Mars: “Red Sands, Blue Green Dreams” – “Regolith Impressionism” painting by Peter Kokh, July 14, 2000
Metal oxides in sodium silicate applied foreground first to reverse side of glass pane, for Pascal Lee.

Above: Mars the way it is, panel,
and the way we want it to be, frame

Guest Editorial
Shaun Moss:
“Moon or Mars” is the Enemy of Both

.Feature Articles in This Issue.

Both the Moon and Mars have important advantages, which is why I've always advocated colonization of
both. They both far surpass any other known destinations (followed by Earth orbit, NEA's, Mars's moons, Mars
orbit and the main asteroid belt.)
The Moon
• The Moon has abundant natural resources that can
improve the quality of life on Earth, including helium3 (fusion energy), and engineering metals such as
titanium, aluminium and magnesium (spacecraft,
computer and robotics components).
• It's one of the most interesting destinations in the
entire Solar System scientifically, since informa-tion
about the formation of the Solar System is betterpreserved on the Moon than any other location.
• It's an arena of activity that can unite the people of
Earth, being a highly visible and beautiful shared
resource. The Moon is the future international space
station.
[=> p. 2, col. 2 ]

“Mars: The Audacity to Stay”
Peter Kokh

pp. 3-6

MMM’s “Plaform for Mars” v. 2.0
Peter Kokh

page 6

Economic “Case for Mars” needs the Moon
Peter Kokh

pp. 7-8

1

⇒ Guest Editorial continued from p. 1.
• Due to its low gravity well, the Moon is an excellent
launch pad for robotic and crewed exploration of the
Solar System.
• The far side is an excellent location for both optical
and radio astronomy, e.g. searching for extrasolar
terrestrial planets/extraterrestrial intelligence, being
shielded from the radio noise of Earth. The VLBI and
OLBI telescopes we can and will build on the lunar far
side will utterly dwarf the capabilities of Hubble,
Kepler or any other orbital telescope.
• It is an excellent tourist destination, being relatively
close to Earth and having the potential for many fun
low-g sports, plus the Solar System's best view of
Earth.
• Being close to the Sun and not having an atmosphere
or magnetosphere, it provides one of the best
ground-based locations in the Solar System for solar
energy production, second only to Mercury.
• Being also cold, dry and dusty, the Moon is a suitable
location for testing Mars exploration and colonization
technologies before transporting them to Mars.
I find it astonishing that anyone could consider
that we have "been there and done that" with regards to
the Moon. The Moon has a surface area equal to Africa
and Australia together (30.93+/-.01 million km2). If 12
people visited various locations in Africa and Australia,
would we think that we had seen all of both? Or that
Africa and Australia had nothing left to teach us?
Do people really think the Moon is that dull?
I think people forget that humans are smaller than
microbes on ants when compared to planetary bodies.
I will bet you stars to asteroids that in 1000 years, when
the lunar population is in its millions, we will still be
learning things from and about the Moon.
Mars
• Mars is expected to have undergone much the same
types of geological processes as Earth, thus it is
expected that concentrated deposits of metals can be
found there using similar techniques and technologies. Furthermore, these can be discovered and
accessed more easily due to the absence of trees,
oceans, and human settlements. Metal is wealth.
• Mars has all the elements necessary for DNA-based
life and may indeed currently harbor DNA-based
organisms (e.g. methanogenic chemotropic cryohalophiles).
• Mars is comparatively close to Earth (only the Moon,
Venus and NEA's are closer).
• Mars has a diurnal cycle of 24 hours and 40 minutes,
almost exactly equal to Earth's, which means that
Earthly organisms, including humans, should be able
to adapt relatively easily to Mars.
• Mars has an axial tilt almost equal to Earth's, which,
combined with the presence of water, results in familiar patterns of seasons, climate, clouds and weather.
These will also help many Earthly organisms to adapt.
• Mars is the only Solar System body other than Earth
with a tangible yet translucent atmosphere (i.e. you
can see the planetary surface from space).
• Mars's similarity to Earth captures human imagination, having a colorful sky, clouds, weather, fascinating geological formations and excellent views. It is
easier to imagine (and actually build) human settlements on Mars than any known extraterrestrial world.

Moon Miners’ Manifesto
Published monthly except January and July., by the Lunar
Reclamation Society (NSS-Milwaukee) for its members,
members of participating National Space Society chapters,
members of The Moon Society, and individuals worldwide.
© 2008, The Lunar Reclamation Society, Inc.
• Moon Miners’ Manifesto CLASSICS: The non-time-sensitive
articles and editorials of MMM’s first eighteen years have been
re-edited, reillustrated, and republished in 15 PDF format
volumes, for free downloading from either of two locations:
www.Lunar-Reclamation.org/mmm_classics/
www.MoonSociety.org/publications/mmm_classics/
• MMM’s VISION: “expanding the human economy through
off-planet resources”; the early era of heavy reliance on Lunar
materials; early use of Mars system and asteroidal resources; and
establishment of permanent settlements supporting this economy.
• MMM’s MISSION: to encourage “spin-up” entrepreneurial
development of the novel technologies needed and promote the
economic-environmental rationale of space and lunar settlement.
• MMM retains its editorial independence. MMM serves
several groups, each with its own philosophy, agenda, and
programs. Participation in this newsletter, while it suggests
overall satisfaction with themes and treatment, requires no other
litmus test.
[Opinions expressed herein, including editorials, are those of
individual writers and not presented as positions or policies of the
National Space Society, Lunar Reclamation Society, or The
Moon Society. Copyrights remain with the individual writers.
Reproduction rights, with credit, are granted to NSS & Moon
Society chapter newsletters.]
• For additional space news and near-term developments, read
Ad Astra, the magazine of the National Space Society, in which
we recommend and encourage membership
• The Lunar Reclamation Society is an independently incorporated nonprofit membership organization engaged in public
outreach, freely associated with the National Space Society,
insofar as LRS goals include those in NSS vision statement. LRS
serves as NSS’ Milwaukee chapter: www.Lunar-Reclamation.org
• The National Space Society is a grassroots pro-space membership organization, with 10,000 members and 50 chapters,
dedicated to the creation of a spacefaring civilization.
National Space Society, 1620 I Street NW, Suite 615,
Washington, DC 2006; Ph: (202) 429-1600 - www.NSS.org
• The Moon Society seeks to overcome the business, financial,
and technological challenges to the establishment of a permanent,
self-sustaining human presence on the Moon.” - Contact info p. 9.
• NSS chapters and Other Societies with a compatible focus are
welcome to join the MMM family. For special chapter/group
rates, write the Editor, or call (414)-342-0705.
• Publication Deadline: Final draft is prepared ASAP after the
20th of each month. Articles needing to be keyed in or edited are
due on the 15th, Sooner is better! - No compensation is paid.
• Submissions by email to KokhMMM@aol.com - Email
message body text or MS Word, Appleworks, pdf attachments
√ Mac compatible CD / or typed hard copy must be mailed to:
Moon Miners’ Manifesto, c/o Peter Kokh,
1630 N. 32nd Street, Milwaukee WI 53208-2040
• MMM is mailed 2nd Class: Second Class bulk mail is not
forwarded. If you move and rely on forwarding instructions at
your former local Post Office, you will not receive your copy. It is
the reader’s responsibility to inform LRS or whatever other
organization through which the reader receives MMM as a
membership benefit, of any change in the reader’s mailing
address.
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• Mars has more potential as a second home for
humanity than any other known astronomical body.
Colonizing a 2nd planet is essential for the guaranteed
long-term survival of the human species because ELEscale asteroid impacts, while infrequent, do happen.
• Mars is an excellent location from which to launch an
asteroid mining industry, being closer to the majority
of the Solar System's asteroids and having a much
lower gravity well.
• Mars is also an awesome tourist destination, offering
endless possibilities for hiking, climbing, exploration
and low-g sports.
• It is widely believed that Mars can be terraformed, or
in other words, engineered to support an uncontained
biosphere. This means Mars may eventually support
ecosystems that grow and evolve with no or minimal
technological assistance. Mars may therefore eventually support billions of humans and other organisms. We know of no other extraterrestrial world with
that kind of potential.
• Mars is a place where we can create a largely legacyfree society, without all the corruption, baggage and
ugliness of Earth culture. On Mars we can introduce
the very best economic, political and environmental
strategies, beginning, as we can, with a whole-planet
perspective.
Given that both the Moon and Mars are highly
desirable targets, why bicker constantly about which
deserves more attention? Send humans to the Moon first
to test technologies for Mars, then send them to Mars.
Then develop both in parallel, while supporting private
enterprise as much as possible so that the expansion
becomes economically feasible and self-sustaining. The
result will be nothing less than world peace on 3 worlds.
Shaun Moss, Melbourne, Victoria, Austalia

In both these novels, some of the first explorers
end up refusing to return to Earth
Now Buzz Aldrin has made a strong statement in
favor of the only decision that makes long-term sense.
http://www.universetoday.com/2008/10/23/aldrinmars-pioneers-should-not-return-to-earth/
“The first explorers of the Red Planet should stay
there. Following similar lines of the first European
pioneers who settled in America, a small group of
interplanetary explorers should expect to land, build,
live and retire (probably even die) on Mars.” {Quote
from the article, not necessarily Buzz’s exact words.]
Obviously, this is not the usual cautious “toe in
the water” approach of NASA, and talk like this must
either horrify the agency or be dismissed with ridicule.
But anyone who thinks that while it failed on the Moon, a
“Flags and Footprints” approach to Mars will really lead
somewhere, is the fool, not Aldrin, not Zubrin, not
Landis, and going back two decades, not this writer.

