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Convert The Shuttle 
Dr. Robert Zubrin 

Space News, Sept 8, 2003, Op-Ed Article 
 
 
 
It is now apparent that the Shuttle Orbiter cannot be used much longer as a system for 
transporting crews to Earth orbit. The Columbia disaster has made it clear that the 
antiquated Orbiters are becoming increasingly unsafe. Moreover, even if the Orbiter 
could be flown safely, it is clear that using a launch vehicle with a takeoff thrust 
matching that of a Saturn V to transport half a dozen people to the Space Station makes 
about as much sense as using an aircraft carrier to tow water skiers.  The Shuttle was 
designed as a self-launching space station. Absent a permanent space station on-orbit, 
such a vehicle had some justification. But with the establishment of the ISS, the rationale 
for using a flying Winnebago as a space taxi is no longer sustainable. 
 
NASA has already begun to respond to this reality by starting the Orbital Space Plane 
(OSP) program, which will move the human taxi-to-orbit function from the Shuttle to a 
small capsule or mini-orbiter that can be launched on top of an Atlas or Delta. If 
constrained to the objective of producing a simple reliable capsule instead of a complex 
mini shuttle, such a program makes a great deal of sense. A simple capsule will be much 
safer than a more complex system, will have a much lower development cost, and can be 
made available for flight much sooner, thereby cutting short the risks and costs associated 
with prolonged Shuttle operations. Launched aloft a medium lift expendable launch 
vehicle, it could assume the Shuttle’s crew transfer function at less than 1/5th the cost. 
 
As rational as such an approach might be, however, it poses a direct threat to the jobs of 
hundreds of thousands of people associated with the existing Shuttle program, and to the 
bottom line of several major and many minor aerospace companies. For this reason, some 
people have been lobbying for making the OSP a complex mini shuttle program that 
would take many years to complete, and cost, at most recent estimate, some $17 billion.  
 
This is the wrong approach. The raid upon the treasury it involves would sap funding for 
any other space initiatives, and the delay it would entail in Shuttle replacement would 
expose our astronauts to serious unnecessary risk. 
 
The right way to extend the Shuttle industry’s career is not by delaying the Orbiter’s 
replacement. Rather it is to employ the simple capsule approach accelerate the transfer of 
taxi-mission responsibility, and use the funds saved to convert the Shuttle launch stack 
into something really worth having.  
 
The reason why the Shuttle is such an inefficient launch system is precisely because it is 
dragging around the huge inert mass of the Orbiter. If we relieve the Shuttle launch 
system of that burden, however, and replace the Orbiter with a simple cargo 
compartment, we obtain the configuration known as Shuttle C, capable of lifting 70 

The Mars Society 1 
www.marssociety.org 



tonnes to low Earth orbit. This compares quite handsomely with the current STS 20 tonne 
payload capability. However, we can do still better if we insert a hydrogen/oxygen upper 
stage into the payload fairing. In that case, we obtain the Shuttle Z, analyzed by NASA 
and the Martin Marietta company in the late 1980’s, capable of launching 120 tonnes to 
Earth orbit or sending payloads in the 40 to 50 tonne class on direct trajectories to the 
Moon or Mars. 
 
Such a Shuttle-derived Saturn-V class booster would provide NASA with the primary 
tool it needs to launch human missions of exploration throughout the inner solar system. 
However its development can only be justified if NASA actually initiates such a program. 
The space agency is thus presented with a choice; either embrace human exploration 
now, or be forced to throw away a $10 billion asset that will be needed if human 
exploration is ever to be done later.  
 
If NASA makes the negative decision, and opts to discard the Shuttle infrastructure 
instead of converting it, the agency will be making a statement that it really never intends 
to do human exploration at any time. Under such conditions, the public will inevitably 
question, with considerable force of reason, what the remaining justification is for the 
Space Station, the OSP, and human spaceflight in general. The result will be an 
implosion of the entire manned space program. NASA is in a box, and the only way out 
is forward. 
 
The Shuttle catastrophe needs to be answered not with retreat, but with advance. Human 
space flight will always be risky, but we need to be doing missions that are worthy of 
those risks. We don’t need humans in space to study ant farms in zero gravity. We need 
humans in space to explore the planets. Converting the Shuttle will make that possible. 
 
Dr. Robert Zubrin is president of the Mars Society (www.marssociety.org) and 
author of The Case for Mars: The Plan to Settle the Red Planet and Why We Must, 
published by Simon and Schuster.
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A Sustainable Future for NASA 
 
 
The Columbia Accident Investigation Board (CAIB) released its report on 26 August 
2003.  The culture of NASA has come under scrutiny.  The CAIB has stated that they do 
not believe that the Shuttle is inherently unsafe and that it can be flown again with 
recommended fixes.  But the CAIB report goes beyond the proximate cause of the 
Columbia accident, highlighting managerial and institutional failures within NASA. 
 
This raises the question:  Why have we been preserving this heavy launch vehicle (HLV) 
technology for 30+ years?  Are we going further than low earth orbit (LEO) or not?  
Congress has expressed the opinion that NASA needs a goal.  They are not comfortable 
with continually allocating funds without a goal.   
 
