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Abstract 

The aim of this thesis is a deeper understanding about the design 
of spiritual architecture for a future human colonial society on 
Mars, through research about existing space technology and the 
precedents of spiritual architecture on earth. The speculative time 
frame for the design project is approximately 100 years after the 
successful establishment of the first human colony on Mars. This 
project seeks a design proposal that is in harmony with technolo-
gy for survival, extra-terrestrial colony life, futuristic architecture, 
spirituality of human early settlements in history and spiritual ar-
chitecture on earth. 


To meet their needs of survival and development, the first humans 
on Mars will have been expanded numerous colonial cities and 
built infrastructure on the planets surface. During this process, the 
immigrants who lives on Mars and their next generations will seek 
for a more luxurious spiritual needs. Considering that the first 
group of people who are going to live on Mars will be predomi-
nantly scientists and technicians, who are commonly less likely to 
have beliefs in God and spirituality, it is worthy to reconsider the 
meaning of spirituality on Mars. In comparison to the experience 
of human early settlement on Earth, the case of Mars shares some 
similarities but differences as well. 


The proposition of this thesis is a concept model that makes a 
contribution to the theoretical understanding of the framework for 
human space migration and colonization of Mars by proposing an 
additive enrichment through the translation of my research into a 
design idea.
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This thesis will propose a conceptual idea of the development of 
spirituality and its architecture response on Mars. It will discuss 
how spirituality and architecture would adapt to a colonial envi-
ronment, how the practice of spiritual life would be translated into 
the off-earth colonial community. The initial research part is look-
ing at the technologies and theory of spirituality on Earth, it           
will explore how these two issues would be combined, trans-
formed and diverted onto Mars by studying existing space tech-
nology, aspiration of Mars’ daily, history of human early settlement 
and spiritual architecture on Earth.

 
The study began by looking at the current state of research and 
planning by Doctor Cameron M. Smith, Department of Anthropol-
ogy at Portland State University in Oregon, and Doctor Evan T. 
Davies, Department of Archaeology of Cornell University, about 
the framework for human space migration and colonization to 
Mars. This research was undertaken to develop the projects 
background set up and it gave a primary understanding of the re-
ality of space migration and the proposed exhaustive plan to ac-
complish this goal. This research helped to limit and accurately 
locate the timeframe and physical location of this project. 


The second part of the research looked at the Mars environmental 
data from NASA, in comparison to Earth's, considering the solar 
movement, change of seasons, gravity different, climate, at-
mosphere, date of topography and geographic discover of ice and 
water resources. Though there is an abundance of open plains on 
the planet, the surface environment is generally very cruel and not 
friendly to human beings, thus this part of research aimed to find 
an ideal site not only for the project but also for the colonial city, 
and suitable for a long-term development. 


After the site location was confirmed, then the question about 
‘what an actual colonial city will be like' was raised. However, this 
thesis is not focusing on designing a City on Mars, thus an exist-
ing concept design from Elon Musk’s 2050 Mars city was selected 
to be used in this research as part of the background set up. The 
purpose of choosing an existing colony design is using it as the 
milestone establishing the context for the later proposed spiritual 
building design on Mars. 


Once the colony city is ready, other small details should be includ-
ed and added to enrich the background story. It was necessary to 
give solutions to problems like how will humans be able to survive 
on Mars? A planet that has very little oxygen, no water, no power 
and very limited building materials and infrastructures. Existing 
space technologies from NASA and 3D printing technology are the 
key answers to these questions. 
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Once the basic means of survival had been established, it is time 
to have a glimpse at the daily life on Mars and get a general idea 
of an off-earth colony lifestyle. This part focused on transporta-
tion, clothing, and future generations on Mars. Transportation and 
people have always played important roles in architectural 
projects and since the environment on Mars is so  different than 
on Earth, it was worth of showing the changes and differences 
that will happen to these two elements. 


After establishing the background story on Mars, the study started 
to look at the theory of spirituality and spiritual architectures on 
Earth. The ultimate goal of this project was to develop the idea of 
a spiritual building on Mars and there is no directly related prece-
dent. Thus the study dug into the theories and cases on Earth as 
reference and tried to transform and converted them onto Mars. 
Firstly, the research discussed the history of the human early set-
tlement at the perspective of spirituality occurred and its influ-
ences on New Zealand. It is one of the typical cases because it is 
located within the area of many islands discovered during the no-
table Age of Discovery, which provides example of adaptation or 
invention that helps reconsider and energize human space coloza-
tion. Secondly, based on the experiences on Earth, the discussion 
went to why the spiritual idea will appear on Mars and gives ex-
planations to the question: why scientists will have  spiritual ideas 
and needs? Thirdly, the discussion will talk about the connection 
between spirituality and architecture and explains how architec-
ture helps to promote spiritual experiences. Finally, the role of 
spiritual architecture in secular life will also be explained, typically 
from the perspective of serving the community.


Several selected precedents from Earth were studied in detail, 
including Ramesses II’s temple which was dedicated to the sun 
cult; the Japanese shrine's entrance of Fushimi Inari Taisha as the 
connection between the mundane and sacred world; the Rose 
Window of Notre Dame and how it expresses the spiritual stories 
through symbols. Each of these examples has its own distinct el-
ements and where selected for further analysis of rituals, sacred 
space, spiritual experience, spiritual narratives, etc. 


Finally, the design proposal will focus on building programs in-
cluding an accomodations building, temple entrance, side cham-
bers, interior paths, altar and the underground community center, 
and their responses to the background settings and theory of spir-
ituality. Also, the construction phases will also be mentioned as 
addition to enrich the image of the temple on Mars. 
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PART I: 

THE TECHNICAL ISSUES: 

EMIGRATING BEYOND EARTH
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The first time humans emigrate to outer space is very likely going 
to happen soon and our first important off-Earth colonies will 
probably be on Mars. The red planet Mars, named after the Ro-
man god of war, has been considered an omen in the night sky for 
a long time.  This is probably due to its rusty red surface and re2 -
minds people of destruction and threatening premonition. But 
that’s not the main reason to draw our attention on Mars, nothing 
can be more exciting than the discovery of liquid water and the 
possibility of life that existed on the planet. Though the mystery of 
alien life on Mars is still remained unsolved, this provokes a natur-
al and immediate thought of humans emigrating to Mars. 


1.1 Emigrating Beyond Earth 

Anthropologists have given the plan about the framework for hu-
man space migration and colonization of Mars.

……


By 2010, humanity will possess the required knowledge and 
materials, with advanced technology and tools, to adapt to 
a variety of extraterrestrial habitats. 


By 2040, the first human will be born on Mars


By 2100 the Martian population will be so culturally and ge-
netically distinctive from the Earth populations that it is con-
sidered as a new subspecies, Homo sapiens marsii.


By 2300, Martians will have a more progressive understanding of 
the human genome and cultural acceptance of multigenerational 
voyages with the revolutionary knowledge in physics that allowed 
near-light-distance travel. By that time, the first transgenerational 
interstellar colony is going to develop towards the planetary sys-
tem. 