Rationale for the one step at a time approach

“Mars: The Audacity to Stay”

The standard approach allows us to
(1) Concentrate on transportation technology, and
(2) Give minimum attention to the much more demanding
requirements
(a) Long-term life support,
(b) Outpost agriculture and food production
(c) Processing local soils to produce local building and
manufacturing materials.
We’ve said many times that “the rocket scientists
can get us there, but it will take a lot of other expertise
to allow us to stay, and frankly, those needs are not
NASA’s area of expertise.
But we can’t really fault the agency. What the
agency is, and its in-house talents are a reflection of the
vision, or lack of it, of US Administrations and Congress.
Given that, is it realistic to believe even for a moment
that some other approach is possible? No!
That is, it is not realistic unless we stop pinning
all our hopes and dreams on the shallow intelligence and
timid vision of elected politicians.
Yes, in the past, the establishment of some frontiers was a national policy of some nations. Yet other
frontiers were established by mass movements of many
individuals who were motivated to take things into their
own hands in an effort to find and establish a better
world for themselves and their families.
We’ve said it before: Those who were doing wellenough in Europe stayed there. It was those with talent

By Peter Kokh kokhmmm@aol.com
“All the scenarios currently being floated aim
at a one-time scientific orgasm of activity -- and then
we come home, probably never to return, once the
public thrill with early results begins to wear thin.
“It goes without saying that all these people
doing the careful planning will want to return to set
up a permanent base. But once it finally sinks into the
mass consciousness that even Antarctica is a friendlier
place, political support will vanish and funding will
disappear, unless ...
“Unless we plan the very first Mars expedition
with a built-in OPTION TO STAY.”
- From “Mars: Option to Stay,” by Peter Kokh,
MMM #19, October 1988, pp. 3-5
It is now 20 plus years later, and nothing in the
prospects cited above has changed, including the blindness of most Mars activists who think an Apollo-like Mars
program will actually lead somewhere other than to the
dusty pages of old history books.
However, in the meantime three other voices in
favor of a revolutionary bold “let’s just do it (settle Mars)
approach have joined in. First was Geoffrey A. Landis in
his 2001 novel Mars Crossing; then Bob Zubrin himself
in his 2002 novel First Landing.
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and drive and ambition, but with little opportunity to
advance “at home” who left to found and develop new
frontiers. The same thing is true in the animal kingdom.
Males frozen out of leadership moved out to claim new
turf. And the process continues. In the 1800s, those who
were comfortable in Boston and Baltimore (nothing
personal!) stayed there. Others with talent but finding all
positions at the top taken, settled the west.
The 11th Beatitude: “Blessed are the second best!”
The point is clear, establishing new frontiers is
something that the people who would do so, must take
ownership of, counting only on themselves. If they can
get governments to help them “partway” all the better.
Establishment of a Mars frontier, one on the
Moon too, may have to be by revolt: refusal to return
home. Of course, agencies will try to weed out candidates
suspected of harboring such nonsense attitudes. But it
will happen anyway. And that is what I loved about Bob
Zubrin’s novel especially. Two people took the leap and
made the decision to stay behind, no matter how great
the odds were that their effort would fail and they would
die a lonely and premature death, “for nothing!”

That means experimentation in the lab, and verification
with production-type processing demonstrations.
Building Materials – non-metallic
We should have no trouble finding raw material
suitable for making ceramics, glass and glass fibers, and
glass composites, as well as concrete. What we do not
know at present is where the best feedstock material for
each of the above is to be found. And if it is not to be
found in the form upon which we base our terrestrial
industries, we need to experimentation to find alternate
paths, and develop those to the point where we can
design production plants ready to start turning out
product one they arrive on Mars.
Our concrete industry is based on limestone,
calcium carbonate, layers of which are made from fossil
seashells. We would be astounded and flabbergasted to
find such handy deposit on Mars – there are none on the
Moon – so we have to be ready to make cement from
other sources of calcium and carbon.
Building Materials – metallic
Mars should be abundantly endowed with the
four principal engineering metals: iron, aluminum,
magnesium, and titanium, as is the Moon’s crust and
regolith blanket of pulverized rock powder. But in
contrast with the Moon, Mars may have reasonably
abundant copper and other strategic alloying materials in
which the Moon seems to be deficient.
We need to determine before our arrival where
the richest or most workable deposits of each needed
element are to be found. And if the metal-bearing ores
are different from those we rely on here, then we must
predevelop the processes and the equipment to produce
these metals on Mars.
Don’t do the homework? Flunk the test!
Building materials – organic
We will find no forests of any kind on Mars, but
there is no reason that we cannot plant them in suitably
pressurized greenhouses. We will want to concentrate on
fast-growing species like bamboo and cottonwood.
http://www.fast-growing-trees.com/FastestTrees.htm
We are currently exploring many new ways to use
bamboo, and we could do the same with other very gast
growing trees.
We could experiment with all sorts of waste
biomass products. This is something that would not be
suitable on the Moon, where the constitutive elements of
carbon, hydrogen, and nitrogen are so rare that we will
need to plow all waste biomass back into the biosphere.
On Mars we can afford to splurge. That said, the
Martian settlers would have to be careful. When we have a
fire we can open a window and let out the smoke, on
Mars as on the Moon, opening a window will not be an
option, so we cannot “allow” fires to happen in the first
place, and that will mean many strict protocols on how
we use and store combustible organic products.
Who is working on what?
The Mars Society seems to be concentrating on
pushing a series of manned exploratory missions, and
not at all concerned with how we might set ourselves up
to stay. That is a short-sighted strategy.
On the other hand, the spin-off Mars Homestead Project™ of the Mars Foundation™ is doing just
that. So if you support the “Mars to Stay” vision you may
want to support this group. http://www.marshome.org/

It’s all about preparation
Clearly, any group intending to stay behind on
Mars and actually “survive & thrive,” must, in concert with
sympathizers and supporters on Earth with no intention
to join the movement themselves, do a lot of preparation!
This will include robotic exploration, getting NASA, ESA,
ISRO, JAXA, Roscosmos, and China to send probes that
will:
(1) Thoroughly map all the key resources of Mars at
very high resolution
(2) Produce an altimetry map of high resolution both
vertically and horizontally
(3) Map unseen water reserves
(4) Explore known lavatube entrances
These are all things of great interest to scientists
who only want to understand Mars, and who could care
less about Mars ever becoming a second homeworld for
humans. It is thus reasonable to believe that we could get
this part of the needed homework done for us, by the
established space agencies and space-faring nations.

Learning to use Mars’ resources
Now the hard part, the sort of things NASA talks
about for the Moon, but won’t do anything about. It is
not part of the Agency’s current mandate, We who want
to go or who want to make it possible for others to go,
need to see to it that this kind of research gets done.
Atmosphere mining
Thanks to Bob Zubrin, we know how to produce
methane, for use as rocket fuel, from the Martian atmosphere. But if we are going to stay, we need to be able to
mine the carbon, oxygen, and nitrogen rich atmosphere
to produce many more substances than methane.
Propane is another useful fuel, a step up from
methane. Ethylene is a feedstock for plastics. Atmosphere
mining can be the basis of a Martian equivalent of our
terrestrial petrochemicals industry. Oil, of course,
includes a greater list of elements to start with, as does
coal. The point is that Mars air is a resource lacking on
the Moon, and any prospective settlers who go to Mars
unprepared to hit the ground running with a developed
atmosphere mining byproducts industry deserves to fail.
We need to know not only what we can make out
of Mars Air, but also how we can do so.
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Mars Homestead Project Research Goals

Excerpts from Mars: Option to Stay

http://www.marshome.org/research.php
1. Create a unified planning document with requirements
for the first permanent settlement on Mars.
• Identify core facility, mining, manufacturing,
agricultural, and other technologies needed.
• Determine how relevant terrestrial research can be
conducted to advance these technologies.
• Determine schedules for terrestrial research
2. Conduct research into core technologies and
methodologies with terrestrial facilities
• Determine best methods to utilize materials and
resources on Mars
• Create prototype terrestrial-based hardware to
demonstrate utilization techniques
• Build analog terrestrial facilities to finalize Mars
settlement-building techniques and test operations
3. Establish key commercial and financial interests to
support a Mars settlement.
• Emphasis is placed on Mars resource utilization and
manufacturing to reduce transportation requirements
and cost.
• Partner with other organizations (commercial & nonprofit) whose goals align with permanent settlement
design.
• Develop a framework for coordinating activities that
are in the common interest of perspective private,
commercial, and public involved parties.
4. Generate a detailed plan for launching & building the
settlement on Mars
• Not tied to specific hardware
• Determine methods to deliver cargo and crew for an
initial permanent settlement of 12 crewmembers.
• Settlement would possess an integrated
manufacturing capability
• Settlement would possess capability to seed other
settlements
5. Assist with the exploration of Mars with a focus on
permanent settlement enablers
• Survey Mars for underground water & mineral sources
• Gather data to determine adequate locations of
permanent settlements

(article cited at the beginning of this essay);
“All the scenarios currently being floated aim at
a one-time scientific orgasm of activity -- and then
we come home, probably never to return, once the
public thrill with early results begins to wear thin. It
goes without saying that all these people doing the
careful planning will want to return to set up a
permanent base. But once it finally sinks into the
mass consciousness that even Antarctica is a friendlier
place, political support will vanish and funding will
vanish, unless ...
“Unless we plan the very first Mars expedition
with a built-in OPTION TO STAY.”

A Complete Phobos Base:
A forward base on Phobos or Deimos could be
critical for the success of the effort.
• A Phobos Base could earn its keep by processing
regolith volatiles (carbon, hydrogen, and nitrogen) in
the form of methane (CH4) and ammonia (NH3) for
back-shipment to thirsty Luna, as well as for fuels for
actual Mars landings, and for return trips to Earth.
Note: at this time we are not sure that either Phobos
or Deimos are endowed with such volatiles as would
be the case if these moons were of the Carbonaceous
Chondrite family. The upcoming Russian PhobosGrunt mission, could answer this question.
• Final preparatory Mars telescience from this forward
position. A separate Mars-synchronous station could
best direct the tele-explortion and tele-prepartion of
a selected site, and
• Oversee the carefully plotted siting of parachutelanded robotic production plants on the Martian
surface to stockpile nitrogen, oxygen, argon, carbon
monoxide, water, methane, and ammonia -- all
processed from the atmosphere -- [written prior to
Mars Direct ]
A Phobos Base would vastly enhance chances of
success for a crewed Mars surface mission as well as
assist the economic bootstrapping of the early Moon
Settlement so that it could manufacture and ship
some items ... at considerably less expense than they
could be sourced from Earth.

Launch Window circumventing Solar Sails

A steady stream of “tackliners” - container
pods hauled by great solar sail frighters, with some
measure of freedom from launch windows, could
build up caches of supplies in Mars orbit to be on
hand when the sprinting human crews arrive, or to be
fetched by shuttle when needed by crews already on
Mars surface.

Analysis of the Mars Homestead Project effort
I am not sue that an initial complement of twelve
is quite a “critical mass” – two or three times that number
would be a more promising start – but in general the
Mars Homestead Project™ is on the right track and I have
personally lent my support.
Some, certainly not all, of their research will
apply to our efforts to open a real civilian industrial
frontier on the Moon as well, and sooner, not later.
There are many, perhaps an overwhelming
majority ready to concede that a long period of cautious
exploration will come first. And that is the hurdle we
face. Perhaps the majority of Moon and Mars frontier
supporters are overly conservative, won over by the “Oh,
we can’t do that!” experts. It is the can-do people to
which we must listen. That is not the same as ignoring
the obstacles and difficulties and hurdles of all kinds. It is
about finding ways to surmount them and do it anyway.
“First tell me all the reasons why “this” can’t be done.
Then tell me how we are going to do it anyway!”