We are spending 90% of the average 1961-73 NASA budget ($17 billion/year) in real 
inflation-adjusted dollars, and achieving less than 1% the results. In consequence, we are 
no closer today to sending humans to Mars than we were 20 years ago. To make progress, 
NASA needs to be given a goal and a schedule. The goal should be humans to Mars. The 
schedule should be 10 years. 
 
30 years ago the Apollo program was killed and humans-to-Moon capacity was lost.  
Today, that crime could be replicated on a smaller scale if we simply scrap the Shuttle, 
sacrificing 70,000 jobs and a $5 billion/year industry.  It should not end up as a lawn 
ornament, as has happened with the Saturn V.  It should be given a task worthy of its 
capability. 
 
The Shuttle Orbiter is a high-risk vehicle whose use is only rational for a limited class of 
missions, such as Hubble repair. But the Shuttle launch stack can be readily converted to 
a heavy lift vehicle capable of lifting 120 tonnes to LEO or throwing 45 tonnes directly to 
the Moon or Mars by replacing the Orbiter with a payload fairing and rocket stage. That 
is what should be done, and a coherent set of payload elements developed to enable such 
direct-launch human exploration expeditions. 
 
If we use Shuttle-specific technology, strip off the Orbiter and add a second stage, we 
preserve the jobs, we preserve the HLV capacity AND we can send humans to Mars!  We 
don’t layoff the whole Shuttle infrastructure, we reassign them. 
 
If you want to save this asset, you have to embrace the policy decision to build on the 
Shuttle. 
 
Human space flight is a risky business.  Let’s give it a goal worthy of that risk. 
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NASA’s Project Prometheus 
Power for Mars and Beyond 

 
 
The Mars Society endorses NASA’s nuclear systems initiative, now known as Project 
Prometheus, and urges Congressional support. 
 
The goal of Project Prometheus is to develop spacecraft power and propulsion systems that use 
nuclear power sources and enable enhanced deep space missions within this decade. 
 
Increasing the scientific return from such missions requires new power and propulsion 
technologies -- significantly reducing travel time, minimizing length of exposure to hostile 
radiation, and enabling use of more capable instruments and faster communication. 
 
For Fiscal Year 2004 NASA has recast its Nuclear Systems Initiative (NSI) as Project 
Prometheus, requesting $279 million ($3 billion over five years), consisting of $186 million ($1 
billion over five years) from NSI plus $93 million ($2 billion over five years) for a first flight 
mission, the Jupiter Icy Moon Orbiter. 
 
A revived nuclear development program is a positive step, greatly enhancing the prospects 
for human exploration and settlement of the solar system.  Using nuclear propulsion allows 
payload delivered from Low Earth Orbit to the Moon or to Mars to be increased 
substantially at lower costs.  Nuclear power reactors are needed for long duration operation 
of Mars bases, enabling reliable life support, high data rate communication, and on-site 
production of propellant. 
 
While public concern about the risks involved in launching nuclear power sources is appropriate, 
we believe that nuclear power can be launched and operated in space without posing a safety or 
environmental risk to Earth.  Launch of a fission reactor which has not been started presents no 
radiation hazard to Earth because no radionuclides have been produced and radioactivity is 
negligible. 
 
The name “Project Prometheus” is well taken.  In mythology Prometheus gave fire to man, 
providing the power needed to create civilization.  Project Prometheus will give us the power 
needed to extend human civilization beyond our Earth. 
 
The Mars Society endorses this program and promises to support it energetically.  We 
recommend and urge your support for its approval and funding. 
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The Human Exploration of Mars: 

The Next Logical Step for America's Space Program 

The planet Mars is a world of spectacular mountains three times as tall as Mount 
Everest, canyons three times as deep and five times as long as the Grand Canyon, vast ice 
fields, and thousands of kilometers of mysterious dry riverbeds. The planet's unexplored 
surface may hold unimagined riches and resources for future humanity, as well as 
answers to some of the deepest philosophical questions that thinking men and women 
have pondered for millennia. Mars became an even more tantalizing destination in 
August 1996 when NASA scientists announced that an Antarctic meteorite--apparently 
from Mars--contained organic molecules and formations suggestive of microbes. The 
discovery earlier this year of surface features that may have been produced by the recent 
flow of liquid water further supports the idea that Mars once had (and may still have) 
conditions conducive to life. To find evidence life, though, will take more than robotic 
eyes and remote control. In fact, all that Mars holds will remain beyond our grasp until 
men and women--agile, autonomous, intuitive beings--walk upon its surface. 

In 1989, President Bush proposed that the United States should return to the 
Moon and then go on to Mars. Unfortunately, when the feasibility study came back to 
him 90 days later, it stated that it would cost $450 billion, would take 30 years, and 
would require an enormous number of technologies that had yet to be invented. Needless 
to say, plans to go to Mars were quickly abandoned. 

Despite this apparent setback for a humans to Mars mission, this report was the 
motivation for a whole new generation of space exploration concepts. Numerous 
scientists around the country, including Dr. Robert Zubrin, were convinced that a human 
mission to Mars could be achieved for a fraction of the cost and in less time. In 1996, Dr. 
Zubrin published his plan for going to Mars (called "Mars Direct") in his best selling 
book The Case for Mars. In this book Dr. Zubrin describes how a mission to Mars can be 
achieved with current technology (much of which was developed for the Space Shuttle 
and International Space Station programs) at a fraction of the cost, and in 10 years or less. 

