
Open Research Online
The Open University’s repository of research publications
and other research outputs

Correlated analyses of D- and 15N-rich carbon grains
from CR2 chondrite EET 92042
Conference or Workshop Item
How to cite:

Busemann, H.; Alexander, C. M. O’D.; Nittler, L. R.; Zega, T. J.; Stroud, R. M.; Bajt, S.; Cody, G. D. and
Yabuta, H. (2006). Correlated analyses of D- and 15N-rich carbon grains from CR2 chondrite EET 92042. In: 69th
Annual Meeting of the Meteoritical Society, 6-11 Aug 2006, Zurich, Switzerland.

For guidance on citations see FAQs.

c© [not recorded]

Version: [not recorded]

Link(s) to article on publisher’s website:
http://www.lpi.usra.edu/meetings/metsoc2006/pdf/5327.pdf

Copyright and Moral Rights for the articles on this site are retained by the individual authors and/or other copyright
owners. For more information on Open Research Online’s data policy on reuse of materials please consult the policies
page.

oro.open.ac.uk

CORE Metadata, citation and similar papers at core.ac.uk

Provided by Open Research Online

https://core.ac.uk/display/81672?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://oro.open.ac.uk/help/helpfaq.html
http://oro.open.ac.uk/help/helpfaq.html#Unrecorded_information_on_coversheet
http://oro.open.ac.uk/help/helpfaq.html#Unrecorded_information_on_coversheet
http://www.lpi.usra.edu/meetings/metsoc2006/pdf/5327.pdf
http://oro.open.ac.uk/policies.html


CORRELATED ANALYSES OF D- AND 15N-RICH 
CARBON GRAINS FROM CR2 CHONDRITE EET 92042.  
H. Busemann1, C. M. O’D. Alexander1, L. R. Nittler1, T. J. 
Zega2, R. M. Stroud2, S. Bajt3, G. D. Cody4 and H. Yabuta4. 
1DTM, Carnegie Institution of Washington DC. 2Naval Research 
Laboratory Washington DC, 3Lawrence Livermore National 
Laboratory, Livermore CA, 4GL, Carnegie Institution of Wash-
ington DC, USA. (busemann@dtm.ciw.edu) 

 
Introduction: Insoluble organic matter (IOM) and matrix 

from primitive carbonaceous chondrites carry isotope enrich-
ments (δD≤20000‰, δ15N≤3200‰) that are comparable to those 
in interplanetary dust particles [1, this work]. Hence, primitive 
organics that formed in the protosolar cloud (PSC) – or maybe in 
the cold outer regions of the protoplanetary disk – survived ac-
cretion and planetary processing on the asteroids, the parent bod-
ies of the chondrites. Most D and 15N anomalies are spatially un-
correlated, indicating that distinct processes produced them. 
While various reactions in the PSC can account for the D en-
richments [2], the 15N anomalies cannot be explained by existing 
models [3]. Alternative mechanisms, possibly within the solar 
system [4], have to be considered. Identifying the isotopically 
anomalous carriers will help to understand the earliest evolution 
of organic matter from PSC to the solar system. 

Results: SIMS analyses of CR2 chondrite EET 92042 IOM 
[5] revealed two isotopically anomalous, micron-size discrete 
carbon grains (“A” with δ13C~−113‰ and δ15N ~1150‰; “B” 
with δD~6000‰, Fig.). Grains and intermediate IOM (δD 
~2200‰) were thinned and extracted by FIB-SEM [6] and exam-
ined by transmission electron microscopy (Fig.). EDS and elec-
tron diffraction patterns show that all analyzed matter is C-rich 
and amorphous. 15N-rich grain A is monolithic C with trace Si; 
D-rich grain B is porous organic C with traces of Si and S. The 
intermediate IOM is also porous organic C and contains nm-size 
Fe-Ni, chromite and Ca-rich grains. C- and N-XANES spectros-
copy proves the hydro-carbonaceous, non-graphitic character of 
the IOM and indicates distinct N bonding states for grains A and 
B. On-going EELS, NanoSIMS, and synchrotron IR micro-
spectroscopic analyses will characterize the isotopic composi-
tions of additional elements, and the chemical structural variation 
and bonding states of the C-bearing molecules. 

 
Part of this work was performed under the auspices of the U.S. DoE by the Univ. of Calif. Lawrence Livermore 
National Laboratory under Contract No. W-7405-ENG-48. The Advanced Light Source is supported by the 
Director, Office of Science, Office of Basic Energy Sciences, Materials Sciences Division, of the U.S. DoE under 
Contract No. DE-AC03-76F00098 at Lawerence Berkeley National Laboratory. 

References: [1] Busemann H. et al. 2006. Science 90:1151–
1154. [2] Sandford S. A. 2001. Meteorit. & Planet. Sci. 36:1117-
1133. [3] Charnley S. B. & Rodgers S. D. 2002. Astrophys. J. 
569:L133-L137. 27th LPSC. [4] Marty B. 2006. Science 90: 706-
707. [5] Busemann H. et al. 2006. Abstract #2005. 37th LPSC. 
[6] Zega T. J. & Stroud R. M. 2006. Abstract #1441. 37th LPSC. 

69th Annual Meteoritical Society Meeting (2006) 5327.pdf