One very big “However …!”
Those who would open a lunar frontier, while
being less blessed with mineral resources than pioneers
on Mars, will have the enormous advantage of “location,
location, location” which will allow the Moon to become
an integral part of an expanded terrestrial “Econosphere”
allowing pioneers to earn their keep producing products
and services that will help those on Earth ameliorate their
two inter-twined critical energy supply and environmental degradation problems.
That its all about mineral “resources” is not quite
so. Japan lacks key resources. But its people had some-
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thing more essential: resourcefulness, inventiveness, and
ingenuity. The Moon could become the Japan of Space.
In contrast, the economic case for Mars has yet
to be written. This was the topic of our presentation at
the 1994 ISDC in Toronto, and little has changed that
outlook since. Worse, very few Mars enthusiasts are
paying any attention to this problem.
True, Mars has what it takes to be self-sufficient.
But to get to that state, it must rely heavily on imports,
and to keep those imports coming, it must develop
products and services to sell. Touting Mars eventual selfsufficiency is clearly “playing ostrich.”
It is in everyone’s interest, Moon and Mars advocates alike, to try to develop the Economic Case for Mars,
without resort to science-fictional discoveries of unobtanium, or priceless pharmaceuticals developed from
Martian microbes etc.
In this essay, we have tried to show how we
could go to Mars to stay. But to really make it work, we
need to do a lot of economic homework so far being
pushed aside and ignored.
This is in the interest of Moon-settlement advocates as well. Products and materials from Mars and
especially from Phobos and Deimos would be much
cheaper in terms of shipping costs than equivalent items
shipped up the steep gravity well from Earth. In our
estimation, the Moon and Mars will both have a better
chance of economic survival as trading partners than
either frontier would have in a future in which only one of
these frontiers were to be developed.
Those impatient to dismiss and undermine the
prospects of the “rival” frontier, only prejudice their own
dreams. Meanwhile, it has been 40 years since Apollo 11
and will be 15 more until we are back on the Moon only
to leave again. Let’s do it right or not at all. PK

Suggested Additional Reading

www.moonsociety.org/publications/mmm_classics/
"The Moon's Role in the Opening of Mars" – and “Yolk Sac Logistics: a Strategy Tailored for Mars” – and
"Pantry Stocking: the role of Creative Smuggling in the
Building of Marsport" - [MMM Classic 12]
"Tempering Enthusiasm for the Red Planet as 'The
Next Human Frontier' with Personal Honesty" P. Kokh
MMM #103 March, 1997 [MMM Classic #11]
"REDHOUSING: breeding 'Mars-hardy' plants in
compressed Mars Air" – and“Mars will require a hardier breed of pioneer” P Kokh
MMM #93, March 1996 :MMM Classic #10]
"Urbs Pavonis - the Peacock Metroplex: site for Mars
Main Settlement" by P Kokh" – and The Mars Heritage Zoning Resolution" P. Kokh,
MMM # 73 March 1994 [MMM Classic #8]
"Convincing 'Economic Case for Mars' Yet to be Made"
P Kokh MMM – and –
"The Triangle of Earth-Moon-Mars Trade Routes" P
Kokh MMM #62 Feb 93 [MMM Classic #7]
"Mars: plenty of time to wait, but none to waste"
P. Kokh, MMM #54, April, 2003 [MMM Classic #6]
" Importance of Lunar 'M.U.S./c.l.e.' plan for opening
Mars" P Kokh MMM #18 SEP 1988 [MMM Classic #2]
www.moonsociety.org/publications/mmm_classics/

MMM Platform for Mars, v. 2
The critical path to a successful opening
of a human frontier beachhead on Mars.
• Mars Permafrost Explorer — Pre-test in Earth orbit to
improve knowledge of terrestrial tundra resources.
• Ground Truth Permafrost Tappers — Orbital surveys
calibrated by scattered on site drill cores. Only by actual
on site taps can we tell either the percentage of water
content or its freshness or salinity or how to best tap it.
• Mars Lavatube Explorer Orbiter - Pre-test a deeppenetrating radar probe in Earth orbit to improve our
knowledge of lava flow terrain. The results may affect
future Mars settlement scenario options. Ancient nearsurface Mars limestone caves might also be identified.
• Mars Lavatube Entrance RobotIc Probes – Recent
development of the “Axel” “marsupial” rover that can
winch itself down a crater rim, makes it possible to
explore(7) recently discovered Mars lavatube entrances
• Ground drilling probe to assay “buried glaciers”
• Mars topographic map with accurate elevations to
define basin and watershed divides along with overflow
dam points, sketching potential primitive and immature
drainage patterns to avoid siting outposts in flood plains.
• Geochemical orbital mapper — reflight of the Moon
Mineralogy Mapper (Chandrayaan-1) over Mars
• Geochemical ground truth probes — where needed to
determine abundance, methods of production, etc.
• Antarctic Mars Training Camp Base in a cold “Dry
Valleys” like Wright or Taylor whwew survival gear and
methods developed for the Mars frontier can be tested.
• Mars Analog Program II
• Modular Marsbase that can grow
• Modular biosphere contributions in each module
• Shielding: thermal management/radiation protection
• Year-round real biowaste management, agriculture

What is needed for a Mars to Stay Plan
• Arrive with shielding plan, water plan, energy plan,
farm plan, machine/fabrication shop, ISRU facilities
• Total reusability and function reassignability for
everything arriving on Mars except return vehicles
NOTE: some return vehicles assigned to areosynch
orbit to teleoperate probes in near real time. A fleet
big enough to cover all of mars (120° apart and
replacing one another for crew relief) = 6 minimum
Other “return vehicles” used as Mars airplanes for
manned scouting missions.
• Prior spin-up development of analog Mars building/
manufacturing materials
• Prior diversification of atmosphere mining products
• substantial, diverse, redundant yolk sac
• Solar sail pipeline already inaugurated
• Teleoperations forward base on Phobos, Deimos, or
in Mars-synchronous orbit
• Site identification considerations
- Thermal management (tropical site)
- Water (e.g. buried glaciers, identified aquifer
- All needed elements present nearby
- High ground above possible flood line
- Easy overland access to a wide area of Mars
- Easy surveillance from PhD
- Proximity to tourist destinations
- Proximity to Pavonis Mons {premium site
for west slope launchtrack, lavatube-ridden
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• Experiments with Mars soil simulants to pre-develop
Mars-appropriate building and manufacturing materials
• Compare productivity of teleoperation with MarsDeimos equivalent time delay (0.2 seconds) vs. EarthMars equivalent time delay (6-40 minutes)
• Experiment to find the smallest crew complement that
embodies all needed frontier talents with redundancy
• “Redhousing Experimentation” Breeding “Mars Hardy”
plants to survive in compressed (0.1 atm) Mars Air (CO2).
• Predevelop a Mars atmosphere organic chemical
feedstocks industry” with simple methods to massproduce as many useful compounds as possible).

Quid pro quo
Regardless of how often shipments arrive to
sustain growth, or at least to maintain the current state
of development, benefactors on Earth, be they nation
states, corporations, rich individuals, or more likely some
ever changing mix of the above, without something
coming back from these frontiers by way of at least
partial payment, the outward flow of investment is likely
to dry up, leaving the pioneers in a bad fix.
On the one hand, lunar pioneers are going to
have the bigger challenge in becoming self-reliant. On
the other hand lunar pioneers will have a significant
advantage over their Martian counterparts in providing a
mix of goods and services to the ever-expanding terrestrial econosphere with which to make significant payments for investments made.
The reasons are simple. The Moon is two orders
of magnitude closer to Earth in both distance and in ease
and frequency of travel. This makes it possible to lunar
source building materials needed for the inevitable very
significant buildout of facilities and installations in Earth
orbit, both LEO, but more especially in GEO – Geo-synchronous Earth Orbit. Here will be built giant platforms at
each location 2° apart (by international agreement) that
will offer station-keeping, power, and communications,
as well as robotic servicing to tele-communications
satellites, GPS Systems, power beaming relays and solar
power satellites. GEO will become an ever growing and
significant part of the terrestrial “econosphere”, and that
will be in large part due to the availability of lunar
building materials.

Without Lunar Settlements, there can be

No Real Economic Case for Mars
By Thomas Heidel
Introduction
At first look, Mars has enormous advantages over
the Moon as a future human frontier. It has a thin but still
considerable atmosphere rich in Carbon, Nitrogen, and
Hydrogen, all elements present in barely minimal abundances on the Moon, and all necessary for life support.
These elements can also be made into feedstocks for a
an organic chemicals industry: fuels, plastics and other
synthetics upon which modern lifestyles are based.
There are also significant reservoirs of water ice
both at the poles and below the surface. Mars is a place
that could be terraformed, or better, to use Kokh’s word,
“rejuvenated”, restored to its warmer, wetter self, as an
authentic compromise between Martian and Terrestrial
conditions, with humans also adapting to meet Mars “half
way” so to speak.
Psychologically, Mars’ bright sky is much easier
to live with than the Moon’s “black sky blues.” But both
worlds “as is” provide monotonous color schemes and
without redress, significant visual color deprivation. On
both, however, redressing this condition is easy enough.
Mars looks like our “Four Corners” areas where
Colorado, Utah, New Mexico, and Arizona come together.
That is deceptive, because the temperature range is
much closer to that in Antarctica, which only “looks
colder.” Unlike Mars, Antarctica offers sweet fresh air,
and abundant off-shore food. Yet no one seems to want
to settle there. That suggests that many would-be Mars
settlers are in denial about living conditions on Mars.
Mars Economics 101
But this article is about building an economic
case for Mars. The first, perhaps most salient fact is Mars
much greater distance from the Earth-Moon system, and
the infrequency of launch windows for Hohmann transfer
trajectories between Earth and Mars: every 25.5 months.
That fact alone sets up a significant distinction
between the Moon and Mars as potential human frontiers. A lunar frontier can grow at the end of an “umbilical supply cord.” If need be, flights between Earth and
Moon can be managed daily.
Mars, in contrast, has to develop as does the
chick from the egg, feeding on a “yolk sac” that will
provide everything needed until the next “shipment
window” if not twice as long for insurance against shipment delay to the next window.

