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The search for life continues
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THE INTERGALACTIC WANDERERS OF

A ROGUE WORLD
WHAT KIND OF LIFE WOULD EXIST ON A WORLD WITH NO SUN?

How does a culture evolve under the ocean
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Explore the planet that has become a lone wanderer

In the deep depth the Ghost Eyed Voyager Fish stalks

Learn how a planet may maintain internal heating

how can an alien society be developed at the bottom of the ocean?

The hunt for alien microfossils is just around the corner 

Learn how a planet may maintain internal heat 

how can an alien society be developed at o

In the deep depth the Ghost eyed voyager 

The hunt for alien microfossils is jus

Explore the planet that has become a lone 



Imagine the sun vanishes in an instant without a trace. If the Sun 
miraculously disappeared, the Earth (and all the other objects in the Solar 
System) would continue their forward motion in a straight line off into space, 
instead of following their almost-circular orbits.

For the Earth this means it would head off towards the stars at about 30km/s 
(67,000mph). There may be some subsequent interaction between the 
planets of the former Solar System, but otherwise we’d continue floating through 
space probably without ever encountering another object. While this would 
certainly speak gloom for the majority of life on Earth, the underwater creatures 
of the deepest depths of the planet could still theroetically survive for the next 
millenia. This is all thanks to the internal heating supplied by the core and che-
mosynthesis. 

For the majority of issue of Alien Life, we continue to question the nature of 
what it means to have a habitable environment. This challenges us to truly ex-
plore the nature of complex organisms and dive into theoretical possibilities 
based on our limited understandings of the universe around us. However when 
it comes rogue planets, we may already have all the knowledge we need to con-
ceptualize life, because life on a rogue planet may very well be like the life we see 
in the deep oceans of earth.

In a way I believe that makes this issue a bit special, as the information research 
and presented can be showcased in a slightly different manner than what read-
ers may be used to. I hope this issue really opens up the 
possibilities of what the universe can provide, simply because it seems much 
closer to plausibility and reality. 

Stephan T Church

Editorial
Alien Life
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Jezero Crater, the 28-mile-wide (45 kilometers) 
hole in the ground that the Mars 2020 rover will 
begin exploring in February 2021, has ample 
deposits of minerals that are good at preserving 
microfossils here on Earth, two new studies 
have found.

One of those minerals is hydrated silica. After 
poring over data gathered by the Compact 
Reconnaissance Imaging Spectrometer for 
Mars (CRISM) instrument aboard NASA’s Mars 
Reconnaissance Orbiter, a team of researchers 
identified two Jezero outcrops that are rich in 
the stuff, Jesse Tarnas and colleagues reported 
this month in the journal Geophysical Research 
Letters.

“We know from Earth that this mineral phase is 
exceptional at preserving microfossils and other 
biosignatures, so that makes these outcrops 

exciting targets for the rover to explore,” Tarnas, 
a Ph.D. student in planetary science at Brown 
University, said in a statement.

Just like the 96-mile-wide (154 km) Gale Crater, 
which NASA’s Curiosity Mars rover has been 
exploring since August 2012, Jezero 
apparently hosted a lake in the ancient past. 
Orbital imagery has also revealed the remnants 
of a large delta in Jezero, which marks where a 
river drained into the lake. 

Deltas are good areas to search for signs of life, 
because these regions concentrate deposits from 
all over a river system. Indeed, the presence of 
a delta is one of the reasons NASA chose Jezero 
as the Mars 2020 landing site.

One of the newfound hydrated silica outcrops 
lies at the edge of the Jezero delta at low 

NASA’s Life-Hunting Mars 2020 Rover Will Search 
for Alien Microfossils

elevation, Tarnas and his team found. If the 
minerals formed where they now lie — which 
is no guarantee, since the material could have 
been washed in from afar — they may represent 
the delta’s lowest layer.

“The material that forms the bottom layer of a 
delta is sometimes the most productive in terms 
of preserving biosignatures,” co-author Jack 
Mustard, a professor of Earth, environmental 
and planetary sciences at Brown (and a 
professor of environmental studies there as 
well), said in the same statement. “So, if you can 
find that bottomset layer, and that layer has a lot 
of silica in it, that’s a double bonus.”

In the other new study, which was published 
online Monday (Nov. 11) in the journal Icarus, 
a different team of researchers used CRISM 
data to identify a “bathtub ring” of carbonate 

minerals in Jezero. Here on Earth, organisms 
use carbonates — minerals that contain the 
carbonate ion, CO3 — to build sturdy 
structures that can survive for billions of years 
in fossil form. Seashells, for example, are made 
of calcium carbonate. 

“Carbonate chemistry on an ancient lakeshore is 
a fantastic recipe for preserving records of 
ancient life and climate,” Mars 2020 deputy 
project scientist Ken Williford, of NASA’s Jet 

Propulsion Laboratory in Pasadena, California, 
said in the statement. (JPL leads the Mars 2020 
mission.) “We’re eager to get to the surface and 
discover how these carbonates formed.”

Carbonates themselves aren’t biosignatures; 
there are many different types, and most of them 
have nothing to do with life. But carbonate 
minerals form via the interaction of carbon 
dioxide and liquid water, so studying their 
presence and abundance could help reveal 

insights about Mars’ long-ago transition from a 
relatively warm and wet world to the cold desert 
planet that it is today, researchers said.

Mars 2020, which will soon get a new moniker 
via a student naming competition, is scheduled 
to launch in July 2020 and arrive on Jezero’s floor 
on Feb. 18, 2021. Another life-hunting Mars 
rover, the European-Russian robot Rosalind 
Franklin, will hit the red dirt in another, yet-to-
be-announced location at around the same time.