Based upon NASA's estimate that its significantly more complex Mars Reference 
Mission can be conducted for $40-50 billion, it is roughly estimated that a mission based 
on the Mars Direct architecture could be accomplished for $20-30 billion, with each 
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subsequent mission costing $3-4 billion. In other words, a human mission to Mars can 
likely be achieved within ten years for 20 percent of the NASA budget (a budget which 
accounts for less than 1 percent of the national budget). 

The administration that leads the United States into the true era of space 
exploration will begin one of the grandest periods in American and human history. As 
will be shown in the pages that follow, human exploration of Mars is no longer too 
technologically difficult or expensive to be justified. The major difficulties are now 
political. All that is needed to open this new and exciting period of exploration and 
discovery is an administration with vision and leadership. Below are just a few of the 
reasons why the United States should embrace space exploration and a human mission to 
Mars. 

 
 

1. Economic/Social/Technology: Some will say that we need to solve problems at 
home before we invest in space exploration. In reality, it is just the opposite. 
Dollar for dollar, the space program has provided more benefits to our nation and 
the world than any program in United States history; the largest number of 
benefits coming as a result of the Apollo program. A Mars exploration program 
will likely accelerate economic and social benefits as Apollo did. By investing in 
space, we benefit Earth. 

2. Education: Apollo inspired children around the country to pursue science and 
math careers. They saw that they could participate in events larger than 
themselves. A human mission to Mars will certainly have the same impact. 
Inspiring our children to learn is the best education program. 

3. Science: The scientific ramifications of a human mission to Mars are enormous. 
The study of Martian geology and atmospheric conditions will not only teach us 
much about the future habitability of Mars but also about our own planet. By 
sending humans to Mars, we will be much more likely to answer the question of 
whether there was ever life on Mars. In the search for signs of fossilized life on 
Mars, a human crew could likely achieve in their first few days more than what 20 
robotic probes could accomplish in 20 years. 

4. Exploration: Without a great history of exploration the United States would not 
exist. We need to continue our great heritage of exploring the unknown so that we 
can guarantee that our society will remain vital and will not fall into stagnation. 
With the International Space Station nearing operational status, it is time to take 
the next logical step -- the human exploration of Mars. 

5. National Optimism: We need to rekindle the national optimism that made the 
United States the greatest country on Earth. A human mission to Mars is the 
natural vehicle for this revitalization. 

The Mars Society 6 
www.marssociety.org 



6. Public Support: A recent Roper poll shows that about two-thirds of the 
American public support sending a human mission to mars. The American public 
has had an enormous appetite for Mars for years. This appetite has fueled 
countless science fiction accounts of Mars and unprecedented interest in NASA 
exploration missions to Mars. In fact, many people are surprised when told that 
there is no plan to explore Mars in the near future. When Mars Pathfinder landed 
in 1997, there were over 100 million hits on the Pathfinder website in the first 
day. There have been well over half a billion hits since. All together, NASA's 
Mars related websites have received over 1.2 billion hits since 1997. There is no 
doubt that the American public has a significant interest in Mars exploration. 
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How We Can Go: 
Summary of the Mars Direct Architecture 

 
• Mars Direct Concept -- Small spacecraft are launched directly to Mars by 

boosters embodying the same technology developed for the Space Shuttle. Fuel 
for surface operations and the return trip, as well as oxygen and water, are 
produced from the carbon dioxide in the Martian atmosphere (and a small 
feedstock of hydrogen) to greatly reduce the amount of material that must be 
transported to Mars. 

• Target Dates -- August 2005 a crewless earth return vehicle ("ERV") is launched 
directly to Mars. The ERV remotely produces fuel, oxygen and water from the 
Martian atmosphere. September 2007 a backup ERV is launched to Mars. October 
2007 a habitation module with a crew of four is launched to Mars. April 2008 the 
first Mars expedition crew lands near the ERV for 18 months of surface 
operations. Subsequent manned missions would be launched in 2009 and 2011. 

• Habitat Module -- The module stands about 5 meters high and measures about 8 
meters in diameter. Consisting of two decks, each with 2.5 meters (about 8 feet) 
of headroom and a floor area of 100 square meters (about 1,000 square feet), it is 
large enough to comfortably house its crew. The "hab" contains a closed-loop life 
support system that recycles oxygen and water (similar to systems planned for the 
space station); whole food (irradiated for longer life and then canned or frozen) to 
last three years, plus a large supply of dehydrated emergency rations; and a 
ground car, pressurized so it provides a shirtsleeve environment and powered by 
an internal combustion engine that runs on methane and oxygen. Fully loaded, the 
hab weighs 25 tonnes. 

• Crew -- The crew of four consists of a biogeochemist, a geologist/ paleontologist, 
a doctor, and a flight engineer/pilot. This last crew member, who serves as 
mission commander, can also provide common medical treatment and 
understands the broad means and objectives of the scientific investigations. 

