least one per Group of Three 

    Presentation Aids - White Board/Pens, Power Point Projector 

    Printer for producing Group Reports and Final Document 

    Paper, Report Document Covers and Binding Facility 

 

NEW CONCEPTS:  Graph 

    Atmosphere/Composition 

    Concentration (ppm/%) 

    Glasshouses 

 

 

NEW WORDS :  Atmosphere 

    Glasshouse 

    Adjacent 

    Ambient Air 

 

NEW INFORMATION : Graphs and What They Mean 

    Relationship Between CO2 Concentration and Glucose Production 

    Relationship Between CO2 Concentration and Plant Growth 

    Importance of CO2 for Plant Health 

    Air in  Submarines  

 

SKILLS NEEDED:  Reading Comprehension 

    Interpretation of Graphs 

    Computer Skills/Internet Search Skills 

    Discussion/Negotiation Skills 

    Decision Making Skills/Building Consensus 

    Presentation Skills  

    Writing a report 

    Presentation of a Report 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



THE CARBON STORY                      FACT SHEET 4 
Author: Dr John S Potter, The Paraclete Institute Inc., Morayfield, Qld 4056: paracamp@senet.com.au 

 

IS THE CONCENTRATION OF CO2  IN THE AIR CHANGING? 
 

     
Dr Charles Keeling   Hawaiian Islands – Big Island right            Mauna Loa Volcano 
 

The graph below is called the Keeling Curve. It was developed by Dr Charles Keeling at the Mauna Loa 

Observatory on the big island of the Hawaiian group. (The squiggles in the line are due to seasonal variation 

in CO2 concentration each year, as shown in the small graph). The main graph shows a steady increase of 

CO2 in the air at Mauna Loa over sixty years, 1958 to 2018. In 1958 the concentration was 315ppm, by 2018 

it was 405ppm; it rose 90ppm (28%) in 60 years, at a fairly steady rate of 1.5ppm/year. 
 

        

 

Fig.1: The Keeling Curve - Measurements of Atmospheric CO2 at the Mauna Loa Observatory, Hawaii 

 

Two Italian scientists, Dr Ciattaglia and Dr Rodriguez, measured CO2 levels on King George Island in  the 

South Shetlands from 1994 to 2009. Their records show a rise of 357ppm to 385ppm, i.e. 28 ppm in 16 years 

- 1.75 ppm/year. Thus, we have information from Hawaii near the Equator (Lat.190N) and in the Antarctic 

(Lat. 620S) that show atmospheric CO2 levels are rising at the rate of around 1.6 ppm per annum.  
 

WHAT IS CAUSING THE RISE IN CO2 LEVELS? 
 

What has caused the steady rise in CO2 level at Mauna Loa and Jubany? Both places are very isolated from 

industrial activity; Hawaii is 3 650km from the USA coast and the South Shetlands are in the middle of the 

Antarctic Ocean. There is an active volcano on the Big Island in Hawaii; perhaps this could be the 

explanation? There is nothing happening on King George Island so what is causing the build-up of CO2 there? 

Ciattaglia and Rodriguez think El Nino and La Nina events in the ocean may be having an effect. And what 

is causing the annual cycle of CO2 levels? We will have to explore these ideas in a later Fact Sheet. 



THE CARBON STORY                                      WORKSHEET 4 

 

 

 

PREPARATION: Divide the class into groups of three students. 

 

 

TASK 1: Download Google Maps and locate the Hawaiian Islands and the South Shetlands. Note how remote  

  they are from an industrial activity. What could be the cause of the rise in CO2 levels in the air there?              

  Prepare to report to the whole class. 

 

TASK 2: Look up EL Nino and La Nina on the Internet. What are they? Prepare to report to the whole class. 

 

TASK 3: Discuss the following and be ready to report your ideas to the whole class. 

 

Some people believe that a rise in CO2 in the air will lead to higher temperatures. The graphs show 

the temperature at Mauna Loa from 1977 to 2006 (30 years). The graph on the left shows the average 

temperature in degrees Celsius at mid-day; over the 30-year period the average temperature fell by 

0.40C. The bottom graph gives the temperature at mid-night, over 30 years the temperature rose by 

1.20C. Was this trend good or bad? Would it hurt if the day time temperature was lower and the night 

time temperature was warmer? 