By 2500, human populations living on outer space or extraterres-
trial planet will become genetically different from Earth popula-
tions, due to the after generations of reproductive isolation. By 
that time, they are a new species: Homo extraterrestrialis.  3

Apart from the timeline, there are four major domains about hu-
manity on Mars colonies which the anthropologist suggests that 
they will be different from Earth. 
4

 Greshko, “Planet Mars, explained”.2

 Smith, et al. “Emigrating Beyond Earth”, pp. 51-52.3

 Ibid.4
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• Physical/Biological — study on human population genetics 
of colonies; focus on human developmental and population 
genetics in extraterrestrial environments.


• Archaeology — the study of technological adaptations of 
colonists and explores; understanding history of human 
adaptions; safeguarding extraterrestrial heritage.


• Cultural Anthropology — substantial assistance in the 
planning, establishment, and flourishing of extraterrestrial 
colonies.


• Linguistic Anthropology — study about the divergence of 
languages over time, conversations and aspects of com-
munication between extraterrestrial populations them-
selves and Earth. 
5

This thesis is looking at the timeframe which is 100 years from 
now, roughly around the year at 2120. According to the anthropol-
ogist’s planning and Elon Musk’s Martian plan, by 2120, colonial 
cities will start to expand greatly on Mars. Multiple colonial habi-
tats will be scattered around on the planet and  the population will 
be booming. Humans on Mars will have developed their own soci-
ety which will be very different from the Earth. Children who move 
away from Earth will eventually not come back to Earth, or at least 
not all of them, and they will become different from humans on 
Earth.


 Ibid, pp. 355
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1.2 The Great Site 

Mars and the Earth share a lot of similarities. Firstly, Mars’s orbital 
revolution and self-rotation have the same direction as the Earth in 
the Solar system, which means the Sun rises from the East and 
set in the West like the Earth on Mars.  Secondly, the tilted angle 6

of Mars’ planet axis of rotation is 25.2 degrees while the Earth is 
23.5 degrees, this gives the same four seasons on Mars as the 
Earth’s four seasons.  
7

But they are also very different from each other, while Mars is the 
seventh-largest planet in our solar system with a radius of 2,106 
miles, its diameter is roughly half the size of the Earth.  Because 8

Mars has a much smaller size, the surface gravity is only 37.5% of 
Earth.  Mars is also much further away from the sun with 50% 9

more distance compared to the distance between the Sun and the 
Earth.  With the lower gravity and the longer distance to the sun, 10

Mars has a far thinner atmosphere than Earth which dramatically 
weakens its ability to keep heat near the surface.  The surface 11

temperature on Mars is very extreme and has a range from the 
highest 21 degrees Celsius to the lowest -142.8 degrees Celsius, 
with an average -61.8 degrees Celsius on the surface. 
12

 NASA, “Mars Facts | All About Mars ? NASA's Mars Exploration Program,”6

 Ibid.7

 Ibid.8

 Ibid.9

 Ibid.10

 Ibid.11

 Ibid.12
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Fig.2 
Map of Features of Rele-
vance to Interpreting Special 
Regions  of Ice on Mars

Photo by NASA



After sending landers, rovers, and orbiters for decades of research 
by NASA, Mars was revealed as a cold, barren desert, which is 
created by dynamic windstorms on the surface. Photos taken by 
robotic rovers found landmarks which are believed to be created 
by liquids flowing across the Martian surface, but more important-
ly, they discovered clearly visible white elements —the ice caps, 
on the pole areas and scattered under the planets surface.  13

(Fig.2-5) Similar to the Earth, Mars equator belt zone is much 
warmer than the pole area.  You can find very shallow ice layers 14

on the ground surface in the poles while ice could only be found 
underground around the equator belt. Basically, the water ice is 
located deeper underground as it gets closer to the equator belt.
(Fig.2)


There are various forms of water ice existing on Mars. Latest sur-
veillance found that an ice deposit spread from northern latitudes 
39 to 49 degrees has twice as much volume of the thick, buried 
ice sheets known in other northern plains.  Jack Holt of Texas 15

University, a SHARAD  co-investigator mentioned that ice deposit 16

is probably more accessible than other water ice on Mars 


 NASA, “Location of Large Subsurface Water-Ice Deposit in Utopia Planitia, Mars”.13

 Ibid.14

 Ibid.15

 Shallow Radar(SHARAD) instrument on NASA’s Mars Reconnaissance Orbiter16
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Fig.3 (top left) 
Ice layer is near surface at very high 
latitudes (i.e., near the polar caps) but 
is found at progressively increasing 
depths at lower latitudes. Photo by 
NASA/JPL


Fig.4 (top right) 
Ice layers under surface exposed by 
Phoenix scoop. Photo by NASA/JPL


Fig.5 (bottom) 
North pole ice cap on Mars. 

Photo by NASA



since it is located at lower latitude and it is a flat, smooth area 
where spacecraft could easily land on it.  Planitias located within 17

N39 to N49 are some of the ideal locations on Mars where con-
tains a large subsurface deposit rich in water ice, some deposit 
holds about as much water as the Lake Superior in North 
America. 
18

The topography of Mars is a map of craters, each year Mars is 
bombarded by more than 200 asteroid and comets.  (Fig.6-7) A s19

imilar size of any of these asteroid or comet could have burned up 
or eroded in Earth’s much thicker atmosphere, because of the 
comparatively thinner atmosphere on Mars, they shatter upon en-
try creating chains of craters like a machine gun pummeling the 
planet surface. As shown in the figure, the surface area between 
N39 to N49 is dense with craters in various size and this is a 
commonly seen geographic features around the equator belt.  

 Ibid.17

 Ibid.18

 NASA, “Seven Possible MSL Landing Sites”19
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Fig.6 (top) 
Aerial photo showing Mars 
surface N39-N49

Photo by Mars Trek/NASA


Fig.7 (bottom) 
High resolution photo of Mars 
crater

Photo by NASA





“In 2019, the company start the first “hop test” for the Mars-bound 
Starship, testing whether the spaceship can jump a few hundred 
kilometers.


In 2010, the company will test the booster and the high altitude, 
high-velocity flights; in 2021, the Starship will have its first com-
mercial flight.


 In 2022, Space X reaches the Mars.


 In 2023, Space X to send human on a trip around the moon.


 In 2024, the year when Earth and Mars are aligned and suitable to 
send rock to Mars.


 In 2025, the earliest point when Mars colony will take shape. Ini-
tially focus on building life support and fuel production to gradual-
ly add more habitats and experiments, then the Mars colony starts 
to expand and grow into a large base in the future. The base will 
not be like the one we have on Antarctica, it will look like a real 
village or town. In the future, it will grow into a city and then de-
velop multiple cities will develop on Mars. The city would offer 
habitats, greenhouses, life support, and enable new experiments 
that help to answer some of the big questions about life on Mars.” 

