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                                                                                       Human Space Exploration is our business! 

 

  Message from our Founder 

Have you ever heard the phrase, 'l'm waiting for my ship to 
come in'? It's a saying that originated a few centuries ago 
when people invested in merchant vessels bound for far 
off lands in the hope that if, or when the ship returned, 
their investment would pay a nice dividend. We are 
something of a resurrection of that philosophy. Only this 
time, the bet is on vessels that travel through space bound 
for other worlds and the 'return' will be in helping our 
species move forward toward a 'multi world' community, 
rather than in seeking profits from tea, spice and rum. 4th 
Planet Logistics has been positioning itself to help ensure 
humanity's coming generations have an increased 
probability of survival by moving our earth based 
civilization out to other parts of the solar system and 
perhaps someday even beyond. 
 
The idea for the company was not some 'lightbulb' going 
off in my head, but rather a progression or evolution of 
concepts and ideas based on past exploratory and remote 
location logistical experiences. Granted, 4th Planet may 
be one of our more bold conceptual moves, but in truth 
and at the time, some of the others seemed that way too. 
The idea of providing research access to and examining 
alternative ways to robotically survey and pressurize lava 
tubes for use as planetary outposts on the Moon and Mars is simply an extension of some of those past 
projects. Transportation, logistics and food/shelter encompass the core elements of most physical 
exploration undertakings. The '49ers' bound for the gold fields of California would not have been as 
successful without the Clipper Ships, outfitters and merchants of the Bay Area and others willing to help 
support their efforts. The same holds true for our future '49ers'. 
 
While NASA and several commercial space companies have been concentrating on the 'Clipper 
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Ships' necessary to reach the Moon and beyond and other groups have assisted by promoting the overall 
concept of Lunar and Mars outposts, little has been going on with the commercial habitat design, 
engineering and actual construct prototyping side of things. The physical efforts needed to evaluate 
operational habitat concepts, especially from a cost-benefit and materials optimization standpoint have 
now only just begun. The cardinal 'rule' I used back when I was involved with polar, subsea and/or high 
altitude expedition logistics was what I liked to call the KISAP (keep it simple as practical) process. 
Basically, this involved a probability verses severity analysis that focused on Axioms Razor type 
approaches when possible and then added some well-defined contingencies and triggers; it is something 
akin to an expedition and remote location project manager’s version of the better known as KISS (Keep It 
Simple Stupid) philosophy. 
 
Many of our Polar and other projects involved setting up mock facilities and testing gear in locations 
somewhere other than the actual site for which the expedition was destined. That will also hold true for the 
evaluation of Lunar and Mars facilities. Since there is now general agreement that lava tubes and other 
subterranean caves exist on both the Moon and Mars and that they may offer a favorable alternative for 
establishing permanently staffed facilities, we decided it was time to take advantage of the KISAP 
approach to move things along. 4th Planet Logistics was created as a way to environmentally and cost 
effectively approach practical engineering issues that face Moon and Mars habitat developmental 
challenges by providing a field support site and program specifically structured toward this goal. It was 
designed to allow ourselves and other organizations seriously interested in undertaking habitat 
development activities the opportunity to work with actual lava tubes that best represent the anticipated 
environments we expect to find on the Moon and Mars. 
 
While it may seem obvious, step one was to research and locate a lava tube complex here on earth that 
best represented what we anticipated finding on the Moon and Mars. One that could be employed for the 
express purpose of testing various conceptual ideas associated with base building. Once we located and 
secured access to an acceptable complex of lava tubes, the next step was to network the effort in a way 
that took advantage of World based resources and provided expert help in the various fields we needed to 
address. These included, volcanology, planetary geology, robotics, additive manufacturing, caving, remote 
sight logistics, advanced materials development and engineering as well as other areas of similar 
expertise. This was accomplished through the formation of an Advisory Board of volunteers and 
cooperative agreements with various companies and academic institutions. 
 