Lighter colors represent higher elevation in this image of Jezero Crater on Mars, the landing site for NASA’s Mars 2020 mission. The 
oval indicates the landing ellipse, where the rover will be touching down on Mars.

By Mike Wall

READ

Could we really be a year 
away from discovering Alien 
Life. Probably not, but the 
prospects of discovering any 
resemblance of intelligence 
is always an exciting one. 
With a new rover planned to 
launch in 2020, we’re itching 
to see what new information 
scientist might discover at the 
jezero Crater. In other news, 
scientist now know why the 
sun spouts millions of geysers 
from its surface. The reason 
you may very well find quite 
suprising.
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A Chinese Kuaizhou 1A rocket will launch two 
small satellites named KL-Alpha from the 
Jiuquan Satellite Launch Center in the Gobi 
Desert. The purpose of the mission and the 
time of the launch have not yet been 
disclosed.

Mercury transits the sun. Skywatchers (with 
proper eye protection) can see the small planet 
Mercury pass in front of the sun. 

SpaceX plans to launch its next batch of approx-
imately 60 satellites for its Starlink broadband 
internet service. A Falcon 9 rocket carrying the 
satellites will lift off from Cape Canaveral Air 
Force Station in Florida at 
9:51-10:02 a.m. EST (1451-1502 GMT).

NOV 10 NOV 11 NOV 11

Full Moon. The “Beaver Moon” will reach-full phase at 8:34 a.m. EDT (1334 GMT). NOV 12

NASA astronaut Andrew Morgan and ESA astronaut Luca Parmitano will take a 6.5-hour space-
walk outside the International Space Station to begin repairs on the Alpha 
Magnetic Spectrometer. 

NOV 15

The Leonid meteor shower peaks. NOV 17-18

India’s Polar Satellite Launch Vehicle (PSLV) will launch the first Cartosat 3 
series Earth observation satellite. It will lift off from the Satish Dhawan Space Center in 
Sriharikota, India.

SpaceCom 2019, the annual commercial space conference and exposition takes place in Houston.

Arianespace will use an Ariane 5 ECA rocket to launch the TIBA 1 and Inmarsat 5 F5 
communications satellites. It will lift off from the Guiana Space Center near Kourou, French 
Guiana, at 4:08 p.m. EST (2108 GMT).

NOV 20

NOV 20-21

NOV 22

When it comes to the mystery behind what 
causes jets of solar plasma that regularly erupt 
from the sun, clues have now emerged 
suggesting magnetic clashes on the surface of 
the sun may be the culprits, a new study finds.

These findings may also help shed light on the 
puzzle of why the fiery halo of the sun is so 
much hotter than its visible surface, 
researchers said. At any given time, about a 
million geysers of plasma dot the 
chromosphere, the sun’s lower atmosphere. 
Previous research has found these outbursts, 
known as solar spicules, can get hotter than 
180,000 degrees Fahrenheit (100,000 degrees 

Celsius).“We’ve seen them for about 140 years, 
but we don’t know what drives them,” study 
co-author Alphonse Sterling, a solar 
astrophysicist at NASA’s Marshall Space Flight 
Center in Huntsville, Alabama, told Space.com 
of these structures.

Other prior work has suggested that these 
spicules might help explain why the corona, the 
sun’s outer atmosphere, is so much hotter than 
its underlying layers. Whereas the 
photosphere, the sun’s visible surface, reaches 
about 10,000 F (5,500 C), and the 
chromosphere is a bit cooler at about 7,800 
F (4,320 C), temperatures in the corona can 

range from 1.7 million F (1 million C) to more 
than 17 million F (10 million C). Although 
spicules were discovered in 1877, their origins 
remain a mystery because of their brief nature. 
They often last less than 12 minutes, with solar 
plasma moving at speeds between 33,550 to 
89,475 mph (54,000 to 144,000 km/h). Some are 
even faster, dispersing in less than a minute and 
traveling at about 223,690 mph (360,000 km/h).

Now, using the Goode Solar Telescope at the 
Big Bear Solar Observatory in California, 
researchers have discovered clues about how 
spicules form.
“This telescope is the highest-resolution solar 

telescope ever built in the United States,” study 
co-author Wenda Cao, director of the Big Bear 
Solar Observatory and a solar physicist at the 
New Jersey Institute of Technology in Newark, 
told Space.com. “You need a 
high-resolution telescope with high sensitivity 
to see features like spicules, which are very 
small, narrow features on the sun.”

The researchers found that many spicules 
emerged within a few minutes of the formation 
of a patch on the photosphere with a magnetic 
field reversed from its surroundings. For 
example, spicules would often erupt from a 

A Million Geysers of Plasma Spout from the Sun, 
and Scientists May Finally Know Why
By Charles Choi

patch that was mostly polarized magnetic north 
shortly after it appeared within a region that 
was mostly polarized magnetic south.

According to the scientists, these findings 
suggested that spicules might form because 
of an effect known as magnetic reconnection. 
When two magnetic regions with differently 
oriented field lines encounter each other, those 
magnetic field lines can clash, break and 
reconnect with each other, explosively 
converting magnetic energy to heat and 
kinetic energy. Previous findings suggested that 
magnetic reconnection may also cause similar, 

larger outbursts, such as coronal jets, solar flares 
and coronal mass ejections, 
Sterling said. “The same processes that drive 
these large-scale eruptions may drive spicules 
also,” he said.

Data from NASA’s Solar Dynamics Observatory 
also revealed that after spicules formed, the 
overlying corona became hotter, according to 
the researchers. “Spicules may serve as the key 
to solving the coronal heating problem,” Cao 
said

These dates are subject to change, and will be updated throughout the year as firmer dates arise. Please DO NOT schedule travel based on a date you 
see here. Launch dates collected from NASA, ESA, Roscosmos, Spaceflight Now and others.

