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A note on how this was built
This game is not only intended to be fun, but also to build real knowledge. The facts and trivia are meant to pique real
scientific curiosity, and to reward learners as they play. Each of the 60 claims across these 15 topics was verified against a
live source. Peer-reviewed papers were preferred where they exist, then agency sources — NASA, ESA, the IAU — then
university and specialist outreach. No blogs, no content farms.

Much of what we know about Titan arrived from a single mission — the Cassini–Huygens, a joint NASA/ESA/ASI space
mission that launched in 1997 and completed its mission in 2017. NASA's Cassini spacecraft acted as the “mothership,”
releasing space probe Huygens onto Saturn's moon Titan, then continuing to orbit Saturn. It made an extensive survey of
the ringed planet and its moons. The ESA Huygens probe was the first to land on a world in the outer Solar System. This
joint mission gathered spectacular data and insight into these alien worlds, but many of the most interesting questions are
still genuinely open — whether those cryovolcanoes really erupt, what is eating the hydrogen, whether anything lives in the
cold. We hope that this trivia helps invite deeper curiosity into deep space exploration with this fascinating & still developing
field of research! Keep researching, because new theories and data are always emerging — and NASA's new Dragonfly
mission to Titan is set to launch as soon as 2028!

Start here
Foundational reference links.

NASA Science · Titan
The agency's own hub for Titan — facts, images and mission science, kept current.

Titan: Facts Cassini: Titan Saturn Moons

ESA · Cassini–Huygens
The European side of the mission that got us there, including the probe that actually landed.

Cassini–Huygens Facts about Titan

NASA · Dragonfly
The mission that will fly across Titan in the 2030s — worth following as it gets closer.

Dragonfly Mission confirmed for 2028

The Planetary Society
Independent, readable space science — excellent on what Titan would actually feel like.

Standing on the surface of Titan

Peer-reviewed papers
For readers who want the primary literature behind the strangest claims here.

Magic islands (AGU, 2024) Kraken Mare bathymetry Nucleobases in Titan tholins

https://science.nasa.gov/saturn/moons/titan/facts/
https://science.nasa.gov/mission/cassini/science/titan/
https://science.nasa.gov/saturn/moons/
https://www.esa.int/Science_Exploration/Space_Science/Cassini-Huygens
https://www.esa.int/Science_Exploration/Space_Science/Cassini-Huygens/Facts_about_Titan
https://science.nasa.gov/mission/dragonfly/
https://science.nasa.gov/missions/dragonfly/nasas-dragonfly-rotorcraft-mission-to-saturns-moon-titan-confirmed/
https://www.planetary.org/articles/what-would-it-be-like-to-stand-on-the-surface-of-titan
https://news.agu.org/press-release/titans-magic-islands-likely-honeycombed-hydrocarbon-icebergs/
https://news.cornell.edu/stories/2021/01/astronomers-estimate-titans-largest-sea-1000-feet-deep
https://pubmed.ncbi.nlm.nih.gov/22917035/


The 15 Topics and Source Links

A moon bigger than a planet

DID YOU KNOW?

Titan is Saturn's largest moon — bigger than the planet Mercury — and the only moon in the solar system with a
thick atmosphere.

QUESTIONS IN THIS TOPIC

1.1  Titan is a moon of which planet?
1.2  Titan is the ___ moon in the entire solar system.
1.3  A 2026 study suggests Titan may have formed when…

WHERE THIS COMES FROM

NASA and ESA both describe Titan as Saturn's largest moon, larger than the planet Mercury, and the only moon in the solar
system with a genuinely thick atmosphere.

WORTH NOTING

Titan is second-largest in the solar system behind Jupiter's Ganymede — and only by about 2%. The origin question is
live science: in February 2026, a SETI Institute study led by Matija Ćuk proposed that Titan formed when two older
moons collided and merged, and that the same collision may have created Saturn's rings.

SOURCE LINKS

NASA · Titan: Facts ESA · Facts about Titan SETI · Titan may have formed in a merger of two old moons

A water cycle made of methane

DID YOU KNOW?

