
Tuesday, September 11, 2012 
TEMPORAL AND GEOCHEMICAL EVOLUTION OF THE MANTLE AND CRUST 

1:30 p.m.   Lecture Hall 
 

Explore the geochemistry and the temporal evolution of the martian mantle and crust 
 

Chairs: Charles Shearer 
  Lars Borg 
 
Taylor G. J. *   [Invited 20-minute talk] 

The Composition of Bulk Silicate Mars [#6020] 
Martian bulk composition is important for understanding accretion, differentiation, and crustal evolution.  
The Wänke-Dreibus model, based on SNC meteorites, is updated slightly with new data from orbiters, landers, 
and meteorites. 
 

Borg L. *   Symes S.   Marks N.   Gaffney A.   Shearer C.    [Invited 20-minute talk] 
Constraints on the Composition and Evolution of the Martian Mantle from the Isotopic Systematics of  
Basaltic Meteorites [#6014] 
Rare earth element and isotopic systematics of basaltic meteorites are used to constrain the composition and age 
of martian mantle source regions. 
 

Brandon A. D. *   Puchtel I. S.   Walker R. J.    [Invited 20-minute talk] 
How and When Did the Mars Mantle Acquire Highly Sidorophile Elements? [#6003] 
New shergottite data show that the mantles of Mars and Earth mantles have similar highly-siderophile-element 
abundances. These data help constrain the factors controlling these abundances and their timing of acquisition in 
terrestrial planet mantles. 
 

Lapen T. J. *   Righter M.   Andreasen R.    [Contributed 15-minute talk] 
Constraints on Mars Mantle Evolution from Sm-Nd and Lu-Hf Isotope Compositions of Shergottites  
and ALH 84001 [#6023] 
Calculated Lu-Hf and Sm-Nd initial isotope compositions of shergottites and ALH 84001 indicate a hybridized 
upper-mantle is a likely source of these materials. 
 

BREAK [15 minutes] 
 

Debaille V.   Brandon A. D.    [Contributed 15-minute talk] 
What Do Radiogenic Isotopes in Shergottites and Nakhlites Tell Us About the Martian Mantle? [#6011] 
The isotopic signatures of shergottites and nakhlites provide a consistent story for the evolution of the martian 
mantle from the formation of Mars to the more recent times when their mantle sources melted to produce these 
igneous rocks. 
 

Jones J. H. *   [Contributed 15-minute talk] 
Rare Earth Element Fractionations During SNC Petrogenesis [#6017] 
The light-REE-enriched Nakhla parent liquid can be generated by single-stage, extremely low degree partial 
melting of a depleted mantle. Matching the REE pattern of primitive shergottites is more complicated and requires 
two melting episodes. 
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Wadhwa M. *   [Invited 20-minute talk] 
The Redox State of the Mars Mantle as Inferred from Martian Meteorites:  Relationship to Volatile Content and 
Other Geochemical Parameters [#6036] 
Investigations of martian meteorites have provided constraints on the redox state of their mantle sources. 
Consideration of these redox constraints along with other geochemical parameters can provide insights into the 
evolution of the Mars mantle. 
 

Shearer C. K. *   Aaron P.   Burger P. V.   Bell A.   Guan Y.   Papike J. J.    [Contributed 15-minute talk] 
Exploring the Martian Mantle Through the Micro-Scale Examination of the Geochemical, fO2, and Kinetic 
Crystallization History of Olivine in Shergottites [#6033] 
Using high-beam current electron microprobe X-ray mapping, nano-SIMS trace-element analyses, and XANES 
analyses of V valance, we are reconstructing the geochemical, fO2, and kinetic crystallization history of olivine 
megacrysts in shergottites. 
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