“
“

These findings may also help shed light on the 
puzzle of why the fiery halo of the sun is so much 

hotter than its visible surface



At 778,330,000 kilometers from the Sun, Jupiter 
is about 5 AU (5 times the distance from the Sun 

than the Earth). At this distance, the sun remains 
visible but starts to become less apparent. At around 30 
AU we find Neptune. Looking back at this 
distance, the sun now blends with the rest of the stars. 
Still even from this distance, the planet Uranus 
maintains its orbit around the sun. It isn’t until an 
estimated 5,000 to 100,000 AU that we reach the Oort 
cloud, a massive sphere of icy debris that is believed to 
make up the outer edge of the solar system. Given the 
gravitational power of a star, it almost implausible that a 
planet sized object could ever be outside of gravitational 
influence in our galaxy. However thanks to new 
discoveries, we now know that up to 50 Billion Rogue 
planets could exist in our galaxy alone. 

Known by the International Astronomical Union (IAU) 
as a sub brown dwarf, Rogue planets are objects in inter-
stellar space that have been ejected from their planetary 
system. They are between three times the size of Earth to 
twelve times the size of Jupiter. 
Initially jettisoned from a prior solar system as a re-
sult of gravitational interactions, they are sent roaming 
through the galaxy before being drawn into orbit by a 
neighboring star.  According to Portegies Zwart, an as-
tronomer at the University of Leiden, rogue planets tend 
to come from star systems where the planets have more 
inclined orbits. 

Article By 
Dorian S. Abbot

UNCOVER THE SECRETS OF THE MYSTERIOUS



make them free-floating.” WFIRST’s microlens-
ing studies promise to do just that. Hopefully as 
emerging studies continue, we’ll be able to come 
to more concrete answers.
So future understanding comes down to what 
evolving technologies can provide. With better 
imaging tools and more financing to mission 
that go beyond our own solar system, we may 
be able to uncover more insight into these 

fascinating worlds. Though, even if we were to 
possess more advanced tech, understanding one 
or even a few free-flowing planet would hardly 
give us a complete picture to the extent of what 
starless worlds have to offer. That is not to say 
it’s not worth exploration; any 
discoveries in the far future could give us a 
better understanding of planetary development 
after solar exodus. Even further such knowledge 
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Projected view of 
the hypothetical 
Steppenwolf planet. 
For the planet to 
have an underwater 
ocean, the planet 
would need to have 
a strong internal 
warming network 
throughout the 
world. This would 
mostly be due 
thanks to a system 
of hydrothermal 
vents.

could inform us to what potential future awaits 
for some of the planets in our own solar system.

This information is derived from a simulation 
of 1500 stars in the Orion Trapezium. From this 
simulation, 2522 planets were simulating orbit-
ing 500 of these stars. From this number, 357 
of these stars broke free of their parent’s gravity 
within the first 11 million years of 
evolution. “Collisions among planets and be-
tween planets and their host star are common,” 
Zwart States. “This happens in more than 3 
percent of planetary systems.” In addition, or-
bits of another stars planets, creating a possible 
slingshot effect where the planet dislodges and 
propels itself from orbit entirely, can disturb the 
solar system gravitational stability.

There are a lot of hypotheticals that can be con-
sidered when it comes to Rogue worlds. Given 
the number of variables that can be measured 
when discussing these lone worlds, it is hard to 
pin down a set nature to which any one Rogue 
Planet could have. Because of the distance 

from the sun, It is exceedingly difficult to study 
these strange worlds with our current tech-
nologies (Hamolli et al. 2018). Furthermore, 
most exoplanets are discovered through the use 
of various techniques that rely on examining 
the parent star. Without the bright light of a 
star to direct astronomers, they must instead 
focus on other techniques. One such tech-
nique, microlensing has shown promise. With 
Microlensing, scientists are able to amplify 
reflected background lights to detect bulges and 
amplifications of the light. For Rogue planets, 
microlensing may be short but it is able to de-
tect Rogue planets down to earth sized objects. 
However despite the limited success Microlens-
ing and other techniques provide, we have only 
discovered 20 of the potential 50 billion rogue 
planets in our galaxy. 

Ultimately, the census of free-floating worlds—
and lingering questions over what exactly lurks 

Without a star, the rogue world should certainly be considered a cold place. 
However due to the variable nature of  the planet’s prior conditions 
(atmospheric makeup, geology, etc) the temperature found on the planet 
would be widely varied. This is due to the atmosphere’s ability to capture 
heat. David J. Stevenson (1999) argued that in a thick high-pressure hydro-
gen atmosphere, pressure induced far-infared absorption by molecular hy-
drogen could support liquid water on the planet’s surface as a result of  the 
geothermal heat influx alone, which potentially could make the planet
 habitable. (Stevenson 1999) Supported by microbial communities 
discovered in Earth deep subsurface environments, these creatures live
 decoupled form photosynthetic reactions occurring on the surface. 
(Badescu 2011) Rather these communities use water radiolysis, magmatic 
degassing and other processes or preserve their metabolism. (2011)

What may be more fascinating is the theorized Steppenwolf  planet. Named 
by astrophysicist Eric Switzer and geophysicist Dorian Abott , the Steppen-
wolf  planet is a variant of  the Rogue Planet that contains a frozen surface 
but maintains a liquid subsurface thanks to hydrothermal ventilation and a 
liquid hot mantle. This creates an environment where subsurface creatures 

could thrive. Thusly if  a Steppenwolf  planet did house any life, these living 
creatures would exist in this planetary sized vessel wandering the cosmos. 
As Switzer and Abbot (2011) put it, “any life in this strange habitat would 
exist like a lone wolf  wandering the galactic steppe.” The Steppenwolf  
planet stand out amongst other hypotheticals in that it doesn’t take much to 
imagine what life would look like in the dark depths. 
Ever since the discovery of  the Mariana Trench in 1875, it has been 
theorized that some microbes and other life forms could exist off  a 
hydrothermal ocean vents. 

