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Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

Black Smokers, Black 
Smoke, Ice, Space, 
Stars, Moons, Rocks, 
Jupiter. 

Smoke, Red Water, 
Europa.

Ice Breaks, Dark, 
Crust, Volcanoes, 
Heat. 

Black Smoke, Red 
Smoke, Flash.

Blockbuster at 400 
Degrees C.

Blue Powder, Yellow 
Flash, Flash.

Applause.

Black Smokers, Black 
Smoke, Ice, Space, 
Stars, Moons, Rocks, 
Jupiter.

Smoke, Red Water, 
Europa.

Ice Breaks, Dark, 
Crust, Volcanoes, Heat.

Black Smoke, Red 
Smoke, Flash.

Blockbuster at 400 
Degrees C.

Blue Powder, Yellow 
Flash, Flash.

Applause



The rumour of crea-
tures, similar in every 
aspect to those which 
could be found on Eu-
ropa, living here on 
Earth, in these under-
water volcanoes, be-
came an idée fixe. I 
will find a way to com-
municate with them. 
I will bring back evi-
dence of their exis-
tence.

used as a test bed for 
the exploration of Eu-
ropa and as a location 
for the project.

About two years ago, 
against all expecta-
tions, unidentified 
species were found 
living in these ‘Black 
Smokers’, without any 
oxygen or sunlight. 
The dream of encoun-
tering extraterrestrial 
life came true … and 
the idea of commu-
nicating with these 
otherworldly beings 
became the resulting 
ambition.

1
VOSTOK AND 
OTHER TIME

CAPSULES
Letter 1 :   

Vostok Lake   to Marguerite Humeau, in New 
York 11 / 01 / 2012

Dear Marguerite. 
As you may know already, the Vostok 

Lake in Antarctica is one of the hundreds of 
lakes trapped under a thick layer of ice. It 
could contain million-year-old lifeforms. 
Scientists are tempted to go and find out, 
but until now they have forbidden them-
selves to do so. Drilling through the ice to 
penetrate the lake might immediately al-
ter its pristine waters and ecosystem. It is 
therefore – with modern technologies – im-
possible to verify the truth behind the spec-
ulations.

Vostok Lake Department 11/01/2012

LAKE VOSTOK
This lake contains an environment which has been sealed off below three 
kilometres of ice for millions of years; the conditions could resemble those of 
the hypothesised ice-covered ocean of Jupiter’s moon Europa. Using the RA-
DARSAT dataset of Antarctica, the abandoned Russian station on top of Lake 
Vostok is visible. It is in the left section of the lake in this image.
26 September 1997, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Lake_
Vostok_NASA.jpg (7 October 2013)
Credit: NASA/Goddard Space Flight Center Scientific Visualization Stu-
dio. Additional credit goes to Canadian Space Agency, RADARSAT Inter-
national Inc.

LAKE VOSTOK
2004, Computer generated image
Source: http://www.americanpolar.org/wp-content/uploads/2011/01/lake_
vostok_1big.jpg (7 October 2013)

2
100 BLACK 
SMOKERS

Letter 3 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Santa Barbara 
29/02/2012

Dear Marguerite, 
I hope this will help. Perhaps the en-

vironment on Earth most analogous to Eu-
ropa's ocean is Lake Vostok in East Antarcti-
ca. Its liquid water body spans 10,000 square 
kilometres. It lies beneath approximately 
four kilometres of slow moving glacial ice. 

It is thought that subglacial lakes 
may have one of the lowest stocks of via-
ble organisms on Earth. However, hotspots 
of geothermal activity, which maintain the 
liquid body, could provide local sources of 
energy and temperatures more favourable 
to life and growth. Such environmental con-
ditions would be comparable to those sur-
rounding deep sea hydrothermal vents.

Scientists have yet to tap into the lake 
itself, but a project has been initiated to do 
just that. Not only will Lake Vostok pro-
vide insight into life sustaining processes 
in the extreme conditions of the subglacial 
lake, but it will also provide scientists with a 
useful Earth-based analogue and a test-bed 
for technology to assist in the design of un-
manned planetary missions to Europa.

With best regards,
Department of Research for Extrater-

restrial Life

Letter 4 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
02/03/2012

Dear Marguerite,
To answer your questions, in the past 

few decades scientists have come to a real-
isation that where there is liquid water on 
Earth, life does exist. They have found that 
this in true in virtually any extreme con-
dition. Extremes in temperature, radiation, 
pressure, and salinity have all been over-
come by lifeforms on Earth in the presence 
of liquid water.

Europa lies well outside of the conven-
tional notion of the habitable zone in the 
Solar System. However, with the revelation 
that life thrives in the most extreme envi-
ronments on Earth, the possibility that life 
could be sustained in similar environments 
on Europa becomes greater. 

Two examples of extreme environ-
ments of Earth: Lake Vostok and the hy-
drothermal vent community in the Gulf of 
Mexico.

There might therefore be good chanc-
es that life is found on Europa. Moreover, 
life was discovered recently in the deep: in 
the East Scotia Ridge hydrothermal vents of 
Antarctica.

We might be able to meet extraterres-
trial life soon.

Best regards,
Department of Research for Extrater-

restrial Life

Letter 5 : 
Department of Alien Worlds to Marguerite Hu-
meau, in East Antarctica 12/03/2012

Dear Marguerite, 
Please find a depiction of a place that 

truly looked like an extraterrestrial world: 
the hydrothermal vents of Antarctica.

'Hydrothermal vents appear as black 
chimney-like structures that emit a cloud 
of black material. Hydrothermal vents typ-
ically emit particles with high levels of sul-
fur-bearing minerals. Hydrothermal vents 
are formed in fields hundreds of meters 
wide when superheated water from below 
earth's crust comes through the ocean floor. 
Compared to the surrounding sea floor, hy-
drothermal vent zones have a density of or-
ganisms 10,000 to 100,000 times greater. 
The temperature at this depth is just above 
freezing, 34-37 degrees ºf.

The vent sites lie just south of the 
segment axial high (called the Mermaid's 
Purse), between 56° 5.2 and 56° 5.4 S and be-
tween 30° 19 and 30° 19.35W at ~2,600 m 
depth. Prominent north–south structur-
al fabric to the seafloor defines a series of 
staircased, terraced features that are divided 
by west-facing scarps. A major steep-sided 
fissure runs north–south through the cen-
tre of the site, between longitude 30° 19.10W 
and 30° 19.15W. The fissure is filled in plac-
es by lobes of pillow basalts, and the main 
hydrothermal vents are located at the in-
tersection between this main fissure and a 
west–east striking fault or scarp, consist-
ent with the expected location of active 
venting on back-arc spreading ridges. Rel-
ict (extinct) and actively venting chimneys 
are resolvable in the high-resolution multi-

beam bathymetry obtained by the ROV Isis, 
clustered in a band running approximate-
ly northwest–southeast. Numerous vol-
canic cones and small volcanic craters are 
also apparent around the vent field. Chim-
neys of variable morphology were up to 15 m 
tall and venting clear fluid with a maximum 
measured temperature of 352.6°C, which 
formed focused black smokers on con-
tact with cold seawater. Some of the chim-
neys have expanded tops with hot vent flu-
id (>300°C) emanating from the underside, 
similar to the flanges found at North East 
Pacific vents. Diffuse vent flow was observed 
at a variety of locations, with temperatures 
varying from 3.5 to 19.9°C, compared with a 
background temperature of ~0.0°C. Around 
the periphery of the active high-tempera-
ture vents and diffuse flow sites are micro-
bial mats that form a halo around the vent-
ing area.

The vent sites are situated between 
60° 02.5 and 60° 03.00S and between 29° 59 
and 29° 58.6W, at ~2,400 m depth, amongst 
relatively flat sheet lavas to the north of a 
major collapse crater (named the Devil's 
Punchbowl). The ridge axis is heavily cre-
vassed and fissured, with numerous col-
lapse features, lava drain-back features, 
and broken pillow lava ridges. Major fis-
sures run north-northwest–south-south-
east through the site, breaking up an other-
wise flat and unvaried terrain. Topographic 
highs in the centre of the study site are pos-
sibly dead magma domes, with no hydro-
thermal activity around these sites. Most 
active venting appears to lie along one of 
the smaller fissures, west of a main north–
south trending feature. Diffuse flow and 
black smokers line the feature inter-
mittently, but activity becomes reduced 
and dies away farther south, towards the 
“punchbowl” itself. The chimneys were ei-
ther emitting high-temperature fluids with 
a maximum temperature of 382.8°C (Ivo-
ry Tower) or had lower temperature diffuse 
flow between 5 and 19.9°C (Car Wash vent). 
Low-temperature diffuse flow was associat-
ed with fissures and fine cracks in the sheet 
lava; the background temperature varied 
from −0.11°C to −1.3°C.'

(source:  http://www.plosbiolo-
gy.org/article/info:doi/10.1371/journal.
pbio.1001234, Credit: AD Rogers University 
of Oxford and NERC CHESSO project)

ICE CAP 
2013, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Antarctica 
Ice Cap_NASA.jpg (7 October 2013)
Credit: NASA

UNDER THE ICE CAP 
2013, Satellite image
Source: http://www.wired.co.uk/news/archive/2013-06/07/antarctica-bedm-
ap2 (7 October 2013)
Credit NASA/Goddard Space Flight Center

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Computer generated images
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities 
in the Southern Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Photographs
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities in 
the Southern
Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://en.es-static.us/upl/2012/01/antarctic_black_smokers.jpg (7 
October 2013)

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://www.livescience.com/17716-gallery-life-antarctic-deep-sea-
vents.html (7 October 2013)
Credit: NERC ChEsSo Consortium

BLACK SMOKERS
Hydrothermal vents or ‘Black Smokers’ of the East Scotia Ridge, 2600 me-
tres below sea level.
2012, Photograph
Source: http://www.mpi-bremen.de/Binaries/Binary5561/black_Smoker1.
jpg (7 October 2013)
Credit: MARUM Forschungszentrum Ozeanrander, Universitat Bremen

liquid ocean under its icy surface. A liquid 
ocean would be the first place to look for life 
as we know it. A small robot could bring a 
miniaturised submarine through 10km of 
ice, to the liquid ocean. It can use a heat el-
ement and hot water jet to melt through 
the ice. The journey will take 4–6 years. The 
main difficulties with designing such a ro-
bot are the long required lifetime, the heat 
transport during flight to Europa and the 
communication through 10km of ice. An 
explorative mission to get more informa-
tion about the ice layer on Europa is need-
ed before a detailed design of such probe can 
be made.'

Department of Extraterrestrial Engi-
neering

Letter 16 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in San Francis-
co  22/04/2012

Dear Marguerite,
Europa is one of most promising plac-

es in our solar system where life may flour-
ish. As you may know, observations from 
several space missions suggest that Europa 
has an active interior maintained by the 
tidal stresses from Jupiter and other Jovi-
an moons. The active interior could sustain 
a liquid ocean under the European ice crust 
and provide enough energy for organic evo-
lution. 

Life as we understand it requires three 
basic ingredients: liquid water, energy and 
organic compounds. I would like to suggest 
that Europa may posses all of the ingredi-
ents to sustain life.

One of the oldest and the most pro-
found questions that faces humanity is: 
does life flourish outside of planet Earth? 
Over the past decades, Europa's potential 
to sustain life has made it one of the most 
promising places in our solar system to ad-
dress this question.

In 1610, Galileo Galilei pointed his tel-
escope at Jupiter and discovered 'four stars 
that wander around Jupiter as does the 
moon around Earth'. The 'stars' Galileo re-
ferred to are the four largest Jovian moons: 
Io, Europa, Ganymede and Callisto. The Gal-
ilean moons, as they are called, dethroned 
the Earth as the centre of the Universe and 
favoured Copernicus's heliocentric theory.

Department of Research for Extrater-
restrial Life

Letter 19 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
24/04/2012

Dear Marguerite,
The issue you raise about the film 

Roma is very interesting. What is at stake 
when one wants to discover a previously 
unexplored place? 

This problem is actually taken into 
account when it comes to exploring other 
planets. For example, the ultimate fate of an 
orbiter exploring Europa would be its im-
pact with Europa. 

Planetary protection equipment re-
quirements can be met following this ap-
proach: radiation sterilisation during the 
primary mission for most external and un-
shielded internal surfaces, combined with 
pre-launch sterilisation of shielded com-
ponents.

I hope this helps.
Department of Research for Extrater-

restrial Life

Letter 20 : 
Department of Hydrothermal Vents to Margue-
rite Humeau, in East Antarctica 25/04/2012

Dear Marguerite,
I will try to answer your questions as 

precisely as possible. 
Hydrothermal vents may exists on 

Europa’s ocean floor and create local hot-
spots for chemosynthetic lifeforms, provid-
ing sources of energy and nutrients.

A radiation-driven microbial ecosys-
tem in the ice crust of Europa has been sug-
gested. 

Charged particles are accelerated in Ju-
piter’s powerful magnetosphere and bom-
bard Europa. The charged particles then 
could interact with ice to produce organic 
and oxidant molecules. The organic mate-
rials need to reach the subsurface ocean to 
begin evolution. Melt through regions such 
as the Conamara Chaos could be the means 
of transporting the organics to the ocean. 
It has been shown that such a system sus-
tained by radiation energy is impossible.

Although photosynthesis is ruled out 
as a possible energy source for a Europan 
ocean under an ice shell tens of kilometres 
thick, it is a possible energy source for the 
sunlit regions at the shallow depths of the 
ice shell. One such potential habitat for pho-
tosynthetic organisms was proposed.

The lateral motion of adjacent ice 
crusts create tectonic geological features. 
The mechanical energy from the move-
ments may be enough to cause a significant 
rise in local temperature and reduction in 
the viscosity of ice. This process could even-
tually lead to the creation of transient liq-
uid water or brine pockets within the reach 
of sunlight. This theory makes photosyn-
thesis another possible source of energy of 
Europan life.

