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Daily tip for running science class discussions and groupwork.

News
European Space Agency: 12 February 2007 

Hiking maps of Mars

Scientists have produced the first hiker's maps of Mars. These give detailed height contours and names of geological features in the Iani Chaos region. 

The maps could become a standard reference for future Martian research. They were put together using data from the High-Resolution Stereo Camera (HRSC) onboard the spacecraft Mars Express.

The maps are called ‘topographic maps’ because they use contour lines to show heights of the landscape. The contour lines are superimposed on high-resolution images of Mars. The images were taken by the HSRC. The contour lines were worked out using data from the same instrument.

Maps like these are used on Earth by hikers and planning authorities. In the UK they are known as ordinance survey maps. Every country has its own version. 

The data have been transformed into 3-D computer models of Mars. These are called digital terrain models (DTMs).

The new maps have been produced by under the leadership of the Principal Investigator (PI) G. Neukum (Freie Universität Berlin). The Institute for Geodesy and Geoinformation Science, Technische Universität Berlin, and the German Aerospace Centre (DLR), Institute of Planetary Research are also collaborating on the project.

The team used digital terrain models of the Iani Chaos region to produce topographic maps at different scales, from 1:200,000 down to 1:50,000.

They chose the Iani Chaos region because of the interest of its landscape. It is covered in individual blocks and hills that form a chaotic pattern.

These islands of rocks are likely all that remains of a previous surface of Mars. The areas between the islands collapsed when cavities formed below the surface. Initially these cavities may have been supported by the presence of ice. But volcanic heat later melted them. 

The water then flowed out into Ares Vallis, towards the northern lowlands of Mars. And the landscape collapsed to form the Iani Chaos region we see today.

The contour lines help eye and brain to grasp the morphology of the surface. On most of the maps the height of each line is 250 metres different from those next to it. 

The maps also show the names of geographical features and the lines of Martian longitude and latitude.

These maps demonstrate the kind of products that HRSC can produce. The instrument can provide enough data to create such maps for the whole of Mars. 

This would generate 10,372 particular map sheets. Each would cover an equal area of the Martian surface. The maps would be to a scale of 1:200,000.

Notes for editor

Up to now, some map sheets have been created as examples within the scope of the German HRSC experiment funding. A realisation of the map series could only be carried out within a currently discussed comprehensive effort towards a planetary mapping programme at the European level.

Gerhard Neukum, Freie Universität Berlin, is the HRSC Principal Investigator (PI). The science team consists of 45 co-investigators from 32 institutions, spread across 10 countries. HRSC was developed under the leadership of the PI at the German Aerospace Centre (DLR) and built in cooperation with industrial partners, EADS Astrium, Lewicki Microelectronic GmbH and Jena-Optronik GmbH.

400 words

Flesch reading ease: 55.2

Flesch-Kincaid Grade level: 8.7

Word bank
Pupils will not know some of the words used in the text. Meanings are given below, followed by an exercise in matching words and meanings. 

Teachers may choose to provide some or all of the meanings to help pupils read and understand the story. An approach that leads to better learning is to ask pupils to complete as much of Activity 1 as possible during their first encounter with the text.

By tackling this exercise and those that follow – which are known collectively as directed activities related to texts (DARTs) – pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
cavity
hollow or hole

2
chaotic
in great disorder

3
collaborate
work together

4
contour
line on a map that joins points that are at the same height

5
data
pieces of information; measurements

6
digital
in the form of numbers

7
feature
noticeable part

8
geological
about geology

9
geology
science of the history of Earth and its life, especially as found in the rocks

10
investigator
someone who finds out as much as possible, usually by following a plan

11
latitude
distance from the equator measured in degrees 

12
longitude
distance east or west measured in degrees

13
meridian
line on a map from north to south poles

14
model
a set of equations that can be solved, usually on a computer, to learn how something behaves. Short for “mathematical model”.