In 1977 we learned that a range of  oceanic creatures could exist off  of  
chemosynthesis provided by hydrothermal vents. Thanks to fissures on 
the seafloor, magma liquid is upwelled through to the surface pouring out 
of  chimney like structures made up grained sulfide minerals formed when 
the hot hydrothermal fluids mix with near-freezing water. To survive these 
depths, a myriad of  creatures have to adapt to the still icy climates and 
massive pressures of  the ocean. Near transparent skin, bioluminescence, 
and malleable body structures are just a few rare traits found to the 
indigenous life found deep in the Mariana Trench. 

unseen in the outer dark—will be completed 
by observatories in space freed from mundane 
limitations like Earth’s rotation and weather. 
NASA’s Wide-Field Infrared Survey Telescope, 
a sort of super-Hubble with a panoramic view, 
is planned for launch in the mid-2020s with an 
intensive microlensing survey as one of its main 
science objectives. The telescope’s provenance 
is a complicated one, but one root of its origins 
lies in a proposal first made to NASA in the 
2000s by MOA’s staunch defender, David 
Bennett.

“If you want to understand the possibility of life 
on other planets, it takes more than just finding 
one in the same size and orbit as Earth and try-
ing to study it,” Bennett says. “There are many 
things that feed into a planet’s habitability.
If we really want to look for life, we need to 
understand the processes involved in planet 
formation, some of which can eject planets and 



How do planets go rogue?

Planets can be kicked into higher or lower orbits, smashed into stars or 
flung out with an escape velocity that means they’ll never orbit their star 
again. ... But the vast majority of rogue planets probably formed early on 
in their solar systems.

How plentiful are they?

these strange worlds aren’t mere statistical anomalies. They likely out-
number “normal” alien planets with obvious parent stars by at least 50 
percent, and they’re nearly twice as common in our galaxy as 
main-sequence stars

It’s true, In August 2006 the International 
Astronomical Union redifined what it 
meant to be a classified as a planet. It 
was due to this change that Pluto is no 
longer considered a planet. the three 
criteria of the IAU for a full-sized planet 
are:

1. It is in orbit around the Sun.

2. It has sufficient mass to assume hydrostat-
ic equilibrium (a nearly round shape).

3. It has “cleared the neighborhood” around 
its orbit

Because rogue planets do not orbit 
around the sun, they cannot be
 classified as a planet. This is made 
more confusing that the title of Rogue 
Planet has the same label “Planet” in it’s 
title. This could be the same said about 
Dwarf Planets which haven’t “cleared 
their neighborhood” and thus are not 
referred to as planets.

It should also be noted that by the IAU’s 
classification of planets, anything out-
side our solar system cannot be 
classified as a planet because the first 
criteria specifies that a planet must orbit 
around the “sun.” This means any 
exoplanet cannot thusly be a planet.

In the end, it may be best to just not fret 
over titles. As our understanding of the 
universe expands so too will be the way 
we define the worlds around.

   

WAIT! So Rogue Planets aren’t actually 
classified as planets?

So are all Rogue Planets also  Steppenwolf Planets?

While Rogue planets can come in many different shapes and forms, this issue will be 
focusing solely on the Steppenwolf variant from throughout this issue. Were to cover every 
possibility when it comes to Rogue worlds, we could devote at least two years of issues to that 
alone. Indoubtedly we will be revisiting Rogue worlds in the future with a focus on perhaps some 
even crazier possibilities. 

Are there any planets like the Steppenwolf?

Yes! Scientist actually suspect moons such as Europa and 
Enceladeus to have geology that mirrors the theorized 
Steppenwolf planet. It is even possible that they currently harbor life that 
we are currently unaware of.

The conversations you remember

Celestron’s signature orange-tube telescope combines advanced features 
and excellent optics in one easy-to-use system, the NexStar 8SE. It’s the 
perfect choice for your first serious telescope, offering impressive views at 
an economical price.

Of course, it’s what’s inside the mount that really counts. Sturdy 
construction from high-quality components give NexStar SE the pointing 
and tracking accuracy needed to observe and follow your favorite targets 
with pushbutton ease. Use the included NexStar+ hand control to locate 
over 40,000 celestial objects, or take a Sky Tour and let your telescope 
show you the best objects currently visible.

Aligning your telescope is simple and painless, too, thanks to SkyAlign. 
This process makes alignment as easy as 1-2-3: just center three bright 
objects in your eyepiece and press ALIGN. For even easier alignment, 
attach our StarSense AutoAlign and your NexStar SE aligns itself!

If you’re interested in astroimaging, the NexStar SE is Fastar-compatible 
for ultra-fast, wide field imaging. For planetary imaging, there’s no better 
choice than a NexStar 8SE paired with one of our Skyris cameras. From 
your first observing session

Start with questions that matter



Most ecosystems on earth ultimately rely on photosynthesis, with 
the energy source being solar. In marked contrast, deep-sea 

hydrothermal ecosystems are based predominantly on chemosynthesis, 
with the energy source being geothermal. Many of the chemosynthetic 
microbes are fueled by hydrogen sulfide, which is present at 
low-temperature vents in concentrations up to several hundred 
micromoles per liter and at high-temperature vents in concentrations up 
to 100 milimoles per liter. These microbial organisms can be either
 ‘free-living’ (in the water or on the surface of various substrates) or sym-
biotic in association with certain vent organisms. 