Best regards,
Department of Hydrothermal Vents

3
EUROPA

Letter 12 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 13/04/2012

Dear Marguerite, 
My apologies for the long delay in re-

sponding to your email. Since you are only 
representing yourself (not a publication) 
and you've asked about my past publica-
tions, we can talk freely.

Having dispensed with that formal-
ity, I'd be happy to discuss your project to 
communicate through the ice above Lake 
Vostok. I'm delighted to know that some-
one read about the study we did. 

Our design was for the Jovian moon 
Europa, but we made the point that a similar 
probe could prove useful for exploring Lake 
Vostok. My contribution was in designing 
the communication system for the relay be-
tween the probe and the base station at the 
ice surface. The design used radio frequen-
cies, not acoustic power. So my expertise on 
ice and sound vibrations will be limited to 
what I have read about glacier soundings. 

I may be able to contact the scientist 
that was working with our study group. He 
was an expert in glaciers, and may be able to 
provide you with more contacts or direc-
tion. He has since retired, but I will try to 
find his contact information. In the mean-
time, I'd be happy to look at your ideas about 
the acoustic vibration transmission chal-
lenges. 

Sincerely yours, 
Department of Research for Extrater-

restrial Life on Europa

Letter 14 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 21/04/2012

Hello Marguerite, 
I've done a little looking for referenc-

es for bacterial communication using radio 
waves. I found this reference to the work by 
Allan Widom: 

http://phys.org/news/2011-04-the-
oretical-physicists-explanation-bacte-
ria-radio.html 

Is this what you were think of? The ra-
dio frequencies described are around 1 kHz, 
which penetrates ice pretty well. These fre-
quencies might also penetrate water, but I'll 
need to look that up. Some of the 1970's pa-
pers on the ice-penetrating radar describe 
getting a reflection signal from the ice-wa-
ter boundard, and also from the water/rock 
boundary at the bottom of the subglacial 
lakes. So the frequencies used did pene-
trate the ice and the water sufficiently well. 
However, these were transmitted by the re-
searchers at fairly high power, so that they 
could get enough signal back to measure. 

The biggest problem with sensing bac-
terial radio emission is that these are prob-
ably going to be very low power signals. 
It's possible to detect these in a laborato-
ry, but picking them up from below kilom-
eters of ice is a real challenge. The first piece 
of equipment that comes to mind is a large 
receiving antenna. Then you need a receiv-
er that is designed for sensing the particular 
frequencies you need to study. The receiv-
ers are commercial productions. The anten-
na would probably be custom-designed and 
built hardware, depending on how large it 
must be. 

If we had an estimate of how strong 
a signal the bacteria emit, I could estimate 
how big an antenna you need to think about. 
However, it's a fair comparison to say that 
sensing 1 kHz bacteria emission below sev-
eral kilometers of ice is comparable to us-
ing radio astronomy parabolic antennas to 
sense radio emissions from stars halfway 
across our galaxy.  

Do you have any idea how small a sig-
nal you would be trying to detect? 

Best regards,
Department of Research for Extrater-

restrial Life on Europa

Letter 15 : 
Department of Extraterrestrial Engineering to 
Marguerite Humeau, in London 21/04/2012

Dear Marguerite,
Please find attached an abstract of the 

paper that I read a couple of years ago, about 
the possibility of life on Europa and a possi-
ble way to go and find it. I think this may be 
of interest for your quest.

23 September 2004
'Previous missions into the outer so-

lar system have found a natural satellite 
around Jupiter, Europa, that may contain a 
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NARRATOR

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

The obsessional quest 
started after I read 
an article in a British 
newspaper. The article 
was talking about the 
possibility of finding 
life in the only unex-
plored place on Earth: 
the deep and dark wa-
ters of Antarctica. 
The expedition lead-
er was speculating 
on microbes and oth-
er unfamiliar crea-
tures living in these 
obscure lakes and riv-
ers. He was explaining 
that these creatures 
may be trapped under 
the ice in the subgla-
cial waters or in the 
cold oceans around 
the continent, as close 
as one could imagine 
to the centre of the 
Earth. 

V
VOICE—OVER

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

A Trip to Europa is a 
design odyssey  
inspired by the ru-
mour that creatures 
are living under the 
ice cap of Jupiter’s icy 
moon Europa. 

A Trip to Europa 
forms the second 
chapter in a design 
trilogy, further ex-
ploring the possibili-
ty of communication 
between worlds and 
the means by which 
knowledge is  
generated through 
the impossibility of 
reaching the object of 
investigation—it being 
extinct, unknown or 
physically inaccessi-
ble. 

The project is a fic
tional trip to Europa 
performed as a real 
expedition to Antarc-
tica. It could be seen 
as a contemporary 
homage to Georges 
Mélies’s A Trip to the 
Moon.

The ‘Black Smok-
ers’—i.e. underwater 
volcanoes—of Antarc-
tica are thought to be 
the closest equivalent 
on Earth to Europa’s 
mysterious depths. 
The East Scotia Ridge, 
located near the Ant-
arctic ice cap in the 
South Atlantic ocean, 
is therefore used as 
a test bed for the ex-
ploration of Europa 
and as a location for 
the project.

About two years ago, 
against all expecta-
tion, unidentified  
species were found 
living in these ‘Black 
Smokers’, without 
any oxygen or sun-
light. The dream of 
encountering extra 
terrestrial life came 
true… and the idea of 
communicating with 
these beings became 
the resulting project 
ambition.
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NARRATOR

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

The rumour of beings, 
similar in every aspect 
to creatures from out-
er space, living here on 
Earth, in these volca-
noes, became an idée 
fixe. I would find a 
way to communicate 
with them. I would 
travel to these under-
water volcanoes and 
bring back evidence of 
their existence.

A Trip to Europa is 
a design odyssey that 
was triggered by the 
rumour that creatures 
are living under the 
ice cap of Jupiter’s icy 
moon Europa. 

A Trip to Europa 
forms the second 
chapter in a design 
trilogy, further 
exploring the possibil-
ity of communication 
between worlds and 
the means by which 
knowledge is gener-
ated through the  im-
possibility of reaching 
the object of investi-
gation – it being ex-
tinct, unknown or 
physically inaccessi-
ble. 

The project is a 
fictional trip to Euro-
pa performed as a real 
expedition to Antarc-
tica. It could be seen 
as a contemporary 
homage to Georges 
Mélies’s A Trip to the 
Moon.

The ‘Black Smokers’ 
– underwater volca-
noes which give off a 
thick black smoke – of 
Antarctica are 
thought to be the clos-
est equivalent on 
Earth to Europa’s 
mysterious depths. 
The East Scotia 
Ridge, located near 
the Antarctic ice cap 
in the South Atlantic 
Ocean, is therefore



continent, as close as 
one could imagine 
to the centre of the 
Earth. They are phys-
ically unapproach-
able: some of them 
have been  isolated 
from the rest of the 
world, buried in ice 
for more than fifteen 
million years, while 
others live in the deep 
oceans, around the 
‘black smokers’ or 
underwater volcanoes. 

These creatures might 
be analogous to hy-
pothetical extraterres-
trial lives on Europa, 
the icy Jupiter moon.

A Trip to Europa is a 
proposal for serenad-
ing these creatures 
with stunts, vibra-
tions, chemistry, light, 
and live magic. The 
designer has become 
the heroine of this 
semi-fictional jour-
ney to Europa, which 
is performed as a real 
trip to Antarctica. Act-
ing as a designer-il-
lusionist, she has de-
signed devices and 
incantatory perfor-
mances to trick these 
otherworldly crea-
tures into responding 
to her communication 
signals.

1
VOSTOK AND 
OTHER TIME

CAPSULES
Letter 1 :   

Vostok Lake   to Marguerite Humeau, in New 
York 11 / 01 / 2012

Dear Marguerite. 
As you may know already, the Vostok 

Lake in Antarctica is one of the hundreds of 
lakes trapped under a thick layer of ice. It 
could contain million-year-old lifeforms. 
Scientists are tempted to go and find out, 
but until now they have forbidden them-
selves to do so. Drilling through the ice to 
penetrate the lake might immediately al-
ter its pristine waters and ecosystem. It is 
therefore – with modern technologies – im-
possible to verify the truth behind the spec-
ulations.

Vostok Lake Department 11/01/2012

LAKE VOSTOK
This lake contains an environment which has been sealed off below three 
kilometres of ice for millions of years; the conditions could resemble those of 
the hypothesised ice-covered ocean of Jupiter’s moon Europa. Using the RA-
DARSAT dataset of Antarctica, the abandoned Russian station on top of Lake 
Vostok is visible. It is in the left section of the lake in this image.
26 September 1997, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Lake_
Vostok_NASA.jpg (7 October 2013)
Credit: NASA/Goddard Space Flight Center Scientific Visualization Stu-
dio. Additional credit goes to Canadian Space Agency, RADARSAT Inter-
national Inc.

LAKE VOSTOK
2004, Computer generated image
Source: http://www.americanpolar.org/wp-content/uploads/2011/01/lake_
vostok_1big.jpg (7 October 2013)
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100 BLACK 
SMOKERS

Letter 3 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Santa Barbara 
29/02/2012

Dear Marguerite, 
I hope this will help. Perhaps the en-

vironment on Earth most analogous to Eu-
ropa's ocean is Lake Vostok in East Antarcti-
ca. Its liquid water body spans 10,000 square 
kilometres. It lies beneath approximately 
four kilometres of slow moving glacial ice. 

It is thought that subglacial lakes 
may have one of the lowest stocks of via-
ble organisms on Earth. However, hotspots 
of geothermal activity, which maintain the 
liquid body, could provide local sources of 
energy and temperatures more favourable 
to life and growth. Such environmental con-
ditions would be comparable to those sur-
rounding deep sea hydrothermal vents.

Scientists have yet to tap into the lake 
itself, but a project has been initiated to do 
just that. Not only will Lake Vostok pro-
vide insight into life sustaining processes 
in the extreme conditions of the subglacial 
lake, but it will also provide scientists with a 
useful Earth-based analogue and a test-bed 
for technology to assist in the design of un-
manned planetary missions to Europa.

With best regards,
Department of Research for Extrater-

restrial Life

Letter 4 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
02/03/2012

Dear Marguerite,
To answer your questions, in the past 

few decades scientists have come to a real-
isation that where there is liquid water on 
Earth, life does exist. They have found that 
this in true in virtually any extreme con-
dition. Extremes in temperature, radiation, 
pressure, and salinity have all been over-
come by lifeforms on Earth in the presence 
of liquid water.

Europa lies well outside of the conven-
tional notion of the habitable zone in the 
Solar System. However, with the revelation 
that life thrives in the most extreme envi-
ronments on Earth, the possibility that life 
could be sustained in similar environments 
on Europa becomes greater. 

Two examples of extreme environ-
ments of Earth: Lake Vostok and the hy-
drothermal vent community in the Gulf of 
Mexico.

There might therefore be good chanc-
es that life is found on Europa. Moreover, 
life was discovered recently in the deep: in 
the East Scotia Ridge hydrothermal vents of 
Antarctica.

We might be able to meet extraterres-
trial life soon.

Best regards,
Department of Research for Extrater-

restrial Life

Letter 5 : 
Department of Alien Worlds to Marguerite Hu-
meau, in East Antarctica 12/03/2012

Dear Marguerite, 
Please find a depiction of a place that 

truly looked like an extraterrestrial world: 
the hydrothermal vents of Antarctica.

'Hydrothermal vents appear as black 
chimney-like structures that emit a cloud 
of black material. Hydrothermal vents typ-
ically emit particles with high levels of sul-
fur-bearing minerals. Hydrothermal vents 
are formed in fields hundreds of meters 
wide when superheated water from below 
earth's crust comes through the ocean floor. 
Compared to the surrounding sea floor, hy-
drothermal vent zones have a density of or-
ganisms 10,000 to 100,000 times greater. 
The temperature at this depth is just above 
freezing, 34-37 degrees ºf.

The vent sites lie just south of the 
segment axial high (called the Mermaid's 
Purse), between 56° 5.2 and 56° 5.4 S and be-
tween 30° 19 and 30° 19.35W at ~2,600 m 
depth. Prominent north–south structur-
al fabric to the seafloor defines a series of 
staircased, terraced features that are divided 
by west-facing scarps. A major steep-sided 
fissure runs north–south through the cen-
tre of the site, between longitude 30° 19.10W 
and 30° 19.15W. The fissure is filled in plac-
es by lobes of pillow basalts, and the main 
hydrothermal vents are located at the in-
tersection between this main fissure and a 
west–east striking fault or scarp, consist-
ent with the expected location of active 
venting on back-arc spreading ridges. Rel-
ict (extinct) and actively venting chimneys 
are resolvable in the high-resolution multi-

beam bathymetry obtained by the ROV Isis, 
clustered in a band running approximate-
ly northwest–southeast. Numerous vol-
canic cones and small volcanic craters are 
also apparent around the vent field. Chim-
neys of variable morphology were up to 15 m 
tall and venting clear fluid with a maximum 
measured temperature of 352.6°C, which 
formed focused black smokers on con-
tact with cold seawater. Some of the chim-
neys have expanded tops with hot vent flu-
id (>300°C) emanating from the underside, 
similar to the flanges found at North East 
Pacific vents. Diffuse vent flow was observed 
at a variety of locations, with temperatures 
varying from 3.5 to 19.9°C, compared with a 
background temperature of ~0.0°C. Around 
the periphery of the active high-tempera-
ture vents and diffuse flow sites are micro-
bial mats that form a halo around the vent-
ing area.