 

              
    Trend in Mean Daily Temperature at Mid-Day        Trend in Mean Daily Temperature at Mid-Night 

 

Fig.1: Temperature Trends at Mauna Loa Summit, Hawaii: 1977-2006 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THE CARBON STORY             PEDAGOGY 

 

 

SUGGESTED LEVEL : Middle School - Years 8-10  

 

AIDS REQUIRED:  CARBON STORY FACT SHEETS for each Student 

    Seating Arrangements for Discussion Groups/Three Students 

    Laptops for each Student or at least one per Group of Three 

    Presentation Aids - White Board/Pens, Power Point Projector 

    Printer for producing Group Reports and Final Document 

    Paper, Report Document Covers and Binding Facility 

 

NEW CONCEPTS:  Pacific Islands 

    Volcano 

    Observatory 

    South Shetland Islands 

    Latitude/Equator 

    Annual Cycle of CO2 

    CO2 and Industrial Activity 

    El Nino and La Nina 

    Temperature 

 

NEW WORDS :  Keeling 

Pacific Ocean 

    Atlantic Ocean 

    Hawaii 

    Mauna Loa 

    Observatory 

    King George Island 

    South Shetland Islands 

    El Nino/La Nina 

 

NEW INFORMATION : Volcanism 

    Increase of CO2 Concentration over Time 

    Annual Cycle of CO2 

    Temperature Trends (Hawaii and South Shetlands) 

 

SKILLS NEEDED:  Reading Comprehension 

    Graph Reading Skills 

    Computer Skills/Internet Search Skills 

    Discussion/Negotiation Skills 

    Decision Making Skills/Building Consensus 

    Presentation Skills  

    Writing a report 

    Presentation of a Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THE CARBON STORY                      FACT SHEET 5 
Author: Dr John S Potter, The Paraclete Institute Inc., Morayfield, Qld 4056: paracamp@senet.com.au 

 

HOW DO WE  MEASURE TEMPERATURE? 
 

We measure temperature with a thermo-meter. The traditional thermometer consists of a glass tube with a 

supply of mercury in a bulb at the bottom; as the temperature rises, the mercury expands up a thin glass tube 

and the temperature is read from a scale printed on the backing board. These days there are at least eleven 

different types of thermometer; here are a few of them:   
 

                                      

      Traditional                  Resistance      Thermocouple        Dual Sensor        K-type      Infra-red 

 

MEASURING AMBIENT AIR TEMPERATURE 

 

1. At Ground Level 
 

At ‘ground level’, we place the thermometer in a Stevenson Screen; the screen protects the thermometer 

from sun and wind and locates it at a standard height above the ground. The screen needs to be away 

from buildings and other influences. 
 

2. In the Atmosphere 
 

To  measure temperature above the earth we send instruments up in a balloon. The instrument package 

contains a radio which sends message back to the earth station. 
 

3. Satellites 
 

Weather satellites carry equipment that measures radiance, i.e. heat being reflected from oxygen 

molecules in the atmosphere.  
 

              
Stevenson Screen                    Balloon                    Satellite 

CAUTION! 
 

As with all ‘gadgets’, we need to remember that thermometers are not perfect. It is very critgical where a 

ground thermometer is located. And there is a problem with balloons and satellites – the results they give 

have to be interpreted, and different people have different systems of interpretation and get different answers. 

Satelittes tend to give different results than balloons; different people tend to prefer one system or the other.  

https://www.md-health.com/images/10402162/image002.jpg
https://www.md-health.com/images/10402162/image003.jpg
https://www.md-health.com/images/10402162/image004.jpg
https://www.md-health.com/images/10402162/image006.jpg
https://www.md-health.com/images/10402162/image008.jpg


THE CARBON STORY                                      WORKSHEET 5 

 

 

 

PREPARATION 
 

Have on hand,  five (5) traditional thermometers that are not fragile. Divide the class into five groups and give 

each group a thermometer and a clipboard for recording information. 

 

 

EXERCISE 

 

1. Take the class outside. Ask each group to measure the temperature at different sites, e.g. under the 

veranda, in direct sunlight, on grass, etc. Also, measure the temperature at different heights from the 

ground. Each group should prepare a table of their results. 

 

2. Take the class on an excursion around the district and get the groups to take temperatures at different 

sites. City schools can take readings at various places in town and in parks and playing fields, in 

shade and in sunlight, at high and low points in the landscape. Country schools can take readings in 

paddocks, in scrub and forests, in long grass, etc.  

 

 

PRESENTATION 

 

Each group presents their information to the whole class. 