What can Mars sell to Earth?
We can think of nothing Mars can produce that
can’t be made on Earth. Let’s not hold out hope for some
unobtanium exotic element or ore. Let’s not hold out
hope for enormously useful and valuable pharmaceuticals
or perfumes derived from Martian microbes. That would
be a bonus, yes, but there are currently no grounds to
hold any reasonable expectation of this type.
Tourism?
You can go from Earth to the Moon for a month,
for a week, even for a weekend. Time is money! A round
trip to Mars? Better set aside one to two years. Someday
down the line, maybe we can get there in back in half a
year with nuclear rockets? Yes, there will be tourists on
Mars, but only a very tiny fraction of the volume of tourist
business the Moon will enjoy.
However, the production of tourist travelogues
and documentaries (3D, even holographics) for virtual
tourism of Mars by Earthlubbers and Lunan pioneers alike
should find a steadily growing market. The development
of “Cycling Cruise Ships” may significantly increase the
number of retired persons who will choose to make a
once in a lifetime trip to Mars
Recorded telecasts of Martian exploratory expeditions, Martian sports events, performing arts, etc. will
have a small dedicated market. But income from all
tourist sources, actual or virtual stay-at-home, will be a
very minor source of income for the pioneer economy.
Another difference from the Moon will result
from the significantly longer time delay, a minimum of 640 minutes as opposed to a bit less than three seconds.
This will make interplanetary interviews difficult and
awkward to say the best, and most likely canned edits
that flow unnaturally.
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However, we do need to open Mars as a second
basket for humankind and Gaia. But discounting the
Moon’s key role in an Economic Case for Mars just shows
plain old immaturity and pettiness, a willingness to cut
off one’s nose to spite one’s face. We, future Lunans and
future Martians, are going to be in this together, or, we
will both separately fail.
Building the Economic Case for Mars tidbit by tidbit
Mars seems to have a relatively abundant source
of copper. Copper is useful for many things (other than
being the metal I find most visually beautiful). Its conductivity makes it a superior medium for electrical
current than second best aluminum, which will of economic necessity be the electrical mainstay on the Moon.
Copper is also the key alloy in making aircraft quality
aluminum alloy. So for wiring needs for which aluminum
cannot be made to serve, and for high-performance
aluminum products, Martian copper will underpin one
significant trade line fro Lunar markets.
We are sure that we will find other similar cases,
many of them metal alloy specialties, but also other
products that can be made on Mars, but not on the
Moon, for which there will be a strong lunar market. A
corollary is that these same items may be cheaper to ship
to LEO and GEO than terrestrial counterparts, at least
when shipping time is not an issue.
But again, it is difficult to see what Mars could
export to Earth directly other than intellectual property
including process licenses, entertainment products, and
uniquely Martian arts & crafts for the extremely wealthy.
End run around the Launch Window Infrequency
Solar sail cargoliners would take a long time to
reach Mars. But that is irrelevant, as they can be launched
at any time to arrive at any time. Sent out at regular
intervals, monthly, weekly, even daily, in pipeline fashion,
these craft would circumvent the Lunch Window barrier.
The pipeline would always be full with something always
coming out the tap. It is absolutely essential that this
technology be fully developed. Support the Planetary
Society Cosmos-2 project!
Concluding Advisory
Mars advocates would do their own cause better
service to realize that the Lunar and Martian frontiers will
both have a much greater chance “to survive and thrive”
as trading partners than as bitter rivals seeking to kill
each other. “Cooperate, or die trying to be stupid!”
The author invites reader suggestions for more
specific suggestions towards building a strong economic
case for Mars. We need to build the case, not tear it
down, and we don’t build the case of Mars by attacking
the case for the Moon, or vice versa.
The author can be reached indirectly at
comfyrock@aol.com subject line “For Tom Heidel”
Appendix: Elements more common on Mars than Moon
Volatiles: Hydrogen, Carbon, Nitrogen; Metals: Copper,
Zinc, Platinum, Silver, Gold, Lead, Mercury
Note: There has been greater tectonic and volcanic
concentration of elements into “ores” on Mars than on
the Moon, though not nearly as much as on Earth. That
will make some elements, equally abundant on both
worlds, easier to produce on Mars than on the Moon.

The Moon, not Earth, will be Mars principal market
1) volatiles – the Moon has barely enough hydrogen,
carbon, and nitrogen (the latter in least abundance in
proportion to need) to support tightly recycling minibiospheres for its settlements. Mars atmosphere has
plenty. But there may be another source in the Mars
system: Phobos and Deimos were once commonly
thought to be captured carbonaceous chondrite asteroids
rich in these volatile elements. That expectation is no
longer so confidently held. The Russian probe PhobosGrunt [Russian word for “soil”] hopes to pick up where
two previous Soviet Phobos missions failed: to reach
Phobos, and do a chemical analysis of its composition. If
it turns out that either or both Phobos and Deimos are
volatile rich, that will become the initial cornerstone of
the Mars trade economy. Volatiles can be shipped in the
form of liquid methane (CH4) and liquid ammonia (NH3)
to the Moon at much less expense than from Mars’
surface.
2) alloys – The Moon is as blessed in iron, aluminum,
magnesium, and titanium – the four “engineering metals”
– as is Mars. But the usual alloy ingredients (e.g. carbon
for steel, copper and zinc for aluminum, etc.) are scarce
on the Moon. Lunar metallurgists will no doubt develop
second best workable alloys using the ingredients
common on the Moon. But for uses where only the best
will do, alloys produced on Mars and items made from
them can be shipped to the Moon at lower fuel cost from
Mars than from Earth. Of course, when time is of the
essence, and the next launch window is far off, Earth
contractors are going to get the order.
3) settlers – Lots of people sincerely believe that they
would like to pioneer Mars. In our opinion, there numbers
are as large as they are only because they are in severe
delusion about conditions on Mars. As we pointed out,
Antarctica is a much friendlier and less challenging place
and there is no line of applicants for Antarctic openings.
But for pioneers on the Moon, Mars might be a
piece of cake, a walk in the park, a step up. Seasoned
immigrants from the Moon will be already hardened to a
life style that left behind on Earth many pleasures and
opportunities and gratifications. A frontier is a place
where you willingly give up an easy comfortable life for a
chance to start over “at the bottom” where you can make
a difference and have a better chance of living a truly
rewarding life. Lunan pioneers will be tried and tested,
and have a much easier time becoming adjusted.
It would seem then, that both for a seasoned
core group of new immigrants and for opportunities to
sell goods and services, that the Moon will be a much
more promising economic partner for Mars than Earth.
That does not necessarily mean that the Moon should be
opened and developed first before we think of opening
Mars. Mars could be opened at the same time or just
slightly after the first outposts on the Moon, and both
frontiers would grow apace, as trading partners with a
much greater chance of both becoming economically
viable than if either was to try it alone.
Why the hostility to the Moon by Mars advocates?
It is clear that most Mars-firsters have not looked
at the economics. Those few who have have forecast that
we will find some kind of mineral unobtanium on Mars or
some priceless microbe-mush extract. That’s pure “SciFi” at this stage. It could happen, but counting on it is not
a rational way to ground the opening of a Mars frontier.

Inner Solar System Trade Routes
http://nsschapters.org/hub/pdf/SystemTradeRoutesTP.pdf
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Objectives of the Moon Society
include, but are not limited to:











Creation of a spacefaring civilization which will establish
communities on the Moon
Promotion of large-scale industrialization and private
enterprise on the Moon
Promotion of interest in the exploration, research,
development, and habitation of the Moon, through the media
of conferences, the press, library and museum exhibits, and
other literary and educational means
Support, by funding or otherwise, of scholarships, libraries,
museums and other means of encouraging the study of the
Moon and related technologies
Stimulation of the advancement and development of
applications of space and related technologies and
encouragement their entrepreneurial development
Bringing together persons from government, industry,
educational institutions, the press, and other walks of life for
the exchange of information about the Moon
Promoting collaboration between various societies and
groups interested in developing & utilizing the Moon.
Informing the public on matters related to the Moon
Provision of suitable recognition and honor to indivi-duals
and organizations which have contributed to the
advancement of the exploration, research, develop-ment, and
habitation of the Moon, as well as scientific and
technological developments related thereto.

Our Vision says Who We Are
We envision a future in which the free enterprise human economy
has expanded to include settlements on the Moon and elsewhere,
contributing products and services that will foster a better life for
all humanity on Earth and beyond, inspiring our youth, and
fostering hope in an open-ended positive future for humankind.

Moon Society Mission
Our Mission is to inspire and involve people everywhere, and
from all walks of life, in the effort to create an expanded EarthMoon economy that will contribute solutions to the major
problems that continue to challenge our home world.

Moon Society Strategy
We seek to address these goals through education, outreach to
young people and to people in general, contests & competitions,
workshops, ground level research and technology experiments,
private entrepreneurial ventures, moonbase simulation exercises,
tourist centers, and other legitimate means.

Our Full Moon Logo above:
The Moon in its natural beauty, empty and deceptively barren,
waiting for human settlers to shelter and to mother as their
adopted second human home world. We have work to do!

Masthead Design: Charles F. Radley, Society Vice-president\

Moon Society supports Moon Rover
Competition Organized by SEDS-India
By Peter Kokh, President
There are five SEDS Chapters {Students for the
Exploration and Development of Space) in India. The lead
chapter SEDS-VIT at Vellore Institute of Technology has
organized the first SEDS INdia Conference – SINC 2009 at
VIT for the last weekend in February. VIT is one of the
most prestigious engineering colleges in India.

Vellore is a city of 180,000 between Chennai (fka
Madras) a major port city of 7 milion and Bangalore, HQ
of ISRO, the Indian Space Research Organization, a major
city of 5 million. Most of the Vellore population is fluent
in English but the local tongue is Tamil.
In addition to many presentations and papers,
SINC 09 hoped to start a tradition: a lunar rover competition. The response from all around the nation was
enormous.
To support this effort, The Moon Society donated
$100 towards conference operations, plus additional
prizes for 1st, 2nd, and 3rd competition winners, in the
form of Books on CDs, less expensive than paper books
to buy, as well as to ship. Society Director of Project
Development, David A. Dunlop took care of the money
transfer and CD book shipments.
We were fortunate in being able to publish the
second issue of our new MMM-India Quarterly (electronic
pdf file format) in India a week before the conference
with a full column story about the upcoming conference
and rover competition.
One of the aims of our “M3IQ” publication effort
is to put diverse pro-space efforts, including various prospace student groups, in touch with one another by
advertising their individual efforts in a publication distributed widely in India. With just two issues under our belt
we are already having a real effect and establishing a real
presence in India. We have signed up two Indian student
reporters, with more to come.
Our long range goal includes establishment of a
network of Indian Moon Society chapters and transfer of
editing and publishing of M3IQ to a largely Indian team.
You can download both M3IQ issues at:
http://www.moonsociety.org/india/mmm-india/

1st Moon Society “Town Meeting” a Big Hit
From Peter Kokh
Holding periodic Town Meetings online has been
a dream of mine for a couple of years. At first, there was
general skepticism in the Leadership Council that enough
members would attend to make it worthwhile, and that
such meetings would be useful.
But after our first successful “Annual Membership
Meeting” held online last September 17th, we decided to
try it, once a quarter except in the quarter when we held
the Annual Membership Meeting. As you will read below,
this schedule would change!
Our first Town Hall Meeting was held February
11th in the ASI-MOO in the Auditorium. The meeting
was free form with no agenda. Attendance was close to
two dozen, including several new participants.
We all thought that this experiment was so
successful in bringing out new ideas that a decision was
made to hold the event monthly, except in August
when the Annual Membership Meeting will be held in the
same 2nd Wednesday time slot.
2009 Town Meeting Dates: 3/11, 4/8, 5/11. 6/10,
7/8.(8/12 Annual Membership Meeting), 9/9, 10/14,
11/111, 12/9
Time Slots: Wed 9-11 pm ET, 8-10 pm CT, 7-9 pm
MT, 6-8 pm PT, Thurs 2-4 am GMT (Ireland, UK),
7:30-9:30 DST (India), 1-3 pm AEST (Eastern Australia
While we all realize that the day of week and 2
hour time slot would not be convenient for everyone, (no
other option would be any better) we had attendees from
all 4 US time zones plus from Ireland and Australia.
A 2009 Calendar showing the Town Meeting
Dates (green circle) is available at:
http://www.moonsociety.org/about/meetings_2009.gif