Like our Earth, Titan has a three-phase cycle with rain, rivers, and seas — except it runs on liquid methane
instead of water.

QUESTIONS IN THIS TOPIC

2.1  At what temperature can methane exist as a liquid to form clouds, rain, and lakes?
2.2  Titan has thick air and weak gravity — how would a methane raindrop fall compared to an Earth raindrop?
2.3  Besides Earth, Titan is the only place known to have what on its surface?

WHERE THIS COMES FROM

Titan's surface sits near methane's triple point, so methane exists as gas, liquid and solid at once — the same three-phase
cycle Earth runs on water, running instead on a fuel we keep in tanks.

WORTH NOTING

The raindrop physics is the fun part. Modelling gives methane drops up to 9.5 mm across falling at only 1.5 m/s,
against Earth's ~6.5 mm at ~10 m/s. They are bigger and roughly six times slower — close to watching rain in slow
motion.

SOURCE LINKS

NASA · Cassini: Titan Astronomy.com · How big would methane raindrops be on Titan?
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https://science.nasa.gov/saturn/moons/titan/facts/
https://www.esa.int/Science_Exploration/Space_Science/Cassini-Huygens/Facts_about_Titan
https://www.seti.org/news/saturns-moon-titan-could-have-formed-in-a-merger-of-two-old-moons/
https://science.nasa.gov/mission/cassini/science/titan/
https://www.astronomy.com/science/how-big-would-methane-raindrops-be-on-titan/


Seas of black

DID YOU KNOW?

Pure liquid methane is completely clear — yet Titan's massive oceans look pitch black!

QUESTIONS IN THIS TOPIC

3.1  Pure liquid methane is clear. Why do Titan's lakes look pitch-black?
3.2  Titan's methane sea is mostly…
3.3  Titan's largest sea is named…

WHERE THIS COMES FROM

Pure liquid methane is colourless. Titan's seas look black because organic haze particles — tholins — rain out of the sky and
darken the liquid.

WORTH NOTING

Kraken Mare is the largest sea on Titan and the largest known lake anywhere in the solar system: roughly 500,000
km², nearly the size of all five Great Lakes combined, holding about 80% of Titan's surface liquid. Cassini's radar
found its centre at least 1,000 feet deep — and then ran out of range before reaching the bottom.

SOURCE LINKS

Cornell · Titan's largest sea is 1,000 feet deep NASA · Exploring the Depths of Titan's Seas
Hayes et al. · Titan's Fluvial and Lacustrine Landscapes

You could fly by flapping

DID YOU KNOW?

If you strapped fake wings to your spacesuit on Titan, you could literally flap your arms and fly through the sky
like a bird!

QUESTIONS IN THIS TOPIC

4.1  Why would it be so easy for a human to fly on Titan with just arm wings?
4.2  As you soar through Titan's sky, what color would your view be through your visor?
4.3  Titan's tholin particles (that create the orange haze) have been found to contain…

WHERE THIS COMES FROM

Titan's surface air is about 4.3 times denser than Earth's and its gravity is roughly one-seventh. Those two numbers together
are why a person in wings could genuinely get airborne.

WORTH NOTING

This is not idle speculation — it is the same physics NASA is banking on. Dense air plus low gravity is precisely why
Dragonfly is a rotorcraft rather than a rover. And the orange haze hides something remarkable: laboratory
experiments simulating Titan's atmosphere have produced adenine — one of the four letters of DNA — along with
cytosine, uracil, thymine and guanine.

SOURCE LINKS

NASA · Dragonfly Hörst et al. · Amino Acids and Nucleotide Bases in a Titan Simulation
Planetary Society · Standing on the surface of Titan
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https://news.cornell.edu/stories/2021/01/astronomers-estimate-titans-largest-sea-1000-feet-deep
https://www.nasa.gov/solar-system/exploring-the-depths-of-titans-seas/
https://arxiv.org/pdf/2502.02556
https://science.nasa.gov/mission/dragonfly/
https://pubmed.ncbi.nlm.nih.gov/22917035/
https://www.planetary.org/articles/what-would-it-be-like-to-stand-on-the-surface-of-titan


But you could not swim

DID YOU KNOW?

