
Goldschmidt2019 Abstract 
 

Lithophile-siderophile constraints on 
Hadean processes preserved in 

hotspot sources 
BRADLEY J. PETERS1,2, ANDREA MUNDL-PETERMEIER3, 
RICHARD W. CARLSON2, RICHARD J. WALKER4, JAMES 

M.D. DAY5 
1Institute for Geochemistry and Petrology, ETH Zürich, 8092 

Zürich, Switzerland, bradley.peters@erdw.ethz.ch 
2Department of Terrestrial Magnetism, Carnegie Institution 

for Science, Washington, DC 20015, USA 
3Department of Lithospheric Research, Universität Wien, 

9010 Vienna, Austria 
4Department of Geology, University of Maryland, College 

Park, MD 20742, USA 
5Geoscience Research Division, Scripps Institution of 

Oceanography, La Jolla, CA 92093 USA 
 

New Nd, Hf, and W isotopic data are reported for well-
characterized basaltic rocks from the Mascarene Islands and 
the Deccan Traps, which comprise the modern and ancient 
endmembers of the Réunion hotspot. Réunion ocean island 
basalts (OIB) have modestly negative μ182W and both 
positive and negative μ142Nd, similar to what is known of 
global OIB, that are difficult to reconcile with a single-stage 
Hadean differentiation process. Deccan continental flood 
basalts (CFB) display excesses in μ142Nd and deficits in 
μ182W that are occasionally resolved from their respective 
terrestrial standards. However, the He-Sr-Nd-Hf-Os isotopic 
signatures of the CFB reveal crustal assimilation signatures, 
suggesting that Indian cratonic rocks have μ142Nd and μ182W 
compositions that deviate from terrestrial standards.  

The Nd, Hf, and W isotopic and highly siderophile 
element compositions of the Réunion hotspot basalts are 
compatible with a model that invokes both magma ocean 
processes and core-mantle mixing In the model, magma 
ocean products interact with the liquid outer core, and the 
resulting domain is later exposed to a small amount of 
Archean crustal material. Such a scenario produces a broad 
negative correlation between μ142Nd and μ182W compositions 
that would be distorted by later interaction with young, 
depleted materials. An analogous model for ε143Nd and ε176Hf  
reveals trends similar to the classical view of coupled oceanic 
crust and sediment recycling into hotspot mantle sources. 
Core-mantle interaction could potentially explain in principle 
an observed positively-trending relationship between μ182W 
and Ru/Ir ratios among global OIB. We envisage multiple 
Hadean domains with distinct heritages in the deep mantle 
sources to hotspots that control the ancient geochemical 
component of many global OIB and CFB. 