The vent sites are situated between 
60° 02.5 and 60° 03.00S and between 29° 59 
and 29° 58.6W, at ~2,400 m depth, amongst 
relatively flat sheet lavas to the north of a 
major collapse crater (named the Devil's 
Punchbowl). The ridge axis is heavily cre-
vassed and fissured, with numerous col-
lapse features, lava drain-back features, 
and broken pillow lava ridges. Major fis-
sures run north-northwest–south-south-
east through the site, breaking up an other-
wise flat and unvaried terrain. Topographic 
highs in the centre of the study site are pos-
sibly dead magma domes, with no hydro-
thermal activity around these sites. Most 
active venting appears to lie along one of 
the smaller fissures, west of a main north–
south trending feature. Diffuse flow and 
black smokers line the feature inter-
mittently, but activity becomes reduced 
and dies away farther south, towards the 
“punchbowl” itself. The chimneys were ei-
ther emitting high-temperature fluids with 
a maximum temperature of 382.8°C (Ivo-
ry Tower) or had lower temperature diffuse 
flow between 5 and 19.9°C (Car Wash vent). 
Low-temperature diffuse flow was associat-
ed with fissures and fine cracks in the sheet 
lava; the background temperature varied 
from −0.11°C to −1.3°C.'

(source:  http://www.plosbiolo-
gy.org/article/info:doi/10.1371/journal.
pbio.1001234, Credit: AD Rogers University 
of Oxford and NERC CHESSO project)

ICE CAP 
2013, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Antarctica 
Ice Cap_NASA.jpg (7 October 2013)
Credit: NASA

UNDER THE ICE CAP 
2013, Satellite image
Source: http://www.wired.co.uk/news/archive/2013-06/07/antarctica-bedm-
ap2 (7 October 2013)
Credit NASA/Goddard Space Flight Center

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Computer generated images
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities 
in the Southern Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Photographs
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities in 
the Southern
Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://en.es-static.us/upl/2012/01/antarctic_black_smokers.jpg (7 
October 2013)

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://www.livescience.com/17716-gallery-life-antarctic-deep-sea-
vents.html (7 October 2013)
Credit: NERC ChEsSo Consortium

BLACK SMOKERS
Hydrothermal vents or ‘Black Smokers’ of the East Scotia Ridge, 2600 me-
tres below sea level.
2012, Photograph
Source: http://www.mpi-bremen.de/Binaries/Binary5561/black_Smoker1.
jpg (7 October 2013)
Credit: MARUM Forschungszentrum Ozeanrander, Universitat Bremen

liquid ocean under its icy surface. A liquid 
ocean would be the first place to look for life 
as we know it. A small robot could bring a 
miniaturised submarine through 10km of 
ice, to the liquid ocean. It can use a heat el-
ement and hot water jet to melt through 
the ice. The journey will take 4–6 years. The 
main difficulties with designing such a ro-
bot are the long required lifetime, the heat 
transport during flight to Europa and the 
communication through 10km of ice. An 
explorative mission to get more informa-
tion about the ice layer on Europa is need-
ed before a detailed design of such probe can 
be made.'

Department of Extraterrestrial Engi-
neering

Letter 16 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in San Francis-
co  22/04/2012

Dear Marguerite,
Europa is one of most promising plac-

es in our solar system where life may flour-
ish. As you may know, observations from 
several space missions suggest that Europa 
has an active interior maintained by the 
tidal stresses from Jupiter and other Jovi-
an moons. The active interior could sustain 
a liquid ocean under the European ice crust 
and provide enough energy for organic evo-
lution. 

Life as we understand it requires three 
basic ingredients: liquid water, energy and 
organic compounds. I would like to suggest 
that Europa may posses all of the ingredi-
ents to sustain life.

One of the oldest and the most pro-
found questions that faces humanity is: 
does life flourish outside of planet Earth? 
Over the past decades, Europa's potential 
to sustain life has made it one of the most 
promising places in our solar system to ad-
dress this question.

In 1610, Galileo Galilei pointed his tel-
escope at Jupiter and discovered 'four stars 
that wander around Jupiter as does the 
moon around Earth'. The 'stars' Galileo re-
ferred to are the four largest Jovian moons: 
Io, Europa, Ganymede and Callisto. The Gal-
ilean moons, as they are called, dethroned 
the Earth as the centre of the Universe and 
favoured Copernicus's heliocentric theory.

Department of Research for Extrater-
restrial Life

Letter 19 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
24/04/2012

Dear Marguerite,
The issue you raise about the film 

Roma is very interesting. What is at stake 
when one wants to discover a previously 
unexplored place? 

This problem is actually taken into 
account when it comes to exploring other 
planets. For example, the ultimate fate of an 
orbiter exploring Europa would be its im-
pact with Europa. 

Planetary protection equipment re-
quirements can be met following this ap-
proach: radiation sterilisation during the 
primary mission for most external and un-
shielded internal surfaces, combined with 
pre-launch sterilisation of shielded com-
ponents.

I hope this helps.
Department of Research for Extrater-

restrial Life

Letter 20 : 
Department of Hydrothermal Vents to Margue-
rite Humeau, in East Antarctica 25/04/2012

Dear Marguerite,
I will try to answer your questions as 

precisely as possible. 
Hydrothermal vents may exists on 

Europa’s ocean floor and create local hot-
spots for chemosynthetic lifeforms, provid-
ing sources of energy and nutrients.

A radiation-driven microbial ecosys-
tem in the ice crust of Europa has been sug-
gested. 

Charged particles are accelerated in Ju-
piter’s powerful magnetosphere and bom-
bard Europa. The charged particles then 
could interact with ice to produce organic 
and oxidant molecules. The organic mate-
rials need to reach the subsurface ocean to 
begin evolution. Melt through regions such 
as the Conamara Chaos could be the means 
of transporting the organics to the ocean. 
It has been shown that such a system sus-
tained by radiation energy is impossible.

Although photosynthesis is ruled out 
as a possible energy source for a Europan 
ocean under an ice shell tens of kilometres 
thick, it is a possible energy source for the 
sunlit regions at the shallow depths of the 
ice shell. One such potential habitat for pho-
tosynthetic organisms was proposed.

The lateral motion of adjacent ice 
crusts create tectonic geological features. 
The mechanical energy from the move-
ments may be enough to cause a significant 
rise in local temperature and reduction in 
the viscosity of ice. This process could even-
tually lead to the creation of transient liq-
uid water or brine pockets within the reach 
of sunlight. This theory makes photosyn-
thesis another possible source of energy of 
Europan life.

Best regards,
Department of Hydrothermal Vents

3
EUROPA

Letter 12 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 13/04/2012

Dear Marguerite, 
My apologies for the long delay in re-

sponding to your email. Since you are only 
representing yourself (not a publication) 
and you've asked about my past publica-
tions, we can talk freely.

Having dispensed with that formal-
ity, I'd be happy to discuss your project to 
communicate through the ice above Lake 
Vostok. I'm delighted to know that some-
one read about the study we did. 

Our design was for the Jovian moon 
Europa, but we made the point that a similar 
probe could prove useful for exploring Lake 
Vostok. My contribution was in designing 
the communication system for the relay be-
tween the probe and the base station at the 
ice surface. The design used radio frequen-
cies, not acoustic power. So my expertise on 
ice and sound vibrations will be limited to 
what I have read about glacier soundings. 

I may be able to contact the scientist 
that was working with our study group. He 
was an expert in glaciers, and may be able to 
provide you with more contacts or direc-
tion. He has since retired, but I will try to 
find his contact information. In the mean-
time, I'd be happy to look at your ideas about 
the acoustic vibration transmission chal-
lenges. 

Sincerely yours, 
Department of Research for Extrater-

restrial Life on Europa

Letter 14 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 21/04/2012

Hello Marguerite, 
I've done a little looking for referenc-

es for bacterial communication using radio 
waves. I found this reference to the work by 
Allan Widom: 

http://phys.org/news/2011-04-the-
oretical-physicists-explanation-bacte-
ria-radio.html 

Is this what you were think of? The ra-
dio frequencies described are around 1 kHz, 
which penetrates ice pretty well. These fre-
quencies might also penetrate water, but I'll 
need to look that up. Some of the 1970's pa-
pers on the ice-penetrating radar describe 
getting a reflection signal from the ice-wa-
ter boundard, and also from the water/rock 
boundary at the bottom of the subglacial 
lakes. So the frequencies used did pene-
trate the ice and the water sufficiently well. 
However, these were transmitted by the re-
searchers at fairly high power, so that they 
could get enough signal back to measure. 

The biggest problem with sensing bac-
terial radio emission is that these are prob-
ably going to be very low power signals. 
It's possible to detect these in a laborato-
ry, but picking them up from below kilom-
eters of ice is a real challenge. The first piece 
of equipment that comes to mind is a large 
receiving antenna. Then you need a receiv-
er that is designed for sensing the particular 
frequencies you need to study. The receiv-
ers are commercial productions. The anten-
na would probably be custom-designed and 
built hardware, depending on how large it 
must be. 

If we had an estimate of how strong 
a signal the bacteria emit, I could estimate 
how big an antenna you need to think about. 
However, it's a fair comparison to say that 
sensing 1 kHz bacteria emission below sev-
eral kilometers of ice is comparable to us-
ing radio astronomy parabolic antennas to 
sense radio emissions from stars halfway 
across our galaxy.  

Do you have any idea how small a sig-
nal you would be trying to detect? 

Best regards,
Department of Research for Extrater-

restrial Life on Europa

Letter 15 : 
Department of Extraterrestrial Engineering to 
Marguerite Humeau, in London 21/04/2012

Dear Marguerite,
Please find attached an abstract of the 

paper that I read a couple of years ago, about 
the possibility of life on Europa and a possi-
ble way to go and find it. I think this may be 
of interest for your quest.

23 September 2004
'Previous missions into the outer so-

lar system have found a natural satellite 
around Jupiter, Europa, that may contain a 

N
NARRATOR

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

The obsessional quest 
started after I read 
an article in a British 
newspaper. The article 
was talking about the 
possibility of finding 
life in the only unex-
plored place on Earth: 
the deep and dark wa-
ters of Antarctica. 
The expedition lead-
er was speculating 
on microbes and oth-
er unfamiliar crea-
tures living in these 
obscure lakes and riv-
ers. He was explaining 
that these creatures 
may be trapped under 
the ice in the subgla-
cial waters or in the 
cold oceans around 
the continent, as close 
as one could imagine 
to the centre of the 
Earth. 

V
VOICE—OVER

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

A Trip to Europa is a 
design odyssey  
inspired by the ru-
mour that creatures 
are living under the 
ice cap of Jupiter’s icy 
moon Europa. 

A Trip to Europa 
forms the second 
chapter in a design 
trilogy, further ex-
ploring the possibili-
ty of communication 
between worlds and 
the means by which 
knowledge is  
generated through 
the impossibility of 
reaching the object of 
investigation—it being 
extinct, unknown or 
physically inaccessi-
ble. 

The project is a fic
tional trip to Europa 
performed as a real 
expedition to Antarc-
tica. It could be seen 
as a contemporary 
homage to Georges 
Mélies’s A Trip to the 
Moon.

The ‘Black Smok-
ers’—i.e. underwater 
volcanoes—of Antarc-
tica are thought to be 
the closest equivalent 
on Earth to Europa’s 
mysterious depths. 
The East Scotia Ridge, 
located near the Ant-
arctic ice cap in the 
South Atlantic ocean, 
is therefore used as 
a test bed for the ex-
ploration of Europa 
and as a location for 
the project.

About two years ago, 
against all expecta-
tion, unidentified  
species were found 
living in these ‘Black 
Smokers’, without 
any oxygen or sun-
light. The dream of 
encountering extra 
terrestrial life came 
true… and the idea of 
communicating with 
these beings became 
the resulting project 
ambition.

N
NARRATOR

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

The rumour of beings, 
similar in every aspect 
to creatures from out-
er space, living here on 
Earth, in these volca-
noes, became an idée 
fixe. I would find a 
way to communicate 
with them. I would 
travel to these under-
water volcanoes and 
bring back evidence of 
their existence.

X
X

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

A trip to Europa.
Landing on its icy 
surface after a long 
journey in space.
Cracks and flows. A 
pristine surface. 
A place where no one 
else would have been 
before. 
No one else? No one 
else that we know.
Under the ice, an 
ocean. A deep and cold 
ocean.
At the bottom. Chim-
neys.
Intense activity.
Direct access to the 
centre of the moon.

1
VOSTOK AND 
OTHER TIME

CAPSULES
Letter 1 :   

Vostok Lake   to Marguerite Humeau, in New 
York 11 / 01 / 2012

Dear Marguerite. 
As you may know already, the Vostok 

Lake in Antarctica is one of the hundreds of 
lakes trapped under a thick layer of ice. It 
could contain million-year-old lifeforms. 
Scientists are tempted to go and find out, 
but until now they have forbidden them-
selves to do so. Drilling through the ice to 
penetrate the lake might immediately al-
ter its pristine waters and ecosystem. It is 
therefore – with modern technologies – im-
possible to verify the truth behind the spec-
ulations.

Vostok Lake Department 11/01/2012

LAKE VOSTOK
This lake contains an environment which has been sealed off below three 
kilometres of ice for millions of years; the conditions could resemble those of 
the hypothesised ice-covered ocean of Jupiter’s moon Europa. Using the RA-
DARSAT dataset of Antarctica, the abandoned Russian station on top of Lake 
Vostok is visible. It is in the left section of the lake in this image.
26 September 1997, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Lake_
Vostok_NASA.jpg (7 October 2013)
Credit: NASA/Goddard Space Flight Center Scientific Visualization Stu-
dio. Additional credit goes to Canadian Space Agency, RADARSAT Inter-
national Inc.

