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Introduction: In this work, we studied the original and 

metamorphic characteristics of the chondrules of Nuevo 

Mercurio Meteorite (H5, S1)[1,2]. This ordinary chondrite 

fell in Zacatecas, Mexico on December 15th, 1978. This 

chondrite is in the National Meteoritic Collection at Instituto 

de Geología of Universidad Nacional Autónoma de México. 

Chondrules are the principal component of chondrites, they 

have usually spherical form with sizes up to a few millime-

ters. Their form and texture suggest that they were melted 

when they formed. However, the original characteristics of 

the chondrules were often erased because they were sub-

jected to secondary metamorphic processes in the parent 

body.  

Analytical procedures: We examined microscopically 

two thin sections of this chondrite in transmitted and re-

flected light and identified textural types according to [3] 

and measured the apparent chondrules diameter using a cali-

brated reticle for 150 complete chondrules. Following the 

procedures of [4] we measured the maximum apparent di-

ameter and the longest diameter perpendicular to the maxi-

mum diameter of each chondrule. With these two measure-

ments we obtained the equivalent diameter, that is the diame-

ter of oblate spheroids defined as De = (a
2
b)

1/3
, where a is 

the maximum diameter measurement and b the minor [5]. 

The size-distributions of the chondrules use φ units [6], 

which are defined by the relationnship  φ = - log2 De, where 

De is the chondrule diameter in millimeters.  

Results: The mean apparent diameter of chondrules is 

0.5mm (1.0φ) with a standard deviation of 0.75φ (Fig. 1) 

Porphyritic chondrules represent 51% of the population 

whereas non porphyritic represent 49%. There are different 

grades of crystalline development, even inside the same tex-

tural group of chondrules. For example, crystals in  the por-

phyritic chondrules (Fig. 2) of the coarse fractions show a 

better development than those in the fine fractions, whose 

crystals are anhedral (Fig. 3). In general, the granular oli-

vine-pyroxene chondrules show a tendency to have smaller 

diameters than the porphyritic ones.  

 
Fig. 1 Size-frecuency distributions and proportion of textural 
types of  chondrules in Nuevo Mercurio meteorite. 

 
Fig. 2 a) Porphyritic olivine chondrule with euhedral crystals in 
mesostasis of feldespatic-like glass. Photomicrographs in polar-
ized light. 
 
The relationship between size and texture in the cryptocrys-

talline chondrules is reflected by the presence and distribu-

tion of opaque minerals, such as Fe-Ni alloys and troilite 

(Fig.4). In the coarse chondrule fractions, the distribution of 

opaque particles is irregular. In the median fractions, the Fe-
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Ni alloys tend to be in the central part, and troilite in the 

outer part (Fig. 5). The finest chondrules do not have any 

opaque minerals. On the other hand, metamorphism recristal-

lized the mesostasis glass and produced corrosion textures in 

chondrule crystals, but is not evident if this process produced 

crystal growth. 

 
2b) Porphyritic olivine chondrule with anhedral crystals.  

 
Fig. 3 Chondrule of figure 2a belongs to the fraction 
1φ (0.56mm) and chondrule 2b belongs to fraction 2φ (0.32mm). 

 
Fig. 4 a) Criptocrystalline chondrule with kamacite and troilite 
in mesostasis of feldspathic-like glass. 

Discussion: It seems that size of chondrules has an impor-

tant petrogenetic roll in development of the texture and con-

tent of opaque minerals. This could be explained by a differ-

ent response of the chondrules to processes of volatilization-

crystallization as a function of the time required for the cool-

ing of chondrules according to their size. This primary char-

acteristics are preserved even in metamorphic chondrites like 

Nuevo Mercurio. 

 
Fig 4 b) Criptocrystalline chondrule without opaque minerals. 
Photomicrographs in reflected light. 
 

 
Fig. 5 Criptocrystalline chondrule of figure 4a belongs to the 
fraction 2φ (0.27mm) and chondrule 4b belongs to fraction 3φ 
(0.17mm). 
Conclusion: There are some primary characteristics of chon-

drules that can be observed in metamorphic chondrites, such 

as the relationship between chondrule size and their texture, 

or presence of opaque minerals (troilite and/or Fe-Ni alloys). 

References: [1] Fredriksson, K. et al. (1979). Meteoritics, 
14,40[2] Stöfler,D.,2001.http://www.museum,huberlin.de  
[3] Gooding, J.L. and Keil, K., 1981. Meteoritics, 16, 17-43. 
[4] Rubin, A.E. and Keil, K., 1984. Meteoritics, 19, 135-143. 
[5] Green, A.W., 1975., J. Applied Meteorology, 14, 1578-
1583. [6] Folk, R.L. y Ward, W.C., 1957. J. Sed. Pet. 27, 
3.26.  

250 µm 

b 

150 µm 

b 

150µm 

a 

Lunar and Planetary Science XXXVII (2006) 1198.pdf