• Launcher -- Mars Direct could be implemented with either NASA's proposed 
Magnum launcher or the more powerful Ares launcher designed by Dr. Robert 
Zubrin (both of which are based on existing Space Shuttle technology). The 
existing Russian Energia launcher would also be suitable (and relatively low cost) 
if adequate funds are provided to restart production. 

• Estimated Cost -- The estimated cost of development and the first mission is 
$20-30 billion, with subsequent missions costing $3-4 billion each. This estimate 
is roughly based on NASA's estimate of $40-50 billion for its significantly more 
complex Design Reference Mission.  

The following section is taken from Scientific American - March 2000. Used with 
permission of the author. 
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Space is there, and we are going to climb it.”
These words from President John F. Kennedy in
1962 set forth the goal of sending an American

to the moon within the decade. But for most of the 30
years since the Apollo moon landing, the U.S. space pro-
gram has lacked a coherent vision of what its next target
should be. The answer is simple: the human exploration
and settlement of Mars.

This goal is not beyond our reach. No giant spaceship
built with exotic equipment is required. Indeed, all the
technologies needed for sending humans to Mars are
available today. We can reach the Red Planet with relative-
ly small spacecraft launched directly to Mars by booster
rockets embodying the same technology that carried astro-
nauts to the moon more than a quarter of a century ago. The
key to success lies with the same strategy that served the
earliest explorers of our own planet: travel light and live
off the land. The first piloted mission to Mars could reach
the planet within a decade. Here is how the proposed
plan—what I call the Mars Direct project—would work.

At a not too distant date—perhaps as soon as 2005—a
single, heavy-lift booster rocket with a capability equal to
that of the Saturn 5 rockets from the Apollo era is
launched from Cape Canaveral, Fla. When the ship is high
enough in Earth’s atmosphere, the upper stage of the rock-
et detaches from the spent booster, fires its engine and
throws a 45-metric-ton, unmanned payload on a trajecto-
ry to Mars.

This payload is the Earth Return Vehicle, or ERV,
which, as the name implies, is built to bring astronauts
back to Earth from Mars. But on this voyage no humans
are on board; instead the ERV carries six tons of liquid-hy-
drogen cargo, a set of compressors, an automated chemi-
cal-processing unit, a few modestly sized scientific rovers,
and a small 100-kilowatt nuclear reactor mounted on the
back of a larger rover powered by a mixture of methane
and oxygen. The ERV’s own methane-oxygen tanks,
which will be used during the return trip, are unfueled.

Arriving at Mars eight months after takeoff, the ERV
slows itself down with the help of friction between its heat
shield and the planet’s atmosphere—a technique known as
aerobraking. The vehicle eases into orbit around Mars and
then lands on the surface using a parachute and retrorock-
ets. Once the ship has touched down, scientists back at mis-
sion control on Earth telerobotically drive the large rover
off the ERV and move it a few hundred meters away. Mis-
sion control then deploys the nuclear reactor, which will

provide power for the compressors
and the chemical-processing unit.

Inside this unit, the hydrogen
brought from Earth reacts with the
Martian atmosphere—which is
95 percent carbon dioxide
(CO2)—to produce water and
methane (CH4). This process,
called methanation, eliminates
the need for long-term storage
of cryogenic liquid-hydrogen
fuel, a difficult task. The
methane is liquefied and
stored, and the water mole-
cules are electrolyzed—bro-
ken apart into hydrogen and
oxygen. The oxygen is then
reserved for later use; the hy-
drogen is recycled through
the chemical-processing unit
to generate more water and
methane.

Ultimately, these two reac-
tions, methanation and elec-
trolysis, provide 48 tons of oxy-
gen and 24 tons of methane,
both of which will eventually be
burned as rocket propellant for the
astronauts’ return voyage. To en-
sure that the mixture of methane and
oxygen will burn efficiently, an addi-
tional 36 tons of oxygen must be gener-
ated by breaking apart the CO2 in the
Martian atmosphere. The entire process
takes 10 months, at the end of which a total
of 108 tons of methane-oxygen propellant has
been generated—18 times more propellant for the
return trip than the original feedstock needed to
produce it.

The journey home will require 96 tons of propellant,
leaving an extra 12 tons for the operation of the rovers.
Additional stockpiles of oxygen can also be produced,
both for breathing and for conversion into water by com-
bining the oxygen with the hydrogen brought from Earth.
The ability to produce oxygen and water on Mars greatly
reduces the amount of life-supporting supplies that must
be hauled from Earth.

A leading advocate
of manned missions
to Mars, Robert Zubrin, outlines his relatively inexpensive
plan to send astronauts to the Red Planet within a decade

THE MARS
DIRECT PLAN
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HUMAN MISSION TO MARS
would allow astronauts to search

for signs of life on the Red Planet (top
inset). Under the Mars Direct plan, an un-

manned Earth Return Vehicle, or ERV, would
land on the planet first and lay the groundwork for

the arrival of the astronauts two years later (middle in-
set). New missions could occur every two years, leaving behind

a string of base camps similar to the one depicted here (bottom inset).
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With this inaugural site on Mars op-
erating successfully, two more boosters
lift off from Cape Canaveral in 2007
and again hurl their payloads toward
Mars. One of these is an unmanned
ERV just like the one launched in 2005.
The other, however, consists of a
manned vessel with a crew of four men
and women with provisions to last
three years. The ship also brings along
a pressurized methane-oxygen-powered
ground rover that will allow the astro-
nauts to conduct long-distance explo-
rations in a shirtsleeve environment.