LAKE VOSTOK
2004, Computer generated image
Source: http://www.americanpolar.org/wp-content/uploads/2011/01/lake_
vostok_1big.jpg (7 October 2013)

2
100 BLACK 
SMOKERS

Letter 3 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Santa Barbara 
29/02/2012

Dear Marguerite, 
I hope this will help. Perhaps the en-

vironment on Earth most analogous to Eu-
ropa's ocean is Lake Vostok in East Antarcti-
ca. Its liquid water body spans 10,000 square 
kilometres. It lies beneath approximately 
four kilometres of slow moving glacial ice. 

It is thought that subglacial lakes 
may have one of the lowest stocks of via-
ble organisms on Earth. However, hotspots 
of geothermal activity, which maintain the 
liquid body, could provide local sources of 
energy and temperatures more favourable 
to life and growth. Such environmental con-
ditions would be comparable to those sur-
rounding deep sea hydrothermal vents.

Scientists have yet to tap into the lake 
itself, but a project has been initiated to do 
just that. Not only will Lake Vostok pro-
vide insight into life sustaining processes 
in the extreme conditions of the subglacial 
lake, but it will also provide scientists with a 
useful Earth-based analogue and a test-bed 
for technology to assist in the design of un-
manned planetary missions to Europa.

With best regards,
Department of Research for Extrater-

restrial Life

Letter 4 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
02/03/2012

Dear Marguerite,
To answer your questions, in the past 

few decades scientists have come to a real-
isation that where there is liquid water on 
Earth, life does exist. They have found that 
this in true in virtually any extreme con-
dition. Extremes in temperature, radiation, 
pressure, and salinity have all been over-
come by lifeforms on Earth in the presence 
of liquid water.

Europa lies well outside of the conven-
tional notion of the habitable zone in the 
Solar System. However, with the revelation 
that life thrives in the most extreme envi-
ronments on Earth, the possibility that life 
could be sustained in similar environments 
on Europa becomes greater. 

Two examples of extreme environ-
ments of Earth: Lake Vostok and the hy-
drothermal vent community in the Gulf of 
Mexico.

There might therefore be good chanc-
es that life is found on Europa. Moreover, 
life was discovered recently in the deep: in 
the East Scotia Ridge hydrothermal vents of 
Antarctica.

We might be able to meet extraterres-
trial life soon.

Best regards,
Department of Research for Extrater-

restrial Life

Letter 5 : 
Department of Alien Worlds to Marguerite Hu-
meau, in East Antarctica 12/03/2012

Dear Marguerite, 
Please find a depiction of a place that 

truly looked like an extraterrestrial world: 
the hydrothermal vents of Antarctica.

'Hydrothermal vents appear as black 
chimney-like structures that emit a cloud 
of black material. Hydrothermal vents typ-
ically emit particles with high levels of sul-
fur-bearing minerals. Hydrothermal vents 
are formed in fields hundreds of meters 
wide when superheated water from below 
earth's crust comes through the ocean floor. 
Compared to the surrounding sea floor, hy-
drothermal vent zones have a density of or-
ganisms 10,000 to 100,000 times greater. 
The temperature at this depth is just above 
freezing, 34-37 degrees ºf.

The vent sites lie just south of the 
segment axial high (called the Mermaid's 
Purse), between 56° 5.2 and 56° 5.4 S and be-
tween 30° 19 and 30° 19.35W at ~2,600 m 
depth. Prominent north–south structur-
al fabric to the seafloor defines a series of 
staircased, terraced features that are divided 
by west-facing scarps. A major steep-sided 
fissure runs north–south through the cen-
tre of the site, between longitude 30° 19.10W 
and 30° 19.15W. The fissure is filled in plac-
es by lobes of pillow basalts, and the main 
hydrothermal vents are located at the in-
tersection between this main fissure and a 
west–east striking fault or scarp, consist-
ent with the expected location of active 
venting on back-arc spreading ridges. Rel-
ict (extinct) and actively venting chimneys 
are resolvable in the high-resolution multi-

beam bathymetry obtained by the ROV Isis, 
clustered in a band running approximate-
ly northwest–southeast. Numerous vol-
canic cones and small volcanic craters are 
also apparent around the vent field. Chim-
neys of variable morphology were up to 15 m 
tall and venting clear fluid with a maximum 
measured temperature of 352.6°C, which 
formed focused black smokers on con-
tact with cold seawater. Some of the chim-
neys have expanded tops with hot vent flu-
id (>300°C) emanating from the underside, 
similar to the flanges found at North East 
Pacific vents. Diffuse vent flow was observed 
at a variety of locations, with temperatures 
varying from 3.5 to 19.9°C, compared with a 
background temperature of ~0.0°C. Around 
the periphery of the active high-tempera-
ture vents and diffuse flow sites are micro-
bial mats that form a halo around the vent-
ing area.

The vent sites are situated between 
60° 02.5 and 60° 03.00S and between 29° 59 
and 29° 58.6W, at ~2,400 m depth, amongst 
relatively flat sheet lavas to the north of a 
major collapse crater (named the Devil's 
Punchbowl). The ridge axis is heavily cre-
vassed and fissured, with numerous col-
lapse features, lava drain-back features, 
and broken pillow lava ridges. Major fis-
sures run north-northwest–south-south-
east through the site, breaking up an other-
wise flat and unvaried terrain. Topographic 
highs in the centre of the study site are pos-
sibly dead magma domes, with no hydro-
thermal activity around these sites. Most 
active venting appears to lie along one of 
the smaller fissures, west of a main north–
south trending feature. Diffuse flow and 
black smokers line the feature inter-
mittently, but activity becomes reduced 
and dies away farther south, towards the 
“punchbowl” itself. The chimneys were ei-
ther emitting high-temperature fluids with 
a maximum temperature of 382.8°C (Ivo-
ry Tower) or had lower temperature diffuse 
flow between 5 and 19.9°C (Car Wash vent). 
Low-temperature diffuse flow was associat-
ed with fissures and fine cracks in the sheet 
lava; the background temperature varied 
from −0.11°C to −1.3°C.'

(source:  http://www.plosbiolo-
gy.org/article/info:doi/10.1371/journal.
pbio.1001234, Credit: AD Rogers University 
of Oxford and NERC CHESSO project)

ICE CAP 
2013, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Antarctica 
Ice Cap_NASA.jpg (7 October 2013)
Credit: NASA

UNDER THE ICE CAP 
2013, Satellite image
Source: http://www.wired.co.uk/news/archive/2013-06/07/antarctica-bedm-
ap2 (7 October 2013)
Credit NASA/Goddard Space Flight Center

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Computer generated images
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities 
in the Southern Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Photographs
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities in 
the Southern
Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://en.es-static.us/upl/2012/01/antarctic_black_smokers.jpg (7 
October 2013)

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://www.livescience.com/17716-gallery-life-antarctic-deep-sea-
vents.html (7 October 2013)
Credit: NERC ChEsSo Consortium

BLACK SMOKERS
Hydrothermal vents or ‘Black Smokers’ of the East Scotia Ridge, 2600 me-
tres below sea level.
2012, Photograph
Source: http://www.mpi-bremen.de/Binaries/Binary5561/black_Smoker1.
jpg (7 October 2013)
Credit: MARUM Forschungszentrum Ozeanrander, Universitat Bremen

liquid ocean under its icy surface. A liquid 
ocean would be the first place to look for life 
as we know it. A small robot could bring a 
miniaturised submarine through 10km of 
ice, to the liquid ocean. It can use a heat el-
ement and hot water jet to melt through 
the ice. The journey will take 4–6 years. The 
main difficulties with designing such a ro-
bot are the long required lifetime, the heat 
transport during flight to Europa and the 
communication through 10km of ice. An 
explorative mission to get more informa-
tion about the ice layer on Europa is need-
ed before a detailed design of such probe can 
be made.'

Department of Extraterrestrial Engi-
neering

Letter 16 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in San Francis-
co  22/04/2012

Dear Marguerite,
Europa is one of most promising plac-

es in our solar system where life may flour-
ish. As you may know, observations from 
several space missions suggest that Europa 
has an active interior maintained by the 
tidal stresses from Jupiter and other Jovi-
an moons. The active interior could sustain 
a liquid ocean under the European ice crust 
and provide enough energy for organic evo-
lution. 

Life as we understand it requires three 
basic ingredients: liquid water, energy and 
organic compounds. I would like to suggest 
that Europa may posses all of the ingredi-
ents to sustain life.

One of the oldest and the most pro-
found questions that faces humanity is: 
does life flourish outside of planet Earth? 
Over the past decades, Europa's potential 
to sustain life has made it one of the most 
promising places in our solar system to ad-
dress this question.

In 1610, Galileo Galilei pointed his tel-
escope at Jupiter and discovered 'four stars 
that wander around Jupiter as does the 
moon around Earth'. The 'stars' Galileo re-
ferred to are the four largest Jovian moons: 
Io, Europa, Ganymede and Callisto. The Gal-
ilean moons, as they are called, dethroned 
the Earth as the centre of the Universe and 
favoured Copernicus's heliocentric theory.

Department of Research for Extrater-
restrial Life

Letter 19 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
24/04/2012

Dear Marguerite,
The issue you raise about the film 

Roma is very interesting. What is at stake 
when one wants to discover a previously 
unexplored place? 

This problem is actually taken into 
account when it comes to exploring other 
planets. For example, the ultimate fate of an 
orbiter exploring Europa would be its im-
pact with Europa. 

Planetary protection equipment re-
quirements can be met following this ap-
proach: radiation sterilisation during the 
primary mission for most external and un-
shielded internal surfaces, combined with 
pre-launch sterilisation of shielded com-
ponents.

I hope this helps.
Department of Research for Extrater-

restrial Life

Letter 20 : 
Department of Hydrothermal Vents to Margue-
rite Humeau, in East Antarctica 25/04/2012

Dear Marguerite,
I will try to answer your questions as 

precisely as possible. 
Hydrothermal vents may exists on 

Europa’s ocean floor and create local hot-
spots for chemosynthetic lifeforms, provid-
ing sources of energy and nutrients.

A radiation-driven microbial ecosys-
tem in the ice crust of Europa has been sug-
gested. 

Charged particles are accelerated in Ju-
piter’s powerful magnetosphere and bom-
bard Europa. The charged particles then 
could interact with ice to produce organic 
and oxidant molecules. The organic mate-
rials need to reach the subsurface ocean to 
begin evolution. Melt through regions such 
as the Conamara Chaos could be the means 
of transporting the organics to the ocean. 
It has been shown that such a system sus-
tained by radiation energy is impossible.

Although photosynthesis is ruled out 
as a possible energy source for a Europan 
ocean under an ice shell tens of kilometres 
thick, it is a possible energy source for the 
sunlit regions at the shallow depths of the 
ice shell. One such potential habitat for pho-
tosynthetic organisms was proposed.

The lateral motion of adjacent ice 
crusts create tectonic geological features. 
The mechanical energy from the move-
ments may be enough to cause a significant 
rise in local temperature and reduction in 
the viscosity of ice. This process could even-
tually lead to the creation of transient liq-
uid water or brine pockets within the reach 
of sunlight. This theory makes photosyn-
thesis another possible source of energy of 
Europan life.

Best regards,
Department of Hydrothermal Vents
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EUROPA

Letter 12 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 13/04/2012

Dear Marguerite, 
My apologies for the long delay in re-

sponding to your email. Since you are only 
representing yourself (not a publication) 
and you've asked about my past publica-
tions, we can talk freely.

Having dispensed with that formal-
ity, I'd be happy to discuss your project to 
communicate through the ice above Lake 
Vostok. I'm delighted to know that some-
one read about the study we did. 

Our design was for the Jovian moon 
Europa, but we made the point that a similar 
probe could prove useful for exploring Lake 
Vostok. My contribution was in designing 
the communication system for the relay be-
tween the probe and the base station at the 
ice surface. The design used radio frequen-
cies, not acoustic power. So my expertise on 
ice and sound vibrations will be limited to 
what I have read about glacier soundings. 

I may be able to contact the scientist 
that was working with our study group. He 
was an expert in glaciers, and may be able to 
provide you with more contacts or direc-
tion. He has since retired, but I will try to 
find his contact information. In the mean-
time, I'd be happy to look at your ideas about 
the acoustic vibration transmission chal-
lenges. 

Sincerely yours, 
Department of Research for Extrater-

restrial Life on Europa

Letter 14 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 21/04/2012

Hello Marguerite, 
I've done a little looking for referenc-

es for bacterial communication using radio 
waves. I found this reference to the work by 
Allan Widom: 

http://phys.org/news/2011-04-the-
oretical-physicists-explanation-bacte-
ria-radio.html 

Is this what you were think of? The ra-
dio frequencies described are around 1 kHz, 
which penetrates ice pretty well. These fre-
quencies might also penetrate water, but I'll 
need to look that up. Some of the 1970's pa-
pers on the ice-penetrating radar describe 
getting a reflection signal from the ice-wa-
ter boundard, and also from the water/rock 
boundary at the bottom of the subglacial 
lakes. So the frequencies used did pene-
trate the ice and the water sufficiently well. 
However, these were transmitted by the re-
searchers at fairly high power, so that they 
could get enough signal back to measure. 

The biggest problem with sensing bac-
terial radio emission is that these are prob-
ably going to be very low power signals. 
It's possible to detect these in a laborato-
ry, but picking them up from below kilom-
eters of ice is a real challenge. The first piece 
of equipment that comes to mind is a large 
receiving antenna. Then you need a receiv-
er that is designed for sensing the particular 
frequencies you need to study. The receiv-
ers are commercial productions. The anten-
na would probably be custom-designed and 
built hardware, depending on how large it 
must be. 

If we had an estimate of how strong 
a signal the bacteria emit, I could estimate 
how big an antenna you need to think about. 
However, it's a fair comparison to say that 
sensing 1 kHz bacteria emission below sev-
eral kilometers of ice is comparable to us-
ing radio astronomy parabolic antennas to 
sense radio emissions from stars halfway 
across our galaxy.  

Do you have any idea how small a sig-
nal you would be trying to detect? 