22

Lewis Dartell, a research scientist at the University of Westminster, 
has described the life on Mars “people live in habitats that may 
look to cope with the harsh terrain of Mars. They include sealable 
front door, a greenhouse, solar panels, a gym for retaining muscle 
mass with a third of the gravity, and specially designed bathrooms 
to recycle waste. The radio transmissions suffering a 20-minute 
delay from Earth, a server would also likely store download movies 
for later viewing.” 
23

 Brown, “SpaceX Has a Bold Timeline for Getting to Mars and Starting a Colony,”.22

 Brown, “SpaceX: Elon Musk Explains How “It’s Possible” to Build a Mars City by 2050”.23
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The KRUSTY is a preliminary concept and technologies initially 
developed by NASA, which could be used for an affordable fission 
nuclear power system to enable long-duration stays on Mars sur-
faces. The fission power is obtained from the process of splitting 
an atom while a large amount of heat energy will be released to 
generate electricity.  It operates at a steady-state with a thermal 35

power output of 4 KWt at a temperature of 800°C.  Kilopower is 36

a small and lightweight fission power system capable of providing 
up to 10 kilowatts of electrical power, which is enough to run mul-
tiple average households continuously for at least 10 years.  37

About four Kilopower units would provide enough power to estab-
lish an outpost.  However, it is also important to note that al38 -
though the nuclear power reactors or outposts are enough to 
support small scale households, it is not capable to power an en-
tire city. For Elon Musk’s Mars city, a larger scale power source will 
be needed such as Mars’ potentially abundant sources of geo-
thermal energy. Aerospace engineer Robert Zubrin, also the author 
of the 1996 book “The Case for Mars” once mentioned that a Mar 
settlement will require 10 megawatts and for that scale of power, 
Mars geothermal has the potentials.  Geothermal energy will not 39

have further discussed in this thesis since the scale of this project 
is restricted to building scale.


 Gibson, et al. “Kilopower Reactor Using Stirling TechnologY (KRUSTY) Nuclear Ground Test Results and Lessons Learned ,”.35

 Ibid.36

 NASA, “Demonstration Proves Nuclear Fission System Can Provide Space Exploration Power”.37

 Ibid.38

 Dorminey, “Why Geothermal Energy Will Be Key to Mars Colonization”.39
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Fig.14 
Kilopower 1-kWe nuclear power sys-
tem flight concept comparison with 
Kilopower Reactor Using Stirling 
TechnologY (KRUSTY) nuclear test 
hardware.  Photo by Marc A. Gibson, 
et al.




1.4.2 Oxygen — The Mars Oxygen ISRU Experiment(MOXIE) 

One of the most important elements to survive on Mars for hu-
manity is oxygen. Mars’ atmosphere is made up by ~96% carbon 
dioxide, the oxygen is only 0.13%, while the Earth’s atmosphere 
contains 21%.  The Mars Oxygen In-Situ Resource Utilization 40

Experiment (MOXIE) which firstly launched by NASA, is aimed to 
brew oxygen from the Martian atmosphere for propellant and life 
support systems in the future. Transporting oxygen from Earth to 
Mars is a difficult task and will be extremely costly for a long-dura-
tion mission. So the key element of this project of NASA to send 
humans to Mars is the ability to utilize resources at the destination 
instead of the mass launched from Earth. The use of local re-
sources will hugely decrease the cost of long-duration mission 
and helps to establish human settlement in the future. 


MOXIE is a payload with the size of a car battery, it is designed to 
be a miniature oxygen production plant on Mars.  Generally 41

speaking, the process of MOXIE system is similar to the process 
of a tree produces oxygen, which inhales carbon dioxide from the 
Martian atmosphere and exhales oxygen to the air. MOXIE is con-
sists of three major subsystems, they are 1) Carbon dioxide Ac-
quisition and Compression (CAC); 2) Solid Oxide Electrolysis 
(SOXE); 3) Monitor and Control System (MCS).  (Fig.15)
42

 NASA, “MOXIE”.40

 Meyen, et al.  “Thermodynamic model of Mars Oxygen ISRU Experiment (MOXIE)”.41

 Ibid.42
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Fig.15 
The MOXIE assembly consists of the 
SOXE and pump, electronics, analyti-
cal equipment, plumbing, and struc-
ture. All fits in a 24x24x31 cm volume. 
Photo by Forrest E. Meyen, et al.



The CAC system draws the Martian atmosphere in through the 
filter then compressed the CO2 to prepare for delivering to the 
SOXE system.  The oxygen generating chemical reaction takes 43

place inside the SOXE stack where contains groups of the cell, 
which each of them contains the permeable electrolyte and they 
sit in-between a cathode and an anode.  The compressed CO2 44

will be guided through groups of the cell across the electrolyte 
where the reduction reaction will take place.  In other words, the 45

carbon ion will be broken apart from oxygen ions and form O2 in 
the anode. The MCS like its name, it will monitor the production 
rate, power usage, and other performance characteristics of the 
system. (Fig. 16-15)


Currently, MOXIE is on the order of 1% to a magnitude scale 
model of the oxygen production plant, it will provide an assess-
ment of the prospects for the extension to a full-scale system to 
meet the needs of massive human settlement in the future.  
46

 Ibid.43

 Ibid.44

 Ibid.45

 Ibid.46
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Fig.16 (top) 
Outline of MOXIE subsystems. 

Photo by Forrest E. Meyen, et al.


Fig.17 (bottom) 
Reactions across a SOXE cell. 

Photo by Forrest E. Meyen, et al.




1.4.3 Water — The Mars Water ISRU Options —“Mining” 
Water Ice on Mars  

Another essential resource for mankind to survive on the giant 
desert planet is no doubt the water.  Numerous studies suggested 
that Mars actually contains a wealth of water though it is locked 
up in ice below the ground. However, many exploratory rovers 
have also found the water ice on the surface like the ice caps at 
the poles, permafrost & ice lens on subsurface layers and glacier-
like form in mid-latitudes and a few equatorial areas.  The Mars 47

Water ISRU, also known as the Mars Water In-Situ Resource Uti-
lization was the supply-side planning introduced by NASA to ex-
plore the methods of using the water deposits resource on Mars. 
Except the dry ice, there are varied potential water resources for 
mining on Mars as well such as the atmospheric water vapour and 
brine water extraction, however, the mass, power and mechanical 
complexity of the system needed for these methods are far out-
side of what is practical for deployment on Mars.  The glacial ice 48

deposits are considered as the comparatively ideal water source 
because it is more accessible and with a more matured mining 
technology. The two candidate strategies for mining of ice are list-
ed below: 
49



• Surface mining of ice: remove overburden regolith on top, ex-

tract solid ice


• In Situ Recovery: Drill through overburden regolith, melt/dissolve 
ice at depth and recover/separate at surface


It depends on the depth of the ice but generally drilling down to 
the ice layer is more difficult and it is the main focus of this part of 
the research. These two approaches are typically used in the ter-
restrial polar regions on Earth to mine snow and ice for portable 
and utility water. An example given is the Rodriguez Well, as 
shown in the figure, which is the in-situ water reservoirs that were 
first designed and built by U.S Army Cold Regions Research and 
Engineering Laboratory in 1960s for U.S Army camps located in 
Greenland.  (Fig.19) It requires drilling through the overburden 50

layer and far enough into the ice layer so that the resulting cavity 
will not collapse, also an upper layer of ice will also be required 
and kept when creating the cavity so that the hole can be sealed 
and pressurised for delivering water back the surface in-
frastructure 


