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UNIT 23: Geology 

An Icy Mars Bite 

 

 
 

 

New Vocabulary 
whittling away 
polar cap 
probe 
lander 
harbor 
emerge 
outflow channel 
to wobble 

 

Prefixed Words 
misleading 
unlike 
outpouring 
outflow 
 

Suffixed Words 
conventional 
formation 
watery 
lander 
researcher 
recently 

 

 

 
 
 

 

 

Preparing to read: Do you believe that other planets in our solar 
system have life-sustaining conditions? 
  According to the conventional view, from soon after its formation 

about 4.5 billion years ago until 2 to 2.5 billion years ago, Mars was a 

watery world like Earth, with luxuriant seas, perhaps even an ocean, 

that might have supported life. These large bodies of water were 

gradually lost through climate change, caused by a decline in volcanic 

activity and the whittling away of the planet’s atmosphere by 

radiation from the sun. Some water remained frozen in the polar caps, 

but most drained into the rocks and froze. While there can be no 

misleading that water did exist on Mars in large quantities, as new 

information from Mars’s many probes and landers comes in, it is 

looking increasingly likely that this simple tale isn’t true. Instead, the 

“warm, wet phase” of Mars, when life might have originated, was 

actually quite short-lived, lasting less than a billion years, and was 

followed by a series of extreme conditions unlike any experienced on 

Earth. If this is true, Mars’s reputation a once-habitable planet that 

may still harbor microscopic life is at stake. A billion years might 

well have been long enough for life to emerge - indeed it appeared 

within that time frame on Earth-but the speed with which those 

conditions vanished would have made it much more difficult for that 

early life to truly establish itself.[…] Since the planets were most 

severely bombarded early in the formation of the solar system, and 

since lava from Mars’s volcanoes can cover evidence of bombardment,  

[Gerhard] Neukum assumed that area with fewer craters are younger. 

  Neukum’s analysis found no evidence to support the conventional 

view that Mars lost its water once, very slowly over billions of years. 

Instead, it seemed that the water disappeared within a billion years of 

the planet’s formation and then reappeared five times following major 

volcanic upheavals. The earliest of these mega-eruptions took place 

3.5 billion years ago, with repeat performance 1.5 billion years, 800 

million, 200 million and 100 million years ago. During these episodes, 

major releases of lava partially resurfaced the planet. This sudden 

outpouring of internal heat thawed frozen reserves of underground 

water and drove it upwards to the surface. These events may not have 

lasted more than a few tens of thousands of years, but they have left 

ample evidence of water on the surface of the planet in the form of 

outflow channels, river beds and even shorelines. […] Other 

researchers have found that a quirk in Mars’s behavior might be 

crucial to understanding the current distribution of water ice on the 

planet. The quirk is this: Mars wobbles. […] This is because the planet 

sits right where the gravitational pull of Jupiter can exert enough 

influence to tip it over and stand it back up again, […] until recently 

no one had considered what effect it would have on the distribution of 

water.  
 

Clark, Stuart; “Fire and Ice” in New Scientist, 24 May 2008, Vol. 198, No. 

2657, pp.36, 37. 
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Section I 
 Vocabulary Activities 
 

 
I. GUESSING MEANING: Match the following words/ phrases with the definitions: probe, lander, 
upheaval, to thaw, quirk, to wobble, to exert. (See G: C.1) 
 
1…………………..a heaving up, as of part of Earth’s crust by an earthquake 

2…………………..a spacecraft designed to separate from an orbiting spacecraft and make a soft 

landing on a planet or moon 

3…………………..to put into action or use energetically 

4…………………..to pass to an unfrozen state or to become liquid 

5…………………..an instrumental spacecraft for exploring the upper atmosphere, the space or a 

celestial body in order to get information about the environment or physical properties 

6………………….to rotate unevenly so as to move fro side to side 

7………………….a sudden twist, turn or a peculiar trait. 

 

 

 
II. WORD BUILDING:  Use the word in capitals at the end of each line to form a word that fits in 
the space in the same line. (See G: A, B) 
 
1. Scientists expected to find more frozen water in the……..caps on Mars. POLE 

2. The information they had had, proved to be………..when compared to the new data sent from the 

Martian probes and landers. LEAD 

3. Volcanic mega-eruptions were a repeated ………..within large intervals of time. PERFORM 

4. Mars’ rotation is heavily influenced by the ……….pull of Jupiter. GRAVITY 

5. Only some scientists now believe that Mars was once a…………planet. INHABIT 

6. NASA has sent two…………in search of frozen water on Mars. LAND 

7. It seems that water disappeared within a billion years of the planet’s …………..   FORM 

 

 

 

III. REPHRASING-PHRASAL VERBS: Replace the underlined verbs with one of the phrasal verbs 
in this list: to work out, to whittle away, to find out, to tip over, to break up, to point out. Make 
any necessary changes. (See G: XVIII) 
 
1. The radiation from the Sun reduced the planet’s atmosphere. 

2. Scientists have to calculate a rough time estimate for the existence of liquid water on Mars. 

3. Geologists have underlined that the analysis is ongoing and liquid water may still be there. 

4. The gravity of Jupiter can overturn Mars’ axis. 

5. The research team still has to discover what was the effect of the gravitational interplay between 

Mars and Jupiter on the distribution of water. 

6. Solar ultraviolet radiation might have destroyed the water molecules in the Martian atmosphere. 
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Section II 
Language Focus 
 

 
                         Linking Clauses 
  (See G: XIII) 
 
I. GAPPED TEXT: Fill in the blanks using these conjunctions: since, while, 

as though, since,   even though, whereas, so that, lest, so…..that, provided, until. 
1.……..there can be no doubt that water did exist on Mars, new information from the probes suggest a 

different story. 