Best regards,
Department of Research for Extrater-

restrial Life on Europa

Letter 15 : 
Department of Extraterrestrial Engineering to 
Marguerite Humeau, in London 21/04/2012

Dear Marguerite,
Please find attached an abstract of the 

paper that I read a couple of years ago, about 
the possibility of life on Europa and a possi-
ble way to go and find it. I think this may be 
of interest for your quest.

23 September 2004
'Previous missions into the outer so-

lar system have found a natural satellite 
around Jupiter, Europa, that may contain a 

N
NARRATOR

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

The obsessional quest 
started after I read 
an article in a British 
newspaper. The article 
was talking about the 
possibility of finding 
life in the only unex-
plored place on Earth: 
the deep and dark wa-
ters of Antarctica. 
The expedition lead-
er was speculating 
on microbes and oth-
er unfamiliar crea-
tures living in these 
obscure lakes and riv-
ers. He was explaining 
that these creatures 
may be trapped under 
the ice in the subgla-
cial waters or in the 
cold oceans around 
the continent, as close 
as one could imagine 
to the centre of the 
Earth. 

A trip to Europa.
Landing on its icy 
surface after a long 
journey in space.
Cracks and flows. A 
pristine surface. 
A place where no one 
else would have been 
before. 
No one else? No one 
else that we know.
Under the ice, an 
ocean. A deep and 
cold ocean.
At the bottom. Chim-
neys.
Intense activity.
Direct access to the 
centre of the moon.

The idea for this quest 
started after I read 
an article in a British 
newspaper. The arti-
cle was talking about 
the possibility of find-
ing otherworldly life-
forms in the only un-
explored place on 
Earth: the deep and 
dark waters of Antarc-
tica. The expedition 
leader was speculat-
ing on the possibility 
of microbes and other 
unfamiliar creatures 
living in these obscure 
lakes and rivers. He 
was explaining that 
these creatures may 
be trapped under the 
ice in the subglacial 
waters or in the cold 
oceans around the 



I will perform Design 
Blockbusters for these 
creatures – using 
magic, illusions, 
mimicry, and inflat-
able dummies to trig-
ger a response. Per-
haps the live stunts 
will end to a thunder-
ous applause. This 
new type of enter-
tainment will be con-
ceived and orches-
trated to reach these 
specific lifeforms. The 
obscure cinematic 
machinery presented 
might therefore ap-
pear cryptic to human 
spectators. All will be 
intended to elicit a re-
sponse, but there is no 
guarantee that there 
will ever be one.

In a few months, an 
expedition yacht will 
depart from the south-
ern point of South 
America with the des-
tination of Antarctica.

Its mission: to produce 
the first blockbuster for 
these creatures.

1
VOSTOK AND 
OTHER TIME

CAPSULES
Letter 1 :   

Vostok Lake   to Marguerite Humeau, in New 
York 11 / 01 / 2012

Dear Marguerite. 
As you may know already, the Vostok 

Lake in Antarctica is one of the hundreds of 
lakes trapped under a thick layer of ice. It 
could contain million-year-old lifeforms. 
Scientists are tempted to go and find out, 
but until now they have forbidden them-
selves to do so. Drilling through the ice to 
penetrate the lake might immediately al-
ter its pristine waters and ecosystem. It is 
therefore – with modern technologies – im-
possible to verify the truth behind the spec-
ulations.

Vostok Lake Department 11/01/2012

LAKE VOSTOK
This lake contains an environment which has been sealed off below three 
kilometres of ice for millions of years; the conditions could resemble those of 
the hypothesised ice-covered ocean of Jupiter’s moon Europa. Using the RA-
DARSAT dataset of Antarctica, the abandoned Russian station on top of Lake 
Vostok is visible. It is in the left section of the lake in this image.
26 September 1997, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Lake_
Vostok_NASA.jpg (7 October 2013)
Credit: NASA/Goddard Space Flight Center Scientific Visualization Stu-
dio. Additional credit goes to Canadian Space Agency, RADARSAT Inter-
national Inc.

LAKE VOSTOK
2004, Computer generated image
Source: http://www.americanpolar.org/wp-content/uploads/2011/01/lake_
vostok_1big.jpg (7 October 2013)

2
100 BLACK 
SMOKERS

Letter 3 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Santa Barbara 
29/02/2012

Dear Marguerite, 
I hope this will help. Perhaps the en-

vironment on Earth most analogous to Eu-
ropa's ocean is Lake Vostok in East Antarcti-
ca. Its liquid water body spans 10,000 square 
kilometres. It lies beneath approximately 
four kilometres of slow moving glacial ice. 

It is thought that subglacial lakes 
may have one of the lowest stocks of via-
ble organisms on Earth. However, hotspots 
of geothermal activity, which maintain the 
liquid body, could provide local sources of 
energy and temperatures more favourable 
to life and growth. Such environmental con-
ditions would be comparable to those sur-
rounding deep sea hydrothermal vents.

Scientists have yet to tap into the lake 
itself, but a project has been initiated to do 
just that. Not only will Lake Vostok pro-
vide insight into life sustaining processes 
in the extreme conditions of the subglacial 
lake, but it will also provide scientists with a 
useful Earth-based analogue and a test-bed 
for technology to assist in the design of un-
manned planetary missions to Europa.

With best regards,
Department of Research for Extrater-

restrial Life

Letter 4 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
02/03/2012

Dear Marguerite,
To answer your questions, in the past 

few decades scientists have come to a real-
isation that where there is liquid water on 
Earth, life does exist. They have found that 
this in true in virtually any extreme con-
dition. Extremes in temperature, radiation, 
pressure, and salinity have all been over-
come by lifeforms on Earth in the presence 
of liquid water.

Europa lies well outside of the conven-
tional notion of the habitable zone in the 
Solar System. However, with the revelation 
that life thrives in the most extreme envi-
ronments on Earth, the possibility that life 
could be sustained in similar environments 
on Europa becomes greater. 

Two examples of extreme environ-
ments of Earth: Lake Vostok and the hy-
drothermal vent community in the Gulf of 
Mexico.

There might therefore be good chanc-
es that life is found on Europa. Moreover, 
life was discovered recently in the deep: in 
the East Scotia Ridge hydrothermal vents of 
Antarctica.

We might be able to meet extraterres-
trial life soon.

Best regards,
Department of Research for Extrater-

restrial Life

Letter 5 : 
Department of Alien Worlds to Marguerite Hu-
meau, in East Antarctica 12/03/2012

Dear Marguerite, 
Please find a depiction of a place that 

truly looked like an extraterrestrial world: 
the hydrothermal vents of Antarctica.

'Hydrothermal vents appear as black 
chimney-like structures that emit a cloud 
of black material. Hydrothermal vents typ-
ically emit particles with high levels of sul-
fur-bearing minerals. Hydrothermal vents 
are formed in fields hundreds of meters 
wide when superheated water from below 
earth's crust comes through the ocean floor. 
Compared to the surrounding sea floor, hy-
drothermal vent zones have a density of or-
ganisms 10,000 to 100,000 times greater. 
The temperature at this depth is just above 
freezing, 34-37 degrees ºf.

The vent sites lie just south of the 
segment axial high (called the Mermaid's 
Purse), between 56° 5.2 and 56° 5.4 S and be-
tween 30° 19 and 30° 19.35W at ~2,600 m 
depth. Prominent north–south structur-
al fabric to the seafloor defines a series of 
staircased, terraced features that are divided 
by west-facing scarps. A major steep-sided 
fissure runs north–south through the cen-
tre of the site, between longitude 30° 19.10W 
and 30° 19.15W. The fissure is filled in plac-
es by lobes of pillow basalts, and the main 
hydrothermal vents are located at the in-
tersection between this main fissure and a 
west–east striking fault or scarp, consist-
ent with the expected location of active 
venting on back-arc spreading ridges. Rel-
ict (extinct) and actively venting chimneys 
are resolvable in the high-resolution multi-

beam bathymetry obtained by the ROV Isis, 
clustered in a band running approximate-
ly northwest–southeast. Numerous vol-
canic cones and small volcanic craters are 
also apparent around the vent field. Chim-
neys of variable morphology were up to 15 m 
tall and venting clear fluid with a maximum 
measured temperature of 352.6°C, which 
formed focused black smokers on con-
tact with cold seawater. Some of the chim-
neys have expanded tops with hot vent flu-
id (>300°C) emanating from the underside, 
similar to the flanges found at North East 
Pacific vents. Diffuse vent flow was observed 
at a variety of locations, with temperatures 
varying from 3.5 to 19.9°C, compared with a 
background temperature of ~0.0°C. Around 
the periphery of the active high-tempera-
ture vents and diffuse flow sites are micro-
bial mats that form a halo around the vent-
ing area.

The vent sites are situated between 
60° 02.5 and 60° 03.00S and between 29° 59 
and 29° 58.6W, at ~2,400 m depth, amongst 
relatively flat sheet lavas to the north of a 
major collapse crater (named the Devil's 
Punchbowl). The ridge axis is heavily cre-
vassed and fissured, with numerous col-
lapse features, lava drain-back features, 
and broken pillow lava ridges. Major fis-
sures run north-northwest–south-south-
east through the site, breaking up an other-
wise flat and unvaried terrain. Topographic 
highs in the centre of the study site are pos-
sibly dead magma domes, with no hydro-
thermal activity around these sites. Most 
active venting appears to lie along one of 
the smaller fissures, west of a main north–
south trending feature. Diffuse flow and 
black smokers line the feature inter-
mittently, but activity becomes reduced 
and dies away farther south, towards the 
“punchbowl” itself. The chimneys were ei-
ther emitting high-temperature fluids with 
a maximum temperature of 382.8°C (Ivo-
ry Tower) or had lower temperature diffuse 
flow between 5 and 19.9°C (Car Wash vent). 
Low-temperature diffuse flow was associat-
ed with fissures and fine cracks in the sheet 
lava; the background temperature varied 
from −0.11°C to −1.3°C.'

(source:  http://www.plosbiolo-
gy.org/article/info:doi/10.1371/journal.
pbio.1001234, Credit: AD Rogers University 
of Oxford and NERC CHESSO project)

ICE CAP 
2013, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Antarctica 
Ice Cap_NASA.jpg (7 October 2013)
Credit: NASA

UNDER THE ICE CAP 
2013, Satellite image
Source: http://www.wired.co.uk/news/archive/2013-06/07/antarctica-bedm-
ap2 (7 October 2013)
Credit NASA/Goddard Space Flight Center

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Computer generated images
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities 
in the Southern Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Photographs
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities in 
the Southern
Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://en.es-static.us/upl/2012/01/antarctic_black_smokers.jpg (7 
October 2013)

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://www.livescience.com/17716-gallery-life-antarctic-deep-sea-
vents.html (7 October 2013)
Credit: NERC ChEsSo Consortium

BLACK SMOKERS
Hydrothermal vents or ‘Black Smokers’ of the East Scotia Ridge, 2600 me-
tres below sea level.
2012, Photograph
Source: http://www.mpi-bremen.de/Binaries/Binary5561/black_Smoker1.
jpg (7 October 2013)
Credit: MARUM Forschungszentrum Ozeanrander, Universitat Bremen

liquid ocean under its icy surface. A liquid 
ocean would be the first place to look for life 
as we know it. A small robot could bring a 
miniaturised submarine through 10km of 
ice, to the liquid ocean. It can use a heat el-
ement and hot water jet to melt through 
the ice. The journey will take 4–6 years. The 
main difficulties with designing such a ro-
bot are the long required lifetime, the heat 
transport during flight to Europa and the 
communication through 10km of ice. An 
explorative mission to get more informa-
tion about the ice layer on Europa is need-
ed before a detailed design of such probe can 
be made.'

Department of Extraterrestrial Engi-
neering

Letter 16 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in San Francis-
co  22/04/2012

Dear Marguerite,
Europa is one of most promising plac-

es in our solar system where life may flour-
ish. As you may know, observations from 
several space missions suggest that Europa 
has an active interior maintained by the 
tidal stresses from Jupiter and other Jovi-
an moons. The active interior could sustain 
a liquid ocean under the European ice crust 
and provide enough energy for organic evo-
lution. 

Life as we understand it requires three 
basic ingredients: liquid water, energy and 
organic compounds. I would like to suggest 
that Europa may posses all of the ingredi-
ents to sustain life.

One of the oldest and the most pro-
found questions that faces humanity is: 
does life flourish outside of planet Earth? 
Over the past decades, Europa's potential 
to sustain life has made it one of the most 
promising places in our solar system to ad-
dress this question.

In 1610, Galileo Galilei pointed his tel-
escope at Jupiter and discovered 'four stars 
that wander around Jupiter as does the 
moon around Earth'. The 'stars' Galileo re-
ferred to are the four largest Jovian moons: 
Io, Europa, Ganymede and Callisto. The Gal-
ilean moons, as they are called, dethroned 
the Earth as the centre of the Universe and 
favoured Copernicus's heliocentric theory.

Department of Research for Extrater-
restrial Life

Letter 19 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
24/04/2012

Dear Marguerite,
The issue you raise about the film 

Roma is very interesting. What is at stake 
when one wants to discover a previously 
unexplored place? 

This problem is actually taken into 
account when it comes to exploring other 
planets. For example, the ultimate fate of an 
orbiter exploring Europa would be its im-
pact with Europa. 

Planetary protection equipment re-
quirements can be met following this ap-
proach: radiation sterilisation during the 
primary mission for most external and un-
shielded internal surfaces, combined with 
pre-launch sterilisation of shielded com-
ponents.

I hope this helps.
Department of Research for Extrater-

restrial Life

Letter 20 : 
Department of Hydrothermal Vents to Margue-
rite Humeau, in East Antarctica 25/04/2012

Dear Marguerite,
I will try to answer your questions as 

precisely as possible. 
Hydrothermal vents may exists on 

Europa’s ocean floor and create local hot-
spots for chemosynthetic lifeforms, provid-
ing sources of energy and nutrients.