In addition to our field support site location, 4th Planet will be undertaking several educational efforts, 
including the establishment of information facilities in various locations that provide public access to lava 
tubes for the purpose of viewing educational displays and learning about our work and that of other 
organizations involved in the effort to make our species a multi world one. This is where the general public 
comes into play, for the first time in several centuries you can now become directly involved in 
humankind's next great challenge by joining us as one of our 'merchant adventure investors' for the 21st 
Century. While we can't promise to name a process, technique or site location after you, (although I 
suspect the same held true for Amerigo 
Vespucci), we can promise that your involvement and that of thousands of other ordinary folks like you 
from around the globe will make a difference in where we are headed as a species, which is something I 
for one find comforting in these otherwise trying times. 
 
Michael Chalmer Dunn 
Founder 
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4th Planet Logistics, LLC 

4th Planet Logistics, LLC. a United States-based, Illinois state 

registered, limited liability company  was founded for the purpose of 

designing, building and evaluating human habitat structures and related 

support components for utilization on the Moon, Mars and beyond. 

Our overarching goal is to create and test various habitats from 
naturally occurring terrestrial lava tubes analogous to the Moon 
and Mars. The advantage of this approach is that it reduces the amount of construction materials required 
to be placed in orbit and then relocated on a lunar and/or martian surface. Currently, 4th Planet Logistics’ 
objective is an evaluation of the practicality of pressurizing terrestrial lava tubes directly by creating 
atmospheric barriers that utilize the lava tube’s naturally occurring regime as a primary or secondary 
structural shell. This approach will involve the use of 3D printable, locally derived, geological materials and 
complementary robotic assembly techniques. 
 
4th Planet Logistics engages in a wide spectrum of endeavors to foster public interest in the MLTPP field 
operations including the planned establishment of public information kiosks located in close proximity to 
lava tubes being considered for habitat development purposes. These kiosks, or more accurately, Public 
Information Centers (PICs), will include interactive displays and exhibits that explain the purpose and 
processes associated with designing lava tube habitats for application on the Moon and Mars. It is 
envisioned that these facilities will act as a focal point for promoting both the MLTPP concept as well as 
manned planetary exploration in general. It is proposed that one initial kiosk location include a crowd 
source funding approach as a method to help promote overall public interest in the effort.  This will also 
help to provide a platform for integrating the various mailing lists, professional networking and other 
contact resources available to MLTPP via participants and other various sources. 

 

 

DONATE 
4thplanetlogistics.com/contact 

ABOUT 4TH PLANET LOGISTICS 

Meet our sponsors 
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Ways to Support and Sponsor 
 

One time or monthly gift – Make a one time or a monthly gift in support of 4th Planet 
Logistics’ mission. 

 
Scholarships – Send an Educator to one of our martian and/or lunar lava tube habitat programs, 
enlightening them with kinesthetically STEM-related education that they will bring back to their 
students and their community. Or, help students obtain the necessary skills sets outside of the 
classroom. 

 
Events – Attend one of our educational events at our analogue habitats, before, during and after they 

are built!   

 
Memorials – Make a donation to 4th Planet Logistics in memory of someone or to someone who 
supports Human Space Exploration & Settlement as well as STEM Education. 

 
Matching Gifts – Support 4th Planet Logistics twice over! Most employers match employee 
donations.  Contact your employer TODAY to see if they do.  If not, reach out to them to see if they 
would consider supporting 4th Planet Logistics’ overarching goals. 

 
Gift of Stocks – You can donate appreciated stocks or bonds. 

 
Planned Gifts – You can have a lasting impact to Human Space Exploration & Settlement as well as 
to STEM Education by naming the 4th Planet Logistics as a beneficiary in your will. You can also 
name us as a beneficiary in your charitable lead trust, in a charitable remainder trust or by making 
gifts of life insurance, real estate or retirement plan assets.  Contact your estate planning attorney or 
financial advisor to learn more, and then let us know about your plans by 
emailing philanthropy@4thplanetlogistics.com 

 
Volunteer – You can volunteer your time and talents by promoting STEM education in your 
community or by assisting with the build of one of our analogue habitats.  If interested, email us 
at volunteer@4thplanetlogistics.com today to learn more. 

 
Buy – Shop our gift shop at the 4th Planet Logistics to help support our endeavours of building lunar 
and martian habitats within terrestrial lava tubes which will help create the protocols necessary for 
human exploration and settlement outside of our own Home World.    
 
