76th International Astronautical Congress 2025 Paper ID: 101321
student

IAF SPACE EXPLORATION SYMPOSIUM (A3)
Interactive Presentations - IAF SPACE EXPLORATION SYMPOSIUM (IP)

Author: Mr. Sonu Yadav
India

CRYOVOLCANISM:FROM CERES TO OCEAN WORLD

Abstract

On ice-covered ocean planets and celestial bodies (those with present or relict oceans), cryovolcan-
ism—the expulsion of cold, fluidized material from within a planetary body—is a mysterious and sig-
nificant phenomenon that can facilitate subsurface—surface material exchange.Here ,our main focus is on
effects of cryovolcanism on Ceres. Firstly,Occator (sometimes called floor-fractured craters, or "FFC”),
similar to those seen on Mars and the Moon. Our Analysis of the FFCs on Ceres revealed that the
entry of a low-density substance, most likely cryomagma, beneath the craters is probably the reason why
they are also breaking.Secondly,Faculae are unusually shining structures that most likely originate from a
subterranean brine source and are evaporitic in nature. The leftovers of an old underground ocean from
the Cerean period are thought to be the endogenic source of these young brines, rising through fractures.
Lastly,An another alternative hypothesis to the cryovolcanic interpretation is that the mountains are in-
stead formed by diapirism, analogous to salt tectonic processes on Earth. High-resolution visible and
color imaging and gravity data are required to test these two hypotheses and more fully characterize
cryovolcan- ism on Ceres, thus increasing our understanding and moving ahead to Biosignature. Now, we
can also com- prehend,how such biosignatures could be processed or changed during the cryovolcanism
process(by pressure,temperature,etc.),further modeling and experimental study is required. Furthermore,
certain processes(such as the creation of briny pockets or bubble cleaning) may spatially concentrate
biosignatures molecules.