 

 

WHOLE CLASS DISCUSSION 

 

1. Where would be the best place to install a Stevenson Screen to represent the whole district? 

 

2. If the screen was to be placed at the school, where would you put it? 

 

3. Over time, screens have to be shifted due to developments. What does this tell us about being careful 

about interpreting long term records? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THE CARBON STORY                    PEDAGOGY 

 

 

SUGGESTED LEVEL : Middle School - Years 8-10  

 

AIDS REQUIRED:  CARBON STORY FACT SHEETS for each Student 

    Seating Arrangements for Discussion Groups/Three Students 

    Laptops for each Student or at least one per Group of Three 

    Presentation Aids - White Board/Pens, Power Point Projector 

    Printer for producing Group Reports and Final Document 

    Paper, Report Document Covers and Binding Facility 

 

NEW CONCEPTS:  Measuring Temperature (Ground, Atmosphere) 

    Thermometer 

    Stevenson Screen 

    Balloons and Satellites 

    Interpreting Data 

    Conducting Field Research 

    Identifying Locations in as Landscape 

    Collating Data 

    Drawing Conclusions from Data and Responding 

     

NEW WORDS :  Thermometer 

    Resistance 

    Thermocouple 

    Dual Sensor 

    K-Type 

    Infra-Red 

    Stevenson Screen 

    Meteorological Balloon 

    Satellite 

 

NEW INFORMATION : Types of Thermometers 

    How Temperature is Measured 

    Variation of Temperature Close to the Ground 

    Siting of Thermometers on the Ground 

 

SKILLS NEEDED:  Reading Comprehension 

    Computer Skills/Internet Search Skills 

    Discussion/Negotiation Skills 

    Decision Making Skills/Building Consensus 

    Presentation Skills  

    Writing a report 

    Presentation of a Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THE CARBON STORY                      FACT SHEET 6 
Author: Dr John S Potter, The Paraclete Institute Inc., Morayfield, Qld 4056: paracamp@senet.com.au 

 

WHAT IS THE GREENHOUSE EFFECT? 
 

If you lock your car with the windows up, when you get back some time later, the inside of the car will be 

hotter than it is when you left it. We all know that you never leave a child or an animal  in a locked car, 

ANYTIME, don’t we; they can die in there, in just a few minutes! We call this the Greenhouse Effect because 

it is what the vegetable growers use to grow food in winter in glasshouses. 
 

The diagram below shows how this works. Light is able to move freely through glass, whether it is the car 

window or the roof of a glasshouse. When the light energy hits the ground or some object in the glasshouse 

it is transformed to energy with a longer wave length, which we call infra-red energy (heat). This energy is 

reflected back to the glass but not all of it is able to pass through due to its longer wave length. Hence the 

interior of the glasshouse or car heats up, even in winter time when the outside temperature is low.  

 

                  
           How the greenhouse effect works             A temporary greenhouse effect in the atmosphere 
 

IS THERE A GREENHOUSE EFFECT IN THE UPPER ATMOSPHERE? 
 

During the day, when the sun is shining, the atmosphere heats up. When the sun ‘goes down’, the earth 

starts to cool as radiant (reflected) heat is given back to the atmosphere. If there is complete cloud cover, 

the air stays warmer, because the heat cannot escape as quickly as it does when the sky is clear.  
 

There is no permanent hotspot in the atmosphere. We know this because, when we take-off in an aeroplane 

and watch the air temperature on the screen on the back of the seat in front of us, we note that the outside 

temperature drops quickly. No matter where we are in the world, there is a steady drop in temperature to 

around -530C at 10 000m. This is supported by satellite data and confirmed by ice and snow on mountains, 

at the equator (Mt Kilimanjaro), as well as in temperate and polar regions.  

 

       
 Summit of Mount Kilimanjaro, Lat.00   Cascade Mountain, Canada, Lat.510       Mt Vinson, Antarctica, Lat.780S              

 

It there is no hotspot, then CO2 is not a greenhouse gas as some are claiming. The concentration of CO2 

in the atmosphere is 0.04%, this is nothing compared with water which may be 30 000ppm (3%) – and water 

is not branded a pollutant!     (See Dr David Evans: https://www.abc.net.au/news/2008-12-19/38136). 

https://www.abc.net.au/news/2008-12-19/38136
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EXERCISE 

 

There is a lot talk in the media about the various atmospheric layers – you need to be familiar with them so 

that you can properly assess what you are being told. Not all the people who talk on the media and call 

themselves experts and scientists can be trusted. 

 

Learn about the atmosphere. You teacher will guide you through this exercise. 

 

             Height in km 

↓       

                        Temperature 0C  

 

Note the red line in the diagram on the right. That is the temperature line.  

 

At 10km (31 400ft) the temperature is close to -600C; this agrees with our observations in the aeroplane. 

Again, we see that there is no ‘hotspot, Greenhouse effect, in the Troposphere.  

 

The Stratosphere heats up due to the ozone layer filtering the sunlight as shown in the diagram to the left 

(blue layer).  