If you jumped into one of Titan's liquid methane seas, your Earth swimming skills would be completely useless!
Because liquid methane is ultra-light and thin, you couldn't float or swim — you would sink straight to the
bottom!

QUESTIONS IN THIS TOPIC

5.1  What would happen if a person jumped into a sea of liquid methane on Titan?
5.2  Liquid methane has only about a fifth the thickness (viscosity) of Earth water. Why would this make swimming impossible

for us?
5.3  Titan's moon seas are generally very smooth and calm. Why?

WHERE THIS COMES FROM

Liquid methane is about half as dense as water, and a human body is about as dense as water — so there is nowhere near
enough buoyancy to hold a person up.

WORTH NOTING

The Planetary Society puts it best: “if you did a cannonball into a Titanian lake, you'd sink like an actual cannonball.”
Swimming would not save you either. Liquid methane is only about a fifth as thick as water, so arms and legs slice
through it almost the way they slice through air — all the motion of swimming, none of the thrust.

SOURCE LINKS

Planetary Society · Standing on the surface of Titan Sotiriadou et al. · Correlation for the Viscosity of Methane
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https://www.planetary.org/articles/what-would-it-be-like-to-stand-on-the-surface-of-titan
https://pmc.ncbi.nlm.nih.gov/articles/PMC12686087/


Life as we don't know it

DID YOU KNOW?

Scientists are fascinated by Titan because methane exists near its "triple point" — meaning it can be a gas, liquid,
and solid ice all at once, creating dynamic conditions well-suited for life!

QUESTIONS IN THIS TOPIC

6.1  If life exists in Titan's freezing methane seas, it would be "life as we don't know it." What would these alien cells need to
survive?

6.2  Titan is so cold (-290°F / -179°C) — how would a creature's metabolism (energy use) compare to Earth life?
6.3  When NASA analyzed Titan's air, they found hydrogen gas disappearing near the ground. What is one exciting theory for

why?

WHERE THIS COMES FROM

Titan is the standing test case for whether life needs water at all. Its methane sits near the triple point, giving the constant
phase changes and energy flow that chemistry needs to get complicated.

WORTH NOTING

In 2005, astrobiologists Chris McKay and Heather Smith predicted that methane-based life would consume
hydrogen at the surface. Cassini later measured hydrogen vanishing there at roughly 10,000 trillion trillion
molecules per second. Lead researcher Darrell Strobel described it as “like squirting hydrogen on the ground and
watching it disappear.” Non-biological chemistry can explain it too — and NASA is careful to say biology should be the
last explanation standing, not the first — but it has never been ruled out.

SOURCE LINKS

NASA JPL · What is Consuming Hydrogen and Acetylene on Titan? ScienceDaily · New clues to what's consuming hydrogen on Titan
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https://www.jpl.nasa.gov/news/what-is-consuming-hydrogen-and-acetylene-on-titan/
https://www.sciencedaily.com/releases/2010/06/100606103125.htm


Is there liquid water?

DID YOU KNOW?

Titan has plenty of water, but you won't find it in the rivers! Because of the freezing temperature, water is rock-
hard like granite — and a hidden ocean of liquid water sloshes deep underground.

QUESTIONS IN THIS TOPIC

7.1  If you picked up a boulder on Titan's surface, what would it actually be made of?
7.2  Deep beneath Titan's frozen outer shell, scientists discovered a massive layer of liquid water. What Earth layer does this

act like?
7.3  When a volcano erupts on Titan (a "cryovolcano"), what shoots out?

WHERE THIS COMES FROM

At −179 °C, water ice on Titan is not slushy or slippery — it behaves like rock. The boulders Huygens photographed on the
surface are made of it.

WORTH NOTING

Titan's liquid water is underground. Beneath the frozen shell lies a global ocean of liquid water, kept warm by tidal
flexing as Titan orbits Saturn. That buried ocean is one of the most promising places to look for life in the solar system —
and it may occasionally reach the surface. Titan shows candidate cryovolcanoes that would erupt slushy water and
ammonia rather than lava, though no eruption has ever been directly observed.

