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T
he prospect of life on Mars  

– Earth’s planetary next-door 

neighbour, an alien world that 

betrays tantalising hints of a 

watery past – has bewitched 

humanity for centuries. From the ‘canals’ 

seen by astronomer Percival Lowell, 

DQG�+*�:HOOVŝV�ƅUH�VSHZLQJ�WULSRGV��WR�

David Bowie’s glam-rock croons about 

a girl with mousy hair, life on Mars has 

captured our imagination as a literal and 

metaphorical trope. 

$W�ƅUVW�JODQFH��WKH�FRQWUDVW�EHWZHHQ�

the iridescent blues, greens and tans 

of Earth – awash with water, teeming 

with life – and the barren, subfreezing, 

radiation-drenched Mars could hardly be 

more stark. Half the size of Earth and 11 

per cent as massive, Mars’s orbit around 

the Sun takes it as near to us as 56 

million km (35 million miles) and as far  

as 400 million km (250 million miles).

Yet the pair do share similarities.  

Mars’s 24-hour, 36-minute day mirrors 

our 23 hours, 56 minutes. Its axial tilt of 

25.19° is close to our 23.44°, producing 

similar seasons. But Martian seasons last 

nearly twice as long, the planet’s more 

distant orbit taking 687 days to circle the 

Sun compared to Earth’s 365 days. 

Mars has long ignited our imagination. Ben Evans traces the 
history of our quest for life on the fourth rock from the Sun

The search for life on Mars
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Mars attracts: discover  

KRZ�RXU�VFL�ƅ�GUHDPV�RI�

the Red Planet turned into 

dusty tracks on alien soil
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S Popular 

depictions of Mars, 

reflecting interwar 

tensions (1938, 

left) and coloniser 

anxiety (1950, right)

Life on Mars has long sat at the forefront of  

human imagination. Early ideas regarded the Red 

Planet as little more than a volcanic wasteland. 

But in the 19th century, it adopted a new persona: 

a utopia, with ‘Martians’ exhibiting character traits 

of decadence and enlightened intelligence. One 

story even imagined them aging backwards, like 

otherworldly Benjamin Buttons.

Canals and dead ends
Early astronomers stared for hours through telescope 

eyepieces at Mars’s fuzzy red blob, then sketched 

what they saw. In 1877, Italian astronomer Giovanni 

Schiaparelli observed odd linear markings he called 

‘canali’ – channels – later mistranslated as ‘canals’ 

and thereby suggesting, to English speakers anyway, 

there might be intelligent life on the Red Planet. 

American astronomer Percival Lowell believed 

these structures to be waterways built by advanced 

civilisations to irrigate their dying, desiccated planet. 

Lowell’s writings caused a sensation, but as improved 

WHOHVFRSHV�UHYHDOHG�0DUV�LQ�ƅQHU�GHWDLO��LW�EHFDPH�

clear his imagined canals were neither irrigation 

channels nor linear rows of vegetation, but a case 

of ‘pareidolia’: the psychological trait of seeing 

meaningful images in otherwise random patterns. 