The Astronauts Arrive

During the trip, artificial gravity as
strong as that found on Mars can

be produced by first extending a tether
between the inhabited module and the
burned-out booster rocket’s upper stage;
the entire assembly is then allowed to
spin at a rate of, say, one revolution per
minute. Such a system would eliminate
any concerns over the health effects of
zero gravity on the astronauts. The
crew’s exposure to radiation will also
be acceptable. Solar flare radiation, con-
sisting of protons with energies of
about one million electron volts, can be
shielded by 12 centimeters of water or
provisions, and there will be enough
materials on board the ship to build an
adequate pantry storm shelter for use in
such an event. The residual cosmic-ray
dose, about 50 rems for the entire two-
and-a-half-year mission, represents a
statistical cancer risk of about 1 per-
cent, roughly the same as the risk from

smoking for the same amount of time.
On arrival at Mars, the manned craft

drops the tether to the booster, aero-
brakes and then lands at the 2005 site.
Beacons at the original location should
enable the ship to touch down at just
the right spot, but if the landing is off
course by tens or even hundreds of kilo-
meters, the astronauts can still drive to
the correct location in their rover. And
in the unlikely event that the ship sets
down thousands of kilometers away,
the second ERV that was launched with
the manned vessel can serve as a back-
up system. If that, too, should fail, the
extra rations on the manned craft en-
sure that the crew can survive until a
third ERV and additional supplies can
be sent in 2009.

But with current technology, the
chances of a misguided landing are small.
So assuming the astronauts reach the
2005 location as planned, the second
ERV touches down several hundred
kilometers away. This new ERV, like its

predecessor, starts making propellant,
this time for the 2009 mission, which in
turn will fly out with an additional ERV
to open up a third Mars site.

Thus, under the Mars Direct plan, the
U.S. and its international partners would
launch two heavy-lift booster rockets
every other year: one to dispatch a team
of four people to inhabit Mars and the
other to prepare a new site for the next
mission. The average launch rate of one
a year is only about 15 percent of the
rate at which the U.S. currently launch-
es space shuttles. In effect, the live-off-
the-land strategy used by the Mars Di-
rect plan removes the prospect of a
manned mission to Mars from the realm
of megaspacecraft fantasy and renders it
a task comparable in difficulty to the
Apollo missions to the moon.

The men and women sent to Mars will
stay on the surface for one and a half
years, taking advantage of the ground
vehicles to conduct extensive explora-
tion of the surface. With a 12-ton stock-
pile of fuel for these trucks, the astro-
nauts can travel more than 24,000 kilo-
meters during their stay, giving them
the kind of mobility necessary to con-
duct a serious search for evidence of past
or present life—an investigation that is
key to revealing whether life is a phe-
nomenon unique to Earth or common-
place throughout the universe.

Because no one will be left in orbit, the
crew will benefit from the natural gravi-
ty and protection against radiation of-
fered by the Martian environment. As a
result, there is no need for a quick re-
turn to Earth, a complication that has
plagued conventional mission plans that
consist of an orbiting mother ship and
small landing parties sent to the surface.
At the conclusion of their stay, the Mars
astronauts will return by direct flight in
the ERV. As the series of missions pro-
gresses, a string of small bases will be
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left behind on the planet, opening broad
stretches of Mars to continued human
exploration and, eventually, habitation.

In 1990, when my colleague David A.
Baker and I (we were then both at Mar-
tin-Marietta, which is now part of Lock-
heed Martin) first put forward the basic
Mars Direct plan, the National Aero-
nautics and Space Administration viewed
it as too radical for serious considera-
tion. But since then, with encourage-
ment from Michael Griffin, NASA’s for-
mer associate administrator for explo-
ration, as well as from the current head
of NASA, Daniel S. Goldin, the group in
charge of designing human missions to
Mars at the NASA Johnson Space Center
decided to take another look at our idea.

The Mars Society

In 1994 researchers there produced a
cost estimate for a program based on

an expanded version of the Mars Direct
plan that had been scaled up by about a
factor of two. Their result: $50 billion.
Notably, in 1989 this same group had
assigned a $400-billion price tag to the
traditional, cumbersome approach to a
manned mission based on orbital assem-
bly of megaspacecraft. I believe that with
further discipline in the design of the
mission, the cost could be brought down
to the $20- to $30-billion range. Spent
over 10 years, this amount would consti-

tute an annual expenditure of about 20
percent of NASA’s budget, or around 1
percent of the U.S. military’s budget. It is
a small price to pay for a new world.

To mobilize public support for an ex-
panded Mars effort—including robotic
as well as human exploration—and to
initiate privately funded missions, the
Mars Society was formed in 1998. As
its first private project, the society is
building a Mars simulation base at the
Haughton meteorite impact crater on
Devon Island in the Canadian Arctic. Be-
cause of its geologic and climatic similar-
ities to the Red Planet, this area has been
of interest to NASA scientists for some
time. The society’s Mars Arctic Research
Station, or MARS, will support a greatly
expanded study of this environment and
will provide a location for field-testing
human exploration tactics and prototype
equipment, including habitation mod-
ules, ground-mobility systems, photo-
voltaic systems and specialized drilling
rigs. The current plan is to have the De-
von Island MARS base operational by
the summer of 2000. This should be pos-
sible on a budget of about $1 million.