SOURCE LINKS

NASA · Titan: Facts NASA · Cassini: Titan

Seven-year seasons

DID YOU KNOW?

Titan is freezing cold because it sits nearly 800 million miles further away from the Sun than Earth! Because it
orbits so far out, it receives a lot less solar energy and takes 29.5 Earth years to orbit the Sun just once!

QUESTIONS IN THIS TOPIC

8.1  Because Titan takes 29.5 Earth years to orbit the Sun, how long does a SINGLE season (like Summer or Winter) last on
Titan?

8.2  How much solar energy (sunlight) reaches Titan compared to what we get here on Earth?
8.3  Walking on the rocky water ice on Titan wouldn't be slippery like ice on Earth — why?

WHERE THIS COMES FROM

Saturn orbits at about 9.5 AU — roughly 886 million miles from the Sun, against Earth's 93 million — and takes 29.5 Earth
years to go around once.

WORTH NOTING

A quarter of a 29.5-year orbit is a season lasting about 7.4 Earth years. Sunlight falls off as the square of distance,
and 1 ÷ 9.5² comes to about 1% — so noon on Titan looks like deep dusk here. A human child born at the start of a
Titan summer would be in secondary school before autumn arrived.

SOURCE LINKS

NASA · Titan: Facts NASA · Saturn: Facts
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https://science.nasa.gov/saturn/moons/titan/facts/
https://science.nasa.gov/mission/cassini/science/titan/
https://science.nasa.gov/saturn/moons/titan/facts/
https://science.nasa.gov/saturn/facts/


Two kinds of snow

DID YOU KNOW?

Titan has two types of snow: fluffy, white methane snow that looks like floating cotton balls, and "chemical snow"
(tholin dust) that turns the atmosphere hazy orange.

QUESTIONS IN THIS TOPIC

9.1  What causes Titan's constant "chemical snow" (tholins) to fall from the sky?
9.2  What happens when Titan's tholin "chemical snow" piles up on the ground and meets liquid methane rain?
9.3  Sunlight isn't the only energy source breaking apart methane to create tholins — what is another major factor?

WHERE THIS COMES FROM

Sunlight and energetic particles break apart methane and nitrogen high in Titan's atmosphere. The fragments recombine
into complex organic molecules that drift down as haze — the tholins that give Titan its orange colour.

WORTH NOTING

Titan has two entirely different snowfalls: ordinary methane snow, and a perpetual chemical snow of organic dust
that never stops falling. The tholins pile into vast equatorial dune fields — dunes made not of sand but of the raw
ingredients of organic chemistry. Sunlight is not the only driver: energetic electrons from Saturn's magnetosphere
do their share of the breaking as well.

SOURCE LINKS

NASA · Cassini: Titan Royal Society · Titan's exosphere and Saturn's magnetosphere

Invisible rainbows, and glowing skies

DID YOU KNOW?

If you stood on Titan during a rare liquid methane rainstorm, it's possible a methane rainbow could appear — but
it would be infrared! The human eye would only see a faint, ghostly orange arc.

QUESTIONS IN THIS TOPIC

10.1  Why are Titan's rainbows mostly made of invisible infrared light instead of bright visible colors?
10.2  Liquid methane bends light less than water does. How would a methane rainbow on Titan look compared to an Earth

rainbow?
10.3  Even though Titan lacks its own internal magnetic field, can auroras still glow in its high atmosphere?

WHERE THIS COMES FROM

A rainbow needs sunlight and clear droplets. Titan has both — but methane absorbs strongly in the visible red and near-
infrared, so most of the bow would fall outside what human eyes can see.

WORTH NOTING

Liquid methane's refractive index is about 1.29 against water's 1.33. Bending light less makes a wider arc, so a Titan
rainbow would be a bigger circle than any you have seen — and mostly invisible without an infrared camera. Titan glows
in another way too: it has no magnetic field of its own, yet charged particles from Saturn's magnetosphere slam into its
upper atmosphere, and Cassini's ultraviolet spectrograph measured exactly that particle-driven glow on the night side.

