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Obradovich, U.S. Geological Survey, Mailstop 913, Box 25046, Denver, CO 80225 

The age of tektites constituting the australasian strewn field has been debated for more than 50 years. 
These tektites are united by chemical traits and isotopic signatures [I,  2, 31. Some have suggested that they fell to 
Earth on a latest Pleistocene to Holocene land surface and that they were not transported far from their place of 
fall because of the unabraded nature of some specimens [4, 51. In contrast, others [6, 7, 8, 91 have concluded that 
the tektites are much older because they occur in middle Pleistocene deposits of Java, Thailand, China, and the 
Philippines. Isotopic ages (K-Ar and fission-track) of australites and philippinites imply that they formed at 0.7- 
0.9 Ma [lo, 11, 12, 131. Inexplicably, K-Ar ages of cores of flanged australites are significantly younger than 
ages of their associated flanges [lo]. Storzer et al. (14) suggested that australites are slightly older than 
indochinites (0.8 and 0.7 Ma, respectively) on the basis of fission-track plateau ages and two 40Ar/39Ar ages, 
although no supporting analytical data were presented. The idea that K-Ar ages of australites (0.7-0.9 Ma) are 
much too old and do not reflect accurately their time of origin is not supported by analytical data [lo, 12, 131. 
McDougall and Lovering [lo, p. 10661 concluded that australian tektites do not contain appreciable inherited 40Ar 
and the K-Ar ages accurately record their time of primary melting. However, the two conflicting interpretations 
of geochronologic and stratigraphic data have led to the so-called "age paradox" for australasian tektites. 

We attempted to resolve this paradox by using the laser-fusion 40Ar/39Ar dating method on 24 australasian 
tektites (11 indochinites, 9 australites, and 4 philippinites). One to three analyses were made of each tektite, and 
as many as 25 fragments (" 1.0 mm) were melted for each analysis. The 40Ar/39Ar method avoids some of the 
problems inherent in the conventional K-Ar method, such as the necessity to extract all of the Ar from a sample to 
obtain a realistic age. Several factors contributed to the uncomfortably large analytical errors associated with 
some of our tektite ages, including low K, low total gas and radiogenic @Ar, and the viscous nature of the glass. 
The weighted mean of our ages of australasian tektites is 0.77k0.02 Ma (see following page), not 
significantly different from that for the subgroups of australites, philippinites, and indochinites (0.78, 0.76, and 
0.76 Ma, respectively). Figure 1 is an inverse correlation diagram [15], and it shows most data are within 2 
sigma of the York regression line. The reciprocal of the y-axis intercept is 296.0, nearly identical to the accepted 
value for 4 0 ~ r / 3 6 ~ r  in air. This diagram also implies that most australasian tektites do not contain significant 
amounts of inherited 40Ar. The calculated age of the tektites using the intercept of the regression line on the x- 
axis is 0.76k0.05 Ma (95% C.L.), nearly identical to the weighted mean for all of the australasian tektites. The 
mean of our @ ~ r / ~ ~ A r  ages combined with the observation [16] that australasian microtektites generally occur in 
deep-sea cores just above the Matuyama-Brunhes palmmagnetic boundary suggest a minimum isotopic age of 0.77 
Ma for the boundary. This minimum age for the boundary is compatible with recent 40Ar/39Ar ages (0.78 Ma and 
0.81 Ma) of volcanic rocks straddling the boundary [17, 181. 
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Rhyolite 27.92 Ha, Fish Canyon Tuff, 27.55 Ha 

Decay constants: ~ ~ = 4 . 9 6 2 ~ 1 0 - ' ~  yr-l; X E + X E f  = 0 . 5 8 1 ~ 1 0 ~ ~ ~  yr- '  . 
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