 

Note the arrow on the bottom rung of the left diagram; that is radiant heat leaving the earth’s surface. Note, 

also, the mountain with snow on it on the bottom ring! It is cold up there! 

 

QUESTION? 

 

If there is no greenhouse effect, what is all this talk about Greenhouse gasses, melting ice sheets and more 

frequent cyclones and tornados? We will look at these issues in further Fact Sheets. 

 

 

 

 

 

 

 

 



THE CARBON STORY              PEDAGOGY 

 

 

SUGGESTED LEVEL : Middle School - Years 8-10  

 

AIDS REQUIRED:  CARBON STORY FACT SHEETS for each Student 

    Seating Arrangements for Discussion Groups/Three Students 

    Laptops for each Student or at least one per Group of Three 

    Presentation Aids - White Board/Pens, Power Point Projector 

    Printer for producing Group Reports and Final Document 
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NEW CONCEPTS:  Greenhouse Effect/Car and Glasshouse 

    Greenhouse Gas 

    Wave Length 

    Heat Radiation 

    Relationship of Temperature and Growth of Plants 

    Impact of Sun on Atmospheric Temperature 

    Effect of Cloud Cove 

    Atmospheric Hotspot/Temperature Gradient 

    Snow on Mountains 

    Pollutant 

    Atmospheric Layers 

    Melting Ice     

 

NEW WORDS :  Greenhouse 

    Hotspot 

    Pollutant 

    Troposphere 

    Stratosphere 

    Mesosphere 

    Ozone Layer 

    Cyclone/Tornado 

    Mt Kilimanjaro 

    Cascade Mountain 

    Mt Vinson 

 

NEW INFORMATION : Heating up of Vehicles 

    Heating of Glasshouses 

    Warming Effect of Cloud Cover 

    Ice on Mountains of All Latitudes 

    Temperature Gradient in Upper Atmosphere 

    Modifying Effect of Ozone Layer 

 

SKILLS NEEDED:  Reading Comprehension 

    Computer Skills/Internet Search Skills 

    Discussion/Negotiation Skills 

    Decision Making Skills/Building Consensus 

    Presentation Skills  

    Writing a report 

    Presentation of a Report 
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IS THE ANTARCTIC ICE SHEET MELTING? 
 

First of all, let’s learn about the Antarctic Ice Sheet. Here are few facts from the Internet: 

 

• It averages 2.2km thick; 4.8km at the thickest 
 

• Its volume is 29 million km3 of ice. 
 

• It contains 61% of the world’s fresh water 
 

• Mt Vinson is the highest point at 4 892m a.s.l*. 
  

• The south pole is 1300km from the nearest  

point on the sea and 2 835m a.s.l*. 
 

• There are a number of glaciers; the Lambert  

Glacier is 40km wide and 400km long. 
 

• The mean temperature is -120C on the coast  

and -600C inland. 
 

When you dig down in the ice, whether you are at the coast or well inland, the temperature quickly drops to 

a constant -350C. 
*[a.s.l. is the official shorthand for ‘above sea level’] 

    
Mt Vinson – Latitude 78.50S         Camp at the South Pole – Latitude 900S 

     
Surface of the Lambert Glacier        Ice breaking off a glacier into the sea 

 

There are reports, from time to time, that the Antarctic Ice Sheet has gained or lost ice. In fact, the Ice 

Sheet remains at about the same size. It gains ice when there are heavy snow falls and loses ice 

when glaciers push ice into the sea. NB Glaciers do not melt – they move physically under gravity. 

 

Does the Ice Sheet melt? That’s up to you to decide from your research – see the Worksheet. 
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EXERCISE 
 

Divide into groups of three students and undertake the following scientific investigation 

 

 

BACKGROUND INFORMATION 

 

The main United States base in Antarctica is at McMurdo Sound. It is 1360km north of the South Pole. 

 

                                                                                               
        Mean Monthly Average Temperature (blue) 

        Mean Monthly Maximum Temperature (pink) 

        Mean Monthly Minimum Temperature (yellow) 

 

    Mean Temperatures, McMurdo Station, Antarctica 

 

The graph shows the mean maximum, minimum and average temperatures for each month of the year at 

McMurdo Sound. 

 

 

QUESTIONS 

 

1. Which months could we expect to have temperatures above 00C at McMurdo Sound? How much* ice 

would melt? 

 

2. McMurdo Sound is on the coast and one of the ‘warmest’ places in Antarctica. How much* ice would 

you expect to melt each year further inland? 

