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Space Issues: (Law, Policy, Finance, Management, Ethics…)
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By Ella Carlsson

Mars has recently been targeted in the
search for life: satellites are probing from
orbit and robotic rovers are currently roam-
ing the surface.  Mars exploration has truly
become one of the space community’s most
popular topics. So far, additional evidence
has been discovered that Mars once had
substantial amounts of water and since
water is the source of life as we know it, the
probability of finding life on Mars has in-
creased.

However, if such life were to be discov-
ered, would we know how to investigate that
life without causing damage to its habitat
or even extinction of the life form itself? Do
we have the right to continue our explora-
tion of Mars without knowing what kind of
damage we could cause to the Martian life
forms or will our human ethics assure the
survival of the Martians? This is a very im-
portant discussion that needs to be ad-
dressed and decided upon. Do the Martians
have rights?

Life in Extreme Environments

Even though the environment on Mars ap-
pears to be very harsh, life has a remark-
able way of adapting and hence surviving.
On Earth, life exists in extreme environments
such as deep in the oceans and in caves,
far away from the light. Life can also be found
in the coldest areas, such as Antarctica, and
in even in acidic environments. Some of
these environments are similar to the ex-
treme environments of Mars, so there is a
remote possibility of finding life on Mars.
Through the thorough imaging of Mars, we
know that there are no civilizations on the
surface. However, there could be small life
forms, such as microbes, that have not yet
been detected.

Evidence of Water

When the Mars Global Surveyor spacecraft
started to send back high-resolution images
of Mars in 1997, evidence of water in the
form of old riverbeds, gullies and possible
shorelines could be observed on the images.
Later, in 2001, the Mars Odyssey space-
craft detected large amounts of frozen wa-
ter in the subsurface of Mars.

In the beginning of 2004, the world’s
attention turned towards NASA’s twin ro-
bots, Spirit and Opportunity. Ever since the
rovers landed, they have been making re-
markable discoveries on the surface of
Mars. The rovers have been taking extraor-
dinary images showing surface structures,
such as small hematite spheres, which are
presumed to be formed by water. The rov-
ers have also discovered another water-re-
lated phenomenon called cross bedding. This
is a geological feature which is created when
shallow water creates migrating sand rip-

ples in the direction of the water flow. Over
the millennia, these ripples solidify to be-
come the cross bedding features. In addi-
tion to that, the latest results from the
stereo camera onboard the European sat-
ellite Mars Express, also indicate water. In a
plain near the equator, geological features
have been detected which could be a fro-
zen sea covered with dust.

All these different research projects
have come up with the same results, inde-
pendently saying that there is water on Mars
and, most important of all, that water ap-
pears to have been abundant earlier in
Martian history.

Evidence of Life?

The first discovery of methane was made
from Earth and was later confirmed by
Vittorio Formisano, the Principal Investiga-
tor for the Planetary Fourier Spectrometer
instrument on Mars Express.  Based on data
from the spectrometer, Formisano con-
cluded that methane could have originated
from two sources: from thermal activity
deep inside from the Martian interior, or
possibly from methane-generating mi-
crobes. Formisano also claims to have found
formaldehyde in the Martian atmosphere,
which is not so surprising since it could be
formed by the oxidation of methane. How-
ever, the amount of formaldehyde he discov-
ered in the atmosphere is rather extraordi-
nary, since there appears to be 10 to 20
times more than the methane. This amount
appears to be too large to be explained by
thermal activity, so he suggests that another
source is involved, possibly life-related.

Contamination

When the lunar module of Apollo 12 landed
on the Moon back in 1969, the crew re-
trieved equipment from Surveyor 3, an
unmanned vehicle that had landed on the
Moon 31 months earlier. The Surveyor 3
had not been sterilized prior to launch. This
fact made the scientists curious to see if
any living biota from Earth remained on the
lander. The equipment items were later
analyzed on Earth and an amazing discov-
ery was made. Scientists found the bacte-
ria streptococcus mitis inside one of the
cameras. The bacteria were dormant but
had still survived the harsh environment of
space. The bacteria had endured the
vacuum in transit to the Moon, three years
of radiation exposure, freezing temperatures
and complete absence of nutrients, energy,
and water.  However, another group of sci-
entists claims that the bacteria were intro-
duced when the camera was opened up
back on Earth.

If the bacteria indeed survived on the
Moon, then it appears that life has a remark-
able way of surviving and that the possibility

that we have already contaminated Mars
with biota from Earth already exists, since
we have deployed both landers and robots
onto the surface of Mars. Neither the
landers nor the rovers had been completely
sterilized prior to launch, although measure-
ments were taken in order to reduce as
many spores as possible. Such possible con-
taminations would make it very hard for sci-
entists to interpret the results of any in situ
experiments that are going to be conducted
in the future in search for Martian life forms.