6WLOO��WKH�TXHVWLRQ�RI�OLIH�UHPDLQHG�RSHQ��,Q�WKH�ƅUVW�

half of the 20th century, Mars became a motif to 

project humanity’s hopes and fears. As revolution 

gripped tsarist Russia, the Red Planet emerged in 

literature as a setting for class struggles and socialist 

XWRSLDV��$QG�ZKHQ�WZR�JOREDO�FRQƆLFWV�FRQVXPHG�

millions of human lives, ‘Martians’ morphed into 

EHOOLFRVH��GHVWUXFWLYH�ƅJXUHV�LQ�SXOS�ƅFWLRQ�FRPLFV��

But science soon proved modern Mars could not 

KDUERXU�FRPSOH[�OLIH��6FLHQFH�ƅFWLRQ�ZULWHUV�VZLWFKHG�

gears, regaling their readers with tales of ruinous, 

extinct civilisations, doubtless inspired by Europe’s 

VKDWWHUHG�VWDWH�SRVW�������2Q�WKH�HYH�RI�WKH�6SDFH�

Age, they wrote of more rudimentary lichens  

and tumbleweeds. Mars’s waterless aridity inspired 

novels of colonisation, notably Ray Bradbury’s The 

Martian Chronicles��������

,Q�������$PHULFDŝV�0DULQHU���EHFDPH�WKH�ƅUVW�

space probe to reach Mars, revealing an atmosphere 

RI����SHU�FHQW�FDUERQ�GLR[LGH�WKDWŝV�����WLPHV�

thinner and substantially colder than ours. The 

6RYLHW�0DUV���SUREH�EHFDPH�WKH�ƅUVW�WR�LPSDFW�RQ�

0DUV��LQ�������DQG�VKRZHG�WKH�SODQHWŝV�ZDWHU�YDSRXU�

FRQWHQW�LV�������WLPHV�ORZHU�WKDQ�RXU�DWPRVSKHUH��

with surface pressures of 0.6 kPa (compared to 101.3 

N3D�RQ�(DUWK��DQG�PHDQ�WHPSHUDWXUHV�RI�Ś��°C 

(–82°F���7KDW�LQGLFDWHG�OLTXLG�ZDWHU�FRXOGQŝW�H[LVW�RQ�

WKH�VXUIDFH��$QG�ZLWK�QR�JOREDO�PDJQHWLF�ƅHOG��DQ\�

Martian life was perilously vulnerable to galactic 

cosmic rays and solar ultraviolet radiation. If life 

Schiaparelli’s  

‘canali’ fuelled a wave  

of misguided beliefs  

about Martian civilisation
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X

ever thrived on Mars, it must have existed in smaller, 

simpler forms.

Later missions offered more hopeful insights. In 

1971, NASA’s Mariner 9 hinted that ancient Mars 

ZDV�PRUH�FOHPHQW�WKDQ�WKH�SODQHWŝV�SUHVHQW�GD\�

incarnation. But NASA’s two Viking landers that 

alighted on the surface at Chryse Planitia and Utopia 

Planitia in 1976 found no organic molecules. Their 

searches for life proved inconclusive.

Since the 1990s, multiple robotic orbiters, landers 

and rovers from the United States, Russia, Europe, 

China, India and the United Arab Emirates have been 

GHSOR\HG�WR�VLJQLƅFDQW�ORFDWLRQV�RQ�0DUV�WKDW�PD\�

RQFH�KDYH�KRVWHG�ƆRZLQJ�ZDWHU�DQG��E\�H[WHQVLRQ��

perhaps also the ‘biosignatures’ of life. Liquid water 

being a key condition for life as we know it, exploring 

signs of ancient water in Mars’s uninhabited present 

has shed new light on a potentially habitable past.

Hints of a watery past
As early as Mariner 9, features that were strikingly 

reminiscent of streambeds were found. The Viking 

VSDFHFUDIW�LGHQWLƅHG�GHHS�ULYHU�YDOOH\V��HURGHG�

grooves in bedrock and hints of torrential ancient 

rainfall. In 2012 at Gale crater, NASA’s Curiosity rover 

detected unambiguous sediments left by vigorous 

ƆRZLQJ�ZDWHU�WKDW�PLJKW�RQFH�KDYH�EHHQ�DQNOH��RU�

ZDLVW�GHHS�

Traces of ancient lakes were also discovered. Gale 

crater may have been a freshwater lake some 3.8 

ELOOLRQ�\HDUV�DJR��+XQGUHGV�RI�ŜFORVHG�EDVLQŝ�ODNHV�

equal in volume to the Caspian Sea, Black Sea and 

Russia’s Lake Baikal have been found – some formed 

by precipitation, others by groundwater; a handful 

IRUP�ŜFKDLQVŝ������NP��������PLOHV��ORQJ��ZLWK�GUDLQDJH�

channels similar to the Missouri–Mississippi Rivers.

