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Remote observations of landforms developed on icy planetary
surfaces, for example Mars, icy moons such as Europa and

Enceladus, and small bodies Ceres and Vesta have elucidated
the role that volatile phase change has in surface modification.
In turn, whether endogenous or exogenous, better understanding

the formation of such features can provide insight to the
environments under which they form. Such an understanding is

crucial for lander development, for example in optimizing
instruments for surface sample acquisition and handling. While
decades of empirical measurements of field analogs here on

Earth have aided in growing our understanding, environmental
conditions are often vastly different on airless bodies or for
planetary surfaces under tenuous atmospheres. Therefore,
experiments investigating the interaction between volatiles
undergoing phase change and planetary regolith simulants,

while limited in scale, are necessary to bridge the gap between
remote observations and numerical models. In this talk, I will

review some experimental studies I have conducted to
investigate the formation of icy surface features and to develop

simulants, encompassing Mars, Europa, Enceladus and small
bodies. I will also discuss my new laboratory at UCF: the Facility

for Research Observing Simulated Topography of Icy
Environments (FROSTIE) and future work that my growing group

will conduct in this area.

 S P I D E R S ,  P L U M E S  A N D  O T H E R  W E I R D  A N D
W O N D E R F U L  I C Y  G E O M O R P H O L O G Y  O N  M A R S ,

E U R O P A  A N D  I N  T H E  L A B O R A T O R Y :  E X P E R I M E N T A L
A N A L O G  A P P R O A C H E S  T O  U N D E R S T A N D  S U R F A C E

A N D  S U B S U R F A C E  V O L A T I L E  A C T I V I T Y

D r .  L a u r e n  M c  K e o w n  i s  a n  A s s i s t a n t  P r o f e s s o r  i n  P l a n e t a r y
S c i e n c e  w i t h i n  t h e  D e p a r t m e n t  o f  P h y s i c s  a t  t h e  U n i v e r s i t y

o f  C e n t r a l  F l o r i d a  w h e r e  s h e  i s  c u r r e n t l y  b u i l d i n g  h e r
F R O S T I E  i c y  p l a n e t a r y  s u r f a c e  p r o c e s s e s  l a b .  P r i o r  t o  U C F ,

s h e  w a s  a  P o s t d o c t o r a l  R e s e a r c h  F e l l o w  a t  N A S A ’ s  J e t
P r o p u l s i o n  L a b o r a t o r y ,  h e l d  a p p o i n t m e n t s  a t  T h e  N a t u r a l

H i s t o r y  M u s e u m  a n d  U n i v e r s i t y  o f  C a m b r i d g e  i n  t h e  U K  a n d
g r a d u a t e d  w i t h  a  P h D  i n  P l a n e t a r y  S c i e n c e  f r o m  T r i n i t y
C o l l e g e  D u b l i n .  H e r  r e s e a r c h  f o c u s e s  o n  h o w  p l a n e t a r y

s u r f a c e s ,  p a r t i c u l a r l y  o n  M a r s ,  E u r o p a  a n d  s m a l l  b o d i e s ,
e v o l v e  t h r o u g h  p h y s i c a l  p r o c e s s e s  l i k e  s u b l i m a t i o n ,

t r a n s i e n t  l i q u i d  b r i n e  a c t i v i t y ,  i m p a c t s  a n d  a t m o s p h e r e -
s u r f a c e  i n t e r a c t i o n s .  H e r  w o r k  c o m b i n e s  l a b o r a t o r y
e x p e r i m e n t s  i n  t h e r m a l - v a c u u m  c h a m b e r s ,  s i m u l a n t

d e v e l o p m e n t  a n d  a n a l y s i s ,  r e m o t e  s e n s i n g ,  a n d  t e r r e s t r i a l
f i e l d  a n a l o g s  t o  i n v e s t i g a t e  h o w  i c e  i n t e r a c t s  w i t h  r e g o l i t h

a n d  o t h e r  s u r f a c e  m a t e r i a l s  u n d e r  e x t r a t e r r e s t r i a l
c o n d i t i o n s .  S h e  i s  e s p e c i a l l y  i n t e r e s t e d  i n  h o w  v o l a t i l e

p h a s e - c h a n g e  d y n a m i c s  c a n  s h a p e  l a n d s c a p e s  a c r o s s  t h e
s o l a r  s y s t e m  a n d  w h a t  t h e s e  p r o c e s s e s  c a n  t e l l  u s  a b o u t

e n v i r o n m e n t a l  c h a n g e ,  h a b i t a b i l i t y ,  a n d  g e o l o g i c a l  h i s t o r y .
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