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Where have Titan’s ethane oceans gone?
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We will discuss the fate of ethane in Titan’s methane-ethane cycle. Kilometer-deep
oceans of ethane on Titan were predicted [1] prior to the arrival of Cassini-Huygens
at the Saturn system. No indications of such oceans or even lakes of ethane have been
found. Instead, lakes ofmethaneare inferred from the radar backscatter data of the
North Polar Region, combined with geomorphology of nearby terrain [2] and thermo-
dynamic considerations [3,4]. Recent stratospheric chemical models [3,5] imply that
no more than 150m of ethane liquid could have rained on to the surface of Titan over
the geologic time. The depth would be further reduced to only about ten meters if the
methane were released to the atmosphere episodically, with the last such episode 600
Myr ago [6]. Even this ethane could very well get sequestered as clathrate in Titan’s
subsurface, resulting in a very small amount of ethane liquid actually being present
on the surface [4]. Although no data is yet available on the composition of Titan’s
lakes, they are expected to be made up ofmethane-ethaneliquid, as the two liquids
are fully miscible into each other. In the (relatively dry) equatorial landing site of the
Huygens Probe, ethane was in fact one of the volatiles detected by the GCMS as the
heated probe allowed the material from Titan’s surface to evaporate [7].Webpage for
downloading pdf’s:<http://www.umich.edu/∼atreya/>]
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