 
 

How to become a sponsor 

mailto:philanthropy@4thplanetlogistics.com
mailto:volunteer@4thplanetlogistics.com
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Paul R. Covey 

Board of Directors 

 

Paul R. Covey has 25 years of executive management experience, guiding professionals in improving 
performance and profitability. He is an expert in strategic analytics, developing and promoting metrics, 
tools and analyses that support and further a firm’s strategy with respect to revenue growth and profit 
maximization. He works closely with teams in Finance, Information Technology, Knowledge Management 
and Practice Management, specializing in the legal industry. 

In addition to his professional work, Paul grew up in a household that promoted deep interest in space 
sciences, as his father was a senior manager at the Jet Propulsion Laboratory, overseeing the electronic 
parts and engineering of several missions to Mars. As a child, Paul watched the first pictures taken from 
the surface of Mars arrive in real time, sparking a lifetime fascination with space exploration and an 
enduring interest in science fiction literature. 

Paul loves to travel, and his favorite place to go is “anywhere new,” an approach that has taken him to 
over 100 countries so far. 

Education 
*University of Wisconsin, M.A., Political Science, 1991 
*University of California, Berkeley, M.I.S., Information Systems, 1988 
*University of California, Berkeley, B.A., Summa Cum Laude, Economics and Philosophy, 1986 

 

Sci-Fi Ascent: Firm Calls For Route Up Tallest Mountain On Mars  Is this a new frontier, or a sci-fi 
fantasy? A group of future-minded scientists want your help in making Martian exploration, and 
recreation, a reality. 

Meet A director 

Climb Olympus mons 

https://gearjunkie.com/climb-olympus-mons-mars-tallest-mountain
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Photo credit: Kevin Gill 

By Adam Ruggiero 

Climbing Mt. Everest is one of the most grueling feats on Earth. Weeks of slogging up close to 29,000 
feet, battling altitude sickness, tackling icefalls, and sucking at dwindling oxygen make it a test of human 
endurance. 

Now, imagine climbing nearly three times higher — more than 13.5 miles into the sky — with virtually no 
oxygen in average temps 10 times colder than the top of Everest. 

Oh, and of course you have to travel 33.9 million miles across the vacuum of space first. Alpine start 
anyone? 

These are the impossible barriers climbers must overcome to scale Olympus Mons, Mars’s tallest peak 
and the highest planetary summit in our solar system. 

Can you picture it? If so, 4th Planet Logistics is looking for someone like you. A conglomeration of 
scientists, engineers, and experts of robotics, law, finance, and more, 4th Planet Logistics is a business 
aimed at expediting Mars exploration. And it believes outdoor recreation plays a big part. 

Climb Olympus Mons 

“I’d like to extend a personal invitation to become involved in our effort to establish a climbing route to the 
summit of Olympus Mons,” writes Michael Chalmer Dunn, director at 4th Planet Logistics, on the 
company’s blog. His post is a callout to outdoor enthusiasts, experts, and brands to help “generate 
attention and support for future manned Mars missions” by making a virtual reality climbing experience like 
no other. 

https://s3.amazonaws.com/images.gearjunkie.com/uploads/2017/04/olympus-mons.jpg
https://www.flickr.com/photos/kevinmgill/
https://4thplanetlogistics.com/company/
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According to Dunn, the casting call of sorts is not aimed at a full logistical plan. That would require gear to 
keep climbers warm at near -100°F, a full complement of oxygen (the Mars atmosphere has almost 200 
times less O2 than Earth’s), and enough rations and equipment to sustain a 72,000-foot climb (likely six 
months to a year). 

Instead, 4th Planet wants to “image map” Olympus Mons and create a plausible VR route. The goal is to 
create an immersive experience for the public to try, and stoke excitement and support for real Mars 
exploration. 

 

Mars Lava Tube Pressurization Project (MLTPP) 

 

The Mars Lava Tube Pressurization Project’s (MLTPP) efforts approaches the establishment of base facilities on the 

Moon and Mars via naturally occurring lava tubes to serve as habitable zones for human exploration and settlement. 

By providing a naturally occurring means of protecting inhabitants from dangerous levels of radiation and undesirables; 

lava tubes also offer future explorers a way to greatly reduce the time, resources and effort needed to initially construct 

safe and practical habitat and other pressurized support facilities such as greenhouses and maintenance enclosures. 

