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Introduction: Variations in the sizes of chondrules between the classes of chondritic meteotites are well known 

[1] and are thought to result from sorting processes in the solar nebula between the periods of chondrule formation 
and chondrite parent body accretion [2]. Similarities in the sizes of chondrules are used as one line of evidence to link 
chondritic classes, e.g. the proposed CM-CO clan [1]. Unlike for other chondritic groups (e.g. CO, CV, CH, H and L 
chondrites) chondrule sizes within the CM carbonaceous chondrites have not been the subject of  a recent, compre-
hensive study [3]. CM chondrules are frequently cited as being  270-300 µm in size [1,3,4], with highly variable 
chondrule abundances. However, several studies have reported average sizes differing significantly from the 270-300 
µm value (5-6). Here we present results from a study of just under 2000 chondrules in a suite of CM chondrites with 
the aim of better quantifying their size ranges, and understanding potential relationships to the CO chondrites. 

Methods and Samples: The meteorites studied were: Winchcombe (CM2) [7], Cold Bokkeveld (CM2.2) [8], 
Kolang (CM2.2) [9],  Shidian (CM2.2) [10], Aguas Zarcas (CM2.2±0.1) [11], Mighei (petrologic type 1.6) [8], 
LaPaz Icefield (LAP) 02239 (petrologic type 1.7) [8], Murchison (CM2.5) [8],  Lewis Cliff (LEW) 85311 (CM2.7) 
[8] and Paris (CM2.7) [12]. The apparent sizes of chondrules in 2D were measured from backscattered electron and 
energy dispersive electron spectroscopy mosaics. Whole chondrules were measured using the CIS method described 
by [13]. Chondrule sizes in 3D were measured from X-ray 
computed tomography (XCT) scans of meteorite chips. 
Chondrules were segmented and measured using the 
method set out by [14]. XCT scan resolution varied be-
tween samples from 12.1 - 2.1 µm/voxel. 

Results: The results of 2D and 3D chondrule size anal-
ysis are in Table 1. 2D analysis used 983 chondrules and 
reveals an average apparent chondrule size of 2.277 ± 
0.896 ϕ-units; 206 µm with individual sample averages 
consistently < 300 µm. Whole chondrule abundances 
ranged between 1.23 – 10.38 areal %.  3D analysis of 954 
chondrules revealed significant variation in sizes with an 
average of 1.752 ± 0.832 ϕ-units; 297 µm. In those XCT 
datasets conducted at higher resolution (LEW 85311 and 
Winchcombe; <4 µm/voxel) average 3D sizes were compa-
rable with those measured in 2D. 

Discussion: Results presented here indicate a potential 
overestimate withinin the literature of the true CM chon-
drule size, with chondrules significantly closer in size to 
those observed in the CO chondrites (CO reported average: 
2.76 ± 0.923 ϕ-units; 148 !"#$

%&'
 µm [15]). This finding fur-

ther supports a genetic link between the CM and CO chon-
drites (CM-CO clan) and consequently, the use chondrule size differences between the two classes should not be 
considered evidence of distinct parent asteroid origins with respect to these two chondritic classes [16].  
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Table 1. A table  of the average chondrule sizes within 10 
CM  Chondrites  
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