6RPH�ODNHV�FRXOG�KDYH�EHHQ�XS�WR����Ś����PHWUHV�

����Ś���IW��GHHS��WKHLU�SXWDWLYH�VKRUHOLQHV�UHYHDOHG�

in weathered ‘benches’ and scarps. Water might once 

KDYH�ƆRRGHG�+ROGHQ�FUDWHU�DW�UDWHV��Ś���WLPHV�IDVWHU�

than the Mississippi River’s discharge. One lake 

Location, location, location
If life did exist on Mars, these five regions are our best bet of finding proof

Measuring 154km (96 miles) wide, Gale 

crater, which NASA’s Curiosity rover has 

been exploring since 2012, may have 

been a freshwater lake with vigorously 

ƆRZLQJ�ZDWHU�����ELOOLRQ�\HDUV�DJR��,WV�

environmental conditions included 

neutral pH levels, low salinity and 

PLQHUDOV�XVDEOH�E\�PLFURRUJDQLVPV��

Since 2021, Perseverance rover has 

investigated Jezero crater, a clay-rich 

area with an ancient lake up to 250 

PHWUHV�����IW��GHHS��&RQGLWLRQV�UHFRUGHG�

at Jezero’s Wildcat Ridge show it might 

RQFH�KDYH�EHHQ�KDELWDEOH��,Q�������

Perseverance found leopard-like ‘spots’ 

on a reddish rock called Cheyava Falls 

WKDW�PD\�KDYH�KRVWHG�PLFURELDO�OLIH�

The 4,000km (2,500-mile) canyon 

Valles Marineris may have contained a 

number of ancient lakes, with minerals 

present that only form in the presence 

RI�ZDWHU��6RPH�ODNHV�FRXOG�KDYH�EHHQ�

���NP������PLOHV��GHHS��ZDWHU�YROXPHV�

comparable to the Caspian Sea, and 

HQYLURQPHQWDO�FRQGLWLRQV�VXLWDEOH�IRU�OLIH�

An ancient lake may once have 

ƅOOHG�Hellas basin, the lowest point 

on Mars, and the area may have had 

JHRWKHUPDO�VRXUFHV�RI�KHDW��,I�VR��

microbial life could have had more 

WKDQ�HQRXJK�WLPH�WR�GHYHORS��Eridania 

crater exhibits magnesium-rich clays 

and opaline silicas, consistent with the 

SUHVHQFH�RI�DQ�DQFLHQW�ODNH��1$6$ŝV�0DUV�

Reconnaissance Orbiter found evidence 

RI�K\GURWKHUPDO�VHDƆRRU�GHSRVLWV�LQ�WKH�

crater, suggesting hydrothermal vents 

pumped mineral-laden water into the 

lake, possibly facilitating conditions 

VXLWDEOH�IRU�OLIH�

Evidence of Mars’s ancient 

water systems has been 

found across the planet

S Viking 2’s view  

of Utopia Planitia, 

1976 – the landers 

found no clear 

evidence of life 
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possibly held nine times more water than all of 

North America’s Great Lakes put together.

River deltas and long sinuous gullies, knobbly 

PDWHULDO�RQ�FUDWHU�ƆRRUV�DQG�IDQ�OLNH�GHSRVLWV�KLQW�

DW�ƆXFWXDWLQJ�ZDWHU�OHYHOV�RYHU�WLPH��&OD\V�WKDW�

QHHG�ORQJ�WHUP�ZDWHU�H[SRVXUH�WR�IRUP�KDYH�EHHQ�

found. So too have minerals like smectite, kaolinite, 

prehnite, jarosite, goethite and haematite, all of which 

only form in water’s presence. Most recently, NASA’s 

3HUVHYHUDQFH�URYHU�KDV�EHHQ�H[SORULQJ�-H]HUR�FUDWHU�

– an ancient lake – uncovering layered rocks and 

minerals that form only in the presence of liquid water. 

All this suggests that Mars could once have been 

KRVSLWDEOH�WR�OLIH��,WV�FDUERQ�GLR[LGH�DWPRVSKHUH�

may have been far thicker (maybe as thick as ours), 

enabling higher surface temperatures and allowing 

lakes up to 20km (12 miles) wide, and perhaps a giant 

ocean rivalling the Arctic Ocean, to have endured for 

millions of years.