15
morphology
the study of shape

16
pattern
arrangement of lines and shapes

17
principal
main; leading

18
ratio
amount of one thing compared to another; fraction

19
reference
something referred to

20
scale
ratio of distances on a map compared to the real thing

21
standard
used often and widely

22
superimposed
placed on top of

23
terrain
stretch of land

24
topographic
having details of different places

25
transformed
changed into a new form

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks in the final column with the words that match the meanings. The words needed are listed, but not necessarily in the right order, in the first column.

This exercise should not be tackled in isolation, but by a reader with access to the story itself: The contexts in which words are used provide powerful clues to their meanings.  


Word
Meaning
Word should be

1
cavity
the study of shape


2
chaotic
pieces of information; measurements


3
collaborate
stretch of land


4
contour
in great disorder


5
data
science of the history of Earth and its life, especially as found in the rocks


6
digital
used often and widely


7
feature
main; leading


8
geological
amount of one thing compared to another; fraction


9
geology
about geology


10
investigator
someone who finds out as much as possible, usually by following a plan


11
latitude
placed on top of


12
longitude
work together


13
meridian
a set of equations that can be solved, usually on a computer, to learn how something behaves. Short for “mathematical model”.


14
model
distance east or west measured in degrees


15
morphology
distance from the equator measured in degrees 


16
pattern
ratio of distances on a map compared to the real thing


17
principal
line on a map that joins points that are at the same height


18
ratio
noticeable part


19
reference
arrangement of lines and shapes


20
scale
hollow or hole


21
standard
in the form of numbers


22
superimposed
line on a map from north to south poles


23
terrain
something referred to


24
topographic
having details of different places


25
transformed
changed into a new form


Activity 2

Comprehension 

1. What have these scientists produced?

2. What information do they contain?
3. What is the name of the instrument that provided the data?
4. What is the name of the spacecraft that carried the instrument?
5. Two different things have been put together to make the maps. One is a set of images of the surface of Mars taken by the HRSC. What is the other?
6. Can you think why someone looking at the images on their own would not be able to tell the heights of the hills and mountains on Mars?
7. Who uses maps like these here on Earth?

8. What are maps like these called in the United Kingdom?

9. Do other countries make their own maps of this kind?

10. In your own words what does a scale of 1:200,000 mean?

11. Why is the Iani Chaos region interesting?

12. Has this region always looked the way it does today?

13. What do scientists believe is the main cause of the change in the region’s appearance?

14. How do contour lines help someone using a map?

15. What do these maps show apart from contour lines?

16. Have the scientists produced maps of the whole of Mars?

17. Justify your last answer. (This means find a word or words in the story that helped you to work out the answer, and say how they did that.)

Activity 3

Find the missing word

Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

Hiking maps of Mars

Scientists have produced the first hiker's _____ of Mars. These give detailed height contours and names __ geological features in the Iani Chaos region. 

The maps _____ become a standard reference for future Martian research. They ____ put together using data from the High-Resolution Stereo Camera ______ onboard the spacecraft Mars Express.

The maps are called “topographic _____ because they use contour lines to show heights of ___ landscape. The contour lines are superimposed on high-resolution images __ Mars. The images were taken by the HSRC. The _______ lines were worked out using data from the same __________.

Maps like these are used on Earth by hikers ___ planning authorities. In the UK they are known as _________ survey maps. Every country has its own version. 

The ____ have been transformed into 3-D computer models of Mars. _____ are called digital terrain models (DTMs).

The new maps have ____ produced by under the leadership of the Principal Investigator ____ G. Neukum (Freie Universität Berlin). The Institute for Geodesy ___ Geoinformation Science, Technische Universität Berlin, and the German Aerospace ______ (DLR), Institute of Planetary Research are also collaborating on ___ project.

The team used digital terrain models of the Iani _____ region to produce topographic maps at different scales, from _________ down to 1:50,000.

They chose the Iani Chaos ______ because of the interest of its landscape. It is _______ in individual blocks and hills that form a chaotic _______.

These islands of rocks are likely all that remains __ a previous surface of Mars. The areas between the _______ collapsed when cavities formed below the surface. Initially these ________ may have been supported by the presence of ice. ___ volcanic heat later melted them. 

The water then flowed ___ into Ares Vallis, towards the northern lowlands of Mars. ___ the landscape collapsed to form the Iani Chaos region __ see today.