We hope that the credibility earned
through this project will enable the so-
ciety to expand its financial resources.
It could then help fund robotic missions
to Mars and, eventually, human expe-
ditions, perhaps on a cost-sharing basis
with NASA or other government agen-
cies. But it is clear that the fastest way

to send humans to Mars is to show the
government why it should invest in this
endeavor. The society has therefore
launched an educational campaign di-
rected toward politicians and other
power brokers.

Someday millions of people will live on
Mars. What language will they speak?
What values and traditions will they
cherish as they move from there to the
solar system and beyond? When they
look back on our time, will any of our
other actions compare in importance
with what we do now to bring their so-
ciety into being? Today we have the op-
portunity to be the parents, the founders,
the shapers of a new branch of the hu-
man family. By so doing, we will put
our stamp on the future. It is a privilege
beyond reckoning.

This article updates a version that ap-
peared in the Spring 1999 issue of Sci-
entific American Presents.

ROBERT ZUBRIN is president of the
Mars Society and founder of Pioneer
Astronautics, which does research and
development on space exploration. He
is the author of The Case for Mars: The
Plan to Settle the Red Planet and Why
We Must (Simon & Schuster, 1996) and
Entering Space: Creating a Space-Faring
Civilization (Tarcher-Putnam, 1999).
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EARTH RETURN VEHICLE blasts off from the surface of
Mars with a crew of four on board (right). The payloads of the
ERV and the manned habitat are detailed in the table above.

EARTH RETURN VEHICLE blasts off from the surface of
Mars with a crew of four on board (right). The payloads of the
ERV and the manned habitat are detailed in the table above.

Mass Allocations for Mars Direct Mission

ERV Component

ERV cabin structure
Life-support system
Consumables
Solar array (5 kilowatts of electricity)
Reaction control system
Communications and 
information management
Furniture and interior
Space suits (4)
Spares and margin (16 percent)
Aeroshell
Rover
Hydrogen feedstock
ERV propulsion stages
Propellant production plant
Nuclear reactor (100 kilowatts of electricity)

ERV total mass

Habitat Component

Habitat structure
Life-support system
Consumables
Solar array (5 kilowatts of electricity)
Reaction control system
Communications and   
information management
Furniture and interior
Space suits (4)
Spares and margin (16 percent)
Pressurized rover
Open rovers (2)
Lab equipment
Field science equipment
Crew

Habitat total mass

Metric Tons

3.0
1.0
3.4
1.0
0.5

0.1
0.5
0.4
1.6
1.8
0.5
6.3
4.5
0.5
3.5

28.6

Metric Tons

5.0
3.0
7.0
1.0
0.5

0.2
1.0
0.4
3.5
1.4
0.8
0.5
0.5
0.4

25.2

Continued from page 54
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Getting Ready for Mars 
Privately-Funded Mars Society Projects 

March 2003 
 
HABITATS:  SIMULATING LIFE AND WORK ON MARS 
 

 
 
 

Before going to Mars, we need to study and 
solve likely issues and problems of life and 
work there.  In 2000 we built a $1 Million 
full-scale Martian habitat in a very Mars-like 
meteor crater in the Canadian Arctic 
(FMARS).  In 2002 we built another in Utah 
(MDRS).  Here crews of scientists and 
engineers perform real work under 
simulated Mars conditions and protocols.  A 
third habitat will be installed in Iceland in 
2004, and a fourth is planned for Australia 
in 2005. 

PRESSURIZED ROVER PROTOTYPES 
 
Explorers and researchers on Mars will want 
to go hundreds of kilometers from the 
“home base” habitat.  The solution is a 
mobile mini-habitat, a “Martian R.V.”  To 
learn the design and engineering issues 
involved, The Mars Society is sponsoring 
three teams who are building prototypes, 
some of which may be used in our Mars 
simulations.  Shown at the right is a NASA 
conceptual rover design. 

 
 
TRANSLIFE:  MARS GRAVITY RESEARCH 
 

 

If we are to explore and settle Mars, we 
must learn and solve the long-term effects of 
Martian gravity (38% Earth normal).  
Because no other agency or group is 
studying this, The Mars Society initiated a 
multi-year, $10 Million private project to 
put mice into orbit, spin them at the Mars 
gravity equivalent for several generations, 
return them to Earth, and present the results.  
Two approaches are being designed – a 
satellite and an ISS module. 

The Mars Society 13 
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Public Support 
for Humans to Mars 

 
 
Recent polls and activity show that the American public favors a continuing human 
spaceflight effort, including a Humans to Mars program. 
 
Planetary Society Poll – early 2002.  At NASA’s request, the National Research Council is 
conducting a planetary science community assessment of NASA priorities for the next 10 years.  
The NRC asked The Planetary Society to conduct a poll about public views on planetary 
exploration.  In that poll of over 50,000 people more than 90% ranked exploration of Mars among 
the top 5 mission priorities for NASA.  Mars was by far the top vote-getter. 
 