 

3. If the ambient temperature rose by 20C in the next 100 years, how much* extra ice would melt? 

 

[*Give rough amounts: e.g. none, a little, a fair bit, a lot] 

 

 

 

 

 

 

 

 



THE CARBON STORY             PEDAGOGY 

 

 

SUGGESTED LEVEL:  Middle School - Years 8-10  
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NEW CONCEPTS:  Ice Sheet 

    Glacier 

    Complex Graph 

 

NEW WORDS :  Ice Sheet 

    Glacier 

    McMurdo Sound 

    Mount Vinson 

    Lambert Glacier 

 

NEW INFORMATION : Thickness of Antarctic Ice Sheet 

    Volume of Antarctic Ice Sheet/Percentage of World’s Fresh Water 

    Elevation above sea level (a.s.l.) 

    Size of Lambert Glacier 

    Temperature of Ice at Depth 

    Glaciers move under Gravity 

    Location of US Base at McMurdo Sound 

 

SKILLS NEEDED:  Reading Comprehension 

    Analytical Skills 

    Computer Skills/Internet Search Skills 

    Discussion/Negotiation Skills 

    Decision Making Skills/Building Consensus 

    Presentation Skills  

    Writing a report 

    Presentation of a Report 
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IS THE ARCTIC ICE MELTING? 
 

 
 

There are three frozen areas in the Arctic 
 

1. The Greenland Ice Sheet: This Ice Sheet (the very white patch on the right of the picture above) covers 

80% of Greenland. It is similar to the Antarctic Ice Sheet. The average temperature of the Sheet in the 

north is -310C; in the south -200C. The Sheet is up to 3km deep, 2400km long and 1100 km wide. Some  

melting occurs in summer, but this is off-set by snow and low temperatures in winter – the Sheet 

remains much the same from season to season. 
 

2. The Arctic Pack-Ice: This is the large white patch over the sea at the top of the picture above. About 

50% of it melts every year in summer and freezes again in winter. (Does this increase sea levels? See 

Work Sheet). 
 

3. Permafrost: Most of the land in Alaska and the Northern parts of Siberia and Canada is permanently 

frozen. The frozen layer is usually about 60cm to 4m thick, but it can be much deeper. In some places, 

the surface melts to a depth of 5-10cm during the summer and small plants grow for a few months; 

otherwise the land is covered with snow and ice and unfit for habitation. 
 

       
            Greenland Ice Sheet            Arctic Pack Ice              Permafrost 

 

These days we see frequent media reports suggesting that the Greenland Ice Sheet and Arctic Pack Ice 

are melting. This is true but they fail to mention that the ice builds up again in winter. The overall-effect is 

that the volume of ice remains about the same from year to year – despite seasonal changes. 
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AN EXPERIMENT 
 

Questions 

 

What happens when to water when it freezes?      

Why does ice float on water?  
 

Apparatus Needed 

        

        

Water bottle Measuring Cylinder          Scale 

Method 
 

• Take a water bottle and fill it to the very top with water. Then put the cap on. 

• Take a measuring cylinder that will accommodate the water bottle. Put the full bottle into the cylinder and 

cover it with water. Note the level.  

• Take the water bottle out of the cylinder and note the new level of the water. Deduct the second 

reading from the first reading. (What does this tell us?). 

• Weigh the bottle of water. 

• Place the bottle in the freezer compartment of a refrigerator for 24 hours. 

• Remove the bottle from the refrigerator – what has happened to it?  

• Weigh the bottle of ice. 

• Place the ice bottle in the cylinder and cover it with water, noting the level. Remove the bottle and note 

the new level as before. Deduct the second level reading from the first. 

 

• Draw up a table of results 

                    First Day           Second Day 

  Start level 

  Second level 

  Difference in Level 

  Mass of Full Bottle 
 

• Calculate the specific gravity* of the bottle of water and the bottle of ice  
 

Bottle of Water Bottle of Ice 

[*Specific Gravity = volume ÷ mass] 

 

Discussion 
 

Why is the specific gravity of the water different to that of the ice? What has changed? 

Does this information help us answer the questions we asked at the beginning? 
 

Explanation 
 

If pack ice melts, does the sea level rise or fall? By how much? 
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NEW CONCEPTS:  Pack-Ice 

    Permafrost 

    Scientific Research Method 

    Volume by Difference in a Cylinder 

    Mass Measurement/Mass v Weight 

    Specific Gravity 

   

 

NEW WORDS :  Pack-Ice 

    Permafrost 

    Specific Gravity 

    Mass 

     

NEW INFORMATION : Dimensions and Characteristics of the Greenland Ice Sheet 

    Details of the Arctic Pack-Ice 

    Information on Permafrost 

    How to Conduct an Experiment 

    How to Hypothesise 

 

SKILLS NEEDED:  Reading Comprehension 

    Analytical Comprehension 

    Developing Explanations 

    Computer Skills/Internet Search Skills 

    Discussion/Negotiation Skills 

    Decision Making Skills/Building Consensus 

    Presentation Skills  

    Writing a report 

    Presentation of a Report 
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ARE OCEAN LEVELS RISING? 
 