The vestimentiferan tubeworms Riftia pachyptila and Tevnia jerichonana, 
for example, each have a specialized ‘tissue,’ known as the trophosome, 
which is comprised entirely of chemosynthetic bacteria. The tubeworms 
have no mouth, no digestive system, and no anus; in short, no opening to 
the external environment. Hydrogen sulfide diffuses across cell 
membranes and is transported via the hemoglobin-containing 
circulatory system to the trophosome, where it is utilized by the 
associated symbionts. Mussels (Bathymodiolus thermophilus) and 
vesicomyid clams (Calyptogena magnifica), common along both the Gala-
pagos Rift and East Pacific Rise (EPR), represent two of the other domi-
nant members of the vent megafauna that house chemosynthetic symbi-
onts. In the case of each of these bivalves, the symbionts are 
associated with the gills and both species have modified feeding 
apparatuses relative to those of shallow-water related species (likely a re-
sult of their predominant reliance on the associated symbionts for nutri-
tion). Closely related mussels and clams within the families 
Mytilidae and Vesicomyidae are common constituents of the fauna
 associated with vents along mid-oceanic ridge and back-arc spreading 
centers (as well as at many cold-water hydrocarbon seeps) throughout the 
world’s oceans. All of these bivalve mollusks retrieved to date 
appear to contain thiotrophic (‘sulfur-feeding’) or methanotrophic (‘meth-
ane-feeding’) chemosynthetic symbionts.

Article By 
Damnheit McHugh
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Most bacteria and archaea cannot survive 
in the superheated hydrothermal fluids 
of the chimneys or “black smokers.” But 
hydrothermal microorganisms are able to 
thrive just outside the hottest waters, in the 
temperature gradients that form between 
the hot venting fluid and cold seawater. 
These microbes are the 
foundation for life in hydrothermal vent 
ecosystems. Instead of using light energy to 
turn carbon dioxide into sugar like plants 
do, they harvest chemical energy from the 
minerals and chemical compounds that 
spew from the vents—a process known as 
chemosynthesis. These compounds—such 
as hydrogen sulfide, hydrogen gas, ferrous 
iron and ammonia—lack carbon. The 
microbes release new compounds after 

chemosynthesis, some of which are toxic, 
but others can be taken in nutritionally by 
other organisms.
Like plants and algae on land and in 
shallow waters, the vent microbes are the 
primary producers in their food web and 
are eaten by larger animals. Bottom 
feeders like limpets graze on microbial 
mats up to three centimeters thick, and 
suspension feeders like mussels feed on 
bacteria floating in the water. Other 
animals, like the Yeti crab, feed on 
microbes that grow on their surfaces. Some 
bacteria live as symbiotic partners in the 
tissues of larger host organisms, like the gi-
ant gutless vent tube worms, which are fed 
by the microbes in exchange for providing 
them with shelter.

Deep hydrothermal vents are located in areas with high tectonic activity, including the 
edges of tectonic plates, undersea mountain ranges and seamounts, and mid-ocean 
ridges. The water escaping from deep hydrothermal vents may be clear-ish and have 
low concentrations of minerals or it may be white or black and be characterized by high 
concentrations of minerals. These so-called white or black smokers look like chimneys, 
constantly blowing ‘smoke’ up from the sea floor. Minerals escaping from these vents 
usually include hydrogen sulfide or some other sulfur compound.

Ecosystems depend upon the ability of  
some organisms to convert inorganic com-
pounds into food that other organisms 
can then exploit (or eat!). The majority of  
life on the planet is based on a food chain 
which revolves around sunlight, as plants 
make food via photosynthesis. However, 
in environments where there is no sunlight 
and thus no plants, organisms instead rely 
on primary production through a process 
called chemosynthesis, which runs on 
chemical energy. Together, photosynthesis 
and chemosynthesis fuel all life on Earth.

Chemosynthesis occurs in bacteria and 
other organisms and involves the use of  
energy released by inorganic chemical 
reactions to produce food. All 
chemosynthetic organisms use energy 
released by chemical reactions to make a 
sugar, but different species use different 
pathways. For example, at hydrothermal 
vents, vent bacteria oxidize hydrogen 
sulfide, add carbon dioxide and oxygen, 
and produce sugar, sulfur, and water: CO2 
+ 4H2S + O2 -> CH20 + 4S + 3H2O. 
Other bacteria make organic matter by 
reducing sulfide or oxidizing methane.

Photosynthesis occurs in plants and some 
bacteria, wherever there is sufficient 
sunlight – on land, in shallow water, even 
inside and below clear ice. All 
photosynthetic organisms use solar energy 
to turn carbon dioxide and water into 
sugar (food) and oxygen: CO2 + 6H2O -> 
C6H12O6 + 6O2.

Our knowledge of  chemosynthetic com-
munities is relatively new, brought to light 
by ocean exploration when humans first 
observed a vent on the deep ocean floor 
in 1977 and found a thriving community 

where there was no light.

Hydrothermal Vent Geology

Microorganisms and the Chemosynthetic Basis for Life at Vents vsChemosynthesis 
Photosynthesis

chimney made from 
precipitated metal suffides



PREDATOR OF THE DARK DEPTHS   

THE GHOST EYED VOYAGER FISH

At the depths of an alien world, a sparse but thriving ecosystem 
surrounds the hydrothermal vents of oceanic depths. This 

ecosystem is reliant solely on the heat that emerges from the black and 
white smokers that disperse heat from the inner core of the planet. Swim 
too high and the temperatures become a freezing 2°C; any creature that 
tries to swim higher up will find a hard icy barricade that prevents entry to 
the surface of the planet. Indeed, any creature that would live on this lost 
world may never come to realize it is on a floating sunless world drifting 
alone in space. For most weaker organisms, they would most likely survive 
off the anaerobic lithospheric bacteria that populates the sides of the vent. 
These creatures consist of a variety of fish, crabs, tube worms and squid 
that have developed the body structures necessary to survive the harsh 
environment of the dark oceanic depths. Most 
creatures that live in these depth have a loosely attached skin with most-
ly gelatenous bodies. This is a necessary to survive the intense pressures 
caused by gravity. What results is an ecosystem of animals that are slow 
moving and rely on personal defense mechanisms.