2 .Researchers may change their mind about the distribution of water on Mars………they take into 

consideration the history of Jupiter’s gravitational pull. 

3. Gerhard Neukum used images of craters from Mars…………he would be able to tell which areas 

are younger. 

4.……….surprising were the images……….. he concluded believed water to have disappeared within 

a billion years of the planet’s formation and then to have reappeared five times following major 

volcanic upheavals. 

5………….they misinterpret the data, the researchers demanded a second opinion from their 

colleagues. 

6………….the gravitational pull of Jupiter is important, ………….recently no one had considered 

what effect it would have on the distribution of water. 

7………….the simulation showed that as the planet tipped and more sunlight struck the polar regions, 

they also assumed that the ice caps became unstable. 

8. One team focused on Mars’ volcanic history…………another studied the evolution of its climate. 

9. The computer generated model looked………it was designed for the use of climatologists, not 

geologists. 
 

II. MATCHING SENTENCES: Complete each sentence a-e with one of the endings 1-5. Use each 
ending once only.  
1. The simulation showed that as the planet tipped, and more……. 

2. Ice began to sublime into the atmosphere and the resulting vapor moved…… 

3. The model predicted that……. 

4. Geological features in the outflow channels, such……. 

5. Yet when the MARSIS instrument on Mars Express surveyed the south polar region…… 

a) as the planet tipped over its side, ice would accumulate on the sides of the great volcanoes. 

b) it revealed that a planet-wide ocean would be just 11 meters deep. 

c) sunlight struck the polar regions, the ice caps became more unstable. 

d) towards the cooler regions of the planet. 

e) As erosion patterns made scientists give a rough estimate of the volume of water that flowed 

through them. 
 

III. MISTAKE CORRECTION: Find and correct the mistakes in the following text: 
If it will succeede, Phoenix will be able to measure the ratium of hydrogen to its isotope 

deuterium in the water molecules. It will also perform same measurement for the water vapor in the 

atmosphere. The result could prove decisive because if the ice plains would have been built  by the 

atmospheric  transportation of water vapor, then these ratioes will match. If , however, the ice in the 

plains were deposited billion years ago by the outflow channels, than it will have a very different 

isotope ratio, dating from a time before the erosion of the planets’s atmosphere. Either way, the result 

will confirm that Mars has a complete history all of its own, making it out as distinct different from 

our world, and all the ,more interesting because of it.  
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Section III 
Text Structure 
 

 

 

 

 I.  SEQUENCING AND ORGANISING THE TEXT: In the following 
gapped text decide which fragments (a-d) best fit each space (1-4). (See G: 

C.) 
“The most popular explanation involves Mars’ water coming under a two-pronged attack. Solar 

ultraviolet radiation would have broken up some of the water molecules in the Martian atmosphere: 

the atoms of hydrogen escaped into space, whilst the heavier oxygen atoms sank to the surface and 

oxidized the rocks there, turning the red. 

1…………. 

But not everyone is convinced that this can account for all the water that was lost. Stephen Clifford, a 

planetary scientist from the Lunar and Planetary Institute in Houston, Texas, thinks that these 

processes are nowhere near efficient enough to strip Mars of its water. 

2…………. 

Clifford believes that the water went not up, but down. He is a leading proponent of the idea that the 

water is lurking beneath the planet’s surface, probably as permafrost or in giant ice-capped aquifers. 

3…………… 

Then there were the observations from the neutron detector instrument aboard the Mars Odyssey 

orbiter,  which spots neutrons emitted when water molecules buried up to 1 meter deep are struck by 

cosmic rays.  

4……………. 

Designed to probe more than a kilometer beneath the surface of Mars, its radar beams would bounce 

back from the boundaries between alternating layers of rock and water to build up a map of this 

network of underground lakes.” 
(Clark, Stuart: “Fire and Ice”, in New Scientist, 24 May 2008, Vol 198, No. 2657, pp. 38, 39) 

The fragments are: 
a)  It showed large permafrost ice fields perhaps just a few centimeters beneath the surface in the 

northern plains. It seemed inevitable that underground lakes of ice or even liquid water lay waiting to 

be discovered, and the instrument that was going to do it was MARSIS. 

b) At the same time, the constant stream of electrically charged particles from the Sun gradually 

striped away the Martian atmosphere, including its water vapor, by knocking individual atoms ad 

molecules into space. 

c) As recently as 2005, many planetary scientists were taking it almost for granted that such a large 

scale underground reservoir network existed on Mars. Various observations from NASA spacecraft, 

including Mars Global Surveyor and Mars Odyssey, seemed to back this up. In 2002, patterns in 

gullies seen from orbit made it look as if water was leaking onto the surface although some researchers 

now point out that these may have been caused by dust avalanches. 

d) He estimates that over the past 4 billion years, enough water has been lost in this way to cover Mars 

to a depth of just 100 meters, amounting to a fifth at most of what is estimated to have existed on the 

planet. “If most of the water has disappeared into the space, it is by processes that we can’t yet 

identify”, he says. 
 

II.   WRITING AN ESSAY:  In a short essay of 150-200 words critically examine the statement 

that ”Water and implicitly life, can exist on other planets”. Use the following words/phrases: 
(See G: G, H) 
Some people argue/claim that………/I disagree with….. 

It has been suggested………./Serious doubts can be raised against….. 

X’s approach/position is that…. 


