
Mars Returns!







Mars facts: 

• Average temp. -60° F

• Earth average 57°F

• 96% CO₂ atmosphere

less than 1% that of Earth

Axis titled: 25°

Day length: 24 hours 38 mins

Only planet with a visible surface  

7,917 miles

4,212 miles





Every 2.1 years, our faster planet 
overtakes Mars at opposition

This year’s opposition, on Dec. 8,
is transitional between perihelic
and aphelic



Perihelic



Not a close opposition
but higher altitude improves seeing

We’ll take it!



Dia.

Mars won’t be this close or bright again until June 2033
More about the 2022-23 apparition go to: https://bit.ly/3Oi3rQg

Dia.

Pole tilt

Closest approach
South is up



Mars spins from celestial east to west
like most other planets but appears to slowly turn
in the opposite direction over time because
its day (a Sol) is about 38 minutes longer than Earth’s

After 41 days, the same hemisphere faces Earth again

11 p.m. November 18-26



ALPO Mars map (south up)

Map at: https://bit.ly/3tGoWkj



(all images south up)



Hellas Planitia (Impact basin)
1,400 miles wide; 23,465 feet deep

Hellas



Syrtis Major – low relief shield volcano, dark basaltic rock

Syrtis Major



Mauna Loa
shield volcano



Olympus Mons
16 miles high / 3x Mt. Everest

Ascraeus Mons

Pavonis Mons

Arsia Mons



Aurorae Sinus 
(Bay of Dawn)

Valles Marineris
(Tithonius Lacus)



Opportunity rover 2004-18

Sinus Meridiani (Meridian Bay) rich in hematite “blueberries”



Sky & Telescope’s

Mars Profiler at

https://bit.ly/3TIr71n

Find out what side 

of Mars you’re facing

https://bit.ly/3TIr71n


Mars calendar
Features squarely in view around 11 p.m. EST

Nov. 18: Mare Erythraeum (south) and Mare Acidalium (north)
Nov. 25: Sinus Sabaeus and Sinus Meridiani
Dec. 2: Syrtis Major, Hellas, Mare Tyrrhenum
Dec. 9: Mare Cimmerium
Dec. 16: Mare Sirenum
Dec. 23: Solis Lacus, Tharsis
Dec. 30: Aurorae Sinus, Mare Erythraeum
Jan. 6: Sinus Sabaeus, Syrtis Major
Jan. 13: Mare Tyrrhenum, Mare Cimmerium

Seasonal markers: 
Dec. 26: Start of northern spring / southern autumn
Jan. 12: North Polar Cap should start to become visible
Hellas bright from frost?
Late January: North Polar Cap should be obvious









2005 storms



My favorite Mars filters



(North is up)



NASA’s Mars Perseverance rover



Google Perseverance raw images
for thousands more



Present location
Perseverance rover





Perseverance drills into mudstone at Wildcat Ridge
Rich in sulfates, organics and clays



Jezero Crater 3.5 billion years ago



Mars 3-4 billion years agoMars today



Mars has no protective magnetic field like the Earth



Dec. 7, 2022



, Dec. 7



View from Duluth, Minn. on Dec. 7, 9 p.m.
























































