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A well-constrained stratigraphy acts as a planet’s
time capsule. Over time, many different endo- and
exogenous processes work to shape planetary

bodies, and these processes get recorded in local
stratigraphic sequences. Subsurface records
therefore provide important constraints on the

scales that these processes operate, both in space
and time. I will present a few case studies on Mars
and the Moon, highlighting a holistic combination of
radar remote sensing, theoretical modeling, and
analog studies in the field and lab to decode
subsurface records. On Mars, we can leverage

volatile cycles as a key artery that links the surface,
subsurface, and atmospheric environments. This

reveals the role of orbital forcing for climate shifts
during the deposition of kilometers-thick polar ice

caps, as well kyr timescales for meters-scale
evolution of local surface topography. On the Moon,
ancient lava flows buried in the subsurface provide a
window into the Moon’s early thermal history and the
processes that occurred before, during, and after the
onset of volcanism. I will additionally highlight areas
where new spacecraft missions could help shape our

understandings of these worlds.

DECOD ING THE PAST , PRESENT , AND
FUTURE OF WORLDS IN OUR SOLAR

SYSTEM V IA THE I R SUBSURFACE RECORDS

Dr . B ramson s tud i es p rob l ems re la ted to
unde r s tand i ng the quan t i t a t i v e

geomorpho l ogy o f o t he r p lane t s , e spec ia l l y
t he phys i ca l p rocesses re la t ed to i ce and
vo la t i l e s t ha t a f f ec t t he su r faces o f so l i d
bod ies i n ou r so la r s y s t em . She tack l e s
t hese p rob l ems us i ng a comb ina t i on o f

spacec ra f t r emo te sens i ng obse r va t i ons and
theo re t i ca l mode l i ng , supp lemen ted by

occas i ona l f i e l d wo rk a t t e r r e s t r i a l ana l og
s i t e s and expe r imen ta l s t ud i e s . He r

r esea rch on Mar t i an m id - l a t i t ude i ce i s
he lp i ng to shape the fu t u re o f i n s i t u

r esou rce u t i l i za t i on and human exp l o ra t i on
o f Mars .
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radar remote sensing, theoretical modeling, and
analog studies in the field and lab to decode
subsurface records. On Mars, we can leverage

volatile cycles as a key artery that links the surface,
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reveals the role of orbital forcing for climate shifts
during the deposition of kilometers-thick polar ice

caps, as well kyr timescales for meters-scale
evolution of local surface topography. On the Moon,
ancient lava flows buried in the subsurface provide a
window into the Moon’s early thermal history and the
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