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Mars and Cartographic Mars and Cartographic 

PrePre--MGSMGS

• Mars Science Suffered from Lack of Accurate Reference Surface and

Geoid

• Absolute Surface Coordinates (Latitude and Longitude)

• Absolute Radii and Topography Relative to Geoid

• Ability for Precision Orbit Reconstruction and Long Term Predicts
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MGS MOLA: A New Era for Mars Geodesy and CartographyMGS MOLA: A New Era for Mars Geodesy and Cartography

• David E. Smith - PI; Maria T. Zuber - Deputy PI

• Processed Jointly w/ Radio Science Tracking Data to 
Tie Geodesy and Cartography Together

• Registered the Mars Surface and Gravity Field / 
Geoid

• Produced Precision Orbits as By-product

• Adopted Areocentric Coordinates
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Preliminary MOLA / Preliminary MOLA / 
Pathfinder Test CasePathfinder Test Case

MDIM Registered to MOLA DIM

MOLA Pathfinder Location in 1991 IAU
(19.102 N / 326.510 W)

MOLA-Derived DIM

MOLA-derived Location            19.102  deg       326.477  deg W (1991 IAU translated to 1994 IAU)
Folkner Location                         19.095  deg       326.476  deg W (1994 IAU)

---------- ---------
Difference                                       0.007  deg     0.001  deg    ~400m difference
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Viking Orbiter Images Registered Viking Orbiter Images Registered 
to MOLA DIM to MOLA DIM -- T. DuxburyT. Duxbury

(The Hunt for Red Airy(The Hunt for Red Airy--0 in October)0 in October)
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Airy-0:
φ = -5.082 deg
λ = -0.241 deg
= 359.759 deg

(areocentric)

W0 (2000 IAU) =  
176.868 - 0.241 =
176.627 deg



15 Dec 2004 AGU Fall Meeting G33A-04 Duxbury - 6 of 10

National Aeronautics and Space 
Administration
Jet Propulsion Laboratory
California Institute of Technology

MOC Registration to a MOLA StripMOC Registration to a MOLA Strip
G. G. NewmannNewmann and M. Caplingerand M. Caplinger

W0 = 176.633 
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Allison Allison -- contcont.
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MER Meridiani:  THEMIS IR MER Meridiani:  THEMIS IR 
Registered to MOLA PreRegistered to MOLA Pre--LandingLanding

Post Landing Reconstruction: Absolute Error of 130 m (~1 THEMIS IR Pixel)
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Future of Mars Geodesy and CartographyFuture of Mars Geodesy and Cartography
• Local Maps (e.g., Landing Sites) will be Routinely Produced having Absolute 

Accuracies at the 100 m Level and Better Near the Poles
– A Major Objective of the Mars Exploration Program has Been Met

• Targeting High Resolution Instruments to Specific Surface Features is / will be 
Routine

– HRSC/SRC, HIRISE, CRISM
– MOC has to Figure this out on Their Own

• Significant Improvements to Gravity Field and Rotational Properties
– MGS, Odyssey, MeX, MER and MRO added to M’9 and Viking Orbiter / Lander 

Tracking Data
– Seasonal Migration (Sublimation and .) of Mass Between Equator and Poles
– Seasonal Rotational Variations
– Internal properties
– . . . and the list goes on . . . 

• The Cartography Community Would Like more MOLA-type Instruments in its 
Future
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