 Hoffman, et al. “An Assessment of ISRU Options in Support of Future Human Missions”.47

 Abbud-Madrid, et al. “Mars Water In-Situ Resource Utilization (ISRU) Planning (M-WIP) Study“, pp. 2648

 Ibid. pp. 4549

 Hoffman. pp. 2950
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Fig.18 
“Icebreaker” drill test in the Antarctic

Photo by NASA




later.  Although there is relatively low amount of recent engineer51 -
ing research conducted in experiment or equipment on Mars, 
there are plenty of cases on Earth that can used for analysis. One 
of the given examples if the “Icebreaker” mechanical drill test in 
the Antarctic in 2013, it would be able to drill through the overbur-
den layer and continue drilling into the ice to a sufficient depth 
where the Rodriguez Well operations can begin.(Fig.18) Though 
there is no matured technology designed for the planetary mission 
yet, the terrestrial drilling operations have already started to ad-
dress concerns that are likely to be raised on Mars with several 
studies had been launched by robotic mission on this drill and the 
captured result showed that it is suitable for the future human 
missions.  
52

 Ibid.51

 Ibid. pp.3352
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Fig.19 
Concept of The Rodriguez Well Operations 
designed and built by U.S Army in 1960s in 
Greenland.

Photo by NASA












1.5.3 Future Generations — Impacts on Biology of Human 

Human space colonisation is a continuation of fundamentally evo-
lutionary process, the revolutions of Earth’s life is affected by 
many factors but most importantly marked by the physical and 
chemical properties of Earth environment.  Apart from the essen59 -
tial materials and technologies, it is also important to consider the 
biology of human in the environment beyond Earth. As mentioned 
in the first chapter of the emigrating plan, population genetics in 
extraterrestrial environments is one of the big challenges in Mars 
colonies and in the future human will become genetically different 
from Earth populations, due to the after generations of reproduc-
tive isolation. This could lead to the irreversible genetic changes in 
the human species in the long-term, and their future generations’ 
end up not being able to adapt to Earth’s environment anymore. 
Therefore, the essential physical and chemical properties of Mars’ 
different environment will need to be considered such as at-
mosphere composition and pressure, and gravity field.


 Smith, et al. “Emigrating Beyond Earth”, pp. 3159
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Firstly, the different atmospheric condition on Mars is a serious 
concern to humanity. As shown in the figure, the Earth is protect-
ed by both the thick atmosphere and the Van Allen Belts 
(>50,000km) from the Galactic Cosmic Radiation (GCR), while 
Mars is not only outside of the belt protection but also has a com-
paratively much thinner atmospheric gas. (Fig.26) Therefore, colo-
nial cities on Mars surface are facing a severe problem of radiation 
exposure. Mutation rate has been long known to increase with 
exposure to certain kinds of radiation and the GCR is a concern to 
all off-Earth environments.  The mutation of human being will oc60 -
cur and generate differences between parent and offspring, and 
differences among members of any given generation on Mars 
colonies in long-term.  Newly produced variation in the gene will 61

increase the diversity of gene, which also called variation.  So 62

mutations have both advantages like conferring an advantage to 
the carrier and passing on to the future generations; or disadvan-
tages like conferring an poor health to carrier and passing on to 
their next generation.  A given example to explain this would be 63

the ancestor of human being, the origin of the hominins — apes 
were originated from the fifth adaptive radiation  seven million 64

years ago, after that they developed the ability to walk upright. 
65

 Smith, “Principles of Space Anthropology”, pp. 39-8660

 Ibid.61

 Ibid.62

 Ibid.63

 Adaptive radiations are significant evolutionary events that result in major changes in the lineage resulting from adaptations to a     64
variety of factors, chief among them being new ecological circumstances. Totally there have been five main adaptive radiations of the 
primate order on Earth.

 Smith, “Emigrating”, pp. 5665
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Fig.26 
Radiation sources and energies in 
our solar system

Galactic Cosmic Radiation (GCR) is a 
concern to all off-Earth environments, 
whereas trapped protons and elec-
trons are mainly a concern with the 
boundaries of the Earth’s Van Allen 
Belts (largely extending less than 
50,000km beyond Earth). 
Spacesuit designed by Clement Bal-
avoine

Photo by Cameron M. Smith




Secondly, the altered gravity on Mars is another challenge. A 2016 
scientific report stated that man’s cellular structures are gravity-
sensitive, a microgravity environment might reduce the cellular 
strength, also called the compression resistance.  Some of the 66

effects had been already observed in simulated microgravity on 
Earth including the reduction of bone cell formation and the al-
tered tylcholine receptors (related to muscle action) in animals.  67

Basically, the altered gravity on Mars will intervene in the cellular 
process fundamentally and the physical body will be assembled 
and transformed after several stages of development. As a result, 
it is very likely the differences between microgravity environment 
on Mars and Earth developed organisms would occur, which a 
new kind of musculo-skeletal system of mammals will occur under 
such development in long-term. 
68

 Smith, “Principles of Space Anthropology”, pp. 39-8666
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Fig.27 
Development of the human fore-
limb.

Diagram and notes regarding the sus-
ceptibility of various gene functions 
and pathways to altered-gravity and 
oxygen conditions indicate the thor-
oughgoing susceptibility of develop-
mental genetics  to beyond-Earth 
conditions.

Photo by Cameron M. Smith




The above two selected properties were only part of the many 
other altered environmental characters on Mars. Evolution of hu-
man being is a complicated process but It is almost predictable 
that there will be an inevitable environmental selection against the 
mutation no matter how advanced are our therapies, and tech-
nologies and Human beings living in an off-Earth environment is 
very likely to experience a fundamentally transformation in their 
physical body.  Considering the longevity of these effects, some of 
these physical and chemical changes on human might be perma-
nent and irreversible and in result their body cannot return to the 
Earth-normal state, which means they might no longer adapt to 
Earth environment and not be able to return in result.
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PART II: 

THE THEORETICAL ISSUES: 

SPIRITUAL ARCHITECTURE ON EARTH
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2.1 Spirituality in Human Early Settlements 

The idea of colonizing Mars in the future is the right time for de-
veloping theories about not only technical issues but also cultural 
issues: the question of imposed spiritual ideas as motivation to 
ethical and social conduct in the Mars colony. Early colonist on 
Mars will need a motivational ethos which may be effected by be-
lief systems on Earth.  So before the discussion on Mars, it is 69

necessary to look at the history on Earth. One of the  notable ex-
amples about human conquering new continents come from the 
Age of Discovery between the 15th century to the 17th century, 
where the Oceania continent were found at that time. So the early 
colonial history about religion and spirituality will be selected from 
this region. 


