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Progress towards Mars Landings this decade



MARS MISSIONS HISTORY

• Many people have put forward plans to land 
people on the Red Planet

• Werner Von Braun built a rocket capable of 
taking us there – the Saturn V

• Project Orion (nuclear pulse) 1957-65

• Space Exploration Initiative 1989-1993 

• In 1992 Dan Golden became NASA admin and 
started the very successful “faster better 
cheaper” robotic explorations of space

• Humanity languished in LEO 



ROBOTS RULE



MANNED MISSIONS 
BEYOND LEO

• NASA Journey to Mars and the Moon

• Current plan SLS/Orion launch Artemis 1 (2022) 
Artemis 2 moon orbit (2024) Artemis 3 (2025?), 
landing with SpaceX lander), 2030s Mars landing 
with some of the same hardware

• SpaceX Starship

• Already building and testing infrastructure and 
vehicles for pathfinder missions to Mars in late 
2023 and 2025 with crewed missions in 2027

• Contracted to provide moon lander for Artemis 
Missions

• Other players (e.g. Blue Origin) on the horizon 



https://nvite.jsc.nasa.gov/presentations/b2/D1_Mars_Connolly.pdf



WHY IS SLS STILL 
A THING?

• SLS is corporate welfare for 
the US space industry



CONJUNCTION VS OPPOSITION

https://marspedia.org/Mars_mission_duration



STARSHIP MISSION PROFILE



STARSHIP ECONOMICS
• Cost to build depends on volume

• 2 Starship per month = $37M ea
• 2 Starship per week = $13M ea
• 20 SuperHeavy per year = $32M ea
• Target is 1000 units

• Starships and SuperHeavy reused 100 times

• SpaceX wants to get per flight to orbit costs down to $2M 
(although independent analysis is $10M)

• 100-150 tons to orbit means about 100-200 people per flight 
means $20k – 10k / flight which is about cost range of business 
class.

• 40min flights between NY and Shanghai referred to as “Earth-to-
earth” flights similar to aircraft costs

• Of course overall operations costs offset by satellite (eg Starlink 2) 
launches

• Colony flights to Mars like ships to North America – sell all your stuff 
to pay for a ticket and work off the debt

https://www.nextbigfuture.com/2020/05/mass-production-rate-and-spacex-starship-costs.html





STARSHIP VARIANTS

Starship variants (Credit: Everyday Astronaut / Caspar Stanley)



MARS DIRECT

• The Case for Mars: The Plan to Settle the Red Planet 
and Why We Must by Robert Zubrin in 1996 revised 
2011

• Plan for Mars mission that reduced costs from $500B 
to $20-$30B

• Single throw vehicles to Mars rather than fleets of 
“Battlestar Galactica” motherships

• 2 Year stays instead of 30 days

• In-situ resource utilization

• Initiated the Mars Society in 1998 to continue to 
develop the plan



MARS SOCIETY

• Further Development of plans to take humans 
to Mars

• Mars Analog Research Station Program

• Mars VR

• University Rover Challenge

• Annual Mars Society Conference

• Latest conference in October very well 
attended

• Canadian Society active in University circles, 
discussing resurrecting Winnipeg branch

https://www.marssociety.org

https://www.marssociety.ca



MARS DIRECT











IN-SITU RESOURCE UTILIZATION

Jin Sing Sia, Mars Society Canada



MARS DIRECT PROBABLE
• Every two years there’s a window at Conjunction best

• Window 0 (2022-2023)

• LEO starship, lunar flights, on orbit refueling, additional launch 
capacity

• Possible Orbital / Re-entry / landing tests on Mars if all goes well

• Window 1 (2025) – multiples of:

• Cargo Starships – Solar Arrays / Nuclear Reactors for ISRU Power

• Cargo Starships – Hydrogen feed stock for in-Situ CH4 and O2

• Crew Starship (uncrewed) – Earth Return vehicles (refuel via ISRU)

• Window 2 (2027)

• Crew Starships – crews for first mission, rovers

• Crew Starships – uncrewed spares, rovers, earth return vehicles for 
next window

• Cargo Starships – Truss Assemblies for spin gravity (refuel in orbit)

• Cargo Starships – Power generation, ice mining supplies, in-situ fuel, 
rovers

• Rinse and repeat (2029 and beyond)



ARTIFICIAL GRAVITY

GLS2: Artificial Gravity for SpaceX's Starship

https://www.youtube.com/watch?v=3CRiJTJikjk















WHAT ABOUT WATER?



MINING WATER

An artist's illustration of astronauts mining water on Mars. (Image credit: NASA 
Langley Advanced Concepts Lab/Analytical Mechanics Associates) 



WHEN CAN I GO?

• Starship environmental 

approval now delayed 

to Feb 28 2022

• Next conjunction 

window late 2023

• Every 2 years after that

I want to die on Mars.  Just not on impact.

Elon Musk



WHY BOTHER?

• “Why bother going to Mars when we 
have some many problems here?”
• For a fraction of the cost of a military 

program (or even NASA’s budget), it 
makes sense to make humans a 
multiplanetary species

• Facilitate resource exploitation off-world 
Develop new technologies

• Create space tourism

• Advance science – boots on ground 
beat robots every time

• Create new frontiers for humanity

• Beat the Chinese*

* I didn’t say they had to all be good reasons



BUT (INSERT COMPANY 
NAME HERE) SUCKS!

• I urge you to take the long view – this is humanity 
evolving. Evolution can have it’s inconveniences.

• Starlink satellites – several versions have been 
developed to address astronomy concerns. No 
one is going to forego ubiquitous internet for 
astronomers so we need to adapt. Starlink funds 
Starship.

• Kessler cascade – The only solution is either do 
not operate in orbit (not likely) or clean it up. 
Cheap, efficient cleanup is key.

We don’t get to Star Trek
without something like Starship



MARS 
SOCIETY OF 

CANADA

Winnipeg Chapter may be restarting, contact Gord if you’re interested 



QUESTIONS?

• www.marssociety.org

• www.marssociety.ca

• gord.tulloch@gmail.com

http://www.marssociety.org/
http://www.marssociety.ca/