AOL Poll – February 2002.  America Online conducted an informal poll of interest in going to 
Mars.  Over 2600 online users responded in early voting.  Over 72% expect to see a human 
landing on Mars in their lifetime.  Over 63% would want to go.  Over 76% believe that taxpayer 
dollars should be spent on missions to Mars. 
 
Ipsos Reid Poll for Orlando Sentinel – March 2002.  Anti-Mars critics have made much of this 
recent poll, which reported that “only” 38% of Americans support launching humans to Mars.  
That extrapolates to 109 million people, which is more than the number who voted for George 
Bush, Al Gore and Ralph Nader combined in November 2000.  In that same poll 46% wanted to 
keep NASA funding at its current level, which, if re-prioritized, could support a 20-year humans 
to Mars program.  Support for space efforts appears higher among those informed about it. 
 
Space Day Poll – May 2002.  Over 2600 youngsters participated in a poll by the organizers of 
Space Day.  Most (70%) think humans will reach Mars in their lifetime.  Many (25%) expect to 
make the trip themselves.  Over half anticipated rock climbing as the top recreational activity on 
Mars.  Such are the aspirations of thousands of American schoolchildren. 
 
Mars Society projects attract public interest.  Several national and international news media 
have presented our privately-funded work on Mars simulations in the Canadian Arctic and in 
Utah.  When asked, many viewers remember these presentations and express interest and 
enthusiasm for this practical step toward Mars.  This is consistent with our ongoing contacts with 
the public.  When shown the purpose, practicality and affordability of a sensible Humans to Mars 
program, most of the public warm to the concept and want to see it happen. 
 
Post-Columbia accident polls – February 2003.  A Gallup/CNN/USA Today poll showed that, 
by 52% to 37%, Americans favor NASA’s focus on manned versus unmanned missions; that 25% 
favored increased funding increased while 49% favored current funding; and that one in three 
Americans would like to take shuttle flight sometime.  A CBS poll found that 80% of Americans 
think the US space program contributes to scientific advances they can use, and 85% say that it 
contributes a lot to Americans’ pride and patriotism. 
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China – Future Space Race? 
China is becoming a player in space 

March 2003 
 
A future space race may be taking shape as China pushes into space with ambitious plans. 

Unmanned Flights.  To date, China has 
launched into Low Earth Orbit four 
Shenzhou (“Divine Mission”) spacecraft 
equipped with various scientific instruments 
and TaikoBot humanoid dummy astronauts 
(“human metabolic analogue devices”) 
whose mission has been to test critical life 
protection and related subsystems, and to 
conduct experiments and take measurements 
in space.  The last craft was fully equipped 
for manned flight.  These spacecraft have 
been returned to Earth and at least three 
landed successfully. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Manned Flight.  China plans to launch 
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a has been training 14 fighter pilots to be astronaut
 than 1,000 flying hours, the Beijing Evening New

for the Shenzhou V spacecraft. 

e Stations.  China will send an astrobiology experi
ember 2002 China announced a 3-stage plan for its 
e operation capability by the end of this decade and

n and Mars.  In March 2003 China announced a 3
er to measure the Moon’s physical properties, (2) a
itions in China have indicated that China’s goals i

he Mars Society 
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astronauts (“yuhangyuan”) in October 2003 
aboard the Shenzhou V, undeterred by the 
US’s loss of Columbia, according to Zhang 
Qingwei, president of China Aerospace 
Science and Technology Corporation.  He 
said that assessments of the four unmanned 
test space flights between November 1999 
and January 2003 had basically given the 
go-ahead for China to proceed with manned 
missions.  Zhang reiterated that China seeks 
an early breakthrough in its manned space 
program, which “carries the nation’s 
dreams.” 

s.  All are under 30 years old and have completed 
s reported.  Of these, officials will choose one or 

ment to the ISS in a Russian module in 2003.  In 
own space station.  It calls for attaining manned 
 a full-fledged Chinese station within 25 years. 

-stage plan for initial Moon exploration:  (1) an 
 lander, and (3) a sample return mission.  Space 
nclude a Moon base and Mars exploration. 
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The Mars Society 
 

 
The Mars Society, founded in August 1998, is a non-profit organization with members around the world.  
The purpose of The Mars Society is to further the goal of the exploration of the Red Planet through:  (1) 
broad public outreach to instill the vision of pioneering Mars, (2) support of ever more aggressive 
government funded Mars exploration programs around the world, and (3) conducting Mars exploration on 
a private basis. 
 
We believe that humans could be on Mars within 10 years from the start of a serious project. 
 
Our founder, Dr. Robert Zubrin, is a former aeronautics engineer at Martin Marietta Corporation.  In 1990 
he and others proposed a simpler and cheaper way to get to Mars, which they called “Mars Direct.”  Key 
aspects of this proposal include direct launch to Mars using current rocket technology, maximum use of 
Martian resources to reduce cost, and 18 months of research and exploration on Mars during each trip.  In 
response to Dr. Zubrin’s book, The Case for Mars, NASA adopted these concepts but has not set a 
timetable and budget.  Dr. Zubrin has also written Entering Space: Creating a Space-Faring Civilization 
and a novel, First Landing. 
 