2.1.1 New Zealand — The Pattern: Transplanted Christianity 
into Aotearoa 

The history of early Christianity in New Zealand dates back to the 
19th century, which has been usually associated with the sermon 
preached by Rev. Sameul Marsden at Rangihoua on 25 December 
1814.  Another wave of a much larger migration from Europe and 70

other parts of the world came to New Zealand in 1840.  The dif71 -
ferent groups of immigrants promoted to build varied churches,  
such as the Anglican Church, Methodist Organisation, the Roman 
Catholic Church.  After this incident, the nature of New Zealand 72

settler society became pluralistic.  In this colonial times, New 73

Zealand had a very week institutional society and the settlement 
had immoral reputation, it was facing many social problems from 
its establishment, like the lacking of inadequate poor law system, 
vagrancy, destitution, drunkenness, and violence, etc.  At the 74

same time, different denominations had to exist along side with 
each other in a religious mix environment and people had to learn 
to live with religious issues. Different religious group were trying to 
adapt to the new environment by recreate its institutions; establish 
and train the ministry; offer services of worship, education and 
pastoral ministry to the community. 
75

 Szocik, “Religion in a future Mars colony?”, pp. 92.69
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Various groups of migrant streams had contributed to the forma-
tion of early spirituality in Aotearoa, which not only reflects their 
origins but also developed in ways that are specific to landscapes, 
peoples and locations.  In the beginning, the settlers were anx76 -
iously searching for the common principles to conduct the a multi-
religious society, and their settlement was not only intended to 
plant the church building in New Zealand but also attempted to 
transplant the best section of their original traditions.  An English 77

villager, who migrated to New Zealand in 1879s wrote that “emi-
grants love to cultivate the plant that recalls his motherland … his 
pilgrimage to the new world was accompanied with his Church, 
his Bible, his pastor, his school and with the message of the 
Gospel … are some dear familiar song…”  Early emigrants 78

brought teachers, works of literature, minister, or whoever can do 
the care of emigrants accompany on the way, in order to prevent 
the loss of spiritual life in people. Multiple culture and various reli-
gious beliefs as the identity played an important role in teaching 
settlers cope with a mix-religious environment, it also helped to 
build the common moral standard and social order in the new land 
so that it would reflect people’s thoughts of what a mix-religious 
society should be like. 


Religion and spirituality were doing good works to assist the gov-
ernment at that time. Firstly, religion and spiritual helped to im-
prove the moral character of the individual, it is not about the laws 
or social and economic framework but within which the individual 
lived. For example, the churches started to censor the gambling, 
prostitution, drunkenness, “larrikinism”, etc  Secondly, other than 79

the moral level, some of the organizations were set up like the Sal-
vation Army was very active in the relief of distress; the appointed 
Presbyterians were devoted to the public institution, the sick and 
the poor; the Methodists established the Helping Hand Mission to 
response the economic hardship during the 1880s depression. 
80

2.1.4 Spiritual idea sprouts on Mars colony 

Thoughts of spirituality have played important roles in human de-
velopment on Earth, and they will have an important impact on 
early Mars colonists as well. Scholars of the Cognitive Science of 
Religion (CRS) stated that they assumed human nature favours 
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content of supernatural or spiritual.  The CRS believed that 81

this kind of cognitive mechanism was evolved during the Ice 
Age and served to increase the chance for survival and repro-
duction.  Human cognition shows obvious favour toward spiri82 -
tual content in chaos and existentially uncomfortable situa-
tions.  In other words, human nature prefers order and a sense 83

of structure rather than confusion and chaos. Planet Mars is 
undoubtedly a very difficult place for human beings to live in 
because we are originally born and designed to adapt to the 
Earth's rather than Mars'. So it is not surprising that humans on 
Mars will pursue spirituality in order to rest their minds and look 
for purpose in their difficult existence. For example, everyone 
may get to ask themselves some universal questions from time 
to time: Who am I ? Where did I come from? In which larger 
cosmos do I embed? After all, humans are not machines. Ad-
vanced technology and medical solutions are not enough to 
prepare human beings to live in such a new and difficult alien 
planet.


Therefore, it is worthwhile considering the potential impact of 
spirituality on a Mars colony. However, considering most of the 
early colonists are scientists, it raises a question if spirituality 
still has a function in the new and future scenario? Or in other 
words, do scientists, or highly-educated people in the future, 
still believe in spirituality or still have religious beliefs? In a 
modernized society, people tend to solve their own problems 
with rational and technical means.  Spirituality is no longer 84

needed and it is less effective and practical to deal with social 
problems and personal issues.  An approach to this question 85

is to justify which functions of spirituality are still relevant and 
necessary in advanced societies. The U.S. sociologists Talcott 
Parsons once mentioned that religion helps individuals to cope 
with unforeseen events and uncontrollable results.  Other sim86 -
ilar comments on this idea include “works of spirituality absorb 
the risk of failure inherent in all social representations and de-
terminations”, or in other words, it performs as a service that 
helps both social systems and individuals to manage uncer-
tainty, failure and what to excluded and discarded.  
87
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Spiritual ideas do not necessarily have conflicts with science and 
the borders between science and spirituality are more permeable 
than most people think. The certainty is humans will have to cope 
with new conditions and risks, with grand uncertainty and isolation 
on Mars, and scientists are no exception, so spiritual ideas are 
also useful and beneficial to scientists going through difficulties in 
life and research, etc. However, in the scenario of Mars mission, 
highly technological and functional oriented spiritual ideas could 
turn out, which means the space-faring societies may favor athe-
istic or secular-structured beliefs.    
88

2.2 Spirituality and Architecture 

The definition of spiritual architecture does not need to be associ-
ated with the meaning of religious tradition. Peter Eisenman, the 
American architect who is notable as one of the NY Five, once 
said that architecture is a place for the concentration of the Spirit 
and its direction towards the absolute objects of intelligent life ….. 
architecture works as a defense against the threading of the 
storm, rain, the hurricane, and savage animals.  Like many other 89

explanations about spiritual architecture, he explained that it is a 
place prepared for God, a place for spiritual assembling and a 
place where we can find protection from the threatening nature. 
However, the meaning of God in many cases is not restrained to 
‘God’ and can be understood from other perspectives as well, 
such as the ultimate humanity’s concerns or answer from your 
heart which you can repose your trust, and these still fit the phe-
nomenon. 


The sense of spirituality is like the air, we feel it all the time but it is 
untouchable. It can be described as an invisible dimension that 
presents in our everyday experiences, given by our living breath; 
or it can be explained as a part of the perception of mundane 
sense which contains the availabilities and vulnerabilities.  In the 90

context of architecture, from a small scale like the room where a 
person sits to the larger environment like the topographical, eco-
logical and geographical conditions of a building that a person 
inhabits are part of the atmospheric meaning that offers a place to 
dwell.  In comparison to Fine Arts works, which are often mis91 -
translated to appear only as decorations, and kept in museums or 
locked up in the storages, architecture is often concerned with the 
psychological health, or dimension of life, or 
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 Bergmann, “Architecture, Aesth/Ethics & Religion”, pp. 4689

 Barrie, et al. “Architecture, Culture, and Spirituality”.90

 Ibid.91

	 	 32



so-called spirituality.  A spiritual-related building is the ultra-result 92

of humanity’s attempts to reflect the collective cognitive of the 
congregation. This type of building is apart from the mundane, 
and it recalls the spiritual experiences. Mankind will always try to 
address life as lived, and architecture functioned as an event, a    

ritual, or a meditation in this process and creates transformative 
atmospheres to help accommodate ourselves in the proper posi-
tion in life. 