SOURCE LINKS

Ajello et al. · Titan airglow spectra from Cassini UVIS (EUV) Ajello et al. · Titan airglow spectra from Cassini UVIS (FUV)
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https://science.nasa.gov/mission/cassini/science/titan/
https://royalsocietypublishing.org/doi/10.1098/rsta.2008.0249
https://ui.adsabs.harvard.edu/abs/2007GeoRL..3424204A/abstract
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2007GL032315


The Magic Islands

DID YOU KNOW?

Scientists found islands in Titan's lakes that appear for a while and then disappear! They named these
mysterious, temporary features the "Magic Islands."

QUESTIONS IN THIS TOPIC

11.1  What are Titan's "Magic Islands" made of?
11.2  Why do these porous tholin islands float on the lakes at first instead of sinking right away?
11.3  What causes a "Magic Island" to suddenly vanish from sight after floating for a while?

WHERE THIS COMES FROM

Cassini watched bright features appear in Titan's seas and vanish again — lasting hours to weeks — between 2013 and 2016.
They were nicknamed magic islands before anyone knew what they were.

WORTH NOTING

A January 2024 study in Geophysical Research Letters solved it, and the answer is better than the mystery. The
islands are porous, honeycombed chunks of frozen organic solids that calve off the shoreline like miniature
glaciers. Solid organics would be too dense to float at all — it is the pores full of gas that hold them up. Liquid methane
then seeps in slowly through narrow channels until buoyancy is lost and the island sinks.

SOURCE LINKS

AGU · Titan's magic islands likely honeycombed hydrocarbon icebergs
Sci.News · Magic Islands are floating chunks of porous organic solids EarthSky · Titan's magic islands appear and disappear
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https://news.agu.org/press-release/titans-magic-islands-likely-honeycombed-hydrocarbon-icebergs/
https://www.sci.news/space/titans-magic-islands-12591.html
https://earthsky.org/space/titans-magic-islands-titan-cassini/


Decades of drought, then a deluge

DID YOU KNOW?

On Earth, it rains somewhere almost every day, but on Titan, rain is a rare, mega-event! Decades of extreme
drought are broken by sudden, massive methane downpours!

QUESTIONS IN THIS TOPIC

12.1  How does Titan's rainfall compare to Earth's overall global rain cycle?
12.2  When does most of the heavy rainfall happen on Titan?
12.3  How often does it rain at any given spot near Titan's equator?

WHERE THIS COMES FROM

Titan's methane cycle turns far more slowly than Earth's water cycle. Climate models show an arid equatorial belt cut by dry
riverbeds, with heavy rain arriving rarely and clustering around the equinoxes.

WORTH NOTING

The numbers are worth separating, because three of them get quoted interchangeably. Averaged over the whole moon
Titan gets 0.3–0.6 m of rain per Titan year — and a Titan year is 29.5 Earth years. At the poles it is far wetter, 2–4
m in a single Titan summer, and that polar figure is the one usually misquoted as Titan's rainfall. Together they give
the strangest statistic of all: on Titan it is actually raining only about 0.01–0.1% of the time. Those rare downpours
are thought to have carved the river channels and alluvial fans Cassini mapped across a landscape that spends almost all
of its existence bone dry.

SOURCE LINKS

Lorenz & Turtle · How often does it Rain on Titan? Nature Geoscience · Regional patterns of extreme precipitation on Titan
Lunine & Lorenz · Crustal Processes in Titan's Methane Cycle
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https://www.lpi.usra.edu/meetings/lpsc2012/pdf/2472.pdf
https://www.nature.com/articles/ngeo3043
https://www.eoas.ubc.ca/~mjelline/453website/eosc453/E_prints/newfer010/lunine_lorenz_titanmethanecycle_AR09.pdf


Sand that shocks

DID YOU KNOW?

Titan is a world of wild electricity! Friction in the desert builds up massive static electricity in its sands. Scientists
believe charged sandstorms might even create faint friction glows featuring micro-sparks that emit light into the
dark world!

QUESTIONS IN THIS TOPIC

13.1  What causes the potential "friction glow" and micro-sparks across Titan's sand dunes?
13.2  On Earth, moisture in the air drains static electricity. What happens on Titan when a rare liquid methane rainstorm hits

its super-charged static sand dunes?
13.3  Titan lacks its own internal magnetic field — how does Saturn's giant magnetosphere interact with Titan as it orbits?

