The Mars Science
Laboratory
Curiosity’s Gale
Crater Field Site

in Context

Ken Edgett
Malin Space Science Systems
San Diego, CA
5 November 2012

GSA Annual Meeting 2012
Paper 69-1

Geological Society of America Annual Meeting, Charlotte, North Carolina, USA, 5 November 2012 — K. Edgett, Malin Space Science Systems, Inc. 1



Mars is the only terrestrial planet with an atmosphere
that appears to have preserved an extensive geologic
record of its earliest history.

NASA Mariner 10 image of Venus January 2012 view of Earth; NASA/NOAA/ Mars, May 2002,
processed by Mattias Malmer. GSFC/Suomi NPP/VIIRS/Norman Kuring NASA/JPL_Caltech/MSSS
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Mars Robotic Exploration Field Sites

90°N to 90°S, 180°W to 180°W, centered on 0° MSSS/MGS MOC & MOLA product
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Gale Crater

ANy " “ “Curiosity ¢
5.4°S, 222.3°W b I field site |

155 km diameter

Mt. Sharp is about
5 km high

Field site elevation is
near —4.5 km

quaic of MRO.
CTXimages ‘!

Geological Society of America Annual Meeting, Charlotte, North Carolina, USA, 5 November 2012 — K. Edgett, Malin Space Science Systems, Inc. 4



Gale Crater

5.4°S, 222.3°W

155 km diameter

mound is about
5 km high

Field site elevation is
near —4.5 km

Gale Topographic Map

Derived from Mars Express
HRSC data by G. Neukum
et al., released to public in
October 2011.

: r.’ % ‘ v'.‘. i‘ ’ ;l“’ (4
/- T ESA/DLR/FU Berlin.
 fu-berlin.de/eng/projects/mars/hig t0( 'é,:G"aleCrater.php (G. Neukum)
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MRO MARCI + CTX, MSSS
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Crater is

a) ~23 km in diameter

b) younger than Gale

c) impacted into Gale S ejecta

L BT A

b

& 1 ~3 5 crater dlameters b
J‘ 4

Curiosity
i field site
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Thomson et al. (2011) suggest Gale & Mt. Sharp formed 3.8—3.6 Ga (doi:10.1016/j.icarus.2011.05.002)
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Moon cratering record - Moon rock age > orbital dynamics/Mars rate > modern Mars rate > Crater Retention Age Per Surface Unit Area
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Curiosity
field site

x \\
Opportunity
field site

all craters ~155 km in diameter USGS mosaics of Viking orbiter images

Geological Society of America Annual Meeting, Charlotte, North Carolina, USA, 5 November 2012 — K. Edgett, Malin Space Science Systems, Inc.




“Erebus”
C.

n

Opportunity Pancam Mosaic near

(7))
€
[0
Q
[
>
%)
(0]
(]
C
.0
O
n
)
(8]
®
o
n
=
©
=
=
(0]
()]
©
|
N
AN
~
o
AN
—
0]
49
S
o
o
pd
Te)
<
%)
D
©
=
o
©
(@)
c
=
o)
z

’

shaded relief from MGS MOLA topographic product
Charlotte

Geological Society of America Annual Meeting




‘t;ﬁz"\,

&i‘u‘

Geological Society of America Annual Meeting, Charlotte, North Carolina, USA, 5 November 2012 — K. Edgett, Malin Space Science Systems, Inc.




4

'.C'VJ":’"‘,"'_%"%'W-_"

,'\ ——- ‘v"rl-v-rvww, r . 'ff"‘.‘V'l b | »“ j 7:‘.‘" be At i s e i " 3 3 L B wx —-“. ‘-"—'- 3 I ' N7 ("T'I' r‘z o o i " "
R e A T R L g

Ja\F | s S VY Y it X SRAEE AT W ; . ) ! i v WENTE R, Ty A
\‘ l \\(‘ l“\ : 3 “”% .r’l‘;-‘j" “‘-‘ ‘I) ‘., T : L\‘. \ “ ‘| o , . !')' r ‘,,‘A /I:-" \! A ' 3 ) /

: 1\};&1 \ i NTLT ) ML < ‘ £

: "X
.‘L'% "‘%
\ h, . .

|

Rt ‘N
.?1} 8 p . s . W X

K% NN L SR IR s

i e RN My A

Lo\ g3 : difed R B : N %

: ) "‘ :

Geological Society of America Annual Meeting, Charlotte, North Carolina, USA, 5 November 2012 — K. Edgett, Malin Space Science Systems, Inc.




¢ 35.5°N, 55.5°W

N

Geological Society of America Annual Meeting, Charlotte, North Carolina, USA, 5 November 2012 — K. Edgett, Malin Space Science Systems, Inc.




Gale and Volcanic Features

pals - g @ L b HOZAAN o

MGS MOC wide angle red mosaic + MOLA topo as shaded relief, by MSSS
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6.25 12.5

Autumn case, 19 km high plume, 35 pm clasts _ : _ _
e See Figure 5 of Kerber et al. (2011) Thickness in meters, assuming 700 kg/m? density

Tephra deposition simulation from:
Kerber et al. (2011) The dispersal of pyroclasts from Apollinaris Patera, Mars: Implications for the origin of the Medusae Fossae Formation,

Icarus 216, 212—-220. doi:10.1016/j.icarus.2011.07.035
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sub-frame of MRO CTX D03 028269 1752 XI 048222W
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