Enter the Ghost Eyed Voyager Fish. In order for a species for develop to 
the point of intelligent life, it must theoretically have a long period of time 
of relative stability but enough turbulence to challenge life. This means it 
is more desirable to have predatory mechanisms to maintain dominance 
in an ecosystem as to control sustainability. The Ghost Eyed Voyager Fish 
must therefore have the necessary qualities to make it a resourceful survi-
vor while also being a skilled hunter gatherer. Still in an environment that 
is so harsh, how does the Voyager Fish maintain superiority?  

Article By 
Stephan Church



To be clear, the Voyager fish needn’t not be the 
greatest hunter, but instead must be profi-
cient enough to maintain superiority over the 
majority of the surrounding wildlife while 
having something unique to the creature that 
gives it an advantage over other predators. For 
the Voyager Fish, this advantage comes in the 
form of the creatures tentacles and melon. The 
value of having tentacles underwater cannot 
be understated. For most creatures that live on 
the ocean floor, the ability to hide in the crack 
and crevices of the geological landmass protects 
them from most predators. Having tentacles 
allows predators to get around this limitation. 

They act as gelatenous limbs that can squeeze 
into tight crevices and pull the delicious morsels 
that hide inside. For the 
Yoyager Fish, who uses its fins to travel at a 
relatively quick pace compared to it prey, it can 
sweep the ocean floor scavaging the ground at 
a quick paces. Once it finds its prey, it can dart 
forward at a quickened pace to surround its 
meal with a sea of tentacles. The victim is then 
wrapped by the series of
 tentacles and brought to the Yoyager Fish’s wide 
mouth to be devoured whole. Still the tentacles 
also act in a defensive manner as well. For the 
ever evolving Voyager fish, the tentacles can 

act as digits used to remove debri, grab tools, 
and fight off emproaching predators that might 
mean harm to the 
Voyager Fish. The Melon in turn, is the 
communication appratus of the specimen. 
Because sound moves at a decelerated pace 
underwater, any intelligent life living 
underwater would more likely rely on
 echolocation (a sort of biological sonar). The 
melon acts as a mass of adipose tissue that 
focuses and modulates the animal’s 
vocalization and acts as a sound lens. With ec-
cholocation, fellow voyager fish can warn others 
of approaching predators, form battle tactics, 
and share information of prey with the group. 
The ability of advanced communication also 
allows the development of technology that can 
ensure future growth.

But it isn’t good enough to simply have the 
tools to be a good predator. Life has taught 
us that any predator brought up in the wrong 
environment can be doomed. Much like many 
other creatures of the dark depths, the Voyager 
Fish has a largely gelatenous body that allows 
it to survive the deep pressures of its home. 
While this isn’t necessary for survival (proven 
by the creatures such as the Mariana snailfish) 
however it does allow for more versatility under 
the ocean waters andc works well with the Voy-
ager’s fish desire to scavange the ocean floors. 
Much like the Barreleye, the Voyager Fish utiliz-
es bioluminesce to light up its 
surrounding. The helps the creature combat the 

dark depths and gives it a slight advantage to 
other animals. The eyes, while stationed on its 
head can move within its transparent dome to 
look around (again much like the barreleye). 
Still despite having sight, the Voyager Fish 
relies mostly on its eccholocation to survey its 
surroundings. 

it has extremely light-sensitive eyes that can 
rotate within a transparent, fluid-filled shield on 
its head. 

a mass of adipose tissue found in the forehead. 
It focuses and modulates the animal’s vocaliza-
tions and acts as a sound lens. It is thus a key 
organ involved in echolocation.

being a bottom feeder, the large mouth allows
prey gathered by the tentacles to easily be con-
sumed. It’s large teeth are used to kill large
prey, while a second row of smaller teeth help 
with consumption

used for grasping and feeding. Also used as 
sensory organs, receptive to touch, vision, or to 
the smell or taste of particular foods or threats. 

To better serve their vision, barreleyes have 
large, dome-shaped, transparent heads; this 
presumably allows the eyes to collect even more 
incident light and likely protects the sensitive 
eyes from nematocysts

Creatures up on land are pigmented, which 
means they absorb light. This is for several rea-
sons, including protecting the organism from 
damaging UV light. In the deep sea there is next 
to no UV light, so this is not necessary.

Still an important factor for propulsion through 
the water. The pectoral fins (on each side) 
provide directional control and the dorsal fin 
provides stability whilst swimming. 

To survive so close to the hydrothermal vent, the Ghost Eyed Voyager Fish must develop 
the proper traits to survive the dark depths. But survival itself isn’t enough. In order forit 
to evolve far enough to become an intelligent species, the Voyager Fish must develop the 
necessary traits in becoming an accomplished predator without being too
dominate that it would wipe out the surrounding ecosystem.