How can we answer this question? Perhaps we could: 
 

• Try to find some records of sea levels at Ports? 

• Try to find some photos of beaches at different times? 
 

Any other thoughts? 
 

 

RECORDS 
 

Sea Level at Port Denison, Australia. (Port Denison is on the West Coast of Australia, south of Geraldton). 

This graph does not suggest any serious rise in sea levels 

 

 

 

 

 

 

 

 

                Red - High Tide     ;  

                Green - Mean Tide   

                Blue – Low Tide   

              

                  

 

 

 

        1905                                   2012 

   Sea Level at Port Dennison, Australia – 1905 to 2012 

 

 

BEACHES 

 

It is difficult to find matching photos over many years, but the pictures below do not suggest any serious 

rise in sea level at Port Noarlunga in South Australia. 

 

         
    Port Noarlunga Beach in the 1930s             Port Noarlunga Beach in 2018 
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EXERCISE 

 

FACT SHEETS 8 and 9 gave little evidence of any NET loss of ice from the Ice Sheets; the Permafrost is 

not melting, and the seasonal melting of the Arctic Pack-Ice is causing sea level to fall, not rise. It is not 

surprising that our beaches look much the same as they did 60 years ago; the records show no adverse 

change in sea levels. 

  

BUT, let’s suppose that the temperature does rise 20C in the next 100 years, and let’s suppose that the 

temperature at McMurdo Sound does get above 00C for a number of days during December and January 

and some ice does melt. [All very unlikely – nothing has changed over the Mawson Base in the Antarctic 

over the past 64 years – see picture below, but let’s suppose!]. 

 

What if the ice on the whole coastline around Antarctica receded 1km and was not compensated for by 

snow? How much extra water would that put in the Southern Ocean and how much could we expect the 

sea to rise? Let’s see if we can do the maths on this question. 

 

Some facts you will need: 

 

• The surface area of the oceans combined is 361 million km2 

• The length of the coast line of Antarctica is 6 435 km.  

• Let’s assume that the average depth of ice from the coast line to 1km inland is 20m.  

 

Calculations 

 

The volume of ice released would be: ……………………………………………… km3    

  

The volume of water released would be …………………………………………… km3 

       

      This would cause a rise in sea level of   ……..………. mm 

 

 

After 64 years, Mawson Base has not changed much! 

 

     
Mawson Base 1954      Mawson Base 2018 
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NEW CONCEPTS:  Surface Area of Oceans 

    Length of Antarctic Coast Line 

    Tides 

 

NEW WORDS:   Port Denison 

    Geraldton 

    Port Noarlunga 

    Mawson Base 

 

NEW INFORMATION:  Surface Area of Oceans 

    Length of the Coastline of the Antarctic Ice Sheet 

 

SKILLS NEEDED:  Reading Comprehension 

    Maths Skills 
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    Decision Making Skills/Building Consensus 
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WHAT CONTROLS GLOBAL TEMPERATURES? 
 

If we are going to talk about ambient temperature, there are few things we need to know! Here are some 

facts that are important with regard to our discussion on ‘climate change’. 
 

THE SUN 
 

The Sun provides almost all of the heat energy that controls our weather.  

We know this because every evening when the earth turns away from  

the sun, the temperature drops, anything up to twenty degrees.  
 

The sun’s heat is the main cause of thermal updrafts which constantly  

mix the air in the upper atmosphere layers.  
 

The sun is the cause of lightening, storms, hurricanes, tornadoes and the  

heating of ocean currents, and it has a large impact on cloud formation. 
 

Sun Spots and Sun Storms 
 

The energy reaching us from the sun varies due to the development of sun-spots (‘cooler’ spots) in cycles 

and sun-storms - eruptions of gas, atomic particles and radiation.  
 

Our atmosphere protects us from the adverse effects of solar radiation and has a modifying effect on the 

variations in the amount of heat reaching us. The result is that the sun’s influence on us is relatively stable; 

temperatures in the upper atmosphere rise or fall less than half a degree.  
 

THE EARTH’S ORBITAL VARIATION 
 

The Earth’s orbit around the sun has a big effect on temperature. It is not constant; it varies due to processes 

called Eccentricity, Obliquity and Precession. One effect of this is the seasonal temperature changes. 