The contour lines help eye and brain to _____ the morphology of the surface. On most of the ____ the height of each line is 250 metres different ____ those next to it. 

The maps also show the _____ of geographical features and the lines of Martian longitude ___ latitude.

These maps demonstrate the kind of products that HRSC ___ produce. The instrument can provide enough data to create such ____ for the whole of Mars. 

This would generate ______ particular map sheets. Each would cover an equal area __ the Martian surface. The maps would be to a _____ of 1:200 000.

These are all the words that belong in the blanks:
10,372, (HRSC), (PI), 1:200,000, and, and, And, and, been, But, can, cavities, Centre, Chaos, contour, could, covered, data, from, grasp, instrument, islands, maps, maps, maps, maps”, names, of, of, of, of, ordinance, out, pattern, region, scale, the, the, These, we, were

Answer Key:

Hiking maps of Mars

Scientists have produced the first hiker's maps of Mars. These give detailed height contours and names of geological features in the Iani Chaos region. 

The maps could become a standard reference for future Martian research. They were put together using data from the High-Resolution Stereo Camera (HRSC) onboard the spacecraft Mars Express.

The maps are called “topographic maps” because they use contour lines to show heights of the landscape. The contour lines are superimposed on high-resolution images of Mars. The images were taken by the HSRC. The contour lines were worked out using data from the same instrument.

Maps like these are used on Earth by hikers and planning authorities. In the UK they are known as ordinance survey maps. Every country has its own version. 

The data have been transformed into 3-D computer models of Mars. These are called digital terrain models (DTMs).

The new maps have been produced by under the leadership of the Principal Investigator (PI) G. Neukum (Freie Universität Berlin). The Institute for Geodesy and Geoinformation Science, Technische Universität Berlin, and the German Aerospace Centre (DLR), Institute of Planetary Research are also collaborating on the project.

The team used digital terrain models of the Iani Chaos region to produce topographic maps at different scales, from 1:200,000 down to 1:50,000.

They chose the Iani Chaos region because of the interest of its landscape. It is covered in individual blocks and hills that form a chaotic pattern.

These islands of rocks are likely all that remains of a previous surface of Mars. The areas between the islands collapsed when cavities formed below the surface. Initially these cavities may have been supported by the presence of ice. But volcanic heat later melted them. 

The water then flowed out into Ares Vallis, towards the northern lowlands of Mars. And the landscape collapsed to form the Iani Chaos region we see today.

The contour lines help eye and brain to grasp the morphology of the surface. On most of the maps the height of each line is 250 metres different from those next to it. 

The maps also show the names of geographical features and the lines of Martian longitude and latitude.

These maps demonstrate the kind of products that HRSC can produce. The instrument can provide enough data to create such maps for the whole of Mars. 

This would generate 10,372 particular map sheets. Each would cover an equal area of the Martian surface. The maps would be to a scale of 1:200,000.

Activity 4

What kind of statement?
Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Reasons/aims for doing the research

Technology and methods

New findings or developments

Hypothesis

Prediction

Evidence
Issues and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn’t always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonise too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.
Answer Key: (This is an illustrative set of choices. There are many others.)

Hiking maps of Mars

Scientists have produced the first hiker's maps of Mars. These give detailed height contours and names of geological features in the Iani Chaos region. 

The maps could become a standard reference for future Martian research. They were put together using data from the High-Resolution Stereo Camera (HRSC) onboard the spacecraft Mars Express.

The maps are called ‘topographic maps’ because they use contour lines to show heights of the landscape. The contour lines are superimposed on high-resolution images of Mars. The images were taken by the HSRC. The contour lines were worked out using data from the same instrument.

Maps like these are used on Earth by hikers and planning authorities. In the UK they are known as ordinance survey maps. Every country has its own version. 
The data have been transformed into 3-D computer models of Mars. These are called digital terrain models (DTMs).

The new maps have been produced by under the leadership of the Principal Investigator (PI) G. Neukum (Freie Universität Berlin). The Institute for Geodesy and Geoinformation Science, Technische Universität Berlin, and the German Aerospace Centre (DLR), Institute of Planetary Research are also collaborating on the project.

