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Introduction:  For any future construction of lunar 

bases, terrestrial construction techniques may not be suit-

able and will face numerous challenges posed by the dif-

ferent lunar geography and distance away from earth. One 

daunting problem is the production of suitable construc-

tion materials. It is not feasible to transport large amount 

of construction material from earth to the moon due to 

large transport costs. Like many space exploration mis-

sions, cost is a determining factor. Transportation alone 

imposes a cost of $10,000 per kilogram for the entire 

mission making it simply not profitable or attractive to 

potential investors. [1] Currently, space travelling require 

missions to carry life necessities such as air, food, water 

and habitable volume and shielding needed to sustain 

crew trips from Earth to interplanetary destinations. [2] In 

theory, the focus from any lunar mineral mission will 

focus on regolith excavation and transportation, water and 

oxygen production and fuel/energy production. All of 

these necessities along with construction and site prepara-

tion will be taken from the lunar regolith. [3] In-Situ Re-

source Utilization (ISRU) offers long term sustainability 

for large human colonization. The prospect of using lunar 

lava tubes for housing will also be a subject of our dis-

cussion.  

Research:  Lava tubes are natural conduits formed 

from lava flows. When the supply source stops, this un-

derground tube is formed as the outer surface of the lava 

cools and hardens. Unlike lava tubes on Earth which has a 

maximum diameter of 25 meters, lunar lava tubes can 

span several hundred of meters wide and tens of kilome-

ters long. [4] This is due to the conditions of basaltic 

eruptions given the moon's lower gravity field and little 

atmosphere and low viscosity flows. Although the size 

differs, the formational processes appear to be similar. [5] 

Evidence derived from the study of terrestrial lava tubes 

along the coast of Hawaii such as the east and southwest 

rift zones of Kilauea Volcano. Studying the structural 

stability of the Thurston and Kilauea Caldera Lava Tubes 

in this region under seismic activities for the past century 

leads to the conclusion that varied lunar seismic history 

has minimal effect on lava tubes generated by meteorite 

impacts and tectonically originated moonquakes. [6] A 

variety of factors must be considered to determine the 

structural stability of lunar lava tubes. Generally, visual 

inspection identifying faults and slumps along lunar rilles 

will filter out candidates for feasible lava tubes. The ratio 

of roof thickness to interior tube width determines the 

feasibility of lunar lava tubes. Under lunar conditions, a 

ratio of approximately 0.17 is needed for the structure to 

remain stable. Depending on the arching of the roof, this 

ratio can decreased to 0.10 to 0.13 allowing for thinner 

roof depths. [7] Using the Lunar Orbiter and Apollo pho-

tographs, the tube lengths can be used and an estimate for 

the tube depth and roof thickness can be estimated fol-

lowing the crater-geometry Horz formula: t = d • 0.25 • 2 

where d = maximum crater diameter t = estimated mini-

mum roof thickness Using this equation, Coombs and 

Hawks have identified 90 lava tube candidates along 20 

lunar rilles from the lunar regions of Oceanus Procella-

rum, Northern Imbrium, Mare Sereitatis and Mare Tran-

quillitatis. 

Conclusion: Based on the many research conducted 

by many international institutes, we conclude that the 

prospect of the usage of lunar lava tubes to serve as hous-

ing is a realistic and cost-effective method for future lunar 

missions. From inspection from lunar satellite images, it 

is highly likely that lunar lava tubes do exist though there 

is no concrete way of proving such until the next lunar 

manned mission. However, it is unknown as to whether or 

not the 90+ lava tubes identified by Coombs and Hawks 

from the lunar regions of Oceanus Procellarum, Northern 

Imbrium, Mare Sereitatis and Mare Tranquillitatis are 

continuous and unobstructed. Based on knowledge from 

terrestrial lava tubes, we can only suspect behaviours that 

may not be consistent with that due to different environ-

ments.  Aside from the next lunar manned mission,  tech-

nological advances in scanning and imaging may reveal 

truths for lunar lava tubes. 
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