Based on measurements from the MSL mission, the exposure to radiation during a 500-day stay on the surface of 

Mars would be equivalent to about six times the annual cosmic radiation experienced on Earth, or 1/3 more than the 

annual allowed limit of a U.S. Department of Energy employee. (This does not take into consideration the voyage to 

and from Mars.) Source 

 

Why lava tubes? 

http://www.swri.org/9what/releases/2013/mars-measurements.htm#.VPdWcUua66J
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Investigating a lava tube provides a view of the composition of the flow itself from within, unexposed to external 

influences which is what planetary scientists are looking for today.  Also liquid water can be found underground within 

lava tubes that provide just enough protection from the martian elements.  Lava tubes will provide quicker access to 

not only potential water sources but also the possibility of martian life in the form of microbes.   

 

 

 

Follow, share, and be a part of the conversation on popular social media sites with 4th Planet Logistics. 
Join us on our flagship accounts: 

 

                

 

Have a question about 4th Planet Social Media social media?  Contact the 4th Planet Logistics Social 
Media Manager. 

 

Social media 

https://twitter.com/4th_Planet_Log
https://www.facebook.com/4thplanetlogistics
https://www.youtube.com/channel/UCdkbo2X5dHkNEp_Mpa1DKfA
https://plus.google.com/u/4/
http://www.pinterest.com/fourthplanetlog
https://www.linkedin.com/in/4th-planet-logistics
mailto:media@4thplanetlogistics.com
mailto:media@4thplanetlogistics.com
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STRONGER POSSIBILITIES 

By: Jonathan Fosdick   

Carbon nanofibers and graphene can play a role in constructing Space habitats using robotics. 

The use of robotically-assisted additive manufacturing involving a mixture of carbon nanofibers, graphene 
and other polymer nanocomposites will allow the construction of lightweight and impervious sealant 
barriers, ultra-strong supports, airlocks and even bulkheads for future Space habitats and colonies within 
dormant lava tubes found on other worlds. This is what one company’s goal is for the future. 

4th Planet Logistics is paving the road to space by working with key companies and individuals to produce 
specialized robots that can not only explore distant worlds but also can build entire habitations on Mars 
and on the Moon. 

The Mars Lava Tube Pressurization Project (MLTPP) of 4th Planet Logistics is developing technologies 
and strategies that will enable manned Martian and Lunar colonies and bases utilizing existing ancient 
lava tubes. From conducting detailed surveys of these lava tubes, remotely and robotically, modeling 
these natural structures, to developing the robotic systems that will employ robotic assembly and additive 
manufacturing technologies to construct advanced pressurizable and insulative barrier materials and 
habitats. 

The use of lava tubes 

Situated safely underneath the harsh surface of mars, ancient lava tubes have many advantages. They 
are structurally strong, able to support tremendous weight in the weak gravitational fields found on the 
Moon and on Mars. Lava tubes are a welcomed refuge from the constant bombardment of cosmic rays 
and meteors. Furthermore, lava tubes provide thermal shielding from the extreme changes of 
temperatures that occur on the surface. For instance, the temperatures on Mars can be as low as -200 
degrees Celsius (C) and as high as 20 degrees C on some Martian days, or “sols” as they are called. 
Underground, the temperatures average out to be around -60 degrees C. 

Lava tubes are formed when fast moving, low-viscosity basaltic lava flows underneath the surface. These 
lava flows leave behind a smooth coating of basalt as the lava cools against the rock and form a tube-like 
structure when the lava flow ceases and exits. Some lava tubes on the Moon are estimated to be large 
enough to enclose entire cities being a few kilometers in diameter. 

By utilizing these pre-existing natural structures and reinforcing the walls using robotically-assisted 
additive manufacturing, these underground tubes will enable future human explorers a safe haven that can 
be remotely constructed and outfitted beforehand. 

Robots on alien worlds 

By incorporating robots with 3D printing and additive manufacturing ability, entire habitations can be built 
years in advance. Lava tubes can be reinforced and sealed to enable pressurization of a breathable 
atmosphere and insulated to support life. Robots can be sent in droves many years before a single human 
sets foot on Mars. This will enable the construction of habitats prior to any manned mission. The robots 

In the news 

http://advancedtextilessource.com/2017/01/20/stronger-possibilities/
http://advancedtextilessource.com/writer/jonathan-fosdick/
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can explore and survey lava tubes, construct barriers, insulate walls, and even build rooms and 
underground buildings. 