Such habitable conditions were thanks to a 25 per 

cent lower energy output from the young Sun and 

a greenhouse effect, induced by the thick carbon 

GLR[LGH�DWPRVSKHUH��LQVXODWLQJ�DQG�ZDUPLQJ�WKH�

VXUIDFH��2YHU�WLPH��0DUVŝV�PDJQHWLF�ƅHOG�GHFD\HG�

Martian 
myths
Strange faces, canal  
systems and Earth invaders: 
five fantastical visions  
of Mars that exist only  
in our imagination

1. Lowell’s canals
Percival Lowell and others interpreted 

VWUDQJH�OLQHDU�PDUNLQJV�RQ�0DUV�DV�

FDQDOV�HQJLQHHUHG�E\�VHQWLHQW�0DUWLDQV��

Future observations disproved this as an 

optical illusion, but author CS Lewis said 

WKH�FDQDOV�EHFDPH�şSDUW�RI�WKH�SRSXODU�

WUDGLWLRQŠ��0DULQHU��ŝV�Ɔ\�E\�LQ������

FRQFOXVLYHO\�GLVSURYHG�WKHLU�H[LVWHQFH�

2. War of the Worlds
+*�:HOOVŝV������War of the Worlds 

SUHVHQWHG�0DUWLDQV�ZLWK�DQ�LQKXPDQ�

DSSHDUDQFH��,QVSLUHG�E\���WK�FHQWXU\�

%ULWLVK�FRORQLDOLVP�DQG�LWV�GHYDVWDWLQJ�

HIIHFW�XSRQ�$ERULJLQDO�7DVPDQLDQV��

:HOOV�LQYHUWHG�WKH�LGHD�RI�DOLHQV�IURP�

EHQHƅFHQW�EHLQJV�RI�KLJKHU�LQWHOOLJHQFH�

LQWR�IHDUVRPH��ZDUOLNH�FUHDWXUHV�

3. Orson Welles’s  

radio broadcast
,Q�������2UVRQ�:HOOHV�QDUUDWHG�DQ�

adaptation of War of the Worlds for 

&%6��3UHVHQWHG�DV�D�VLPXODWHG�UDGLR�

EURDGFDVW��ZLWK�QHZVƆDVKHV�DQG�

H\HZLWQHVV�DFFRXQWV��LWV�GHVFULSWLRQ�RI�D�

0DUWLDQ�LQYDVLRQ�ZRQ����\HDU�ROG�:HOOHV�

IDPH�DV�DQ�LQQRYDWLYH�VWRU\WHOOHU��,W�DOVR�

EHFDPH�QRWRULRXV�GXH�WR�WKH�SDQLF�LW�

LQGXFHG�DPRQJ�OLVWHQHUV�

4. The Face on Mars
)LUVW�LPDJHG�E\�WKH�9LNLQJ���RUELWHU�LQ�

������WKH�)DFH�RQ�0DUV�LV�LQ�WKH�&\GRQLD�

UHJLRQ�RI�0DUVŝV�QRUWKHUQ�KHPLVSKHUH��

$W�DURXQG��NP������PLOHV��ORQJ��WKLV�PHVD�

UHVHPEOHV�D�KXPDQ�IDFH�ZKHQ�YLHZHG�

XQGHU�FHUWDLQ�FRQGLWLRQV��%XW�WKH�ŜIDFHŝ�

LV�D�PHUH�WULFN�RI�OLJKW�DQG�VKDGRZ��

DSSHDULQJ�DV�D�QDWXUDO�URFN�IRUPDWLRQ�

ZKHQ�VHHQ�IURP�RWKHU�DQJOHV�

5. Mars gremlins
,Q����\HDUV�RI�URERWLF�H[SORUDWLRQ�

RI�0DUV��KDOI�RI�DOO�PLVVLRQV�KDYH�

HQGHG�EDGO\�GXH�WR�ODXQFK�IDLOXUHV��

FRPPXQLFDWLRQ�ORVVHV��H[SORVLRQV��

VRIWZDUH�EXJV�RU�FUDVK�ODQGLQJV��7KHVH�

ZHUH�FROORTXLDOO\�DWWULEXWHG�WR�Ŝ0DUV�

JUHPOLQVŝ��KRQRXULQJ�WKH�PLVFKLHYRXV�

IRONORUH�ƅJXUHV�ZKR�GHOLJKW�LQ�FDXVLQJ�

PDOIXQFWLRQV�LQ�PDFKLQHU\�

X
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Ben Evans is  

a science writer  

and author of 

several books on 

VSDFHƆLJKW

and most of its atmosphere was stripped away by 

meteoritic bombardment and the solar wind.