To accelerate progress, The Mars Society has embarked on three key privately-funded projects: 

(1) HABITATS.  We have built two prototype Mars habitats which are used for simulated Mars 
living and exploration, providing practical research and field trials for Mars operational issues, procedures 
and equipment -- the first in the arctic desert on Devon Island in Canada in 2000, the second in Utah in 
2001.  A third is planned for Iceland in 2004 and a fourth for Australia in 2005.  Scientists, engineers and 
others participate in the habitat crews. 

(2) PRESSURIZED ROVER.  At several global locations we are sponsoring projects to develop 
prototypes of a pressurized rover, a “Martian RV” which explorers could use in “shirt sleeve” mode for 
extended excursions on the surface of Mars. 

(3) TRANSLIFE.  We are partnering with private sponsors to launch a $10 Million in-space 
experiment to test the effects of Martian gravity on animal life and reproduction.  Two versions are being 
designed – a free-flying satellite, and a centrifuge module for the International Space Station. 
 
The Mars Society maintains a website (www.marssociety.org) and hosts annual international conventions 
as forums for the latest research, thinking and activity on getting humans to Mars. 
 

Contact Information 
 
Patt Czarnik    The Mars Society   
Chair, Political Task Force  PO Box 273   
1 Signature Point Dr., Apt. 712  Indian Hills, CO 80454  
League City, TX  77573   Info@marssociety.org   
pattczarnik@hotmail.com  www.marsociety.org  
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Founding Declaration of the Mars Society 
 
The time has come for humanity to journey to Mars. 

 We're ready. Though Mars is distant, we are far better prepared today to send humans to Mars than we were to 
travel to the Moon at the commencement of the space age. Given the will, we could have our first teams on 
Mars within a decade.  
The reasons for going to Mars are powerful.  

We must go for the knowledge of Mars. Our robotic probes have revealed that Mars was once a warm and wet planet, 
suitable for hosting life's origin. But did it? A search for fossils on the Martian surface or microbes in groundwater below 
could provide the answer. If found, they would show that the origin of life is not unique to the Earth, and, by implication, 
reveal a universe that is filled with life and probably intelligence as well. From the point of view learning our true place in 
the universe, this would be the most important scientific enlightenment since Copernicus.  

We must go for the knowledge of Earth. As we begin the twenty-first century, we have evidence that we are changing the 
Earth's atmosphere and environment in significant ways. It has become a critical matter for us better to understand all 
aspects of our environment. In this project, comparative planetology is a very powerful tool, a fact already shown by the 
role Venusian atmospheric studies played in our discovery of the potential threat of global warming by greenhouse gases. 
Mars, the planet most like Earth, will have even more to teach us about our home world. The knowledge we gain could be 
key to our survival.  

We must go for the challenge. Civilizations, like people, thrive on challenge and decay without it. The time is past for 
human societies to use war as a driving stress for technological progress. As the world moves towards unity, we must join 
together, not in mutual passivity, but in common enterprise, facing outward to embrace a greater and nobler challenge 
than that which we previously posed to each other. Pioneering Mars will provide such a challenge. Furthermore, a 
cooperative international exploration of Mars would serve as an example of how the same joint-action could work on 
Earth in other ventures.  

We must go for the youth. The spirit of youth demands adventure. A humans-to-Mars program would challenge young 
people everywhere to develop their minds to participate in the pioneering of a new world. If a Mars program were to 
inspire just a single extra percent of today's youth to scientific educations, the net result would be tens of millions more 
scientists, engineers, inventors, medical researchers and doctors. These people will make innovations that create new 
industries, find new medical cures, increase income, and benefit the world in innumerable ways to provide a return that 
will utterly dwarf the expenditures of the Mars program.  

We must go for the opportunity. The settling of the Martian New World is an opportunity for a noble experiment in 
which humanity has another chance to shed old baggage and begin the world anew; carrying forward as much of the best 
of our heritage as possible and leaving the worst behind. Such chances do not come often, and are not to be disdained 
lightly.  

We must go for our humanity. Human beings are more than merely another kind of animal, -we are life's messenger. 
Alone of the creatures of the Earth, we have the ability to continue the work of creation by bringing life to Mars, and Mars 
to life. In doing so, we shall make a profound statement as to the precious worth of the human race and every member of 
it.  

We must go for the future. Mars is not just a scientific curiosity; it is a world with a surface area equal to all the 
continents of Earth combined, possessing all the elements that are needed to support not only life, but technological 
society. It is a New World, filled with history waiting to be made by a new and youthful branch of human civilization that 
is waiting to be born. We must go to Mars to make that potential a reality. We must go, not for us, but for a people who 
are yet to be. We must do it for the Martians.  

Believing therefore that the exploration and settlement of Mars is one of the greatest human endeavors possible in our 
time, we have gathered to found this Mars Society, understanding that even the best ideas for human action are never 
inevitable, but must be planned, advocated, and achieved by hard work. We call upon all other individuals and 
organizations of like-minded people to join with us in furthering this great enterprise. No nobler cause has ever been. We 
shall not rest until it succeeds.  
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