The common subjects are expressed in the sacred building 
through many features and dimensions including the sacred path 
(procession), building plan, proportion, geometry and some 
through the technical aspects like the materials, lights, acoustics, 
etc.  New Zealand missionary scholar Harold W. Turner once 93

mentioned the spiritual place designed with the cosmic source of 
orientation, shapes and proportions which applied to the sacred 
place. For example, a temple which has obvious references from 
the earthly construction to the cosmic model such as stages or 
platforms mounted in a temple represent the planets with sun and 
moon as additions.  Other than that, a circular roof or ceiling as 94

sky or heaven and floor as earth or ocean are also commonly used 
symbols, the ceiling might be painted with stars and planets while 
the bottom parts of wall decorated with drawings of life in plant 
and animals.  
95

Spiritual architecture also has a united vision of pluralistic religions 
and beliefs. The Japanese architect Tadao Ando once described 
his thoughts about different religious traditions that many different 
religions are similar and their ultra-goal is to make people happier 
and ease with themselves.  Many of his projects were designed 96

with a faith that it should be a shelter or island for a soul for non-
religious purposes. He attempted to allow different identities to 
interact with each other without announcing their origins, a plural-
istic and harmonious atmosphere between the strange and the 
familiar to share the unknown future. Ando’s intention to develop 
architecture with an intense interaction between different religious 
groups has contributed to the idea of blurring the boundary of dif-
f e r e n t b e l i e f s a n d m a rc h i n g t o a h a r m o n y e a r t h 
village.  The future Mars colony should take Ando’s idea into se97 -
rious considerations and not repeat the same mistakes of religious 
conflicts on Earth.
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2.2.1 Role of Spiritual Architecture 

Beside the many manifestations of spirituality, function is another 
most commonly found feature among sacred places.  The origin 

meaning of ‘temple’ traces back to the Greek verb temno which 
refers to cutting out of a kind of sacred precinct which is a corre-
sponding place on earth where divine action occur.  Other build98 -
ings within the sacred precinct were the supplements including 
residents or shelters for guardians of the sanctuary, medical room 
for the sick who came for healing, storage for prayers’ gifts for the 
gods or materials required for sacrifices, supply for worshippers, 
etc.   Among the numerous functions of sacred place, serving 99

the community and individual are the mostly common ideas. 
Harold W. Turner had outlined the significant role of a spiritual 
place for a community, which is often a part of civic and ceremo-
nial or ritual centers for the whole community. Around the temple 
literatures are developed, great festivals were held and sometimes 
added the finance, legislation and administration of the communi-
ty.  The temple serves as meeting point for the community to 100

deal with major affairs not only for the life of divine world but also 
secular human life. The sanctuary of Jerusalem temple is an exist-
ing example which describes the 


importance of spiritual space and it has been the central to every-
day life of a community, it does only serve for religious purpose 
but also for great seasonal festivals such as the national conserva-
tory of music; as an administrative center for taxation, or even as 
judicial center.  For individuals, it becomes a history attracting 101

place for Jews, a literary and liturgical center as a national archive, 
a school for teaching future generations.  
102
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PART III: 

CASES STUDY 

	 	 35



This chapter is going to discuss several spiritual elements in rela-
tion to architecture on Earth. A completed architecture work is not 
suitable and unlikely to be fully transplanted to Mars’ conditions, 
therefore, separate features or elements from Earth’s architecture 
will be extracted and discussed instead.
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3.3 Notre Dame’s Rose Window — A symbol of God 

A rose window is a type of stained window that usually can be 
found in a cathedral, especially a Gothic cathedral. It is made of a 
series of smaller windows radiating out from the center like the 
flower petals and that is where it gets the name after the rose. 
Among the many great designs of rose windows, the one of Notre 
Dame de Paris is no doubt one of the most notable and influential 
pieces. Unlike the heavy and solid Romanesque architecture in 
ancient time, the glass added the lightness and a new energy to 
the cathedral, and the energy is symbolised in light. 
114

A huge area of glowing coloured light has taken place of the 
painted stone wall of the Romanesque and the light takes full ad-
vantage of the window to flood into the cathedral, colour and 
shine every shape of the architecture and glass.  Many images 115

on the stained-glass window relate to stories, parables, lives of 
saints and the history that relevant to the world of spirituality. The 
window could have various meanings under different conditions 
and perspectives such as a symbol of the created universe, a 
symbol of time and eternity, a key to nature, an expression of 
number and geometry, etc.  A given example is the resurrected 116

Christ at the center of the south rose at Notre Dame, in terms of 
Christianity, the rose window represents an eternal symbol — Je-
sus Christ, with his image in the center of the rose. (Fig.39) It 117

turns out that the worship of Christ has been the realisation that 
deeply takes place on human consciousness or appears in dream 
that the aspiration has been expressed in a kind of window art. 
Therefore, rose window in this case can be understood as symbol-
ising man’s highest aspiration towards spiritual world: to know 
God’s order, to become at one with him, and ultimately to become 
co-creators with the Creator. 
118
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Fig.37 
Rose window drawings inspired by Notre 
Dame

Photo by Author






	 	 43



PART IV: DESIGN PROPOSAL 
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  4.1 Site 

Colonial city location


Musk’s colonial city will be built near to the warmer equator 
zone, roughly the area between the northern latitudes 39 to 
49 degrees, where numbers of ice buries had been found 
and also contains fertilised soil for planting vegetable, there-
fore, it is an ideal place for setting up a city. Multiple cities 
will be built within the area and most of them will sit on the 
flat plain with many craters in various sizes surrounding 
them. 
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Fig.40 
Larger scale site plan showing cities 
in relation to temple location and 
distance.






Temple location


One of the temples to the city is located outside of the set-
tlement and sitting on the edge of a nearby crater to the city 
with a driveway connected to provide the access. The 
crater edge is a ring-shape high land at a gentle slope with 
the temple siting on the top and the accommodation build-
ing on the lower level of the edge.
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Fig.41 
Smaller scale site plan showing tem-
ple and surrounding.




4.2 Building Programs 



Accommodations & Facilities 

Visitors will first arrive at the accomodation 
building and parkings is provided at build-
ing front for residents who drive from the 
city. Before stepping into the building, visi-
tors are required to take off their space 
suits with the assistance of automatic 
changing rooms. They are designated as 
part of the entrance system. Firstly, visitors 
will go through the front air pressure ad-
justment rooms. Then, they will enter the 
auto-changing rooms which provides intel-
ligent storages that will delivery items away 
and carry them back by visitors’ orders. 
People will only have to simply put down all 
the personal equipment, space suits and 
belongings inside the storage box and walk 
away without looking for lockers wearing 
heavy suits in a changing room. (Fig.42) 
The storage boxes are a kind of 
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Fig.42 (top) 
Detail drawing showing Auto-Chang-
ing System at accomodation building 
entry. 


Fig.43 (bottom) 
Section of accomodation building.