TENTACLES

MELON

LIGHT SENSITIVE EYES

WIDE MOUTH

CLEAR SKULL

TRANSPARENT SKIN

TAIL FIN

BOTTOM SWEEPER

A BODY BUILT FOR HUNTING SURVIVING THE OCEAN DEPTHS

APPROACHING INTELLIGENCE

Indeed, the challenges for creating alien life for 
a Steppenwolf planet isn’t quite the same as it 
is for normal issues of Alien Life. This is due to 
the fact that we could theoretically insert many 
of earth’s deep sea creatures into the this sce-
nario as it would be completely feasible. Instead 

the challenge is then instead in realizing an 
intelligent lifeform that could reasonably thrive 
in this environment. thusly all considerations of 
the Voyager Fish have this in mind (though it 
may not appear so based on appearance alone). 
We have already discussed a little about the 
intelligent nature of the Voyager Fish in this 
article, however in the next section we’re going 
to dive deeper into development of the Voyager 
Fish culture and explain how a simple hunter 
gatherer can dominate and transform its world 
into a 
spectacular underwater city. It might suprise 
you, how far a nearly blind ghostly fish can 
bring about technological growth given the 
right circumstances and opportunities.



Article By 
Brandon Weigel

It is believed that all life needs water. Because of 
this, it is no surprise that life on Earth began in the 

depths of our primordial oceans, possibly as long as 4.2 
billion years ago. These prokaryotic microbes eventual-
ly evolved into multi-cellular, complex life forms, some 
of which could harness the power of the sun to fuel 
their continued survival and evolution. These photo-
synthetic life forms not only saturated the atmosphere 
with oxygen for animal life to evolve, but also moved 
onto land, providing those animals an incentive to 
follow. After millions of years of extinctions, environ-
mental change, and evolution, a group of prehistoric 
primates finally succeeds in mastering the arts of fire, 
weaponry, and simple communication. Humanity is 
born.

Despite the fact that life existed in the ocean for bil-
lions of years before it ever moved to the land and 
that 75% of Earth’s surface is covered in oceans, intel-
ligent life still chose land as its evolutionary stomping 
grounds. Humanity isn’t unique in this respect. Of the 
estimated 8.7 million species in existence on Earth 
today, only about 20% of them are marine dwelling 
creatures, meaning that 80% of Earth’s biodiversity 
exists on just 25% of its surface. This is due to the fact 
that marine environments are much less diverse, and 
change less readily than land environments. This envi-
ronmental resistance to change stunts the evolution of 
marine-based life, only notably diversifying it over the 
course of hundreds of millions of years.
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Communication is vital to the 
development of intelligence to 

pass knowledge on to others of your 
species so that it can grow and learn. 

Once an intelligent species had evolved un-
derwater, it would desire to better itself and its 
kin by inventing things to make life easier. To 
achieve this, said species would require a form 
of opposable digits (or tentacles!) in order to 
manipulate the materials around it to use as 
tools. For humans, this trait enabled the 
building of shelters to protect from the ele-
ments, organized hunting and farming for easy 
access to food, and a mode of written commu-
nication to pass this knowledge on to the rest of 
our species.

It is pretty easy to see how an underwater 
species could develop shelters and farming, but 
the most crucial inhibitor towards an underwa-
ter species gaining intelligence may actually be 
written communication. Any analog to paper 
would dissolve in water over short time frames, 
and would be impossible to write on with any 
sort of ink. An intelligent marine race may be 
able to develop written 
communication by etching into the compressed 
skins of other ocean life (i.e. leather), but even 

this will erode away faster than it would on 
land. Because of this, an ocean species may be 
restricted to stone carvings for thousands of 
years after attaining intelligence.
 
A landmark technology which humans devel-
oped that may not be as necessary underwater 
is the wheel. On land, strong gravity makes it 
difficult for bipeds to traverse long distances on 
feeble joints. By taming other land animals and 
constructing carriages with wheels, 
humans were mobilized to explore and traverse 
the Earth’s surface faster and more 
effectively. However, most ocean life evolves 
with a similar density to water, so no 
gravitational weight is imparted on them. 
Furthermore, wheeled vehicles would probably 
travel slower than most swimming underwater 
wildlife. The development of the wheel, then, 
would likely only be necessary for the construc-
tion of large stone underwater cities, and not as 
vital for transportation of goods and citizens. 
Instead, an underwater species may use nets 
harnessed to other domesticated ocean crea-

tures to “drag” their goods 
efficiently from one location to another.
 
Finally, though the mastery of fire was pivotal 
for the evolution of our race, it (or anything like 
it) wouldn’t be necessary for the early 
evolution of an underwater species because 
ocean temperatures are not as drastically affect-
ed as air temperatures on short time scales. It 
may, however, inhibit their 
development into the metal era. Metals, though 
not entirely necessary, aided our species in 
building more durable, customizable parts for 
advanced tools and machines. 
Without a source of heat, metal ores could 
never be melted and purified underwater. One 
potential solution to this is underwater sea 
vents, some of which produce enough heat to 
melt rock. It may also be possible for an 
underwater species which has advanced enough 
to build land-based infrastructure underwater, 
and then raise it above sea level when ready for 
operation.

USING TOOLSBECOMING INTELLIGENT

For a species venturing to attain intelligence, a 
few important criteria must be met. The first of 
these criteria is large size. In the grand scheme 
of life on Earth, humans are pretty large. We are 
not the natural top of the food chain, but we are 
big enough to find ways to defend against the 
large, hungry predators that are. This allowed 
our race to survive and evolve long enough to 
gain intelligence, which may not come as easy 
for a species of smaller stature. A species of 
rodent, for example, could probably never gain 
intelligence because even if they had the brain 
capacity to communicate and sharpen sticks, 
they could never defend against a saber-tooth 
tiger or a gray wolf perhaps thousands of times 
their size.
Humans also have extraordinary brain capacity. 
This is somewhat due to our large size, but 
can also chiefly be attributed to the amount 
of breathable oxygen we have available to fuel 
our brains. In the ocean, marine creatures are 
restricted to oxygen dissolved in the water, ~500 
times less abundant than the oxygen we have 
available in the air (volume wise). 

