CHANGES ON THE SURFACE OF MARS
WHAT DO THEY TELL US ABOUT SURFACE PROCESSES?
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NIGHT-SKY OBSERVATIONS OF MARS
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SCHI APARELMAP,018771 1886
A COMPLEX PATTERN OF FLUVIAL FEATURES AND ALBEDO VARIATIONS




MAP OF MARS BY PERCIVAL LOWELL, 1894
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MAP OF MARS BY PERCIVAL LOWELL, 1894
LIFE AS LOGICAL CONSEQUENCE

© PLUTOVIAN.WORDPRESS.COM, 2017



THE MARTIAN BASE BY LESLIE CARR, 1951

© L. CARR. IN: A. C. CLARKE (1951) THE EXPLORATION OF SPACE
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MARI NER 46S VI DI CON 1IMMGES MARS,
MARS IS A DEAD PLANET

NASA/JPL, 1964



» ;’ 0

B 2P o

¥ 3 "'

v L 6l

¥ el &4 ! " . ! 2

<) " K &

« Y; 3t 35 2, 9

; ihion Mer 4
b4 4 g .

NASAOMARINER 9 AT MARS, 1972
MARS SHOWS SIGNS OF A WATER-RICH PAST

USGS/NASA/JPL
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VIKING SHOWS FLUVIAL LANDFORMS, 1980
MARS SHOWS EVEN MORE SIGNS OF A WATER-RICH PAST

NASA/JPL, VIKING PROJECT



MARS ORBITER CAMERA SEES GULLIES, 1996-2006
AND THESE GULLIES SEEM TO HAVE BEEN FORMED RECENTLY

MSSS, NASA/JPL, PIA03591, 2005
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PERCEPTION HAS CHANGED

© 2003 T. MAKINEN / FINNISH METEOROLOGICAL INSTITUTE




SURFACE CHANGES ON MARS
WHERE CAN WE EXPECT THEM TO HAPPEN?




SURFACE CHANGES ON MARS
WHAT CAN WE EXPECT?
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SURFACE CHANGES ON MARS

WHEN AND WHERE DO THEY OCCUR?
e AND WHAT DO THEY TEL




26 JUN 2001 4 SEP 2001

SEASONAL CHANGES OF DUST LOAD




CHANGES BY WIND: AEOLIAN PROCESSES




CHANGES BY WIND: AEOLIAN PROCESSES



CHANGES BY WIND: AEOLIAN PROCESSES




ACTIVE DUST DEVILS IN MID LATITUDES
DUST DEVIL AS SEEN BY HIRISE

NASA/JPL-CALTECH/UNIVERSITY OF ARIZONA, HIRSE, 2012



JUN 2007 SEP 2007

CHANGES IN THE RUSSELL CRATER DUNE FIELD



LINEAR GULLIES IN THE RUSSELL CRATER DUNEFIELD




LINEAR GULLIES IN THE RUSSELL CRATER DUNEFIELD




LINEAR GULLIES IN THE RUSSELL CRATER DUNEFIELD
CO, SLABS MOVING DOWNHILL

HIRISE, NASA/JPL



GULLIES IN THE MATARA CRATER
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GULLIES IN THE RUSSELL CRATER DUNEFIELD
SEASONAL WATER

HIRISE, NASA/JPL



Lg=211A Ls=269A Lg=357A

SEASONAL CHANGES OF POLAR CAPS




THE MARTIAN POLAR SWISS CHEESE TERRAIN
CLIMATE CHANGE SUGGESTED FOR MARS?

MSSS, NASA/JPL, 2001



HAPPY FACE SWISS CHEESE AS SEEN BY HIRISE
CLIMATECHANGE? PROBABLY NOTE

HIRISE, NASA/JPL, 2007, PSP_004000_0945 / 2010, ESP_020746_0945
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GARANEIFORMS6 OF MARS
POLAR CARBON DIOXIDE GEYSERS

NASA/JPL-CALTECH/ARIZONA STATE UNIVERSITY/RON MILLER



SPIDERS OF MARS: POLAR CO, GEYSIRS

SOUTH POLAR SPRING AT Ls=181A

NASA/JPL/UNIVERSITY OF ARIZONA, PSP_002532_0935, 2007



SPIDERS OF MARS: POLAR CO, GEYSIRS
SOUTH POLAR SPRING AT Ls=195A

NASA/JPL/UNIVERSITY OF ARIZONA



SPIDERS OF MARS: POLAR CO, GEYSIRS