A radiation-driven microbial ecosys-
tem in the ice crust of Europa has been sug-
gested. 

Charged particles are accelerated in Ju-
piter’s powerful magnetosphere and bom-
bard Europa. The charged particles then 
could interact with ice to produce organic 
and oxidant molecules. The organic mate-
rials need to reach the subsurface ocean to 
begin evolution. Melt through regions such 
as the Conamara Chaos could be the means 
of transporting the organics to the ocean. 
It has been shown that such a system sus-
tained by radiation energy is impossible.

Although photosynthesis is ruled out 
as a possible energy source for a Europan 
ocean under an ice shell tens of kilometres 
thick, it is a possible energy source for the 
sunlit regions at the shallow depths of the 
ice shell. One such potential habitat for pho-
tosynthetic organisms was proposed.

The lateral motion of adjacent ice 
crusts create tectonic geological features. 
The mechanical energy from the move-
ments may be enough to cause a significant 
rise in local temperature and reduction in 
the viscosity of ice. This process could even-
tually lead to the creation of transient liq-
uid water or brine pockets within the reach 
of sunlight. This theory makes photosyn-
thesis another possible source of energy of 
Europan life.

Best regards,
Department of Hydrothermal Vents
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Letter 12 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 13/04/2012

Dear Marguerite, 
My apologies for the long delay in re-

sponding to your email. Since you are only 
representing yourself (not a publication) 
and you've asked about my past publica-
tions, we can talk freely.

Having dispensed with that formal-
ity, I'd be happy to discuss your project to 
communicate through the ice above Lake 
Vostok. I'm delighted to know that some-
one read about the study we did. 

Our design was for the Jovian moon 
Europa, but we made the point that a similar 
probe could prove useful for exploring Lake 
Vostok. My contribution was in designing 
the communication system for the relay be-
tween the probe and the base station at the 
ice surface. The design used radio frequen-
cies, not acoustic power. So my expertise on 
ice and sound vibrations will be limited to 
what I have read about glacier soundings. 

I may be able to contact the scientist 
that was working with our study group. He 
was an expert in glaciers, and may be able to 
provide you with more contacts or direc-
tion. He has since retired, but I will try to 
find his contact information. In the mean-
time, I'd be happy to look at your ideas about 
the acoustic vibration transmission chal-
lenges. 

Sincerely yours, 
Department of Research for Extrater-

restrial Life on Europa

Letter 14 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 21/04/2012

Hello Marguerite, 
I've done a little looking for referenc-

es for bacterial communication using radio 
waves. I found this reference to the work by 
Allan Widom: 

http://phys.org/news/2011-04-the-
oretical-physicists-explanation-bacte-
ria-radio.html 

Is this what you were think of? The ra-
dio frequencies described are around 1 kHz, 
which penetrates ice pretty well. These fre-
quencies might also penetrate water, but I'll 
need to look that up. Some of the 1970's pa-
pers on the ice-penetrating radar describe 
getting a reflection signal from the ice-wa-
ter boundard, and also from the water/rock 
boundary at the bottom of the subglacial 
lakes. So the frequencies used did pene-
trate the ice and the water sufficiently well. 
However, these were transmitted by the re-
searchers at fairly high power, so that they 
could get enough signal back to measure. 

The biggest problem with sensing bac-
terial radio emission is that these are prob-
ably going to be very low power signals. 
It's possible to detect these in a laborato-
ry, but picking them up from below kilom-
eters of ice is a real challenge. The first piece 
of equipment that comes to mind is a large 
receiving antenna. Then you need a receiv-
er that is designed for sensing the particular 
frequencies you need to study. The receiv-
ers are commercial productions. The anten-
na would probably be custom-designed and 
built hardware, depending on how large it 
must be. 

If we had an estimate of how strong 
a signal the bacteria emit, I could estimate 
how big an antenna you need to think about. 
However, it's a fair comparison to say that 
sensing 1 kHz bacteria emission below sev-
eral kilometers of ice is comparable to us-
ing radio astronomy parabolic antennas to 
sense radio emissions from stars halfway 
across our galaxy.  

Do you have any idea how small a sig-
nal you would be trying to detect? 

Best regards,
Department of Research for Extrater-

restrial Life on Europa

Letter 15 : 
Department of Extraterrestrial Engineering to 
Marguerite Humeau, in London 21/04/2012

Dear Marguerite,
Please find attached an abstract of the 

paper that I read a couple of years ago, about 
the possibility of life on Europa and a possi-
ble way to go and find it. I think this may be 
of interest for your quest.

23 September 2004
'Previous missions into the outer so-

lar system have found a natural satellite 
around Jupiter, Europa, that may contain a 

N
NARRATOR

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

The obsessional quest 
started after I read 
an article in a British 
newspaper. The article 
was talking about the 
possibility of finding 
life in the only unex-
plored place on Earth: 
the deep and dark wa-
ters of Antarctica. 
The expedition lead-
er was speculating 
on microbes and oth-
er unfamiliar crea-
tures living in these 
obscure lakes and riv-
ers. He was explaining 
that these creatures 
may be trapped under 
the ice in the subgla-
cial waters or in the 
cold oceans around 
the continent, as close 
as one could imagine 
to the centre of the 
Earth. 

V
VOICE—OVER

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

A Trip to Europa is a 
design odyssey  
inspired by the ru-
mour that creatures 
are living under the 
ice cap of Jupiter’s icy 
moon Europa. 

A Trip to Europa 
forms the second 
chapter in a design 
trilogy, further ex-
ploring the possibili-
ty of communication 
between worlds and 
the means by which 
knowledge is  
generated through 
the impossibility of 
reaching the object of 
investigation—it being 
extinct, unknown or 
physically inaccessi-
ble. 

The project is a fic
tional trip to Europa 
performed as a real 
expedition to Antarc-
tica. It could be seen 
as a contemporary 
homage to Georges 
Mélies’s A Trip to the 
Moon.

The ‘Black Smok-
ers’—i.e. underwater 
volcanoes—of Antarc-
tica are thought to be 
the closest equivalent 
on Earth to Europa’s 
mysterious depths. 
The East Scotia Ridge, 
located near the Ant-
arctic ice cap in the 
South Atlantic ocean, 
is therefore used as 
a test bed for the ex-
ploration of Europa 
and as a location for 
the project.

About two years ago, 
against all expecta-
tion, unidentified  
species were found 
living in these ‘Black 
Smokers’, without 
any oxygen or sun-
light. The dream of 
encountering extra 
terrestrial life came 
true… and the idea of 
communicating with 
these beings became 
the resulting project 
ambition.

N
NARRATOR

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

The rumour of beings, 
similar in every aspect 
to creatures from out-
er space, living here on 
Earth, in these volca-
noes, became an idée 
fixe. I would find a 
way to communicate 
with them. I would 
travel to these under-
water volcanoes and 
bring back evidence of 
their existence.

I will perform incan-
tatory stunts: a series 
of live stunts staged 
live on and around 
the ice cap of Antarc-
tica, above the under-
water volcanoes, with 
sound-emitting props, 
artificial chemicals, 
vibrating dummies, 
air guns simulating 
explosions and other 
special effects. I call 
these performances 
‘Design Blockbust-
ers’. Design Block-
busters for Outer 
Space Creatures.

My intention is to 
coax the creatures 
into revealing their 
secrets by re-enacting 
stories that happened 
in Antarctica and 
which the creatures 
might have witnessed. 
By adding a fantas-
tical twist to each of 
these stories, fictions 
will be invented for 
these otherworldly be-
ings.

1
VOSTOK AND 
OTHER TIME

CAPSULES
Letter 1 :   

Vostok Lake   to Marguerite Humeau, in New 
York 11 / 01 / 2012

Dear Marguerite. 
As you may know already, the Vostok 

Lake in Antarctica is one of the hundreds of 
lakes trapped under a thick layer of ice. It 
could contain million-year-old lifeforms. 
Scientists are tempted to go and find out, 
but until now they have forbidden them-
selves to do so. Drilling through the ice to 
penetrate the lake might immediately al-
ter its pristine waters and ecosystem. It is 
therefore – with modern technologies – im-
possible to verify the truth behind the spec-
ulations.

Vostok Lake Department 11/01/2012

LAKE VOSTOK
This lake contains an environment which has been sealed off below three 
kilometres of ice for millions of years; the conditions could resemble those of 
the hypothesised ice-covered ocean of Jupiter’s moon Europa. Using the RA-
DARSAT dataset of Antarctica, the abandoned Russian station on top of Lake 
Vostok is visible. It is in the left section of the lake in this image.
26 September 1997, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Lake_
Vostok_NASA.jpg (7 October 2013)
Credit: NASA/Goddard Space Flight Center Scientific Visualization Stu-
dio. Additional credit goes to Canadian Space Agency, RADARSAT Inter-
national Inc.

LAKE VOSTOK
2004, Computer generated image
Source: http://www.americanpolar.org/wp-content/uploads/2011/01/lake_
vostok_1big.jpg (7 October 2013)

2
100 BLACK 
SMOKERS

Letter 3 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Santa Barbara 
29/02/2012

Dear Marguerite, 
I hope this will help. Perhaps the en-

vironment on Earth most analogous to Eu-
ropa's ocean is Lake Vostok in East Antarcti-
ca. Its liquid water body spans 10,000 square 
kilometres. It lies beneath approximately 
four kilometres of slow moving glacial ice. 

It is thought that subglacial lakes 
may have one of the lowest stocks of via-
ble organisms on Earth. However, hotspots 
of geothermal activity, which maintain the 
liquid body, could provide local sources of 
energy and temperatures more favourable 
to life and growth. Such environmental con-
ditions would be comparable to those sur-
rounding deep sea hydrothermal vents.

Scientists have yet to tap into the lake 
itself, but a project has been initiated to do 
just that. Not only will Lake Vostok pro-
vide insight into life sustaining processes 
in the extreme conditions of the subglacial 
lake, but it will also provide scientists with a 
useful Earth-based analogue and a test-bed 
for technology to assist in the design of un-
manned planetary missions to Europa.

With best regards,
Department of Research for Extrater-

restrial Life

Letter 4 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
02/03/2012

Dear Marguerite,
To answer your questions, in the past 

few decades scientists have come to a real-
isation that where there is liquid water on 
Earth, life does exist. They have found that 
this in true in virtually any extreme con-
dition. Extremes in temperature, radiation, 
pressure, and salinity have all been over-
come by lifeforms on Earth in the presence 
of liquid water.

Europa lies well outside of the conven-
tional notion of the habitable zone in the 
Solar System. However, with the revelation 
that life thrives in the most extreme envi-
ronments on Earth, the possibility that life 
could be sustained in similar environments 
on Europa becomes greater. 

Two examples of extreme environ-
ments of Earth: Lake Vostok and the hy-
drothermal vent community in the Gulf of 
Mexico.

There might therefore be good chanc-
es that life is found on Europa. Moreover, 
life was discovered recently in the deep: in 
the East Scotia Ridge hydrothermal vents of 
Antarctica.

We might be able to meet extraterres-
trial life soon.

Best regards,
Department of Research for Extrater-

restrial Life

Letter 5 : 
Department of Alien Worlds to Marguerite Hu-
meau, in East Antarctica 12/03/2012

Dear Marguerite, 
Please find a depiction of a place that 

truly looked like an extraterrestrial world: 
the hydrothermal vents of Antarctica.

'Hydrothermal vents appear as black 
chimney-like structures that emit a cloud 
of black material. Hydrothermal vents typ-
ically emit particles with high levels of sul-
fur-bearing minerals. Hydrothermal vents 
are formed in fields hundreds of meters 
wide when superheated water from below 
earth's crust comes through the ocean floor. 
Compared to the surrounding sea floor, hy-
drothermal vent zones have a density of or-
ganisms 10,000 to 100,000 times greater. 
The temperature at this depth is just above 
freezing, 34-37 degrees ºf.

The vent sites lie just south of the 
segment axial high (called the Mermaid's 
Purse), between 56° 5.2 and 56° 5.4 S and be-
tween 30° 19 and 30° 19.35W at ~2,600 m 
depth. Prominent north–south structur-
al fabric to the seafloor defines a series of 
staircased, terraced features that are divided 
by west-facing scarps. A major steep-sided 
fissure runs north–south through the cen-
tre of the site, between longitude 30° 19.10W 
and 30° 19.15W. The fissure is filled in plac-
es by lobes of pillow basalts, and the main 
hydrothermal vents are located at the in-
tersection between this main fissure and a 
west–east striking fault or scarp, consist-
ent with the expected location of active 
venting on back-arc spreading ridges. Rel-
ict (extinct) and actively venting chimneys 
are resolvable in the high-resolution multi-

beam bathymetry obtained by the ROV Isis, 
clustered in a band running approximate-
ly northwest–southeast. Numerous vol-
canic cones and small volcanic craters are 
also apparent around the vent field. Chim-
neys of variable morphology were up to 15 m 
tall and venting clear fluid with a maximum 
measured temperature of 352.6°C, which 
formed focused black smokers on con-
tact with cold seawater. Some of the chim-
neys have expanded tops with hot vent flu-
id (>300°C) emanating from the underside, 
similar to the flanges found at North East 
Pacific vents. Diffuse vent flow was observed 
at a variety of locations, with temperatures 
varying from 3.5 to 19.9°C, compared with a 
background temperature of ~0.0°C. Around 
the periphery of the active high-tempera-
ture vents and diffuse flow sites are micro-
bial mats that form a halo around the vent-
ing area.