In fact, Mars and Earth could already
have exchanged biota with each other by way
of meteorites. In 1984, a meteorite which
originated from Mars was found in Antarc-
t ica. In this meteorite, designated
ALH84001, very special features have been
detected which could suggest that they were
created by some kind of bacteria. We have
known that bacteria can withstand the harsh
environment of space ever since the Apollo
12 mission. This could then imply that life
forms could have survived the transit be-
tween Mars and Earth on a meteorite that
was thrown out in space.

If we send humans to Mars, it is most
likely that they will contaminate the Martian
environment. This contamination will prob-
ably be global since winds can carry biota
to other locales as well.

Martian Rights

According to plans made by both ESA and
NASA, further robotic mission are to be
executed, including a sample return mission.
Ultimately, the future vision of the space
agencies is to accept the greatest challenge
of all: sending humans to Mars. However,
current plans have not taken into account
that we could find life on Mars. It is there-
fore important that this discussion starts
as soon as possible in the international
space community and that the investigated
conclusions will be implemented in the cur-
rent plans.

Aspects such as the life form’s building
blocks, in terms of RNA, could change our
view of Martian rights. Perhaps the Martian
life forms could have originated from Earth,
showing the same RNA signature as the one
we have here on Earth. This could mean that
we evolved from the same genetic tree. Fur-
thermore, since we consider primitive life
on Earth to be without rights, we would prob-
ably not have any problems with continuing
the exploration of Mars. The president of
the Mars Society, Robert Zubrin, points out
that “we wouldn’t hesitate to kill with an an-
tibiotic pill” or disinfect the toilet to kill germs.

However, the life forms could have their
own separate genetic tree which could have
originated and evolved from a source other
than Earth. If this were to be the case, would
we try to preserve and protect this biota
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and its environment? We would probably not
try to repeat mistakes performed by our
forefathers when they discovered new coun-
tries, killing the native people in the name of
exploration and exploitation of resources. I
believe it would be devastating and unfor-
givable if we were to extinguish any extra-
terrestrial life form.

Difficult Questions

First of all, we would have to decide if the
Martian life would be investigated remotely
or in situ. As of now, we do not have the
technology to remotely observe and analyze
any microscopic life from orbit. It is pre-
sumed that the conceivable Martian life
forms would live under the surface, shel-
tered from the high radiation levels and the
oxidizing surface. These conditions would
make it rather difficult to detect them from
orbit. We could wait until such remote sens-
ing technologies have been developed, but I
believe human nature such as our impa-
tience and curiosity would charge us to in-
vestigate the Martians. In order to do so
we would probably have to send a sterilized
robot to do the research. Then we must
consider the damage such a research could
cause. Are we willing to destroy and kill

Martian life forms and their habitat locally,
or even globally, in order to get results?

If we decide that some deaths of the life
forms can be regarded as collateral dam-
age, then perhaps we can send humans to
make the investigations. But then we have
to consider the contamination issue. A hu-
man mission to Mars will most probably
contaminate the Martian environment. Will
this contamination compromise the Martian
life forms? Are we willing to take that risk?
In order to get the required results to an-
swer these questions, further research and
analysis has to be performed in situ, result-
ing in a “Catch 22”.

Perhaps there is a way to co-exist with
the Martian life forms. However, would this
change the evolution of the Martians? One
possible way to solve this would be to ap-
point special areas for the Martians to live
in.

However, this solution sounds very much
like the treatment of the Native American
Indians that were sent to live on reserva-
tions, which turned out to be a devastating
plan that we do not want to repeat.

If we find life on Mars and discover that
it does not come from Earth’s phylogenetic
tree, but has its own independent origin, it
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could imply that life originates rather easily.
This could mean that the possibility of find-
ing life in the universe would increase dra-
matically. If life is a common phenomenon in
the universe and we decide not to interfere
with it, are we then doomed to stay on our
planet for ever?

Humankind is a very curious species.
Ever since the dawn of mankind, we have
explored our surroundings. It would be dev-
astating if we were to be confined to Earth
alone. I would say that going to Mars, and
changing the evolution of a possible Martian
life form, is part of the universal evolution.
Since we cannot set up barriers in space to
avoid meteorites to contaminate the plan-
ets, why should we then try to confine our-
selves from something that is already hap-
pening?

Clearly all these issues are very difficult
to answer. Obviously, we need to discuss how
to proceed and how to integrate the pres-
ervation and protection of Martian life forms
and their ecosystems into current plans of
Mars exploration. I strongly urge the inter-
national space agencies and other space
related organizations to come up with an
appropriate framework now, while we still
have time. <<<