 

 
          Eccentricity          Obliquity  Precession 

 

Figure 16: Milankovitch Cycles 

 

Eccentricity: This refers to changes in the shape of the Earth’s orbit, from circular to elliptical. The changes 

are thought to be due to gravitational forces exerted on the Earth by the larger plants, Saturn and Jupiter. 

When the orbit is elliptical the Earth moves further away from the sun at times. This gives patterns of heating 

and cooling. 
 

Obliquity: The angle of the Earth’s axis can vary from 22.5 to 24.5 degrees over time. The result is variations 

in the amount of melting of Arctic ice. 
 

Precession: When the Earth’s axis wobbles, seasons are affected. When the orbit is elongated the weather 

may be more extreme.   
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TERRESTRIAL IMPACTS ON CLIMATE 
 

There are a number of things happening on Earth that have a direct influence on weather and climate. 
 

Continental Drift 

   
 

The diagram shows we think how the continents have drifted apart over time. Some countries have moved 

from one climate category to another. The current rate of drift is somewhere between 0.6cm and 10cm per 

annum, so the impact on climate over short periods of time is minimal. 
 

Ocean Currents 

 
 

The ocean currents carry both cold and warm water around the oceans, and the effect of this on climate is 

considerable. If it were not for the Gulf Stream in the Atlantic, the east coast of the USA, the UK and Western 

Europe would be much colder than they are today. 

 

Cloud Formation: The effect of cloud cover is significant from day to day. In winter, frost develops more 

readily when the sky is clear. Cloud cover usually means warmer nights. 
 

Oscillations:  The Southern Oscillation, El Nino and La Nina pattern affects the weather significantly, El Nino 

events cause increased cyclone activity in the Pacific Ocean, flooding in Peru and drought in Indonesia and 

Australia. 

 

HUMAN INFLUENCE ON CLIMATE 
 

To argue that human activity can override the immense natural forces influencing the Earth’s climate is sheer 

nonsense. We are not that good! 

 

 

ACTIVITIES 
 

Make a note on things that you feel contradict media reports on ‘climate change’ 

Review your report on El Nino and La Nina 
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NEW CONCEPTS:  Thermal Updrafts 

    Sun Spots 

    Sun Storms 

    Orbital Variation 

    Eccentricity 

    Gravitational Forces 

    Obliquity 

    Precession 

    Continental Drift 

    Ocean Currents 

    Southern Oscillation     

 

NEW WORDS:   Orbital Variation 

    Eccentricity 

    Gravitational Forces 

    Obliquity 

    Precession 

    Southern Oscillation 

    Saturn 

    Jupiter 

 

NEW INFORMATION:  The Sun provides the energy that controls our weather 

    The Sun mixes the air in the upper Atmosphere 

    The Sun is the cause of lightening, storms, hurricanes and tornadoes 

    The Sun develops cooler Spots from time to time 

    The Sun experiences Storms 

    Atmospheric Protection from Adverse Radiation Effects  

    Upper Atmosphere Temperatures are Stable 

    Gravitational Forces cause Eccentricity 

    Eccentricity causes Heating and Cooling 

    Obliquity causes Variation in Arctic Ice Melting 

    Continental Drift shifts Land to a new Climate Zone 

    Ocean Currents influence Temperature of many Countries 

     

SKILLS NEEDED:  Reading Comprehension 

    Computer Skills/Internet Search Skills 

    Discussion/Negotiation Skills 

    Decision Making Skills/Building Consensus 

    Presentation Skills  

    Writing a report 

    Presentation of a Report 
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WHERE IS THE CARBON DIOXIDE COMING FROM? 
 

The CO2 records  being compiled at Mauna Loa and King George Island (FACT SHEET 4) confirm that CO2 

is building up in Earth’s atmosphere. And the quantities are large – far larger then emissions from human 

activity could contribute. So, where is it coming from? One suggestion is that it is coming from under-sea 

volcanoes. See what you think. 
 

UNDER-SEA VOLCANOES 
   

By far the greatest numbers of volcanoes on the Earth are under 

the sea. Just how many there are is hard to say because they 

are not easy to detect. At depths greater than 2 200m, water 

pressure exceeds 22MPa and water can no longer boil; and if 

there is no boiling sound, volcanoes cannot be detected by 

hydrophones.  