You can read the log of the February 11th Town
Meeting at this address:
http://www.moonsociety.org/reports/townmeetings/200
9/townmeeting021109.html

Next Town Meeting:
Wed (Thurs in UK, India, Australia)
March 11th (12th)
Note: this time we wil try holding the Meeting

On Skype

Instead of on the ASI-MOO
For those of you not already familiar with Skype,
please go to www.skype.com and download the skype
software (free) and register, which will include picking a
“Skype Name” (mine is peterkokh).
Instructions for connecting:
It is best to try connecting beforehand. Once you
have Skype turned on try placing a call to one of these:
Chuck Lesher (Moon Soc. Phoenix)
Charles Radley: (Moon Soc. VP)
James Rogers (Moon Soc. Leader)
Shaun Moss (Moon Soc. Melbourne, Australia)
(I am seldom available on Skype because of the need
to work without interruptions)
And introduce yourself.
Skype has chat, voice, and visual dimensions:
The Town Meeting will be held in chat, so if you
do not have a built-in web cam or web cam accessory,
don’t worry about it, we won’t be using it for these
meetings.
However, Skype with voice and visual is a great
free way to talk to family members and friends!
We will be sending a message to all of you who
are registred on Skype at the time about how to get into
the Town Hall Meeting.
As a backup, the following new page will have
the latest information and instructions:
www.moonsociety.org/about/townmeetings.html

The “International” Moon Society

You can download and print this calendar with a
choice of 5 artwork selections, in portrait or landscape
format at the bottom of our “Downloads Center” Page.
http://www.moonsociety.org/downloads/

By Peter Kokh
By our organizing documents, we are an “International Organization.” But it was one thing to say so,
another thing to be so. While we have always had a
number of “international” members, this aspect has
remained more dream than reality.
Now we are working to expand aggressively in
India. There are now some 93 nations in the “British
Commonwealth” – countries formerly under British
colonial rule. The legacy of that rule is reflected in the
high percentage of citizens in those countries who are
fluent in English. But only the following have major space
programs: Britain itself, Canada, India, Malaysia and
Australia. Nigeria and South Africa have minor programs.
Because of this shared language heritage, these
are the countries in which we might grow a presence.

Coming: A New “Space Only” Social Network

[ Note: this domain name address is
reserved but the site is not yet online ]
If one discussion “stole the
show” at our first Town Meeting, it was
the announcement by our long time
member Shaun Moss [Guest Editorial,
p.1] now in Melbourne, Australia, that
he hoped to introduce moonmars.com
by late May, in time for ISDC 2009 in
Orlando, May 28-31. Below is the text
from Shaun’s repeat announcement at
the Membership Council Meeting February 18th.
[shaunmoss says]
“I'm developing a new website called
moonmars.com as a central hub of lunar/martian
development and colonisation activity. [Shaun, of
course, uses British spelling!]
“Basically I have a passion for Web 2.0, or the
social web or whatever you want to call it and I always
wanted an online community decicated to space
colonisation.
“redplanet.com was something like this,
although not as elaborate, and is nearly dead now. So
the site will be a social network where users have
profiles, can exchange messages and upload photos,
much like other social networks. However there will be
a wide range of other features to support the central
activity of the members, namely, colonising the Moon
and Mars.
"One of the most important features will be
Projects. I aim to integrate with Basecamp to provide
project management features. Project leaders will be
able to post notices to the moonmars homepage
about resources, advice, and people that they need.
Then other moonmars members can react on these.
In this way we can develop collaborating teams
around the world, all working on space projects.
"I would like to provide support for things like
this comp in India, the Google Lunar X Prize Teams,
the Mars rover competition, etc. The essential
philosophy is to colonize space as a planet together,
whether via government or private/grassroots activity.
“One of the core principles is "Open Source
Hardware", which means our designs and plans are
shared online for (a) review by other engineers around
the globe, to eliminate design flaws before
construction, and (b) to help future projects succeed.
“We will introduce licensing similar to the GPL
for this purpose.“
Prospects for Moon Society Chapters in Australia?
Until recently, the National Space Society had a
network of eight NSSA (NSS Australia) chapters in the
states of New South Wales, Queensland, Victoria, South
Australia, and West Australia.
Now there are only two, both in New South Wales
(Newcastle, Sidney.) So in many major Aussie cities
(Brisbane, Canberra, Melbourne, Adelaide, Perth) there
are space enthusiasts hanging loose. It would be great if
we could pick up the slack!
MSJ

The 2008 Questionnaire
Too few Questionnaires have been returned to identify
any trends. If you haven't sent in the Questionnaire
(How and where did you first hear of The Moon Society?)
please take a few moments to do so. But many thanks to
those of you have done so! If you receive a hard copy of
MMM, it is the centerfold of the Dec 2008 iMMM #221.
Questionnaires should be mailed to:
Moon Society Program Services
PO Box 395
Milwaukee, WI 53208
Other members can download the questionnaire here
www.moonsociety.org/register/Questionnaire2008.pdf
Those who return it with current contact information will
be eligible for 1-year membership (new/renewal) on us.

The Moon Society & ISDC 2009
Orlando, FL May 28-31st

http://www.isdc2009.org/
http://www.isdc2009.org/register_list
Moon Society leaders realized long ago that
rather than organize our own conference every year or
every other year, our most promising option was to
participate and co-sponsor the International Space
Development (“Big Tent”) Conference of the much larger
National Space Society. The ISDC is in a different city
every year. This year, ISDC #28 will visit Orlando for the
2nd time (previously in 1997.) Last year ISDC was in
Washington DC (as it was in 2005). In 2007 Dallas, 2006
Los Angeles, 2004 Oklahoma City. Previous hosts have
been Houston, San Antonio, San Jose, Anaheim, Denver,
Seattle, New York City, Huntsville, Cleveland, Chicago
(1989 and 2010 next year), Toronto, and Milwaukee (98).
Our apologies if we left out any.
At ISDC is your best bet to meet Society Leaders.
The Moon Society is hosting the Moon Track for the 3rd
year in a row, and the new Space & Environment Track,
and we expect to have a very noticeable presence this
year with a lot of attendant publicity.
ISDC is for everyone: Moon fans, Mars fans,
Asteroid fans, Space Transportation, Commercial Enterprise ventures, Space Lawyers, Space Medicine – you
name your interest and someone will be speaking on it,
probably several, at ISDC.
ISDC is one of the least expensive space conferences out there, and one of the most rewarding. We
advise you to take the plunge. Chances are you will get
hooked.
And it will be great to meet you or to see you
again. President Peter Kokh, Director of Project Development Dave Dunlop and former director Dr. Peter Schubert
will have major roles at ISDC this year and we expect
several other leaders and a good number of other
members to be there.
ISDC is an event from which you will leave fired
up, renewed, recharged, full of new ideas, encouraging
developments, plans to get personally involved, ideas for
what you can do on your own, and with a host of new
friends and contacts.
These are hard times financially for many if not
most of us, and we understand that taking in ISDC will be
out of the question for many. But if you possibly can, you
won’t regret coming. See you there!
PK

The Moon Society Chapters & Outposts Frontier Report
Moon Society St. Louis Chapter
http://www.moonsociety.org/chapters/stlouis/
Contact: Keith Wetzel <kawetzel@swbell.net>
Next meeting day as of April 10th
Meetings 2nd Wed monthly at Buder Branch Library
4401 S. Hampton, in the basement conference room
Moon Madness Night 2009 - Friday evening, January
9th, Chris Nobbe, Bob Perry, Mark Rode and Dabne
Tolson of the St. Louis chapter of the Moon Society set up
the chapter "fan table" in the main hallway of the Center
for Creative Learning and talked about the moon and
space and the future with students and their parents.

Moon Society Phoenix Chapter
http://www.msphx.org
http://www.moonsocphx.blogspot.com/
Contact: Craig Porter <portercd@msn.com>
Meeting the 3rd Saturday of the month
Moon Society Phoenix’ next meetings are on
Saturdays Mar 21st, Apr 18th, May 16th
February 21st Meeting: at Denny’s in Tempe, Arizona.
Present: Chuck Lesher, Don Jacques, Patti Hultstrand, Art
Felsinger, Mike Mackowksi.
Election results:
Don Jacques
President
Chuck Lesher
Executive VP (Webmaster)
Mike Mackowski
Treasurer
Patti Hultstrand
VP – Promotions
Open
Secretary
We discussed several upcoming outreach ideas. The
Arizona Science & Engineering Fair on March 23 needs
judges and volunteers. There are various robotics clubs
in the area, most notably among high school students.
They have competitions for “battle bots” and underwater
challenges. Engineering a lunar or other planetary surface
robot would be make for a good competition. Mackowski
will look into how the other competitions are set up and
consider what aerospace organizations or companies
might be in a position to sponsor such a competition.
We discussed venues to publicize our group, like
the Challenger Center and the ASU planetary imaging lab
exhibit area - Veronica could check.
Don wondered why our elections are in February
when most groups work to a regular calendar year. Mike
offered to write up an amendment that would move
nominations to October, campaigning in November, and
elections in December. We also could set up on line or
some other electronic voting by the next election.

Moon Society Houston Chapter
http://www.moonsociety.org/chapters/houston/
Contact: Eric Bowen eric@streamlinerschedules.com
Next Meeting Place & time
The Houston Chapter will host its next meeting
in the meeting room at Coffee Oasis in Seabrook (4650
Nasa 1 at Kirby) on Monday, March 30, 2009. The room is
booked beginning at 6:30 p.m.; meeting begins at 7:00
p.m. and will conclude by 9:00 p.m. All members, guests,
and interested visitors are welcome to attend. As a
certain party who shall remain nameless missed the last
meeting, our annual business and election of officers will
be conducted at this meeting.

This is a new meeting location for us and is
intended as a trial; if the membership approves we may
make it our regular meeting location. They are not
charging us for the room, but it is expected that we will
purchase refreshments from them before or during the
meeting. In addition to coffee and drinks they have a
good selection of sandwiches and desserts, so come
prepared for a good time. See you there (and I mean it
this time)! - Eric Bowen

Moon Society Tucson Chapter
Contact: Avery R. Davis tuslan@earthlink.net
NOTE: The Tucson Outpost now has three members and
are organizing as a chapter. We expect to receive their
chapter application and approve it shortly. Welcome! In
recognition of this effort, we already show Tuscon as a
chapter on our chapters & outposts map.
www.moonsociety.org/chapters/chapter_outpost_map.html

College of the Menominee Nation-Green Bay*
Student Chapter (Formerly, Green Bay, WI Outpost)
Contacts: Dan B. Hawk hawkd_0212@menominee.edu
David A. Dunlop dunlop712@yahoo.com
Meeting some Saturday afternoons at the College of the
Menominee Nation, 2733 South Ridge Rd, Green Bay, WI
Activities: Rocket Launching, Mine tailings lunar simulant
project, Experimenatal lunar agriculture.