Fig.44 (right) 
Plan of accomodation building.




intelligent robot that will automatically making decisions to provides different size storage 
for visitors with different needs, it delivers boxes to the warehouse on basement level and 
manages the warehouse store-volume itself.


After releasing from the heavy outdoor space suit and walking into the building’s ground 
floor, right in front will be the corridor to the temple, which is also the temple entry. (Fig.44) 
On both sides there will be receptions, cafeterias and lounges on ground floor, restaurants 

and gyms will be located on upper floor. Going further into the side direction, visitors will 
arrive the extended cabinets section of accommodations connected with a curve corridor.  
In the future, more accommodation can be provided by connecting more cabinets and ex-
tending the corridor.
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Entrance Corridor 

The temple entrance is a long underground corridor roughly in 
200m length, with numbers of cone structures hall line-up in 
straight connected to the main temple building.(Fig.45) The cones 
are mostly buried under ground with a small top area extended 
out on the surface in order to minimise the exposure to outside 
radiation and cold temperature, so that visitors do not have to 
wear any protecting suit while entering the temple.(Fig.46)  Each 
hall has a round-shape skylight on top to allow natural light com-
ing down and form a path with line-up light spots leading to the 
temple. The first cone, which the one connects to the accommo-
dation building, is the largest one and the size of cones are de-
creasing as it is getting closer to the temple. 
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Fig.45 (top left) 
Plan of temple corridor entry. (Scale 
shown in accomodation building 
plan)


Fig.46 (bottom left) 
Section of temple corridor entry.


Fig.47 (right) 
Render of entry interior.




This idea refers to the multiple torii gates of the Japanese temple, 
which the temple entrance has a dramatic effects with multiple 
line-up gates. The long distance entry is trying to create the sense 
of “pass through and enter” while entering the sacred world. The 
hierarchy arrangement of decreasing cone size towards the tem-
ple is to emphasis the increasing level of sacredness while ap-
proaching the main sanctuary. Entry corridor is like a bridge that 

connects the mundane and sacred world and also marks the divi-
sion between the profane and sacred realms. 


Walking in the entry corridor represents the journey travel from 
secular daily to sacred world, and it is also an abstract metaphor 
that tells the narrative about the journey of human travel from 
Earth to Mars. Along the way to the temple, there are few cone 
halls extended out on side, they function as display halls which 
contain items and sculptures from the early ages on Mars, memo-
rialising the stories of the first colonists, settlements, conquering 
the space, etc. (Fig.48)
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Fig.48 
Render of display hall interior.
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Side Chambers 

Coming out from the entry and enter the temple, visitors will see a 
spiral staircase right in the front.(Fig.49) The spiral staircase is the 
main access that leads to the upper floor level, where the main 
temple activities are held. The stair will guide the visitors to an in-
tersection of three paths on the upper level and each direction will 
lead people to space that has different experiences in the temple. 
The paths are cutting through a shallow layer of water on the floor 
surface and end at a round altar.


As shown in the plan drawing, the curved path on two sides are 
paralleled to the building outline as a circle, it goes under multiple 
stained round skylights and leads to the altar. The stained sky-
lights were installed on top and inside the hung tube structures, 
which the inner layers are curved reflected mirror that refracting 
the filtered colourful light down to the ground.
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Fig.49 (top) 
Ground plan of temple.  (Scale 
shown in accomodation building 
plan)


Fig.50 (bottom) 
Section of temple.




As shown in the rendered image, the colourful lights are pouring 
down and creating some sort of painting-like patterns on the 
ground, while on the edge of the ground, pattern gets reflected by 
water layer. (Fig.51) The pouring light is designed to concentrate 
on a limited area in order to create the sacred moment under each 
tube. The idea of stained skylight is refers to the rose window of 
Notre Dame, and each of them is symbolising different meaning. 
The different colours are the different abstract metaphors of 
Earth’s elements such as tree, ocean, sky, landscapes, starlight, 
etc. These are extremely rare to Mars’ residents, who lives and 
born on a giant desert planet with extreme coldness, while human 
on Earth are born and living with these elements all the time. Earth 
as the motherland of all human beings has become the realisation 
that deeply takes place on human consciousness or appears in 
dream that the aspiration has been expressed in this kind of win-
dow art. Just like the English villager, who migrated to New Zea-
land in 1879s wrote that “emigrants love to cultivate the plant that 
recalls his motherland … his pilgrimage to the new world was ac-
companied with his Church, his Bible, his pastor, his school and 
with the message of the Gospel … are some dear familiar 
song…”. Also, as discussed above, European emigrants who set-
tled in New Zealand built churches that still retained the meaning 
and form of their English culture. There was the tendency that 
people try to maintain their life, memory of community from 
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Fig.51 
Render of side chamber showing 
light reflection on ground.




the past dominant in the building, and the building becomes the 
icon to memorialisation their origin culture and history. Humans on 
Mars might not be able to bring actual materials from Earth, but 
this wouldn’t stop them from bring memories, emotion and im-
pression of motherland to new home.


Apart from that, the arrangement of the window on two sides as 
the side chambers refers to the side chambers of Abu Simbel 
temple, where the paintings of king’s victory stories are openly 
exhibited to people. The filtered natural light through the stained 
skylight pouring down to people while they are walking on the 
path, visitors will experience unique sacred moments by different 
colours of light on the way to the altar.
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Fig.52 
Drawing of temple’s side chamber 
circle windows inspired by Notre 
Dame’s rose window.
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Central Path — Orientation & Sun Analysis 

The temple and accommodation building together are oriented 
from west to east, which is following the path of sun movement on 
Mars. (Fig. 55) As shown in the site plan and sun diagram, there is 
a linear skylight on top of the temple and it lines on the east-west 
direction as well, it is a fan-shape opening with 25.2 degrees angle 
which in response to the sun angle at the 25.2 degrees on Mars, in 
order to get the maximum sunlight into the building from sun rise 
to sun set. The idea of emphasising the sun movement was in-
spired by the sun cult from the Abu Simbel Temple, which the 
temple opening is designed and oriented to welcome the sunlight 
to shine into the innermost sacred place. In the proposed Mars 
temple, the direction to the innermost altar is indicated by the sun 
light movement. The central curved path is blended towards the 
opposite direction of the linear skylight, as shown in the upper 
floor plan, the path is following the water reflection of the linear 
skylight which is created by the direct light of the sun. Visitors who 
enter the temple will move from East to West following the suns 
movement and will reach the final destination at the altar.
(Fig.53-54)
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Fig.53 (top left) 
Render of central path showing sun-
light effect  from side angle.


Fig.54 (bottom left) 
Render of central path showing sun-
light from spiral staircase angle.


Fig.55 (top right) 
Sun diagram.


Fig.56 
Sun analysis showing angle between 
sunlight and Mars rotation axis.


Fig.57 
Diagram showing sun angle on 
ground surface.
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The Altar 

As shown in the section, the altar is a sphere structure which rep-
resents the Planet Earth. (Fig.50) As shown in the upper floor plan 
drawing, a bridge is running in the center of the circle altar with a 
tree planted in the middle of the bridge, and below is a pool of 
deep water.(Fig.58) The tree, the water and the sphere structure 
are symbolised the Earth’s elements, the building itself cannot rep-
resent the complete motherland, only when people enter the altar 
it will become a true image of Earth because people symbolised 
as the animal or life on Earth. The altar is the single space repre-
sents the ultimate unity of all in divine and absolute spirit in the 
building.


