
!"#$%&"'($&&$'

)"*+,"-+,.'+/'01-,+*$+&+2.'"#3'4+&%56&",'($+&+2.'+/'7."#+*"5-%,$"'
'

8#$9%,1$-.''+/':+;%'' <+,'=%,2"-" '

'!%>",-;%#-'+/'($+&+2.'

AstroMap Rome, ASI 19-20 November 2014 

!



)$/%'$#'?@-,%;%'?#9$,+#;%#-1'



!"#$%&'%()"$*+",-%(,)./",01,2%#,3%241%5.0.26%"7%5.71'%%
!

!"#$%&'("#)'*$)$+,-./,"(%0)1$2*("3&1&)("#)$"+3%,"1$"'(-)-313'&),4)-34$5)

'
6$'$%13"$) '*$) 1,-$2.-(%7) 8$"$/27) ("#) 93,2*$132(-) 1$2*("3&1&) '*(') 2,"'%,-) ("#) -313') $+,-./,"7)

1$'(9,-32)#3+$%&3'07)("#)(#(:('(/,"),4)-34$'

;23$"2$'AB'C%>-%;*%,'DEFG'

'

?3+&$-H$5'(&6%IJ,%%#'0&2"%'$#'-H%'!,.'

="&&%.1K'L,$;",.'L,+365%,1'$#'-H%'

0#-",5M5'!%1%,-'?5+1.1-%;''

'

?N'O;,%'P,$%3;"##'''"#3':+1%&$$'

Q5";>+IP,$%3;"##'



)$;$-1'+/'&$/%'"1'R%'S#+R'$-'

)$/%'*%.+#3'?",-H'

)$-H+>"#1>%,;$"'
H.>+-H%1$1'

L&"#%-",.'
>,+-%5M+#'5.71%6*88"/2%9:62106%

;9<=%%

C%",5H'/+,')$/%'$#'-H%'
C+&",'C.1-%;'T4",1U'

4 

(>?@9(%",%;99%

($+>"#'+#'P+-+#'C>"5%5,"V''

O/OREOS 

?@-,%;+>H$&%1'"#3'01-,+*$+&+2.'



5.0.2%"7%$.71%#6%A1%B,"A%.2%

C@99D%C."E$0%@/F#,.606%%9*/E,F%98#G1%

H.0D' -%1M#2' $/% ;$5,+*$"&' *$+W&;1' ",%' ;+,%' ,%1$1-"#-' -+' -H%'

%#9$,+#;%#-"&'5+#3$M+#1' $#'1>"5%'"#3'+#'4",1'-H"#'>&"#S-+#$5'

5+6#-%,>",-1N'

(>?@9(I%<J'68#G1%0.66.",%%K(9H%;59<H%JLLMN%

;99%%",%O*$:%JP24-%%JLQP%%

C5$%#5%'<%";'7++,3$#"-+,'K'L%-,"':%X*%,2%

H9;%IC@99RS:#,"%D%"#$%%&%&&'('%)*'*%K?;%T'%C.$$.N%

'

'

' '

91#/G4%7"/%5.71%%",%%U#/6%

C;@U(>%D%C;@$"F:%#,3%U#/6I(>81/.01,2%%%

H.0K'-%1M#2'-H%',%1$1-"#5%'"#3'1-"*$&$-.'+/'*$+;+&%56&%1'"#3'-H%'
%#36,"#5%'+/'%@-,%;+>H$&%1'6#3%,'1>"5%'"#3'4",1I&$S%''5+#3$M+#1'

TR$-H')6#",'"#3'4",1'"#"&+26%1UN''

(>?@9(I%<J'68#G1%0.66.",%%K(9H%;59<H%JLLMN%

;99%%",%O*$:%JP24%JLQP%%

C5$%#5%'<%";'7++,3$#"-+,'K'Y%"#IL$%,,%'3%'=%,"'

H9;I%C;@U(>RS:#,"%D%"#$%%&%&&'('%)*'*!K?;%T'%C.$$.N

'

'

P,+;'AZDAI'-+'AZDB''

C>"5%'"#3'4",M"#''1$;6&"M+#1'"-''!):'

Space 
conditions 

Martian conditions 



'

4%-%+,$-%1'"#3'-H%$,'>+11$*&%',+&%'$#'-H%'H$1-+,.'+/'&$/%'+#'-H%'?",-H'

%

V@W%%S@9U;S%;U?HSX9%UHY%V(5?%S<(HX(%9=;XHC5(%VHC;XHX%Z@<%5;Z(%

'

''

%



C-63$%1' 1622%1-' -H"-' "1-%,+$3' "#3' 5+;%-",.'

*+;*",3;%#-' 5"#' 1H%&-%,';$5,+*$"&' &$/%' /,+;' 3";"2$#2'

8=7' *.' 2%#%,"M#2' >+,%1' $#' ,+5S1[' -H61' >,+9$3$#2' #%R'

%#9$,+#;%#-"&' #$5H%1' /+,' -H%' %9+&6M+#'+/' &$/%' +#' ?",-H['

RH%#' -H%'+\+#%'R"1'#+-'>,%1%#-' $#' -H%'"-;+1>H%,%' T$#'

"33$M+#'-+'1-,+;"-+&$-%1UN'

'

Crystalline rock that is altered or “shocked” by cosmic impacts can develop pores that can shelter microbial life. Credit: Casey Bryce
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FIG. 2. Recolonization of the underside of the fusion crust by Chroococcidiopsis sp. following atmospheric en-
try. (a) Rock exposed to atmospheric entry. White lines are light reflected from glass surface. (b) Control non-flight
rock. The panels are 2.5 mm in width.
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Cyanobacteria were soaked into the pore space of 

specifically designed discs of impact-shocked gneiss and 

integrated into the EXPOSE-R facility.  

 

Crystalline rock that is altered or “shocked” by cosmic impacts can develop pores that can shelter microbial life. Credit: Casey Bryce