===== Moon Society Outposts =====
Bay Area Moon Society, CA Outpost – South Frisco Bay
http://www.moonsociety.org/chapters/bams/
Contact: Henry Cates hcate2@pacbell.net
Moon Society Longview, TX Outpost
Contact: James A. Rogers jarogers2001@aim.com
Moon Society DC Metro, DC-MD-VA Outpost
Contact: Fred Hills Fredhills7@aol.com
Milwaukee, WI Outpost (MSMO)
www.moonsociety.org/chapters/milwaukee/msmo_output.htm

Contact: Peter Kokh kokhmmm@aol.com

NSS Partner Chapter News
Oregon L5 (Portland), Lunar Reclamation Society
(Milwaukee), Minnesota Space Frontier Society
(Minneapolis-St. Paul), San Diego Space Society
pp. 17-19

Moon Society DUES with Moon Miners’ Manifesto
Electronic MMM (pdf) $35
Students/Seniors: $20
Hardcopy MMM: U.S/Canada $35 Elsewhere: $60
Join/Renew Online - www.MoonSociety.org/register/

Moon Society Mail Box Destinations:
Checks, Money Orders, Membership Questions
Moon Society Membership Services:
PO Box 940825, Plano, TX 75094-0825, USA
Projects, Chapters, Volunteers, and Information
Moon Society Program Services,
PO Box 080395, Milwaukee, WI 53208

< End Moon Society Journal Section

GREAT BROWSING

GREAT SPACE VIDEOS

Chris McKay: measures to avoid contaminating Mars
http://www.space.com/scienceastronomy/090206mars-microbes.html
“Axel” Marsupial Rover to explore Martian Craters
http://www.space.com/businesstechnology/090213technovel-axel-rover.html
CERN and Mars
http://www.thespacereview.com/article/1306/1
Simple Recovery of O2, H20, CO, N2, A from Mars Air
www.niac.usra.edu/files/library/meetings/annual/jun00
/483England.pdf
Nearby Earthlike planets likely
http://timesofindia.indiatimes.com/Health-Science/Science/Earth-like-planets-in-our-galacticneighborhood/articleshow/4134338.cms
10,000 billion billion Earthlike planets?
http://www.space.com/searchforlife/080619-setiextrasolar-earths.html
Book Review: The Crowded Universe
http://www.thespacereview.com/article/1305/1
“M-Class Planets”
http://www.space.com/scienceastronomy/090219-amplate-tectonics-life.html
Pockets of Alien Life on Earth?
http://www.sciencedaily.com/releases/2009/02/09021
4162626.htm
What Finding Alien Life Could Mean for Earth
http://www.space.com/searchforlife/0902190-setifinding-life-impacts.html
Earth has been calling ET for millions of years
http://www.space.com/scienceastronomy/090212-amiceage-aliens.html
Help write “Hitchhiker’s Guide to the Galaxy”
http://www.galaxyzoo.org
Want to be buried on the Moon?
http://www.space.com/news/080328-moon-burial.html
Download address of new “Luna” publication
http://www.lunarcc.org/materials/files/luna_latest.pdf
Update on Dawn Mission to Vesta and Ceres
http://www.planetary.org/blog/article/00001827/
The remarkable Story of Unmasking Europa
http://www.eurekalert.org/pub_releases/2009-02/strs021309.php
Pluto Files: Rise & Fall of America’s Favorite Planet
www.sciencenews.org/view/generic/id/40803/title/Book
_Review__Book_Review_The_Pluto_Files_The_Rise_and_Fal
l_of_America’s_Favorite_Planet_by_Neil_deGrasse_Tyson
Does NASA Stiffle Dissent?
http://www.spaceref.com/news/viewsr.html?pid=30456
NASA seeks proposals for future Moon Landers
http://procurement.jsc.nasa.gov/Altair
NASA's Constellation program work progresses
http://www.boston.com/bigpicture/2009/02/progress_
on_nasas_constellatio.html
Virgin Galactic looks beyond space tourism
http://www.thespacereview.com/article/1304/1
The once and future space tourist
http://www.thespacereview.com/article/1308/1
Chasing the Soviet Zond Moon Capsule
http://www.thespacereview.com/article/1302/1

MOON COLONY VIDEOS - The Moon Society
30 plus thought-provoking videos, produced for
the Moon Society by Chip Proser (Celestial
Mechanics, Inc.) can be found at.
http://www.moonsociety.org/video/
or at:
http://www.mooncolony.tv/
http://www.stickymedia.com/
ASSORTED SPACE VIDEOS
How the Moon was formed
http://www.space.com/common/media/video/player.
php?videoRef=071120TugMoon&mode=
Marsupial Rover Video
http://www.space.com/common/media/video/player.
php?videoRef=SP_090205_axel&mode=
Satire of NASA Bureaucracy on U-tube with
permission
http://www.youtube.com/watch?v=_424YskAfew
Fragmentation: Expanding Danger of Space Debris
http://www.space.com/common/media/video/player.
php?videoRef=SP_090218_space_debris
Discovery of Geysers on Enceladus video
http://www.windows.ucar.edu/tour/link=/saturn/mo
ons/enceladus_geysers_video.html

"The Moon will determine whether or not
we will become a space faring species"
- Darnell Clayton

Help us put MMM in a Library near You!
Whether you are a member of an NSS Chapter
or of a Moon Society Chapter or Outpost, or a Moon
Society member at large, you all get Moon Miners’
Manifesto as a membership benefit.
A library subscription to a library in your
community will help spread the word, whether about
local or national or international Moon-focused
programs and projects.
For chapters and outposts such subscriptions
will be good advertising for your local efforts.
For Moon Society members, as all copies of
MMM include the Moon Society Journal centerfold
section, community library or school library copies of
MMM will help grow name recognition and invite
readers to join.
As membership services are not involved, the
cheapest way we can do this is by submitting these
subscriptions directly to the publisher at a cost-minus
rate of $10 a year, available for libraries only.
How to participate in this program
•
•
•
•
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Send by postal mail only
Your check of money order for $10.00/per year
With the complete name and address of the Library,
Made out to
“Lunar Reclamation Society”
Attn: Library Subscriptions
PO Box 2102
Milwaukee, WI 53102

MMM PHOTO GALLERY

Above, a geologist’s heaven on Mars – More below

13.7 mi (22 km) wide crater Endeavor is Opportunity’s
next target - http://www.phenomenica.com/2008/09/
mars-rover-heads-to-new-crater.html

NASA’s New Constellation Patch Set above
And New Exploration Patch below

Axel, a “marsupial” Mars rover winches itself down
into and back out of a crater and climbs over rocks

Launch of ESA’s Euro-Mars Rover has been delayed
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NASA and ESA to send next big
mission to moons of Jupiter

It is clear now, that such exploration must wait.
One big step at a time. We can learn much without penetrating Europa’s crust. We can map the topography of the
ice crust underside. We can learn how this crust fractures
leading to water seepage onto the ice crust. With a
lander, not included this time, we could look for fossil
remains of Europan sea life that had been ejected onto
the vacuum washed surface during a crust fracture event.
In short, with a lander alone, we should be able to answer
whether or not Europa’s ocean has been fertile or sterile.
And if we find the relics and traces of life on the
surface, you can be sure that no amount of money will be
“too much” to design and deploy a very well-equipped ice
penetra-ting, water navigating probe to search and to
catalog living specimens, be they only microscopic or of a
size to which we can relate. Exploring Europa’s Ocean (we
have dubbed it “the Rhadamanthic Ocean: in mythology,
Rhadamanthus was the lover of Europa) will be a major
scientific thrust of the 21st century. JEO will be but the 1st.
Before the Russians discovered in the early 1960s
that Venus was not a hot steamy tropical world but a
hellish place in which life was impossible, this used to be
a “three world solar system: Venus, Earth, Mars.” And
then there were two, until the discovery of Europa’s
ocean made this a three-world solar system once again
There is more to be learned than whether “The
Rhadamanthic” holds life. We’ll want to explore the ocean
floor where pressures may be higher than in our Marianas
Trench. Are there hot vents? Does gas build up in pockets
under the ice? We cannot yet even ask all the questions!

MMM Special Report Commentary by Peter Kokh
http://arstechnica.com/science/news/2009/02/nasa-and-esa-tosend-next-big-mission-to-moons-of-jupiter.ars
www.nature.com/news/2009/090218/full/news.2009.109.html
February 22, 2009 - In a joint statement NASA and ESA
said that the two agencies would collaborate to send the
next big outer planet mission to Europa and Ganymede,
two big moons of Jupiter. It was not a foregone conclusion; there had been an intense debate whether Europa
or Titan should be the primary target.
NASA will budget $3.8 billion on the Jupiter
Europa Orbiter while ESA is earmarking € 650 billion
(Euros) for the Jupiter Ganymede Orbiter. JAXA (Japan) is
considering adding its own orbiter, to take 3D measurements of Jupiter’s extensive magnetosphere. Launch
date is tentatively set for 2020, eleven years into the
future, with the mission to run into the early 2030s.
Europa: Europa’s ice crust is much thinner than that of
Ganymede and JEO will have an ice-penetrating radar
capable of piercing ice layers 3-30km deep, enabling it
to detect the boundary between the ice shell and the
underlying ocean, at least where the ice shell is at its
thinnest. The ocean below may be 100 km deep above a
rocky crust that may have tectonic movements, volcanism
and sea floor hot vents around which life could begin.
Space enthusiasts have long hoped for an ice
penetrator mission to bore through the ice at its thinnest
sections and to drop a probe into the ocean that could
navigate around looking both for life and exploring the
topography of the bottom of the ice crust.

Titan enthusiasts are disappointed. But NASA and
ESA made the right decision. Titan is extremely unique,
even if it proves lifeless. The point is that if we want to
learn about the universe about us, and how common life
may be in this universe, we’ll learn far more from Europa
than from exploring Titan. We will send more probes to
Titan, in time. Europids can form around gas giants
whether they are near or far from their central sun, even
around brown dwarfs, and around rogue sunless Jupiters
loose among the stars. We predict that the time will come
when there is a permanently manned science station on
Europa with an outpost or two under the ice crust itself.