WHERE THIS COMES FROM

Titan's dunes are made of organic grains, not silicate sand, and laboratory work shows those grains charge up strongly by
friction — the same triboelectric effect that makes a balloon stick to a wall.

WORTH NOTING

On Earth, humidity constantly bleeds static away. Titan has no such relief, so charge can build across whole dune fields
until the grains cling together — which may be why its dunes hold their shape so stubbornly. Titan also spends about
95% of the time inside Saturn's magnetosphere — NASA's own figure — occasionally slipping out into the raw
solar wind when the boundary is squeezed.

SOURCE LINKS

NASA · Cassini: Saturn's Magnetosphere Royal Society · Titan's exosphere and Saturn's magnetosphere
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https://science.nasa.gov/mission/cassini/science/magnetosphere/
https://royalsocietypublishing.org/doi/10.1098/rsta.2008.0249


The farthest landing ever made

DID YOU KNOW?

In 2005, a space probe landed on Titan, making history as the farthest space landing from Earth!

QUESTIONS IN THIS TOPIC

14.1  The Cassini spacecraft visited Saturn and its moons, but why were scientists so determined to drop the Huygens probe
onto Titan?

14.2  How many moons orbit Saturn?
14.3  On January 14, 2005, the Huygens probe parachuted down onto Titan's surface. What incredible discoveries did it send

back to Earth?

WHERE THIS COMES FROM

On 14 January 2005, ESA's Huygens probe parachuted through Titan's haze and touched down — still the most distant
landing humanity has ever achieved.

WORTH NOTING

Huygens returned images and sound during its descent: photographs of river channels and a shoreline, and audio of
the wind. It kept transmitting from the surface after landing, which nobody had counted on. Titan's parent planet is
crowded too — astronomers have now confirmed at least 293 moons orbiting Saturn, more than any other planet, and
Titan dwarfs all of them.

SOURCE LINKS

ESA · Huygens NASA · Saturn Moons IAU Minor Planet Center · New moons of Saturn and Jupiter

Dragonfly launch

DID YOU KNOW?

NASA is building a nuclear-powered octocopter drone called Dragonfly to fly through Titan's skies and explore its
surface up close! Launch is expected in 2028, but arrival won't be until 2034.

QUESTIONS IN THIS TOPIC

15.1  How will Dragonfly explore Titan's vast desert dunes and icy impact craters?
15.2  What does Dragonfly have inside it?
15.3  Dragonfly will have its own AI "brain" so it can operate autonomously. When was AI first used in spacecraft history?

WHERE THIS COMES FROM

NASA's Dragonfly is a nuclear-powered eight-rotor aircraft that will fly from site to site across Titan — confirmed for launch
in July 2028, arriving December 2034 for a 3.3-year mission.

WORTH NOTING

Nothing like it has been attempted. Rather than crawl, Dragonfly will leapfrog across dunes and craters, carrying a
mass spectrometer to read Titan's organic chemistry directly. Because radio takes well over an hour each way, it has to
think for itself — building on a lineage that began on 17 May 1999, when NASA's Remote Agent aboard Deep Space 1
became the first artificial intelligence to command a spacecraft, diagnosing and recovering from faults with no human in
the loop.

SOURCE LINKS

NASA · Dragonfly NASA · Dragonfly Rotorcraft Mission Confirmed NASA JPL · Remote Agent Experiment Meets All Objectives
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https://www.esa.int/Science_Exploration/Space_Science/Cassini-Huygens
https://science.nasa.gov/saturn/moons/
https://www.iau.org/IAU/IAU/News/Ann2026/MPC-New-Moons-Saturn-Jupiter.aspx
https://science.nasa.gov/mission/dragonfly/
https://science.nasa.gov/missions/dragonfly/nasas-dragonfly-rotorcraft-mission-to-saturns-moon-titan-confirmed/
https://www.jpl.nasa.gov/news/remote-agent-experiment-meets-all-objectives/

