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Meteorites with short exposure ages help to calibrate the production rates of the stable 
cosmogenic isotopes of the noble gases. The H-5 chondrite Bur Gheluai fell as a shower in 
1919. Cressy and Bogard [ I ]  identified it as short-lived based on its He, Ne and 26Al 
contents. Although the need to remove a trapped neon component left the cosmogenic 
22Ne/21Ne shielding indicator with an unusually large uncertainty, kO.lOO, both it and the 
3He/21Ne ratio apparently fell within the normal range. The 21Ne production rate indicated 
by the 0.84k0.08-Ma 26Al age agreed, within errors, with values obtained from other well- 
behaved short-lived meteorites. Subsequent noble gas analyses [2,3] yielded lower 22Ne/21Ne 
ratios but normal SHe/2lNe ratios. Muller et al. [2] determined a 63Mn age that agreed with 
the original 26Al age, again consistent with normal shielding although perplexing for other 
reasons. Moniot et al. [4] attributed the peculiarly low loBe content they later measured for 
Bur Gheluai to an atypically large error in that particular determination rather than to 
shielding. 

Table 1. loBe and 26A1 contents (dpm/kg) 
of Bur Gheluai. 

Sample lOBe 

T- 1 

Mean 

T-2 8.6 
5.4 

Mean 7k3 

T-3 6.85 
7.81 

Mean 7.3k0.9 

Mean 

T- 5 

Mean 

T-6 

Mean 

NMNH 778 

Mean 

Lit. 12.31 

Even multi-isotope measurements on a 
s i n g l e  sample  may f a i l  to  u n e a r t h  
interesting features of an exposure history 
[5]. Because of the  inconsistencies 
associated with the 1°Be content a n d  
22Ne/21Ne ratio we therefore decided to 
measure the lOBe and 26Al contents of 
several Bur Gheluai specimens to check its 
exposure history. The measurements were 
made by accelerator mass spectrometry at 
the University of Pennsylvania by using 
the techniques described in Refs. 6 and 7. 
The results are given in table 1 and plotted 
in figure 1. 

The range of the 1°Be contents, nearly a 
factor  of 2, makes i t  plain that Bur 
Gheluai was a large meteorite. We can 
estimate its size by comparing its lOBe and 
26Al contents  wi th  values based on 
calculations by Reedy [8] provided we first 
make corrections for the exposure age. An 
approximate minimum exposure age of 0.9 
Ma can be obtained by assuming a normal 
value for the 2lNe production rate, = 
0.3 x 10-8 cm3 STP/g-Ma, and taking the 
lowest observed cosmogenic 21Ne content, 
0.27 x cm3 STP/g [3]. Something 
close to a maximum exposure age can be 
gotten by assuming that P21/P26 is constant 
(0.3 x 10-8 cm3 STP/g-Ma/[56 dpm/kg]) 
and taking the 26A1 content of sample 
NMNH 778, 26.1 dpm/kg, as P2,. With 
the maximum observed 21Ne content of 
0.35 x 10-8 cm3 STP/g [I], we find t=2.5 
Ma. 
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Figure 2 shows the measured lOBe and 26Al contents converted to production rates for 
the maximum and minimum exposure ages. Shorter exposure ages correspond to production 
rate profiles that do not match those expected from a one-stage irradiation of a spherical 
body: The observed range of loBe contents is too large to be accommodated in the small 
bodies where higher production rates occur. According to the calculations, a meteoroid with 
a pre-atmospheric radius of 300 g/cm2 or more would have production rates in the observed 
range. If this conclusion is correct then during the last 0.5 Ma (Jilin's second stage [5]), Bur 
Gheluai was probably as big as Jilin. Three curious features of the data deserve comment. 
First, contrary to expectation based on geometric considerations, the positions of the data 
points in figure 2 correspond more closely to deep than to surficial samples of a large 
spherical body. Second, in contrast to results for the moon [8], both the calculated and the 
observed half-thicknesses of Plo in Bur Gheluai differ appreciably from those of P2& Third, 
unlike the lunar data, the calculations, and the first-stage production rates in Jilln 151, the 
data for Bur Gheluai define a trend that intercepts the P,,-axis fairly far from the origin, at 
least for t<2 Ma. Uncertainties in the data, the calculations and/or the size of Bur Gheluai 
might well account for these observations. We believe that the possibility of a two-stage 
irradiation also merits consideration. Compared to other, longer-lived meteorites, Bur 
Gheluai should contain a relatively if not absolutely greater contribution from any first 
irradiation stage. 

Conclusions: 1. The pre-atmospheric radius of Bur Gheluai was probably greater than 300 
g/cm2. 2. A one-stage irradiation age of 1.5-2.0 Ma explains adequately but not in detail 
Bur Gheluai's complement of cosmogenic nuclides. Previous estimates of Bur Gheluai's age 
were in serious error. 3. Bur Gheluai may be a good meteorite in which to study production 
rates at depth without the complications of gas loss and, possibly, multiple stages of 
irradiation. 
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Figure 1. Figure 2. Closed diamonds and circles 
assume the maximum and minimum likely 
e x p o s u r e  ages  of 2.5 a n d  0.9 Ma,  
respectively. The numbers next to the 
curves are radii in g/cm2. 
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