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       Introduction and Summary: Meteorites contain 

over 430 different minerals [1].  Over 80 % of meteor-

ites are chondrites, dominantly ordinary chondrites.  

These possess textures that are similar to some Earth 

rocks but not necessarily formed in the same way. The 

challenge is to describe and to sort, chondrule and 

chondrite textures in useful ways without favouring 

particular origins or interpretations. Stages in their 

genesis are defined by compiling these observations.  

An empirical framework results, within which all stud-

ies of chondrites may be set. The textural context of 

phases may be stated when reporting analytical results. 

       Methodology and Perspective: BSE photos of 

ordinary (and some carbonaceous) chondrites have 

been examined at intra-chondrule and inter-chondrule 

scales, in addition to determinations of grade and met-

amorphism typically made on larger scales.  The ques-

tions posed of each image of a chondrule in its matrix 

were: (a) what thing(s) happened first in the genesis of 

this area of the rock? ; (b) what thing(s) happened 

next? ; (c) what thing(s) happened last ? . Another way 

of approaching the images is to recognize a major 

event or process that has produced the dominant tex-

tures (b), to consider what happened before that (a), 

and what happened after (c). 

       Discussion:  Relict phases are witnesses of what 

preceded chondrule formation ((a) above). The defin-

ing and dominant event in any chondrite is chondrule 

formation ((b) above). Later events are chondrule al-

teration (ongoing (b) above) and incorporation or ag-

glomeration ((c) above).  These stages can also be re-

lated to the α (alpha) to ω (omega) scheme proposed 

previously:  α: relics developed by processes prior to 

chondrule formation;  β: processes and products of 

chondrule formation and alteration prior to incorpora-

tion;  γ: alteration in an agglomerated body;  δ: hydrous 

alteration, weathering; ε: space weathering;  σ: shock;  

etc. [2]. Each stage may contain multiple sub-stages/ 

events, and be repeated to result in complex textures. 

      Observations:  α: Relict phases are present by 

definition in each chondrite, because they are the mix 

of minerals and other particles that gave rise to the 

ferromagnesian phases, feldspars, glass, spinellids, 

oxides, carbides, phosphates etc. now present. Textural 

relics are rarely observed in chondrules and matrix.  β:  

chondrules ideally form spheroid bodies but there is a 

range of shapes included in what are considered chon-

drule-like bodies. After formation, without interacting 

with one another, they may be cooled or heated to 

change their mineralogy and textures. Numeric codes 

to document their textures and to associate those possi-

bly formed in similar ways have been developed [3]. 

They may also: group; un-group; develop overgrowths 

and rims; be abraded physically, chemically or thermal-

ly; develop coatings; fracture; be weathered; include 

objects mined from agglomerations. γ: Once chon-

drule-like objects are incorporated they are subject to 

equilibration and loss of zoning (in olivine by grade 4) 

and recrystallization of both olivine and pyroxene mi-

crocrysts (µ ) as grade increases. Eventually textures 

within and outside of chondrules become recrystallized 

and merge by grade 6. 

       Conclusions:  Chondrules and their matrix in or-

dinary chondrites may be used to define the following 

sequential textural contexts: pre-chondrule relics; 

chondrule formation; chondrule alteration prior to in-

corporation; chondrule alteration after incorporation. 
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