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Introduction: We have analysed the H, C and N isotopic 

compositions of multiple regions within a single CM2 meteorite, 

Cold Bokkeveld [1]. Previous studies of organic material have 

been conducted on demineralised samples [2-5]. However, inves-

tigation of the distribution and signatures of the organic material 

in-situ, while fraught with contamination issues (e.g. where 

cracks and holes in the sample surface have been unintentionally 

sampled), will provide insight into the nature and origin of iso-

topically anomalous organic matter in chondritic meteorites. Re-

cent work has linked trends between the bulk H, C and N ele-

mental and isotopic compositions of CM and CR chondrites [6] 

with varying degrees of aqueous alteration. We discuss our most 

recent measurements in the context of such observations. 

Analytical Techniques: Multiple chondrules were identified 

in the sample, of which four were selected for more detailed 

analyses. A number of inter-chondrule matrix areas were also 

mapped. Back scattered electron images were acquired with an 

FEI Quanta 200 3D microscope, and then used to identify regions 

of interest. H, C and N isotopic ratios of these regions were de-

termined using a Cameca NanoSIMS 50L [1]. 

Results and Discussion: Many of the Cold Bokkeveld areas 

exhibit higher C/H ratios and δD values than the bulk CM data 

previously published [6-7]. The Cold Bokkeveld values plot 

along a spectrum between bulk carbonaceous chondrite values 

[6-7] and extracted organic material [4], possibly defining a mix-

ing trend between organic and silicate materials.  Alternatively, 

these results could be due to post-accretionary remobilisation of 

D-rich IOM [8].  The latter explanation would be consistent with 

the altered nature of Cold Bokkeveld previously inferred, for ex-

ample, on the basis of O isotopes [9]. The δ15N compositions of 

the Cold Bokkeveld areas have a relatively wide range of values, 

but are broadly consistent with bulk CMs [6-7]. 

The chondrule interiors generally have lower δD and δ15N 

compositions than the chondrule rims, more similar to bulk CM 

chondrite compositions [6-7]. Furthermore, while δD hotspots 

were identified in several of the chondrule rims and matrix loca-

tions, no hotspots were identified in the chondrule interiors. This 

indicates that any post-accretionary remobilisation [5] occurring 

during alteration of the meteorite did not lead to preferential 

movement of isotopically anomalous material to the chondrule 

interiors.  
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