There was an extensive effort to design such a
penetrator, even considering methods to keep the bore
hole open so that the probe could be withdrawn at the
end of its submarine studies. This would be a much more
ambitious mission, costing an order of magnitude more.
But our human curiosity will not be content with a map of
the underside of the global ice cap. We want to know
what lurks below the ice. Speculation has been rife since
Richard Hoagland and others postulated that a water
ocean must lie below Europa’s fractured but relatively
smooth ice crust. This speculation was a major theme of
the 1984 Arthur C, Clarke / Stanley Kubrick film 2010:
Through the years, MMM has highlighted the
great importance of Europa. The conditions that led to
the formation of such a world are likely to be much more
common than those leading to the formation of our own
land-sea planet Earth, of Mars, or worlds like Ganymede
and Titan. The majority of worlds throughout the
universe that support life are likely what we have called
“Europids.” We need to explore its depths!

Read: “Living off the Ice on Europa” www.lunarreclamation.org/papers/europa_outpost_paper.htm
Back to JEO and JGO: Ganymede’s ice crust is likely to
be substantially thicker. Penetrating radar is unlikely to
“find” the interface with the ocean below, but my find hot
spots in the ice that will help explain features seen on the
surface. Both JEO and JGO will have laser altimeters to
“observe how the shape of the satellites deform as they
orbit in the strong gravitational field of Jupiter.” A whole
suite of imaging instruments will be aboard each.
Moon, Mars, Europa: The coming decades will be even
more exciting for space exploration than any to date.
MMM
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mail to mmm
On the use of concrete for Lunar Railroads
From Dave Dietzler pioneer137@yahoo.com
After reading your Railroad article in the February
issue of MMM #222, I must let you know that concrete
does not need to absorb CO2.
From Linus Pauling's "General Chemistry" (Dover:1988)
we read that:

"Portland cement is an aluminosilicate powder that
sets to a solid mass on treatment with water...Portland
cement before treatment with water consists of a mixture of
calcium silicates, mainly Ca2SiO4 and Ca3SiO5, and
calcium aluminate, Ca3Al2O6. When treated with water
the calcium aluminate hydrolyzes, forming calcium
hydroxide and aluminum hydroxide, and these substances
react further with the calcium silicates to produce calcium
aluminosilicates, in the form of intermeshed crystals.
“Ordinary mortar for laying bricks is made by
mixing sand with slaked lime [CaOH]. This mortar slowly
becomes hard through reaction with carbon dioxide in the
air, forming calcium carbonate. A stronger mortar is made
by mixing sand with Portland cement. The amount of
cement needed for a construction job is greatly reduced by
mixing sand and crushed stone or gravel with the cement,
forming the material called concrete. Concrete is a very
valuable building material. It does not require carbon
dioxide from the air in order to harden, and it will set under
water and in very large masses."

Volunteers Needed for Mars Arctic Mission:
Hard Work, Low Pay, Eternal Glory
The Mars Society is requesting volunteers to
participate as members of the crew of the Flashline Mars
Arctic Research Station (FMARS) during an extended
simulation of human Mars exploration operations at 75 N
on Devon Island during the summer of 2009.
The field season will run from the beginning to
the end of July. Volunteer investigators who bring a new
proposed program of scientific or engineering research
compatible with the objectives of FMARS are especially
encouraged, but volunteers simply wishing to participate
as crew members supporting ongoing investigations will
also be considered.

Dave Dietzler, St. Louis, MO
Editor: Dave, I am so glad to hear this. I had come across
this opinion recently, and if it were true, that concrete
had to absorb CO2 in the process of curing, would have
totally vitiated more than two decades of dedicated
pioneering work by Dr. TD Lin on lunar concrete, and
how best to make it.
Now retired, Dr. Lin has entrusted the
continuation of his work to colleagues at universities in
his homeland of Taiwan.
Prior to this misleading assertion, lunar concrete
seemed to be the ISRU local resource building material in
the highest state of readiness for application on the lunar
frontier. Concrete could be used for aprons around
habitat airlock entrances, for bridges, for railroad ties, for
piers and columns, and perhaps most importantly for
fabrication of a wide range of pressurized habitat and
activity modules.
On Earth, concrete products outweigh all other
building materials combined. I look for it to be similar on
the Moon and Mars. Dr. Lin has also experimented
making concrete in Martian conditions. Now there, on
Mars, absorption of CO2 from the atmosphere would be
no problem. But that would have been a showstopper on
the Moon, setting us back a good decade or more.
Concrete on the Moon can include glass fibers,
just as some terrestrial concretes do. Lin has designed
plants and facilities for making concrete objects. He has
also minimized the need for water by finding ways to wet
the concrete by steaming it.
Thanks again for finding this citation. I had met
Dr Lin in 1987 and kept in touch with him through the
years, seeing him last in Dallas at ISDC 07. PK

Applications will be considered from anyone in
good physical condition above 18 years of age without
regard to race, creed, color, gender, or nation. Scientific,
engineering, practical mechanical, first aid, wilderness,
and literary skills are all considered a plus. Dedication to
the cause of human Mars exploration is an absolute
must, as conditions are likely to be tough and the job will
be very trying. Team spirit is essential.
Those selected to participate will be required to
act under crew discipline and strict mission protocols
during the field season on Devon Island. Volunteers will
need to pay their own airfare to Resolute Bay. The Mars
Society will pay expenses in the Arctic. There will be no
salary.
Applications, including resume, character references, a brief letter explaining why you wish to participate, and a summary of any proposed research should be
sent no later than March 31, 2009 to:
Volunteers
Mars Society
11111 W. 8th Ave. Unit A
Lakewood, Co 80215
Total length of applications should not exceed three
pages. Please include two copies of the entire application
in addition to the original.
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News & Events
of NSS’ 9
“MMM” Chapters

Ad Astra per Ardua Nostra
To the Stars through our own hard work!
2009 LRS OFFICERS | BOARD* | Contact Information
PRES. / MMM Editor - *Peter Kokh NSS
kokhmmm@aol.com ........……... 414-342-0705
VICE-PRES. Doug Armstrong NSS ............ 414-273-1126
SECRETARY - *James Schroeter NSS
James_Schroeter@excite.com ….. 414-333-3679
TREAS./ Database - *Robert Bialecki
bobriverwest@yahoo.com ...……. 414-372-9613

Space Chapter HUB Website:
http://nsschapters.org/hub/
OREGON

LRS News

Oregon L5 Society

• Our February meeting was lightly attended: At first,
there was Charlotte and Gene and Peter. But then to our
great surprise, Terry Nielsen from Neenah entered. Terry
was our founding Vice President back in the fall of 1986.
The last time he visited us was for our 20th Anniversary
meeting in December 2006, two years ago. We had a
number of very interesting discussions.

P.O. Box 86, Oregon City, OR 97045
voice mail / (503) 655-6189 -- FAX (503)-251-9901

[ http://www.OregonL5.org/ ]

Allen G. Taylor allen.taylor@ieee.org
Bryce Walden moonbase@comcast.net
(LBRT - Oregon Moonbase) moonbase@comcast.net

• Rockets for Schools: May 16th, Sheboygan: We have
not planned anything yet, but this is the first time in
some years that this event did not coincide with our
monthly meeting. As we have not done any outreach
events since September 2007, we are overdue for this!
Peter would be coordinating with Charlotte if we do.

* Meetings 3rd Sat. each month at 2 p.m.
Bourne Plaza, 1441 SE 122nd, Portland, downstairs
March 21st – April 18th - May 16th

The event includes exhibits, talks, and amateur
rocket launching as well as many serious networking
opportunities. We could bring the Moon Society’s new
tabletop Solar Power Beaming demonstration unit. We
could operate it if we find someone on hand with a HAM
radio license. That would be awesome. The unit has
attracted a lot of attention wherever it has been shown.

MINNESOTA

Minnesota Space Frontier Society
c/o Dave Buth 433 South 7th St. #1808
Minneapolis, MN 55415

• ISDC 2009: In Orlando, Florida this year, May 28-31,
the weekend after the usual Memorial Day Weekend
schedule. Peter Kokh and Dave Dunlop will be attending.

David Buth (w) (612) 333-1872, (h) (763) 536-1237

LRS Upcoming Events

Email: info@mnsfs.org

www.mnsfs.org/

Saturdays: 1-4 pm
March 14th – April 11th – May 9th – June 13th

Calendar: MN SFS 2009 Past & upcoming chapter events
www.freemars.org/mnfan/MNSFS/2009-12-Review/

LRS Meeting, Mayfair Mall, Garden Suites Room G110

Mar 6th -8th, MarsCon 2009 Invasion
Mar 10th, MN SFS Meeting
Mar 20th, MN SFS Quarterly EVENT tba
Mar 25th, ISS 19 Display
April 3rd-5th, Anime Detour 2009 Martian Dust Devil
Cantina Party Rm
April 10th-12th, MiniCon 44 Science Room
April 12th, MN Yuri's Night 2009
Apr 14th, MN SFS Meeting

AGENDA: http://www.lunar-reclamation.org/page4.htm
March 14th Discussion: Outreach Opportunity at Rockets
for Schools Event in Sheboygan, Saturday, May 16th
Program: a DVD TBA. Peter will give a more developed
presentation on “Shielding Options for the Moon” than
the sketch given at the January meeting. This will have
been debuted at MarsCon in the Twin Cities, March 8th.
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ILLINOIS

• PASA regular business luncheon/formal meeting 13 pm, the 3rd Saturday of every month at the Liberty
One food court on the second level, 16th and S. Market.
Go toward the windows on the 17th street side and go
left. Look for table sign. Parking at Liberty One on 17th
St. Our March meeting will be on the 14th instead of the
21st. In April, we have Super Science Weekend on the 25th.
Call Earl/Mitch 215-625-0670 to verify all meetings

Chicago Space Frontier L5

610 West 47th Place, Chicago, IL 60609
Larry Ahearn: 773/373-0349 LDAhearn@aol.com
Larry Ahearn and Geri Haracz took in the MarsCon
Science Fiction event in the Twin Cities, March 6-8th,
picking up Peter Kokh in Milwaukee en route.

