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Larkman Nunatak (LAR) 06298 and 06299 are paired LL 

chondrite impact melt breccias. We previously analyzed four 
splits of LAR 06298 using 40Ar-39Ar dating [1], and determined 
that all showed signs of partial degassing at ~1000 Ma or later, in 
some cases ~500 Ma or later. We were unable to obtain a more 
precise age because no two of the four splits had anything resem-
bling concordant plateaus. Since LAR 06299 is paired with LAR 
06298, we analyzed three splits of LAR 06299 to shed more light 
on the situation. Two of the splits look much like two of the LAR 
06298 splits, with minimum ages of ~1000 Ma, but no good pla-
teaus. The third split, however, yielded several extractions giving 
much younger ages, of ~400 Ma or less. Since minimum appar-
ent ages are likely to be maximum ages of partial degassing, we 
interpret this as indicating a partial resetting event no more than 
400 Ma ago. This split has a significant amount of 36Ar, indicat-
ing the presence of trapped Ar, and does not yield an isochron, so 
various assumptions about trapped Ar yield ages anywhere from 
400 Ma to near zero. Since none of the seven splits has yielded a 
good plateau at an age that could represent a resetting event, fur-
ther Ar-Ar analysis of LAR 06298 or LAR 06299 is unlikely to 
be worthwhile, but even an upper limit of ~400 Ma is significant. 

First, this is the youngest degassing event recorded in an LL 
chondrite. In fact, of >20 LL chondrites for which shock ages 
have been determined, only one other (Oberlin, 420±30 Ma [2]) 
is <500 Ma.  The impact melt textures of these two chondrites are 
macroscopically similar to that of Cat Mountain [3], which im-
plies this degassing occurred during a major impact event (per-
haps in the presence of a significant gravitational field [4]). Al-
ternatively, the impact melt textures could have been established 
during an earlier event, and a later event, not yet detected petro-
graphically, could have caused the degassing. 

Second, with the return of samples of LL chondrite composi-
tion from asteroid 25143 Itokawa by Hayabusa [5], the history of 
shocked LL chondrites can potentially be linked to specific 
events and objects in the asteroid belt. For example, the ≤400 Ma 
degassing event may be related to the impact disruption of an 
LL-chondrite asteroid and reassembly of Itokawa, consistent with 
the calculated 75-1000 Ma age of the surface of Itokawa [6]. Un-
fortunately, we were unable to determine a precise degassing age 
for LAR 06298/06299, and its cosmic ray exposure age (20-25 
Ma) is less than the calculated surface age of Itokawa, so we 
would need to find an LL chondrite with a better-preserved ther-
mal history to fully make the connection. However, the LAR 
06298/06299 results suggest that such a task may be possible. 
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