The vent sites are situated between 
60° 02.5 and 60° 03.00S and between 29° 59 
and 29° 58.6W, at ~2,400 m depth, amongst 
relatively flat sheet lavas to the north of a 
major collapse crater (named the Devil's 
Punchbowl). The ridge axis is heavily cre-
vassed and fissured, with numerous col-
lapse features, lava drain-back features, 
and broken pillow lava ridges. Major fis-
sures run north-northwest–south-south-
east through the site, breaking up an other-
wise flat and unvaried terrain. Topographic 
highs in the centre of the study site are pos-
sibly dead magma domes, with no hydro-
thermal activity around these sites. Most 
active venting appears to lie along one of 
the smaller fissures, west of a main north–
south trending feature. Diffuse flow and 
black smokers line the feature inter-
mittently, but activity becomes reduced 
and dies away farther south, towards the 
“punchbowl” itself. The chimneys were ei-
ther emitting high-temperature fluids with 
a maximum temperature of 382.8°C (Ivo-
ry Tower) or had lower temperature diffuse 
flow between 5 and 19.9°C (Car Wash vent). 
Low-temperature diffuse flow was associat-
ed with fissures and fine cracks in the sheet 
lava; the background temperature varied 
from −0.11°C to −1.3°C.'

(source:  http://www.plosbiolo-
gy.org/article/info:doi/10.1371/journal.
pbio.1001234, Credit: AD Rogers University 
of Oxford and NERC CHESSO project)

ICE CAP 
2013, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Antarctica 
Ice Cap_NASA.jpg (7 October 2013)
Credit: NASA

UNDER THE ICE CAP 
2013, Satellite image
Source: http://www.wired.co.uk/news/archive/2013-06/07/antarctica-bedm-
ap2 (7 October 2013)
Credit NASA/Goddard Space Flight Center

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Computer generated images
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities 
in the Southern Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Photographs
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities in 
the Southern
Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://en.es-static.us/upl/2012/01/antarctic_black_smokers.jpg (7 
October 2013)

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://www.livescience.com/17716-gallery-life-antarctic-deep-sea-
vents.html (7 October 2013)
Credit: NERC ChEsSo Consortium

BLACK SMOKERS
Hydrothermal vents or ‘Black Smokers’ of the East Scotia Ridge, 2600 me-
tres below sea level.
2012, Photograph
Source: http://www.mpi-bremen.de/Binaries/Binary5561/black_Smoker1.
jpg (7 October 2013)
Credit: MARUM Forschungszentrum Ozeanrander, Universitat Bremen

liquid ocean under its icy surface. A liquid 
ocean would be the first place to look for life 
as we know it. A small robot could bring a 
miniaturised submarine through 10km of 
ice, to the liquid ocean. It can use a heat el-
ement and hot water jet to melt through 
the ice. The journey will take 4–6 years. The 
main difficulties with designing such a ro-
bot are the long required lifetime, the heat 
transport during flight to Europa and the 
communication through 10km of ice. An 
explorative mission to get more informa-
tion about the ice layer on Europa is need-
ed before a detailed design of such probe can 
be made.'

Department of Extraterrestrial Engi-
neering

Letter 16 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in San Francis-
co  22/04/2012

Dear Marguerite,
Europa is one of most promising plac-

es in our solar system where life may flour-
ish. As you may know, observations from 
several space missions suggest that Europa 
has an active interior maintained by the 
tidal stresses from Jupiter and other Jovi-
an moons. The active interior could sustain 
a liquid ocean under the European ice crust 
and provide enough energy for organic evo-
lution. 

Life as we understand it requires three 
basic ingredients: liquid water, energy and 
organic compounds. I would like to suggest 
that Europa may posses all of the ingredi-
ents to sustain life.

One of the oldest and the most pro-
found questions that faces humanity is: 
does life flourish outside of planet Earth? 
Over the past decades, Europa's potential 
to sustain life has made it one of the most 
promising places in our solar system to ad-
dress this question.

In 1610, Galileo Galilei pointed his tel-
escope at Jupiter and discovered 'four stars 
that wander around Jupiter as does the 
moon around Earth'. The 'stars' Galileo re-
ferred to are the four largest Jovian moons: 
Io, Europa, Ganymede and Callisto. The Gal-
ilean moons, as they are called, dethroned 
the Earth as the centre of the Universe and 
favoured Copernicus's heliocentric theory.

Department of Research for Extrater-
restrial Life

Letter 19 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
24/04/2012

Dear Marguerite,
The issue you raise about the film 

Roma is very interesting. What is at stake 
when one wants to discover a previously 
unexplored place? 

This problem is actually taken into 
account when it comes to exploring other 
planets. For example, the ultimate fate of an 
orbiter exploring Europa would be its im-
pact with Europa. 

Planetary protection equipment re-
quirements can be met following this ap-
proach: radiation sterilisation during the 
primary mission for most external and un-
shielded internal surfaces, combined with 
pre-launch sterilisation of shielded com-
ponents.

I hope this helps.
Department of Research for Extrater-

restrial Life

Letter 20 : 
Department of Hydrothermal Vents to Margue-
rite Humeau, in East Antarctica 25/04/2012

Dear Marguerite,
I will try to answer your questions as 

precisely as possible. 
Hydrothermal vents may exists on 

Europa’s ocean floor and create local hot-
spots for chemosynthetic lifeforms, provid-
ing sources of energy and nutrients.

A radiation-driven microbial ecosys-
tem in the ice crust of Europa has been sug-
gested. 

Charged particles are accelerated in Ju-
piter’s powerful magnetosphere and bom-
bard Europa. The charged particles then 
could interact with ice to produce organic 
and oxidant molecules. The organic mate-
rials need to reach the subsurface ocean to 
begin evolution. Melt through regions such 
as the Conamara Chaos could be the means 
of transporting the organics to the ocean. 
It has been shown that such a system sus-
tained by radiation energy is impossible.

Although photosynthesis is ruled out 
as a possible energy source for a Europan 
ocean under an ice shell tens of kilometres 
thick, it is a possible energy source for the 
sunlit regions at the shallow depths of the 
ice shell. One such potential habitat for pho-
tosynthetic organisms was proposed.

The lateral motion of adjacent ice 
crusts create tectonic geological features. 
The mechanical energy from the move-
ments may be enough to cause a significant 
rise in local temperature and reduction in 
the viscosity of ice. This process could even-
tually lead to the creation of transient liq-
uid water or brine pockets within the reach 
of sunlight. This theory makes photosyn-
thesis another possible source of energy of 
Europan life.

Best regards,
Department of Hydrothermal Vents

3
EUROPA

Letter 12 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 13/04/2012

Dear Marguerite, 
My apologies for the long delay in re-

sponding to your email. Since you are only 
representing yourself (not a publication) 
and you've asked about my past publica-
tions, we can talk freely.

Having dispensed with that formal-
ity, I'd be happy to discuss your project to 
communicate through the ice above Lake 
Vostok. I'm delighted to know that some-
one read about the study we did. 

Our design was for the Jovian moon 
Europa, but we made the point that a similar 
probe could prove useful for exploring Lake 
Vostok. My contribution was in designing 
the communication system for the relay be-
tween the probe and the base station at the 
ice surface. The design used radio frequen-
cies, not acoustic power. So my expertise on 
ice and sound vibrations will be limited to 
what I have read about glacier soundings. 

I may be able to contact the scientist 
that was working with our study group. He 
was an expert in glaciers, and may be able to 
provide you with more contacts or direc-
tion. He has since retired, but I will try to 
find his contact information. In the mean-
time, I'd be happy to look at your ideas about 
the acoustic vibration transmission chal-
lenges. 

Sincerely yours, 
Department of Research for Extrater-

restrial Life on Europa

Letter 14 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 21/04/2012

Hello Marguerite, 
I've done a little looking for referenc-

es for bacterial communication using radio 
waves. I found this reference to the work by 
Allan Widom: 

http://phys.org/news/2011-04-the-
oretical-physicists-explanation-bacte-
ria-radio.html 

Is this what you were think of? The ra-
dio frequencies described are around 1 kHz, 
which penetrates ice pretty well. These fre-
quencies might also penetrate water, but I'll 
need to look that up. Some of the 1970's pa-
pers on the ice-penetrating radar describe 
getting a reflection signal from the ice-wa-
ter boundard, and also from the water/rock 
boundary at the bottom of the subglacial 
lakes. So the frequencies used did pene-
trate the ice and the water sufficiently well. 
However, these were transmitted by the re-
searchers at fairly high power, so that they 
could get enough signal back to measure. 

The biggest problem with sensing bac-
terial radio emission is that these are prob-
ably going to be very low power signals. 
It's possible to detect these in a laborato-
ry, but picking them up from below kilom-
eters of ice is a real challenge. The first piece 
of equipment that comes to mind is a large 
receiving antenna. Then you need a receiv-
er that is designed for sensing the particular 
frequencies you need to study. The receiv-
ers are commercial productions. The anten-
na would probably be custom-designed and 
built hardware, depending on how large it 
must be. 

If we had an estimate of how strong 
a signal the bacteria emit, I could estimate 
how big an antenna you need to think about. 
However, it's a fair comparison to say that 
sensing 1 kHz bacteria emission below sev-
eral kilometers of ice is comparable to us-
ing radio astronomy parabolic antennas to 
sense radio emissions from stars halfway 
across our galaxy.  

Do you have any idea how small a sig-
nal you would be trying to detect? 

Best regards,
Department of Research for Extrater-

restrial Life on Europa

Letter 15 : 
Department of Extraterrestrial Engineering to 
Marguerite Humeau, in London 21/04/2012

Dear Marguerite,
Please find attached an abstract of the 

paper that I read a couple of years ago, about 
the possibility of life on Europa and a possi-
ble way to go and find it. I think this may be 
of interest for your quest.

23 September 2004
'Previous missions into the outer so-

lar system have found a natural satellite 
around Jupiter, Europa, that may contain a 

N
NARRATOR

Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

The obsessional quest 
started after I read 
an article in a British 
newspaper. The article 
was talking about the 
possibility of finding 
life in the only unex-
plored place on Earth: 
the deep and dark wa-
ters of Antarctica. 
The expedition lead-
er was speculating 
on microbes and oth-
er unfamiliar crea-
tures living in these 
obscure lakes and riv-
ers. He was explaining 
that these creatures 
may be trapped under 
the ice in the subgla-
cial waters or in the 
cold oceans around 
the continent, as close 
as one could imagine 
to the centre of the 
Earth. 

1
VOSTOK AND 
OTHER TIME

CAPSULES
Letter 1 :   

Vostok Lake   to Marguerite Humeau, in New 
York 11 / 01 / 2012

Dear Marguerite. 
As you may know already, the Vostok 

Lake in Antarctica is one of the hundreds of 
lakes trapped under a thick layer of ice. It 
could contain million-year-old lifeforms. 
Scientists are tempted to go and find out, 
but until now they have forbidden them-
selves to do so. Drilling through the ice to 
penetrate the lake might immediately al-
ter its pristine waters and ecosystem. It is 
therefore – with modern technologies – im-
possible to verify the truth behind the spec-
ulations.

Vostok Lake Department 11/01/2012

LAKE VOSTOK
This lake contains an environment which has been sealed off below three 
kilometres of ice for millions of years; the conditions could resemble those of 
the hypothesised ice-covered ocean of Jupiter’s moon Europa. Using the RA-
DARSAT dataset of Antarctica, the abandoned Russian station on top of Lake 
Vostok is visible. It is in the left section of the lake in this image.
26 September 1997, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Lake_
Vostok_NASA.jpg (7 October 2013)
Credit: NASA/Goddard Space Flight Center Scientific Visualization Stu-
dio. Additional credit goes to Canadian Space Agency, RADARSAT Inter-
national Inc.

LAKE VOSTOK
2004, Computer generated image
Source: http://www.americanpolar.org/wp-content/uploads/2011/01/lake_
vostok_1big.jpg (7 October 2013)
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100 BLACK 
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Letter 3 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Santa Barbara 
29/02/2012

Dear Marguerite, 
I hope this will help. Perhaps the en-

vironment on Earth most analogous to Eu-
ropa's ocean is Lake Vostok in East Antarcti-
ca. Its liquid water body spans 10,000 square 
kilometres. It lies beneath approximately 
four kilometres of slow moving glacial ice. 

It is thought that subglacial lakes 
may have one of the lowest stocks of via-
ble organisms on Earth. However, hotspots 
of geothermal activity, which maintain the 
liquid body, could provide local sources of 
energy and temperatures more favourable 
to life and growth. Such environmental con-
ditions would be comparable to those sur-
rounding deep sea hydrothermal vents.

Scientists have yet to tap into the lake 
itself, but a project has been initiated to do 
just that. Not only will Lake Vostok pro-
vide insight into life sustaining processes 
in the extreme conditions of the subglacial 
lake, but it will also provide scientists with a 
useful Earth-based analogue and a test-bed 
for technology to assist in the design of un-
manned planetary missions to Europa.

With best regards,
Department of Research for Extrater-

restrial Life

Letter 4 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
02/03/2012

Dear Marguerite,
To answer your questions, in the past 

few decades scientists have come to a real-
isation that where there is liquid water on 
Earth, life does exist. They have found that 
this in true in virtually any extreme con-
dition. Extremes in temperature, radiation, 
pressure, and salinity have all been over-
come by lifeforms on Earth in the presence 
of liquid water.

Europa lies well outside of the conven-
tional notion of the habitable zone in the 
Solar System. However, with the revelation 
that life thrives in the most extreme envi-
ronments on Earth, the possibility that life 
could be sustained in similar environments 
on Europa becomes greater. 

Two examples of extreme environ-
ments of Earth: Lake Vostok and the hy-
drothermal vent community in the Gulf of 
Mexico.

There might therefore be good chanc-
es that life is found on Europa. Moreover, 
life was discovered recently in the deep: in 
the East Scotia Ridge hydrothermal vents of 
Antarctica.

We might be able to meet extraterres-
trial life soon.