The team used digital terrain models of the Iani Chaos region to produce topographic maps at different scales, from 1:200,000 down to 1:50,000.

They chose the Iani Chaos region because of the interest of its landscape. It is covered in individual blocks and hills that form a chaotic pattern.

These islands of rocks are likely all that remains of a previous surface of Mars. The areas between the islands collapsed when cavities formed below the surface. Initially these cavities may have been supported by the presence of ice. But volcanic heat later melted them. 

The water then flowed out into Ares Vallis, towards the northern lowlands of Mars. And the landscape collapsed to form the Iani Chaos region we see today.

The contour lines help eye and brain to grasp the morphology of the surface. On most of the maps the height of each line is 250 metres different from those next to it. 

The maps also show the names of geographical features and the lines of Martian longitude and latitude.

These maps demonstrate the kind of products that HRSC can produce. The instrument can provide enough data to create such maps for the whole of Mars. 

This would generate 10,372 particular map sheets. Each would cover an equal area of the Martian surface. The maps would be to a scale of 1:200,000.

Activity 5
Topics for group discussion or pupil presentations

Working in groups, students should analyse this press release and the homepages of Mars Express. Their aim is to answer the following question: 

What was the main purpose of the project team in releasing this story at this time?

Links to free activities, lesson plans, and background information.

1. http://www.esa.int/SPECIALS/Mars_Express/index.html Mars Express homepage, with videos from the HRSC, as well as animations and screensavers.

2. http://school.discovery.com/lessonplans/programs/destinationmars/ Lesson on getting around on the surface of Mars. Students design a surface-exploration vehicle. From Discovery School.


3. http://marsoweb.nas.nasa.gov/landingsites/ Interactive maps, reports, presentations about landing sites on Mars. Includes visible light images, thermal images, topography, geology. From NASA.

4. http://www.nationalgeographic.com/xpeditions/lessons/01/g912/marstech.html Students research the types of technology used to map and explore Mars. They imagine they’re working as technology experts for NASA, and create visual presentations to show the American public the types of technology that their tax dollars are funding for Mars mapping and exploration. From National Geographic.

5. http://www.nationalgeographic.com/xpeditions/lessons/01/g68/marsmap.html Introduces students to common map projections and representations, and asks them to consider how each can be used to show specific features of Mars. Students draw three different representations of Mars, and illustrate each with details of research they have conducted on the planet.

6. http://arizona.usgs.gov/Flagstaff/Outreach/CenterEPO/marsintro_page.htm Seven lessons designed to educate students on the exploration of Mars. Includes topographic and geologic mapping, Martian volcanoes and geology, and image interpretation. Lessons include hands-on activities, maps and overheads and links to additional resources.

7. http://www.ldeo.columbia.edu/edu/DLESE/maptutorial/Title_page.html Online tutorial designed to assist geoscience educators in effective teaching using spatial representations, including maps, cross sections and 3-D models. The tutorial draws upon cognitive science research 

8. http://www.teachersdomain.org/resources/ess05/sci/ess/eiu/upclose/index.html The Mars Exploration Rovers have exceeded expectations in digging up geological clues they have dug up about the planet's past. In this interactive tour from NOVA Online, the mission's principal science investigator, Steve Squyres, describes some of the great discoveries made by Spirit and Opportunity. From Teachers’ Domain. Simple registration required.

9. http://www.visionexploration.com/mars.htm High-resolution images taken from low orbit provide evidence of the impact of wind and water erosion on the Martian surface. A photographic database of NASA images illustrating the forces of erosion that have reshaped much of the surface of the Red Planet.

Links to more

http://www.esa.int/SPECIALS/Mars_Express/SEMOI5O2UXE_1.html#subhead1 More information on the new maps, with some samples.

Daily tip for science class discussions and groupwork

“We know that exploring ‘Science in the News’ can enliven and enrich our teaching. We also believe that, by equipping young people, even in a small way, to engage critically with science in the news, we are preparing them better for their future – for living and learning in a media-saturated society.”

Jarman, R. and McClune, W. (2005) Science in the news. Education in Science, April 2005 pp. 8-9
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