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Introduction: We have reviewed [1] reliable meteorite den-

sity and porosity measurements. Using this “best data” set we 
find that carbonaceous chondrites can be divided into two density 
groups: anhydrous CV, CO, and CK meteorites (with hydrous, 
metal rich CRs) whose densities are similar to LL chondrites; and 
hydrated CIs and CMs, with the lowest densities of all meteor-
ites. 

High Density Group: Five of the 8 CV/CKs measured are 
more than 20% porous, while the porosities of 6 of the 7 CO/CR 
meteorites are under 15%. All 6 low porosity CO/CR samples are 
finds. The one measured porosity of a CO fall (Warrenton) is 
26%; it has a higher grain density than the other COs. Terrestrial 
weathering significantly alters the carbon isotopes in CO meteor-
ites, as carbonates formed by the evaporation of carbonate-rich 
terrestrial water is taken up by the meteorite [2,3]. Presumably 
this fills void spaces, thus increasing the grain volume and lower-
ing the porosity. However, there is no distinction between the 
porosity of falls and finds in the CV/CK class. They show a no-
table spread in porosity, but the low porosity meteorites (~10%) 
include both a find (Leoville) and a fall (Vigarano) and similarly 
the high porosity CVs (>20%) are Allende, a fall, and Axtell, a 
find. (The three measured CKs are all >20% porosity; two are 
falls, one a find.) The high porosity CVs Allende and Axtell are 
members of the oxidized subgroup, while the low porosity CVs 
Leoville and Vigarano belong to the reduced subgroup [4]. The 
grain densities of other oxidized CVs are also significantly 
higher, and the bulk densities lower, than the reduced group. Re-
duced CVs may have been compacted in their parent body [5]. 

Low Density Group: Of the CMs, only Murchison and 
Murray have grain and bulk densities measured for the same 
samples, yielding >20% porosity. However, measuring porosity 
by point-counting voids visible in thin section [6] gives Murray a 
porosity of only 4%. For CIs the reported densities and porosities 
depend strongly on the measuring techniques used. Traditional 
fluid immersion methods suggest that the CI Orgueil has grain 
and bulk densities of ~2.2 g/cm3 and so no porosity, while the He 
pycnometry and bead method [1] yields a 1.6 g/cm3 bulk density, 
2.4 g/cm3 grain density, and 35% porosity. This high porosity 
and low bulk density is also seen in the unusual C meteorite 
Tagish Lake, as measured by the He pycnometry/bead method. 

Discussion: Most meteorites have porosities around 10% due 
to shock-induced microcracks [1]. Carbonaceous chondrites are 
the exception. Assuming they also experienced shock micro-
cracking, they must have an additional source of porosity, likely 
incomplete lithification. If weathering fills the microcracks (as is 
seen in other meteorites) then this extra porosity must account for 
another 10-20% of the meteorite volume. It must be at a rela-
tively large scale, not easily seen in thin section and impervious 
to infill by terrestrial weathering, but accessible to traditional 
density-measuring fluids like water or carbon tetrachloride. 
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