Far from friendly
That stripping away of the atmosphere precipitated 

the planet’s loss of habitability. Remnant water 

that didn’t escape into space likely resides in the 

atmosphere, deep underground or in polar ice caps. 

NASA’s InSight probe hinted at liquid water 10–20km 

(6–12 miles) beneath the surface. Europe’s Mars 

([SUHVV�SRLQWHG�WR�SRVVLEOH�VXEJODFLDO�ODNHV�XQGHU�WKH�

VRXWK�SRODU�FDS��WKH�ƅUVW�HYLGHQFH�RI�VWDEOH�ERGLHV�RI�

liquid water on Mars.

While water is a prerequisite for habitability, it 

LV�QRW�VXIƅFLHQW�RQ�LWV�RZQ��2WKHU�HQYLURQPHQWDO�

factors – such as the availability of nutrients, a source 

of energy, a suitable atmospheric composition, 

survivable temperatures and pressures, low surface 

WR[LFLW\��DQG�SURWHFWLRQ�IURP�JDODFWLF�FRVPLF�UD\V�

and solar ultraviolet radiation – must also be met.

*URXQG�EDVHG�VLPXODWLRQV�LQGLFDWH�WKDW�LI�PXOWLSOHV�

of these ‘lethal factors’ are combined, the likelihood 

RI�ƅQGLQJ�OLIH�Ś�HYHQ�LQ�VXSSRVHGO\�ŜKDELWDEOHŝ�DUHDV�

RI�WKH�SODQHW�Ś�SOXPPHWV��1R�IXOO�VFDOH�VLPXODWLRQV�

of Martian surface conditions have been conducted 

that include all potential ‘biocidal’ elements.

If life ever arose on Mars, it is unlikely to have been 

FRPSOH[��PXOWLFHOOXODU�RUJDQLVPV�DQG�SUREDEO\�WRRN�

shape at a microbial level in liquids or sediments. In 

������LW�ZDV�VXJJHVWHG�WKDW�ŜH[WUHPRSKLOHŝ�OLFKHQV�

FRXOG�H[LVW�LQ�VLPXODWHG�0DUWLDQ�HQYLURQPHQWV��

‘Halotolerant’ organisms, life forms capable of 

enduring conditions of complete darkness, low 

nutrient levels, high pressures and isolation from the 

atmosphere, may thrive in Mars’s subglacial lakes. 

Even the hardiest microorganisms couldn’t survive 

on Mars’s surface and would quickly succumb to high 

radiation levels. Yet radiation modelling suggests 

that microorganisms buried deeper beneath the 

surface could persist for 90,000 to 500,000 years. 

Survival might also be possible near geothermal 

hotspots, volcanic lakes or acidic hot springs.

Despite teasing clues of past and present water 

activity, no conclusive evidence has been found for 

life on Mars. And with the likelihood that astronauts 

PLJKW�VHW�IRRW�RQ�WKH�5HG�3ODQHW�ZLWKLQ�WKH�QH[W�WZR�

GHFDGHV��LWŝV�SRVVLEOH�WKH�ƅUVW�ŜOLIHŝ�RQ�0DUV��WKH�ƅUVW�

true ‘Martians’, will not be fearsome tripods, little 

green men or even microscopic bacteria. Instead, the 

ƅUVW�OLIH�RQ�0DUV�PLJKW�WXUQ�RXW�WR�EHť�XV�

Curiosity found signs  

that ancient Mars once  

had water and the right 

chemical ingredients for life

Holden crater held a vast  

lake fed by catastrophic 

ƆRRGLQJ�IURP�WKH�VXUURXQGLQJ�

region (bottom right)

Mars Express data 

suggests lakes of liquid 

water lie under Mars’s 

south polar ice cap

Though seemingly once 

awash with water, evidence 

of life remains elusive – at 

least until we arrive
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