The altar is where the rituals or activities will held like baptistery 
and wedding ceremony for Mars residents. Seating that leans on 
the surrounding curved wall provides the 360 degrees angle for 
witnessing the activity in the center. On the right side of altar on 
plan, there is a staircase that leads to the underground community 
center where visitors and guests can travel down to the multi-
function hall after the ritual for party or meetings.
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Fig.58 (top) 
Ground plan of temple.  (Scale 
shown in accomodation building 
plan)


Fig.59 (bottom) 
Render of altar interior.
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Underground Facility 

The underground floor is where most of the community activities 
take place. (Fig.60) Visitors from the entry corridor will first be lo-
cated on this level, as shown on the left hand side of the under-
ground floor plan, they can then choose to go to upper temple 
floor for rituals and ceremonies, or they can turn to side to access 
to community activities. The underground floor provides two multi-
functioned halls for parties, meetings or any public activities, 
classrooms for young residents, multiple small chapels for individ-
ual worshipper of different religious, multiple worship rooms for 
spiritual congregate, priest office and other basic utility function 
spaces. The Mars temple does not only serve for divine activities, 
it also serve as the community center for residents from nearby 
colonial cities for holding their wedding ceremony, public meet-
ings, schooling history of early colonists and Earth, etc.


The lower part of the altar, which is the water pool is located on 
this level, as shown in the render image, it has multiple small 
round windows to allow the vision of the tree from the upper altar 
center, to create little moments to glance at the holy center for 
people who busily pass through the corridor. (Fig.61)
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Fig.60 (top) 
Underground plan of temple. 


Fig.61 (bottom) 
Render of corridor around altar’ bot-
tom part showing small windows 
providing visions to tree on upper 
level.
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4.3 Construction Phases 

This chapter explains the construction method of the temple with 
the assistant of robots by 3D Print. Multiple phases are outlined 
for this process, as shown in the diagrams, it starts with digging 
out space for foundation on the ground, then serval tracks will be 
lay for robots to run around and operate the printing process. 
Each robot will carry a tank of printing material, which is the con-
crete made out of the Mars’ regolith, and adjust their position on 
the track to print out different parts of temple from serval angles at 
the same time. The robots will take the part which are mostly 
manual labour works, human will be releases from the physical 
labour procedure. The robots also will make own decisions on 
how to construct the building in an efficient and easy way by cal-
culating the provided environmental data while human will still 
need to give instructions to robot about site selection, building 
design, use of materials, etc. 
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Phase 1 Phase 2

Phase 3 Phase 4

Phase 5 Phase 6

Phase 7 Phase 8

Fig.62 

Diagrams showing construction 
phases.




Conclusion 
In the first two parts of this thesis, it aims to understand the tech-
nical issues and theoretical issues for designing spiritual architec-
ture on Mars. They are discussed through various parts including 
existing study of space migration, environment research, space 
technologies, hypothesis of Mars’ society and architectural theory 
in relation to spirituality. 


Existing research and study of space migration helped to under-
stand the scheme and frame work of space migration. According 
to anthropologist’s given plan, human will have started to give 
birth on Mars by 2040, and population on Mars will have started to 
develop different from human on Earth by 2100. This helped to 
locate the time of this project at 2120, which is 100 years from 
now, which aimed to looking at how spirituality would have devel-
oped in this condition. The proposed Mars city by Elon Musk is 
part of the background set up of the temple narrative. His plan 
clearly stated that a colonial city should be like a village or town in 
large base which offers habitats, greenhouses, life support and 
other high-technology systems for human. The discussion of a 
proposed Mars’ city is no doubt a futuristic project, so the next 
discussion on futuristic architecture mentioned a futuristic scene 
on Mars that robots will completely take over the labour jobs and 
material used for colonial city will come from local regolith on 
Mars. 


The environmental research helped to locate the project in a prop-
er and reasonable site by analysing that equator belt zone is com-
paratively warmer area and it contains a wealth of water resource 
for human settlement. From there, the area of N39 to N49 was 
chosen by discovering it has fertilised soil and large plain which is 
an ideal place to start the settlement. Therefore, the location of 
colonial city was confirmed and this provided the advanced condi-
tion for the later temple design. Other than that, this part also pro-
vides the clues to the genetic changes of humans will undergo in 
the off-Earth environment and proved the anthropologist’s theory 
of human on Mars will no longer adapt to Earth conditions, in re-
sult the future generation cannot return to Earth.


Research on spirituality and architecture on Earth was trying to 
explain the appearance of spirituality and temple in a Mars society 
by analysing the early human settlement on Earth; given that spiri-
tuality was not only carried by immigrants to new land
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but also it is favoured by human nature. There was an argument 
about if residents on Mars, who will have been born in an ad-
vanced-technology society, will need spiritual architecture? The 
residents mostly will be scientists and highly-educated people but 
this has no conflict to their needs of holding wedding ceremony, to 
be psychologically released from difficult life or works. Temple or 
any other spiritual buildings are universal needs in a society which 
they not only served for divine purpose but also functioned in sec-
ular life like holding festivals and ceremonies, providing schooling, 
community meetings, rooms for different beliefs, etc. 


The proposed design temple was inspired by spiritual architecture 
from Earth, since there is no existing precedent of spiritual archi-
tecture on Mars, thus the research was to study the cases on 
Earth. The research was typically focusing the predominant fea-
tures of these precedents, trying to extract the common charac-
ters among them and transformed them onto Mars’ case. The 
theme of the temple is the remembrance of Earth. Thinking of 
Mars as an extremely difficult environment for human survival and 
their future generations cannot go back to Earth due to the irre-
versible physical changed, while human on Earth is living with far 
more supreme and comfortable environment, this could take their 
fancy towards the Earth at the first place. Plus, the case study of 
human settlement on Earth had also gave clues that immigrants 
tended to carry them with traditions or items of homeland to the 
new continent, and these will influence and pass down to future 
generations. 


The topic of temple is mainly expressed through the building pro-
grams. The entry corridor is connects the mundane to sacred 
world and is a metaphor of human’s space traveling from Earth to 
Mars 100 years ago. The side chambers were designed to enrich 
the sacredness inside the building but also displays and repre-
sents the Earth’s elements which do not exist on Mars. The altar 
was designed to be the center of the temple where supposed to 
be the most sacred space in the building, but it also represents 
the Earth itself, which indicates that follow the sun and the hu-
man’s journey will eventually find their destination on Earth.


The research attempted to propose a project in a big scene be-
yond architecture through analysing multiple technical and theo-
retical disciplines. More details and considerations are required in 
exploring a futuristic society and life on Mars, and development of 
religious or spirituality in the future. This research contributes as a 
small pebble of the path to the success of human’s space migra-
tion in the coming future.
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•
• Final Physical Model 
•
• Building Floor Plans 
•
• Early Design Explorations 
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