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Most of the L chondrites, and many H chondrites, were involved 
in several shock events which were probably associated with 
disruption of their parent bodies (1). Since the shock caused loss 
of Ar-40, as well as the loss or mobilization of many trace 
elements (2), the event can often be dated by the K-Ar method 
(3,4). The shock also affected metal and silicate properties 
(5,6,7) and these enable an evaluation of shock intensity (e.g. 
shock facies a (unshocked) - f (heavily shocked), 7). 
Thermoluminescence (TL) sensitivity varies with K-Ar age (8) 
because intense shock lowers TL sensitivity ( 9 )  as the TL phosphor 
fuses or maskelynizes (10). In the present work, we report TL 
sensitivity data for 23 L4-6 and 19 H5 chondrites from the 
Antarctic and 26 non-Antarctic H4-6 chondrites, and we discuss 
their shock history. 

The non-magnetic portions of 0.2-0.5 g samples were ground 
,(lo0 mesh). Aliquants of 4+/-0.1 mg were then placed in a Cu pan 
and the TL measured as in ref. 11. The TL sensitivities were 
normalized to that of the Kernouve H6 chondrite. 

The data are shown in Fig.1, together with literature values 
for non-Antarctic chondrites (8,lO). The non-Antarctic L 
chondrites have the largest spread as they have experienced the 
largest range of shock intensities; all the meteorites with 
TL(0.05 for which shock classifications are known are facies d-f 
(7). There are fewer intensely shocked Antarctic L chondrites in 
these samples, but the curve is otherwise similar. The 
non-Antarctic H chondrite histogram is also similar to the L 
chondrites, but lacks the tail of heavily shock meteorites. 
However the Antarctic H chondrite histogram is displaced to lower 
values by a factor of about 3. This displacement to lower values 
could reflect (i) weathering (12/23 are weathering category C or 
B/C, c.f. 2/19 for the L chondrites - weathering can lower TL 
sensitivity by a factor of about 3, 141, (ii) petrologic type (the 
Antarctic H chondrites are all type 5, whereas the other 
distributions are dominated by type 6), or (iii) a unique shock 
history for the Antarctic H chondrites (12). We think the 
petrologic type explanation is incorrect, since there are no 
differences in the TL sensitivities of type 5 and 6 falls (13). 
Problematical about the weathering explanation is that there are 
many meteorites of category B, A/B and A plotting with the others 
(category A are rare in both classes). 

The TL sensitivity data for the non-Antarctic falls are 
compared with Ar-40 in Fig. 2. The difference in the plots for the 
H and L classes again reflects the higher shock intensities 
suffered by the L chondrites. It is possible to combine the data 
for TL sensitivity as a function of annealing temperature (10) and 
Ar-40 release during stepwise heating (14) to estimate post-shock 
residual temperatures. TL sensitivity displays a 2-fold decrease 
during annealing 400-1000 C, and then drops 2 orders of magnitude 
at higher temperatures. Retention of Ar-40 is virtually complete 
until 800 C when there is 10-fold decrease in retention, while at 
1200 C the Ar-40 retention drops several orders of magnitude. 
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Thus, to a first approximation, meteorites with normal TL 
sensitivity (>0,5 unshocked, equilibrated values) and normal Ar-40 
(>go% retention) have experienced post-shock temperatures (800 C; 
those with normal TL and 10-90% Ar-loss have experienced 800-1000 
C; while those with low TL (<0.1 normal) and (10% Ar retention 
have experienced >lo00 C. Kinetic factors would modify these 
estimates somewhat, 
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