By using robot swarms, smaller robots can be mass produced to work as a team in concert. Much like 
ants, these robots can tether together and overcome many obstacles. Teams of these robots can work 
continuously, constructing structures using the plentiful materials found on the Moon and on Mars. 
Swarms of robots can also form a moving network and act as a single entity through the use of distributed 
computing. 

 

Concept design of a spider-like robot using advanced manufacturing creating a sealable barrier on the inside of a lava tube on 
Mars for future human habitation. The material shown is a network of epoxy resins, polymer meshes, graphitic nanofibers, and 

diamond nanothreads upon a graphene base layer. Image provided by Jonathan Fosdick. 

Currently, other ways to produce graphene and other carbon nanometers are being investigated by 
4thPlanet Logistics. These will lower mission costs by eliminating the need to transport raw materials and 
chemicals from the Earth to distant worlds. This would solve many problems by using available and 
plentiful materials on these alien worlds, thus reducing payload weight and mission costs. 

Basalt, regolith and other minerals could be used, as well, to create various support structures using 
robots via 3D printing much in the same way houses and even hotels are being printed on Earth with 
concrete and volcanic ash. However, in order to manufacture the materials needed to construct barriers 
and sealable living quarters, advanced polymers and nanomaterials will be needed. 

Solar-powered units on the surface of Mars would be able to melt and convert the abundant Martian 
carbon dioxide using electrochemistry to form various chemical precursors along with Martian water. The 
reduction of carbon dioxide would allow the facile manufacturing of key chemicals, such as ethanol and 
methanol. These chemicals can be produced via the reduction of carbon dioxide using nitrogen-doped 
graphene quantum dots along with photocatalysts and/or copper oxide electrodes in solution. 

The synthesis of basic chemicals in turn could be utilized to produce other chemicals, such as benzene 
and ethylene oxide, in order to make various polymers and nanomaterials, such as diamond nanothreads. 

Diamond nanothreads are one of the strongest materials known to man. They are stronger than carbon 
nanotubes. They are extremely lightweight and can be used to reinforce materials, form nanofiber meshes 
and polymer composites. To make these nanothreads, benzene is slowly pressurized before the pressure 
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is lowered and extruded through specially designed microchannels attached to the robot. Under specific 
reaction conditions, these nanothreads are easily produced. 

These microchannels would allow the robot to produce not only diamond nanothreads but also graphitic 
nanofibers, which, when used in conjunction with epoxy resins and other polymers, would create robust 
composite materials, barriers and other structures using advanced additive manufacturing principles. 

When incorporated with electrospinning techniques, these robots can exude various polymers and other 
nanomaterials to create composite nanofiber meshes along with the carbon nanofilaments. Impervious 
membrane layers can be produced by thermally annealing a spray-coated layer of graphene. Graphene, 
for instance, can be made entirely on Mars by burning magnesium within solid blocks of frozen carbon 
dioxide. 

The robot can control the material’s location, composition and nanostructure to make many different kinds 
of barriers, foams, structural supports, and even devices such as solar panels and batteries. 

Inflatable structures can also be formed and assembled by the same robots, which can also seal these 
and connect it to other 3D printed structures. 

Applications back home on Earth 

The use of robots to crawl into tight and dangerous places to build walls and supports has many 
applications here at home. Search and rescue missions, mining disasters, earthquake relief and deep-sea 
exploration are just a few areas that can benefit from such a robotic technology. 

The use of robotic additive manufacturing and 3D printing of nanomaterials, nanofiber meshes and various 
composites in industry here on Earth are broad. Materials and even fabrics can be simply printed 
consisting of a varying composition, custom tailored to a specific use and application. 

Imagine producing a self-cleaning, antimicrobial, smart textile with a single robotic platform. Any material 
that can be custom designed and produced on the spot which has demanding performance, resiliency and 
functionality would open the doors to advanced 3D printed textiles and other materials – eliminating many 
steps in manufacturing and reducing costs. 

Jonathan Fosdick is a member of the Nanotechnology Advisory Board, 4th Planet Logistics. 

 

 


