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berg/Gemy. 

It has long been established (1) that radiometric clocks (here K-Ar) in 
meteorites can be reset by heating as a result of collisions. Some meteorites, 
however, which also have reset K-Ar ages (younger than the age of the solar 
system, 4.572.03 AE (2) ) contain material of most probably primitive origin as 
inferred from the presence of hydrocarbons and isotopic and chemical anomalies. 
Expectedly, these features would have been destroyed in a catastrophic event 
resetting the K-Ar clock. The qoAr-39~r dating technique potentially m y  pro- 
vide data to discern between continuous and episodic outgassing of a rock (cf. 
394). 39 Here we report on a "A, Ar study of whole rock samples from three car- 
bonaceous chondrites . Allende and Leoville, representing the same type (CY) , 
show distinctly different textures suggesting a different post-accretional hi- 
story. Petropaphic description of Allende is found in the literature; its tex 
tural features are normal for the low petrologic type of chondrites (5). Leo- 
ville consists of a recrystallized, very compact and hard matrix (35%) rich 
in opaque minerals accompanied by oriented chondrules and inclusions; its 
textural pattern seems to be secondary and probably is the result of shock. 
Another interpretation suggests simple pressure solutio~l (5). Leoville mine- 
rals are attacked by weathering. Murchison (C2) shows a completely different 
kind of matrix(77%vol. (6)) .The major mineral is a layer lattice silicate, a 
low temperature material condensing below 1500C (7). All three meteorites car- 
ry isotopic anomalies (8,9,10) . 

Results. Experimental procedures and data reduction techniques have been 
described elsewhere (3). The <6000C fractions of Leoville accidentally have 
been pumped off prior to analysis. The results are shown in Figs. 1-6 and are 
surrnnarized in Table 1. The total K-Ar age of Allende is 4.43 AE in agreement 
with (ll), the ages of Leoville and Dlurchison are much younger.Al1 these me- 
teorites contain significant amounts of planetary gas as has been found by 
(11,12,13,. From Figures 1 and 2 (three isotope plots) it is evident that 4oAr 
and trapped planetary 36~r are not correlated as is expected with a planetary 
40Ar/36Ar ratio of %lo-3 (14). The age spectra (Figs. 3 and 4) all have simi- 
lar trends: decreasing apparent ages with increasing extraction temperature 
and an increase at very high temperatures. There are portions in the spectra 
where relatively stable apparent ages are accompanied by stable K/Ca (Figs. 4- 
6). The gas release patterns of Allende and Leoville are compared in Fig.3. 
The dominant 37~r re1 ase peak of Allende (%12000C) is accompanied by an age 
drop-off due to the 35Ar recoil effect (15) which also is evident for Leoville. 
This meteorite, in contrast to Allende, has a dominant elease of radiogenic, 
planetary and Ca-derived isotopes at 9W°C. Planetary 3 Ar release from Murchi 
son is small below 8800C, has a peak at 9600 and then is rather constant ur, to 
1600OC. 

Discusion. Isotopic anomalies link portions of the meteorites to the ear 
ly solar system. From then on each meteorite had its individual history. The 
breccia Allende after its fomtion essenti lly remained undisturbed (cf . 16) . 
The 4.43 AE age of the whole rock reflects 'oA~ leakage from the very fine- 
grained matrix ( 38.4% of whole rock (17) ) . Leoville, on the other hand,which 
shows high pressure features (5) has undergone severe metamorphism s3AE go. 
Murchison having layer silicates and being porous (6) probably has lost $QA~ 
continuously at rather low terqeratures at which hydrocarbons have not been 
destroyed. The large losses of radiogenic 40~r from Leoville and Murchison im- 
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ply also substantial losses of planetary 36Ar since the release patterns of 
both isotopes are similar. 
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TABLE 1: Summary of 40Ar-39Ar Results 
K Ca Cla K-Ar ageo bm 

Sample PPm % ppm AE- IO-*C~STP/~ 
Allende 280 1.6 270 11.43+ .10 9.3 
LeovilleC 170 0.8 530 3 .01+. 17 198 
Murchison 2 10 0.7 690 2.76+ .20d 3 3 
a)calculated with known exposure ages (13,111) and a production rate of reac- 
tor-produced 3 8 ~ r  from C1 of 1.5x10-~ (18) ; 

b)emor gives equal weight to each apparent age; 
) <600°C fractions lost; 
d)averape age from 450'-16CD°C (96% of total 39Ar); if the initial 4% of 39h 
are included, the total age is 3.65t. 57 AE. 

Figures 1 and 2: Three-isotope diagrams for Murchison (left) and Leoville 
(right). The nunbers are extraction temperatures in centigrade. If 40~r is a 
mixture of two components (trapped and radiogenic), the data or portions of 
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Figure 3: Gas release patterns of argon 
h m  Leoville and Allende whole rock samples. 
Also included are the apparent ages (right 
scale) . 
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Figure 4 

Figures 4,5, and 6 : Apparent ages and K/Ca 
ratios (logarithmic scale) vs. the cumulative 
fractional-39Ar release from whole rock samp- 
les of Allende, Murchison, and Leoville car- 
bonaceous chondrites. Numbers are extraction 
tenperatures in centigrade. 
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