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Apollo 15 QMDs 

•  Fe rich, higher REEs 
than A15 KREEP 

•  Exsolved pyroxenes 
indicate intrusive 
origins 

•  Young CRE age 
(11Ma, from 15405)  

•  Fragments probably 
derived from impact 
melt breccia 15405 

REE	
  data	
  for	
  15404,	
  courtesy	
  of	
  D.	
  
MiGlefehldt	
  



Methods 

•  University of Hawaii 
Cameca ims 1280 

•  Open University 50L 
NanoSIMS 

•  Cs+ primary beam 
•  H2O content 

calculated using 
H2O-1H/18O 
calibration curve 
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Results 



Solar Wind Contamination 
•  Not in original 

igneous rocks 
(cumulates) 

•  Not when sitting on 
the surface  

•  Could it be 
incorporated into the 
impact melt? 
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Impact Melt and Solar Wind 

•  Implanted solar wind 
could have been 
incorporated into 
impact melt during 
Aristillus formation 

•  Did this affect apatite 
clasts or apatite in 
rock clasts? 

•  Modeling in progress 
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The low D/H component 



Terrestrial Primitive Component 
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Conclusions 

•  Low δD in lunar interior could represent a 
primitive source, such protosolar H  

•  If this is a primitive component, it largely 
avoided fractionation during the Moon 
forming impact and lunar accretion 

•  There appear to be several reservoirs in 
the lunar interior based on δD and H2O 
content 



References 
•  Greenwood, J. P. et al. Hydrogen isotope ratios in lunar rocks indicate delivery of cometary 

water to the Moon. Nature Geoscience. 4, 79–82 (2011).  
•  Barnes, J. J. et al. Accurate and precise measurements of the D/H ratio and hydroxyl 

content in lunar apatites using NanoSIMS. Chem. Geo. 337–338, 48–55 (2013).  
•  Tartèse, R. et al. The abundance, distribution, and isotopic composition of hydrogen in the 

Moon as revealed by basaltic lunar samples: implications for the volatile inventory of the 
Moon. Geochim. Cosmochim. Acta 122, 58–74 (2013).  

•  Robinson, K. L., Taylor, G. J. & Nagashima, K. D/H of intrusive moon rocks: implications for 
lunar origin. 44th Lunar Planet Sci. Conf. abstr. 1327 (2013).  

•  Tartèse, R. et al. Apatites in lunar KREEP basalts: the missing link to understanding the H 
isotope systematics of the Moon. Geology 42, 363–366 (2014).  

•  Barnes, J. J. et al. The origin of water in the primitive Moon as revealed by the lunar 
highlands samples. Earth Planet. Sci. Lett. 390, 244–252 (2014).  

•  Taylor G. J. et al. The Hadley-Apennine KREEP basalt igneous province.  Meteor. Planet. 
Sci. 47, 861–879 (2012) 

•  Hallis L. J. et al.  Is Earth’s original D/H ratio preserved in the deep mantle? 45th Lunar 
Planet Sci. Conf. abstr. 1283, (2014). 

•  Robinson K. L et al. Primitive lunar water in evolved rocks? 45th Lunar Planet Sci. Conf. 
abstr. 1607, (2014). 

•  Robinson K. L. and Taylor G. J., Heterogeneous distribution of water in the Moon.  Nature 
Geoscience 7, 401-408 (2014). 

 


