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It is generally held that chondrites originated as sediment accreted 
onto parent bodies at low temperatures (1) and that lithification preceded 
metamorphism to higher petrologic types (2), but except for shock 
lithification, consolidation of coarse chondritic sediment has not 
previously been investigated. In order to identify textures developed 
during compaction, this study began with unequilibrated ordinary chondrites 
(UOCs) that were least affected by metamorphic recrystallization and shock 
deformation. It was then extended to higher petrologic types. 

The close-packed fabric typical of many chondrites is shown in Fig. 1 
where compaction has occurred with minimal internal deformation or 
flattening of chondrules. Compare this with the fabric of an oolitic 
limestone also compacted with little internal deformation or flattening of 
ooids (Fig. 2). Before compaction this oolite was framework supported 
(ooids were in contact and supported the overburden) and had a porosity and 
packing arrangement like that in Fig. 3, where about 40% porosity was filled 
by cement that prevented compaction. In Fig. 3, note the small number of 
ooid contacts in the plane of the section and the range of apparent 
diameters of similarly sized ooids. Dense packing in Fig. 2 has been 
achieved in a hydrous environment by removal of material from ooids at 
points of contact, a form of diffusive mass transport called "pressure 
solutionn (3). 

I propose that the analogous textures seen in chondrites (Figs. 1, 4) 
probably were produced by a form of diffusive mass transport that I have 
termed pressure-induced diffusion (PID) by removal of material at contacts 
between framework grains (chondrules and fragments). PID is probably aided 
by an adsorbed or gaseous phase and is the dominant mode of compaction at 
temperatures below those requires for plastic deformation (4, 5). As in 
terrestrial sediments ( 6 ) ,  an increase in packing density correlates with 
increased lengths of contacts, development of concavo-convex and sutured 
contacts (Figs. 1, 4), and a greater number of contacts between framework 
grains in the plane of section. Extreme compaction produces "overclose 
packing" (Fig. 1) and "fitted fabric" (Fig. 4). Development of these 
textures seems to imply high intergranular porosity in the precursor 
sediment, as has been shown for terrestrial analogues (7, 8). Chondrites 
with little matrix represent moderately to well sorted precursor sediments 
(9); comparisons with terrestrial sands suggest that chondritic sands had up 
to 35% intergranular porosity prior to compaction (8). Matrix-supported 
chondrites like Bjurbole with over 20% matrix (9) exhibit few PID compaction 
textures (indentions, suturing, etc.) which are best developed where 
intergranular spaces were only partly filled by matrix, e.g., in Tieschitz 
and Krymka (9), so that pressure was restricted to points of contact between 
framework grains. 

PID compaction textures identified in type 3 chondrites also occur in 
ordinary chondrites of petrologic types 4, 5 and 6 (Fig. 5). Compaction at 
high temperatures would have produced internal deformation and flattening of 
individual chondrules by plastic flow; that diffusive mass transport was the 
dominant mechanism of deformation indicates that types 4, 5 and 6 chondrites 
were compacted at low temperatures prior to metamorphism. This seems to 
confirm the prograde sequence favored by Van Schmus and Wood (2). 
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Fig.1. Close (or overclose) Fig. 2. Overclose packing of Fig. 3. Uncompac ted, open 
packing of chondrules and ooids in compacted limestone packing of ooids in lime- 
fragments in ALHA 78084 (H3). (Ottosee Formation, Tenn.). stone; interooid volume is 
Noze indentions and concavo- Note concavo-convex as well filled by cement (Ottosee 
convex boundraies. as sutured boundaries. Formation, Tenn. 

Fig.4. Fitted fabric of densely Fig. 5 .  Overclose packing of 
pacted chondrules and fragments in chondrules and fragments in ALHA 
Krymka ( W ) .  Note concavo-convex, 78109 (LL5). Chondrule interiors are 
sutured, and indented boundaries. not deformed; outlines are not 

appreciably flattened. 
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