Best regards,
Department of Research for Extrater-

restrial Life

Letter 5 : 
Department of Alien Worlds to Marguerite Hu-
meau, in East Antarctica 12/03/2012

Dear Marguerite, 
Please find a depiction of a place that 

truly looked like an extraterrestrial world: 
the hydrothermal vents of Antarctica.

'Hydrothermal vents appear as black 
chimney-like structures that emit a cloud 
of black material. Hydrothermal vents typ-
ically emit particles with high levels of sul-
fur-bearing minerals. Hydrothermal vents 
are formed in fields hundreds of meters 
wide when superheated water from below 
earth's crust comes through the ocean floor. 
Compared to the surrounding sea floor, hy-
drothermal vent zones have a density of or-
ganisms 10,000 to 100,000 times greater. 
The temperature at this depth is just above 
freezing, 34-37 degrees ºf.

The vent sites lie just south of the 
segment axial high (called the Mermaid's 
Purse), between 56° 5.2 and 56° 5.4 S and be-
tween 30° 19 and 30° 19.35W at ~2,600 m 
depth. Prominent north–south structur-
al fabric to the seafloor defines a series of 
staircased, terraced features that are divided 
by west-facing scarps. A major steep-sided 
fissure runs north–south through the cen-
tre of the site, between longitude 30° 19.10W 
and 30° 19.15W. The fissure is filled in plac-
es by lobes of pillow basalts, and the main 
hydrothermal vents are located at the in-
tersection between this main fissure and a 
west–east striking fault or scarp, consist-
ent with the expected location of active 
venting on back-arc spreading ridges. Rel-
ict (extinct) and actively venting chimneys 
are resolvable in the high-resolution multi-

beam bathymetry obtained by the ROV Isis, 
clustered in a band running approximate-
ly northwest–southeast. Numerous vol-
canic cones and small volcanic craters are 
also apparent around the vent field. Chim-
neys of variable morphology were up to 15 m 
tall and venting clear fluid with a maximum 
measured temperature of 352.6°C, which 
formed focused black smokers on con-
tact with cold seawater. Some of the chim-
neys have expanded tops with hot vent flu-
id (>300°C) emanating from the underside, 
similar to the flanges found at North East 
Pacific vents. Diffuse vent flow was observed 
at a variety of locations, with temperatures 
varying from 3.5 to 19.9°C, compared with a 
background temperature of ~0.0°C. Around 
the periphery of the active high-tempera-
ture vents and diffuse flow sites are micro-
bial mats that form a halo around the vent-
ing area.

The vent sites are situated between 
60° 02.5 and 60° 03.00S and between 29° 59 
and 29° 58.6W, at ~2,400 m depth, amongst 
relatively flat sheet lavas to the north of a 
major collapse crater (named the Devil's 
Punchbowl). The ridge axis is heavily cre-
vassed and fissured, with numerous col-
lapse features, lava drain-back features, 
and broken pillow lava ridges. Major fis-
sures run north-northwest–south-south-
east through the site, breaking up an other-
wise flat and unvaried terrain. Topographic 
highs in the centre of the study site are pos-
sibly dead magma domes, with no hydro-
thermal activity around these sites. Most 
active venting appears to lie along one of 
the smaller fissures, west of a main north–
south trending feature. Diffuse flow and 
black smokers line the feature inter-
mittently, but activity becomes reduced 
and dies away farther south, towards the 
“punchbowl” itself. The chimneys were ei-
ther emitting high-temperature fluids with 
a maximum temperature of 382.8°C (Ivo-
ry Tower) or had lower temperature diffuse 
flow between 5 and 19.9°C (Car Wash vent). 
Low-temperature diffuse flow was associat-
ed with fissures and fine cracks in the sheet 
lava; the background temperature varied 
from −0.11°C to −1.3°C.'

(source:  http://www.plosbiolo-
gy.org/article/info:doi/10.1371/journal.
pbio.1001234, Credit: AD Rogers University 
of Oxford and NERC CHESSO project)

ICE CAP 
2013, Satellite image
Source: https://upload.wikimedia.org/wikipedia/commons/2/23/Antarctica 
Ice Cap_NASA.jpg (7 October 2013)
Credit: NASA

UNDER THE ICE CAP 
2013, Satellite image
Source: http://www.wired.co.uk/news/archive/2013-06/07/antarctica-bedm-
ap2 (7 October 2013)
Credit NASA/Goddard Space Flight Center

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Computer generated images
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities 
in the Southern Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
The Discovery of New Deep-Sea Hydrothermal Vent Communities in the 
Southern Ocean and Implications for Biogeography
2012, Photographs
Source: Rogers A. D., Tyler P. A., Connelly D. P., Copley J. T., James R. et al. 
(2012) The Discovery of New Deep-Sea Hydrothermal Vent Communities in 
the Southern
Ocean and Implications for Biogeography (7 October 2013)
Credit: A. D. Rogers University of Oxford and NERC CHESSO project

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://en.es-static.us/upl/2012/01/antarctic_black_smokers.jpg (7 
October 2013)

BLACK SMOKERS
Hydrothermal vents of the East Scotia Ridge, 2600 metres below sea level.
2012, Photograph
Source: http://www.livescience.com/17716-gallery-life-antarctic-deep-sea-
vents.html (7 October 2013)
Credit: NERC ChEsSo Consortium

BLACK SMOKERS
Hydrothermal vents or ‘Black Smokers’ of the East Scotia Ridge, 2600 me-
tres below sea level.
2012, Photograph
Source: http://www.mpi-bremen.de/Binaries/Binary5561/black_Smoker1.
jpg (7 October 2013)
Credit: MARUM Forschungszentrum Ozeanrander, Universitat Bremen

liquid ocean under its icy surface. A liquid 
ocean would be the first place to look for life 
as we know it. A small robot could bring a 
miniaturised submarine through 10km of 
ice, to the liquid ocean. It can use a heat el-
ement and hot water jet to melt through 
the ice. The journey will take 4–6 years. The 
main difficulties with designing such a ro-
bot are the long required lifetime, the heat 
transport during flight to Europa and the 
communication through 10km of ice. An 
explorative mission to get more informa-
tion about the ice layer on Europa is need-
ed before a detailed design of such probe can 
be made.'

Department of Extraterrestrial Engi-
neering

Letter 16 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in San Francis-
co  22/04/2012

Dear Marguerite,
Europa is one of most promising plac-

es in our solar system where life may flour-
ish. As you may know, observations from 
several space missions suggest that Europa 
has an active interior maintained by the 
tidal stresses from Jupiter and other Jovi-
an moons. The active interior could sustain 
a liquid ocean under the European ice crust 
and provide enough energy for organic evo-
lution. 

Life as we understand it requires three 
basic ingredients: liquid water, energy and 
organic compounds. I would like to suggest 
that Europa may posses all of the ingredi-
ents to sustain life.

One of the oldest and the most pro-
found questions that faces humanity is: 
does life flourish outside of planet Earth? 
Over the past decades, Europa's potential 
to sustain life has made it one of the most 
promising places in our solar system to ad-
dress this question.

In 1610, Galileo Galilei pointed his tel-
escope at Jupiter and discovered 'four stars 
that wander around Jupiter as does the 
moon around Earth'. The 'stars' Galileo re-
ferred to are the four largest Jovian moons: 
Io, Europa, Ganymede and Callisto. The Gal-
ilean moons, as they are called, dethroned 
the Earth as the centre of the Universe and 
favoured Copernicus's heliocentric theory.

Department of Research for Extrater-
restrial Life

Letter 19 : 
Department of Research for Extraterrestri-
al Life to Marguerite Humeau, in Los Angeles 
24/04/2012

Dear Marguerite,
The issue you raise about the film 

Roma is very interesting. What is at stake 
when one wants to discover a previously 
unexplored place? 

This problem is actually taken into 
account when it comes to exploring other 
planets. For example, the ultimate fate of an 
orbiter exploring Europa would be its im-
pact with Europa. 

Planetary protection equipment re-
quirements can be met following this ap-
proach: radiation sterilisation during the 
primary mission for most external and un-
shielded internal surfaces, combined with 
pre-launch sterilisation of shielded com-
ponents.

I hope this helps.
Department of Research for Extrater-

restrial Life

Letter 20 : 
Department of Hydrothermal Vents to Margue-
rite Humeau, in East Antarctica 25/04/2012

Dear Marguerite,
I will try to answer your questions as 

precisely as possible. 
Hydrothermal vents may exists on 

Europa’s ocean floor and create local hot-
spots for chemosynthetic lifeforms, provid-
ing sources of energy and nutrients.

A radiation-driven microbial ecosys-
tem in the ice crust of Europa has been sug-
gested. 

Charged particles are accelerated in Ju-
piter’s powerful magnetosphere and bom-
bard Europa. The charged particles then 
could interact with ice to produce organic 
and oxidant molecules. The organic mate-
rials need to reach the subsurface ocean to 
begin evolution. Melt through regions such 
as the Conamara Chaos could be the means 
of transporting the organics to the ocean. 
It has been shown that such a system sus-
tained by radiation energy is impossible.

Although photosynthesis is ruled out 
as a possible energy source for a Europan 
ocean under an ice shell tens of kilometres 
thick, it is a possible energy source for the 
sunlit regions at the shallow depths of the 
ice shell. One such potential habitat for pho-
tosynthetic organisms was proposed.

The lateral motion of adjacent ice 
crusts create tectonic geological features. 
The mechanical energy from the move-
ments may be enough to cause a significant 
rise in local temperature and reduction in 
the viscosity of ice. This process could even-
tually lead to the creation of transient liq-
uid water or brine pockets within the reach 
of sunlight. This theory makes photosyn-
thesis another possible source of energy of 
Europan life.

Best regards,
Department of Hydrothermal Vents

3
EUROPA

Letter 12 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 13/04/2012

Dear Marguerite, 
My apologies for the long delay in re-

sponding to your email. Since you are only 
representing yourself (not a publication) 
and you've asked about my past publica-
tions, we can talk freely.

Having dispensed with that formal-
ity, I'd be happy to discuss your project to 
communicate through the ice above Lake 
Vostok. I'm delighted to know that some-
one read about the study we did. 

Our design was for the Jovian moon 
Europa, but we made the point that a similar 
probe could prove useful for exploring Lake 
Vostok. My contribution was in designing 
the communication system for the relay be-
tween the probe and the base station at the 
ice surface. The design used radio frequen-
cies, not acoustic power. So my expertise on 
ice and sound vibrations will be limited to 
what I have read about glacier soundings. 

I may be able to contact the scientist 
that was working with our study group. He 
was an expert in glaciers, and may be able to 
provide you with more contacts or direc-
tion. He has since retired, but I will try to 
find his contact information. In the mean-
time, I'd be happy to look at your ideas about 
the acoustic vibration transmission chal-
lenges. 

Sincerely yours, 
Department of Research for Extrater-

restrial Life on Europa

Letter 14 : 
Department of Research for Extraterrestri-
al Life on Europa to Marguerite Humeau, in Los 
Angeles 21/04/2012

Hello Marguerite, 
I've done a little looking for referenc-

es for bacterial communication using radio 
waves. I found this reference to the work by 
Allan Widom: 

http://phys.org/news/2011-04-the-
oretical-physicists-explanation-bacte-
ria-radio.html 

Is this what you were think of? The ra-
dio frequencies described are around 1 kHz, 
which penetrates ice pretty well. These fre-
quencies might also penetrate water, but I'll 
need to look that up. Some of the 1970's pa-
pers on the ice-penetrating radar describe 
getting a reflection signal from the ice-wa-
ter boundard, and also from the water/rock 
boundary at the bottom of the subglacial 
lakes. So the frequencies used did pene-
trate the ice and the water sufficiently well. 
However, these were transmitted by the re-
searchers at fairly high power, so that they 
could get enough signal back to measure. 

The biggest problem with sensing bac-
terial radio emission is that these are prob-
ably going to be very low power signals. 
It's possible to detect these in a laborato-
ry, but picking them up from below kilom-
eters of ice is a real challenge. The first piece 
of equipment that comes to mind is a large 
receiving antenna. Then you need a receiv-
er that is designed for sensing the particular 
frequencies you need to study. The receiv-
ers are commercial productions. The anten-
na would probably be custom-designed and 
built hardware, depending on how large it 
must be. 

If we had an estimate of how strong 
a signal the bacteria emit, I could estimate 
how big an antenna you need to think about. 
However, it's a fair comparison to say that 
sensing 1 kHz bacteria emission below sev-
eral kilometers of ice is comparable to us-
ing radio astronomy parabolic antennas to 
sense radio emissions from stars halfway 
across our galaxy.  

Do you have any idea how small a sig-
nal you would be trying to detect? 

Best regards,
Department of Research for Extrater-

restrial Life on Europa

Letter 15 : 
Department of Extraterrestrial Engineering to 
Marguerite Humeau, in London 21/04/2012

Dear Marguerite,
Please find attached an abstract of the 

paper that I read a couple of years ago, about 
the possibility of life on Europa and a possi-
ble way to go and find it. I think this may be 
of interest for your quest.

23 September 2004
'Previous missions into the outer so-

lar system have found a natural satellite 
around Jupiter, Europa, that may contain a 
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Proposal for : 
Serenading Extraterrestrial Creatures with Stunts,  
Vibrations, Light, Chemistry, and Live Magic.

The obsessional quest 
started after I read 
an article in a British 
newspaper. The article 
was talking about the 
possibility of finding 
life in the only unex-
plored place on Earth: 
the deep and dark wa-
ters of Antarctica. 
The expedition lead-
er was speculating 
on microbes and oth-
er unfamiliar crea-
tures living in these 
obscure lakes and riv-
ers. He was explaining 
that these creatures 
may be trapped under 
the ice in the subgla-
cial waters or in the 
cold oceans around 
the continent, as close 
as one could imagine 
to the centre of the 
Earth. 