 

The University of Oregon has suggested that there must be at 

least one million under-sea volcanoes 
 

Under-sea volcanoes mostly occur at plate margins, splits in the sea bed. (These may be ‘constructive plates’ 

and ‘divergent plates’) 

            
 

                       Diagram of a Divergent Plate   Splits in the Ocean Crust and Seismic Zones* 
 

[*Seismic Zones are areas where eruptions are common] 
 

There are 75 000 underwater volcanoes that are over 1km high. Many have reached the surface and become 

islands, e.g. the Hawaii Islands. One of the biggest is Piton de la Fournaise in the Reunion Islands. Its height 

is 6 600m, and it has a base of 220km! 
 

MAGMA AND GASES 
 

Because of the immense pressure exerted by the head of sea-water, the products of undersea volcano 

eruptions tend to remain at the bottom of the ocean. Magma (molten rock) released under water rapidly cools 

and solidifies to form a solid crust. The main components of volcanic gases are water vapour (60%), CO2 

(10-40%) and sulphur as sulphur dioxide (SO2) or hydrogen sulphide (H2S).  

 

Recent research by the Japanese has discovered huge lakes of liquid CO2 at great depths under the 

oceans that are unable to escape due to water pressure. These lakes form when CO2 interacts with the 

cold water to form carbon dioxide hydrate; this substance forms a cap in the sediment that traps further 

releases of CO2. The diagram on the left on the next page shows how this occurs. (You may need to get your 

teacher to explain it to you). 
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How Carbon Dioxide Lakes form under the Ocean      Phases of CO2 due to Pressure & Temperature 

 
 

At depths below 3 000m CO2 is probably permanently trapped. At depths of less than 3 000m, liquid CO2 

rises slowly to the surface. (The average depth of submarine volcanoes is 2 600m so a great many 

volcanoes, possibly more than half a million, are less than 3 000m deep).  

 

At about 100m under the surface of the sea, liquid CO2 changes to gaseous CO2. (see the diagram on the 

right above). Some of the gaseous CO2 bubbles to the surface; some of it dissolves in the sea-water to form 

weak carbonic acid (H2CO3). This gas must be the major contributor to sea acidification, and probably 

explains the recent increase in CO2 in the atmosphere. 

 

 

DISCUSSION 

 

Form groups of three students. 

 

Discuss the material present in this FACT SHEET. Do you think volcanoes could be a major cause of CO2 in 

the oceans and atmosphere? 

 

Share your ideas with the whole class. 
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NEW CONCEPTS:  Under-sea Volcanoes 

    Plate Margins 

    Constructive Plates 

    Divergent Plates 

    Pressure at Depth 

    Magma 

    Volcanic Gases 

    Sulphur Dioxide 

    Hydrogen Sulphide 

    Liquid to Gas Phase 

 

NEW WORDS:   Plate Margins 

    Constructive Plates 

    Divergent Plates 

    Magma 

    Sulphur Dioxide 

    Hydrogen Sulphide 

 

NEW INFORMATION:  Water cannot boil at 22MPa 

    Under-sea Volcanoes occur at Plate Margins 

    75 000 Volcanoes are over 1km high 

    Many Island Groups are Volcanoes 

    Magma released at depth become a Solid Crust  

    CO2 released at depth becomes a Liquid - Hydrated with Water 

    At depths greater than 3000m Liquid CO2 is permanently trapped  

    At depths of less than 3000m Liquid CO2 rises 

    Gaseous CO2 forms Carbonic Acid with near Surface Waters 
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    Decision Making Skills/Building Consensus 
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WHAT ELSE DO WE NEED TO KNOW? 
 

Sadly, the media are printing a lot of fake news around the carbon question these days. 

 

FAKE NEWS 1 
 

Most times, ‘carbon pollution’ is mentioned on the TV, they  

show this picture. What is it? 
 

It is a picture of cooling towers at an electricity power station.  

The ‘gas’ coming out of them is STEAM (water) – not ‘carbon 

pollution! 
 

The little chimney at the back may be emitting a little smoke of  

some kind, but not the big ones in the front! 
 

Be careful  to check out things they feed you on TV! 

 

FAKE NEWS 2 
 

Every time there is a storm or a drought, we are being told it is a sign of climate change, and we can expect 

more violent events than before. But is this true? Here are two histograms that tell us the opposite!! 

 

, 

Number of Strong Tornadoes in the USA per annum (1950-2005) 

 

 
 

Number of Cyclones hitting the USA by decade (1851-2005) 
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THE BIGGEST FAKE NEWS OF ALL 
 

CO2 is a pollutant 

CO2 produced by humans is causing air temperature to rise and this is causing ‘climate change’ 

 

 

THE TRUE CARBON STORY 
 

CO2 levels are rising but this has nothing to do with small temperature changes 

The more CO2 we have, the better food supply we have 

Weather is always changing – ‘weather’ is not ‘climate’ 

 

 

 
 

 

 

 

 

 

 