Next Meetings: March 14th – April 18th - May 16th
• February 21st Pre meeting talk: We had an extended
talk before the meeting, primarily Between Earl and Larry,
on energy and wind and solar energy in particular. I (Earl)
have been rereading material from the early 1980s on
these topics and when Larry brought up a recent PBS
report on a “new” solar cell Fabrication tech-nique I
began discussing this and other technologies with him.
The improved construction technique mentioned in the
report involves the “printing” of a multi element “ ink” on
low cost substrates. The compound includes the rare
metal Indium (~$350/ lb.) in the formulation. It is a thick
film structure so a little is used per square inch. The
efficiency is very good, up to 17% in some cases, which is
comparable to commercial high performance silicon.
Space-qualified cells can be over 20% with Gallium
Arsinide up to 24% in single crystal element cells.
Although this is an interesting technology for a
number of reasons, Low per square foot cost potential
being significant, I believe several other technologies
might actually be more economical on Earth. I pointed
out that Wind power is a proven reliable technology and
one with a lower land use. The Earth based solar I think
might be suitable for baseboard loads is not cells but
thermal. The land use, I believe, is the same or less and is
in the same western areas. The efficiency would be close
to a conventional steam plan, over 30%, and would use
mostly technology we already have.
For those who remember the L-5 and SSI early
years, or can find the archives, there was serious study of
the use of solar steam in geosynch orbit, as an alternative
to large solar cell arrays to generate gigawatts of power
just as is done now on Earth. On Earth we don’t have the
problems of vacuum, and heat control, that a space
based msystem might have; and we could send the power
directly into the grid without as many steps as other
techniques. This is the gist of our talk, with the observation that none of the “green technologies” in play, this
time, are talking of Earth thermal solar or space based
technologies.
The above discussion actually started many years
ago: Larry had a game that Involved hitting a target. He
wondered about how it worked and investigated the
workings of the “gun” and “target” and found out about
the sensor used In the target: a Cadmium Sulfide photo
resistor. He was hooked and this was the root of his
interest in solar cells and light sensing technology.

WISCONSIN

Sheboygan Space Society
728 Center St., Kiel WI 54042-1034
c/o Will Foerster 920-894-2376 (h) astrowill@tcei.com
SSS Sec. Harald Schenk hschenk@charter.net
>>> DUES: “SSS” c/o B. P. Knier
22608 County Line Rd, Elkhart Lake WI 53020

[ http://www.tcei.com/sss/ ]
• We meet the 3rd Thurs even # months 7-9pm
At The Stoelting House in Kiel, WI
• Feb 21st – Apr 17th – Jun 19th – Aug 21st – Oct 16th
COLORADO

Denver Space Society
(FKA The Front Range L5 Society)

1 Cherry Hills Farm Drive
Englewood, CO 80113
http://www.angelfire.com/space/frl5/
Eric Boethin 303-781-0800 eric@boethin.com
Monthly Meetings, every 2nd Monday, 7 PM
Next: March 9th, April 13th, May 11th
Englewood Public Library, Englewood, CO 80110
1000 Englewood Parkway, First Floor Civic Center
PENNSYLVANIA

February 21st Meeting Notes: Our first report was from
Larry on his ongoing work to improve our website with
his upcoming work to improve its clarity with a better
design. He mentioned using “style sheets” as one of the
elements. He reports our visit rate is up, a good thing.
Dotty reported on numerous events at museums
in the mid Atlantic region With the National Air & Space
Museums in Washington and Virginia having a number of
neat events as well as the Maryland Science Center’s
current films: through April third: “Fly Me to the Moon” in

Philadelphia Area Space Alliance
PO Box 1715, Philadelphia, PA 19105
c/o Earl Bennett, EarlBennett@verizon.com
215/633-0878 (H), 610/640-2345(W)

[ http://pasa01.tripod.com/ ]
http://phillypasa.blogspot.com
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three D, and “Dark Matters” on what might lie in “empty
space”. If you can get to the Air & Space Museums on
April 4, you could see the musical group “the Chromatics”
doing a concert for the family. They do science oriented
acapella songs.
Dotty’s report also included a book signing, in
mid March, on the book “Almost Astronauts” on the
women’s group that was in training at the same time the
men where for space flight and what happened to them.
The author is Tanya Lee Stone. Dorothy brought a lot of
great stuff on the Air and Space Museum and you should
go to there website.. The Lunar and Constellation Rovers,
and Deep Sky Objects (featuring David Levy of Shoemaker
Levy fame) are just two of the March events of interest.
Thanks, Dotty!
Mitch Gordon brought The Hispano newspaper
for Feb. 4 to 10 for its special pull out on Hispanic
astronauts. There are a good number, both men and
women, and this is great for examples of what Hispanic
Youth could aspire to. He also reported on The Space
Studies Institute website which only referred visitors to
an e-mail address. This is a long way from the great
outreach organization they use to be. Mitch was looking
into borrowing their model of Island One, or the model of
the big O’Neill habitat that he knew of. We’re still
working on our own model of Island One and I should
begin construction this weekend.
Mitch had quite a bit to say on various subjects:
The White Dog Café, a potential venue for talks, has
changed ownership and he will try working with this new
group. He suggested that Moon Miners become more
Like NSS' Ad Astra publication (nice and glossy and with
quarterly publications) I pointed out, politely, that we are
actually not part of the key organization that makes the
publication possible: The Moon Society. We are there as a
courtesy as an NSS activist group. It’s a nice idea but I
understand that it would be very expensive to do that.
And he reprised the need for contact with college and
University groups.
[From MMM Editor: this is only possible for publications with high enough circulation. For MMM, this is
not a realistic option. The current publisher is the NSS
chapter in Milwaukee, the Lunar Reclamation Society,
and the Moon Society is the biggest MMM client.]
Hank Smith reported that there where two
Philadelphia Science Fiction Society meetings recently
with a business meeting, with little information on his
future event oriented jobs for the group, and a membership meeting. At these events you may hear and meet
people of varied professions and skills: this time there
was The well regarded author Joe Halderman at the
January meeting and writer Tony Di Geralamo at the
February event. Hank will attend Lunacon, as will Dotty
and Larry, with Hank scouting the hard science track for
potential future presenters at Philcon.
Earl brought several reports including: being
introduced at the George Washington Carver Science Fairs
award ceremony as” our own mad scientist”. Cool! The
winner of the James H. Chestek Award, for the elementary
level competition, was Arianna Hill for her research report
titled “Top it Off” on whether putting a living cover
(plants etc.) would be useful for moderating heating and
cooling needs. Very bright, and she won a number of
other awards. I hope she liked our robots, and enjoyed
the cash prize too. Earl also brought in the February
Scientific American which had an article titled :”New

Dawn for Electric Rockets” by Edjar Y. Choueiri who
teaches at Princeton as well as conduct research there.
Dr. Choueiri reviews past work in the field going back to
the 1950s and the first flight tests in the 60s. He comes
up to several recent pieces of flight hardware including
the Deep Space 1, Hayabusa and Smart-1 probes. He
gives a good account of the technologies and where they
might be applicable: he has pictures of the main
examples of each kind and their operational statistics;
particularly the specific impulses and efficiencies. There
is also a side bar discussion of the differences between
these and conventional chemical Propulsion systems.
Read it, and cited reports, for detailed information. And
much more of course. Submitted by Earl Bennett
CALIFORNIA

San Diego Space Society
http://sandiegospace.org/
info@sandiegospace.org
Meeting the 2nd Sunday monthly
Next Meeting: March 8th 2:30 to 4:30 pm
Serra Mesa Branch Library 9005 Aero Dr, San Diego
Quarterly Newsletter: The Bussard Scoop
CALIFORNIA

OASIS: Organization for the Advancement
of Space Industrialization and Settlement
Greater Los Angeles Chapter of NSS
P.O. Box 1231, Redondo Beach, CA 90278
Events Hotline/Answering Machine:(310) 364-2290
Odyssey Ed: Kat Tanaka - odyssey_editor@yahoo.com

http://www.oasis-nss.org/wordpress/
oasis@oasis-nss.org
Odyssey Newsletter Online
http://www.oasis-nss.org/articles.html
Regular Meeting 3 pm 3rd Sat. each month
Next Meetings: March 21st – April 18th - May 16th
Information: OASIS Hotline, 310/364-2290; website.
Sat March 7 - Sunset (5:55 pm PT} LA Astronomical Soc.
Event: Public Star Party, Griffith Observatory, 2800 East
Observatory Rd. outreach@laas.org
Sun March 8 - 11 am – 1 pm The Sally Ride Science Club
Science Festival. Lunch, Street Fair 1-4:15 Advance $20
registration required. Cal. Inst. Of Technology, Pasadena
Mon March 9 – 7:30-10 pm LA Astron Soc Meeting &
Lecture “The Sophia Project” – Leonard Nimoy Event
Horizon Theater, Griffith Observatory
Sat March 21 - 1:00 PM OASIS Board Meeting: Home of
Greg Slaughter, 5023 Lorelei Ave., Lakewood,
Fri March 21 - 3:00 PM - OASIS PLANETARIUM SHOW:
“Heavens Above!” by Dr. Courtney Seligman
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Member Dues -- MMM Subscriptions:
Send proper dues to address in chapter news section
----------------------------------------=>For those outside participating chapter areas <=

• $12 USA MMM Subscriptions; • US $22 Canada;
• US $50 Surface Mail Outside North America
•
•

Payable to “LRS”, PO Box 2102, Milwaukee WI 53201
----------------------------------------CHICAGO SPACE FRONTIER L5

$45 National Space Society dues include Ad Astra

• $15 annual dues
----------------------------------------LUNAR RECLAMATION SOC. (NSS-Milwaukee)
• $12 low “one rate”
----------------------------------------MINNESOTA SPACE FRONTIER SOCIETY
• $25 Regular Dues
----------------------------------------OREGON L5 SOCIETY
• $25 for all members
----------------------------------------O.A.S.I.S. L5 (Los Angeles)

$20 NSS dues if under 22 / over 64. State age ___
600 Pennsylvania Ave SE #201, Washington DC 20003
----------------------------------------Moon Society dues include Moon Miners’Manifesto
Electronic MMM (pdf) $35
Students/Seniors: $20
Hardcopy MMM: U.S. & Canada $35 - Elsewhere: $60
P.O. Box 940825, Plano, TX 75094-0825, USA
-----------------------------------------

INDEX to #223 March 2009
p 1. Guest Essay: “Moon or Mars” is enemy of both.
Shaun Moss
p 3. Mars: The Audacity to Stay, P. Kokh
p 6. MMM’s Platform for Mars, v. 2
p 7. Economic Case for Mars needs Lunar Frontier
p.9. Moon Society: SEDS India Rover Competition
p 10. 1st Town Meeting a big hit; “International” TMS
p 11. Coming: a “Space Only” Social Network
p 12. Moon Society Chapters & Outposts Report
p 13. Browsing Links; Video Links
p 14. MMM Photo Gallery
p 15. Europa bests Titan for next Flagship Mission
p 16. Volunteers needed for FMARS on Devon Island;
Mail for MMM: Concrete does not need CO2
p 17. LRS News; MMM NSS Chapters News

• $28 regular dues with MMM
----------------------------------------PHILADELPHIA AREA SPACE ALLIANCE
• Annual dues for all with MMM $25, due in March
or $6 times each quarter before the next March
----------------------------------------SHEBOYGAN SPACE SOCIETY (WI)
• $15 regular, • $10 student,
• $1/extra family member
“SSS” c/o B. P. Knier, 22608 County Line Rd,
Elkhart Lake WI 53020

Moon Miners’ MANIFESTO
Lunar Reclamation Society Inc.

PO Box 2102, Milwaukee WI 53201-2102

Address Service Requested

==> Mail Carrier, Time Sensitive Material <==

Please renew promptly so as not to miss an issue

20