A species of human-sized fish would require a 
set of gills multiple times the size of their own 
body to inhale enough oxygen through ocean 
water to power an intelligent brain, which is 
obviously impractical. Mammals which surface 
to breathe air do exist in Earth’s oceans, like 
whales and dolphins. However it is important 
to note that these creatures’ ancestors actually 
evolved on land, and then moved back into 
the ocean. Given enough time, it might be 
possible for air-breathing creatures to evolve 
on an ocean world, but an alternative method 
of attaining oxygen could be bio-electrolysis. 
Water is composed of hydrogen and oxygen. If a 
species could develop a natural way to split wa-
ter into these gaseous components using their 
own bodily energy, then perhaps it could use 
this oxygen to fuel its evolving brain, exhaling 
hydrogen gas as a byproduct. A human-mass 
ocean creature would have to consume 5 extra 
meals per day to garner enough energy to do 
this.
Finally, humans gained intelligence because 
we had an efficient mode of communication. 

Communication is vital to the development 
of intelligence to pass knowledge on to others 
of your species so that it can grow and learn. 
Though we largely communicate with verbal 
signals, an emerging intelligent species could 
develop any number of communicative 
methods using the senses we know. 
Underwater, sounds carry much farther and 
faster than they do on land, meaning that vocal 
communication may actually be even more 
efficient for a race of intelligent ocean life than 
it is for species of land life. On the contrary, 
light is greatly restricted in range underwater, 
making visual communication more difficult. It 
is possible that multiple forms of Earth dwelling 
marine life have already met these three criteria, 
but have the inability to take their intelligence 
to the next step…
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For a developing intelligent underwater species, 
movement into the modern age may be a 
difficult hurdle to overcome. Such a species 
would first require a powerful and reliable 
energy source. Oil may be a viable solution, 
as oil deposits are abundant underwater. After 
harvesting the oil, an ocean species could either 
find ways to build underwater “combustion 
tanks” using a series of pumps and pipes to 
extract air from the surface, or just build their 
power plants from the seafloor, up to above 
sea level. Alternatively, the Voyager Fish may 
actually develop fission power first, because no 
air is required to extract nuclear energy, and 
ocean water itself acts as a nuclear insulator. 
However it is generated, electricity from these 
plants would need to be well insulated when 
wired to consumers to prevent loss of energy or 
electric shocks through the water. Any personal 

electronic devices would also require strategic 
insulation. This insulation could come from 
bio-engineered plastics, produced from their oil 
and some sort of oil-consuming ocean life form.

An intelligent marine species would likely 
develop submarines for the efficient 
transportation of goods and citizens, but 
because of water’s high density compared to air, 
they would soon realize that this method is far 
too slow for the modern age. Instead, 
expressways of tubes filled with water and driv-
en by pumps accelerating that water around city 
centers may turn out to be an ocean 
civilization’s analog to humanity’s freeway 
systems. In places where such infrastructure 
has yet to be built, water-filled boats and even 
aircraft may be devised to take advantage of the 
lower levels of drag induced by air. 

31

After hundreds of years of advancing technolo-
gy, the Voyager Fish may look to the icy sky and 
wonder if extraterrestrial intelligent life could 
ever evolve elsewhere, maybe even past the icy 
unknown. To answer this question, they may 
start their own space program. Crewed space 
missions would be greatly restricted due to the 
excess weight of transporting tons of water up 
for them to breathe, but nothing would prevent 
them from launching space probes from float-
ing platforms into orbit, and around their home 
system. Regardless of how long it would take, 
there is no reason to suggest that intelligent 
marine life wouldn’t be just as curious about 
exploring the cosmos as humanity is.

THE MODERN UNDERWATER AGE
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pulsed sounds that are reflected back when they 
strike a target. The analysis of the echoes helps 
the animals determine the size and shape of an 
object, its location, whether it is moving, and 
how far away it is. Echolocation is an effective 
way to locate prey and also helps whales and 
dolphins analyze their environment. Many 
species of fish and aquatic invertebrates also 
use sound. Fishes produce various sounds, 
including grunts, croaks, clicks, and snaps, that 
are used to attract mates as well as ward off 
predators.

communication underwater is challenging. light 
and odor don’t travel well. But sound moves 
about four times faster in the ocean than in the 
air. So in this dark envioronment marine 
animals often rely on vocalization to 
communicate. Sounds are particularly useful 
for communication because they can be used to 
convey a great deal of information quickly and 
over long distances. Changes in rate, pitch, 
and/or structure of sounds communicate 
different messages. In particular, fishes and 
marine mammals use sound for 

communications associated with reproduc-
tion and territoriality. Some marine mammals 
also use sound for the maintenance of group 
structure.

Similar to sonar systems on ships, some whales 
use sound to detect, localize, and characterize 
objects. By emitting clicks, or short pulses of 
sound, these marine mammals can listen for 
echoes and detect objects underwater. This is 
called echolocation. Some whales and dolphins 
use echolocation to locate food. They send out 
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The Voyager Fish may actually develop 
fission power first, because no air is 

required to extract nuclear energy
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We remain incircled by the touch of your unison

we pray for the dance continues

Inside is Titan’s touch of 
death

A distance is in gentle 
touch

Titan of FrostTitan of Frost Titan of FlamesTitan of Flames

Titan of Frost Titan of FlamesTitan of 
Frost!

Titan of 
Flames!

THE Blind dance
THE BLIND DANCE

We remain incircled by the touch of your unison

we remain in this blind dance between the two

Inside is Titan s touch of death

A distance is tentacles gentle touch

we remain in this blind dance between the titans

we pray for the dance continues

Lest one destroy another and leave distruc 

Is it in 

combat
Is it in combat?

Is it in 

harmony 
Is it in harmony?

Lest one ruin another and leave distruction at 
its wake
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