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NOBLE GASES IN THE OMOLON PALLASITE. Yu.A. Shukolyukov and M.I. 
Petaev, Vernadsky Inst. Geochem. Analyt. Chem., Russian Acad. Sci., Moscow, Russia 

The Omolon pallasite was observed to fall in May 1981, in the vast temtory of the 
Magadan region in Russia. The metwrite itself was recovered in 1982. The fall site is locat- 
ed at 64" 01' N, 161" 48' E in the Kegali river basin; this river is a tributary of the Omolon 
river. In June 1990 the metwrite, weighing about 250 kg, was delivered by Yu. A. Kolyas- 
nikov to the Meteorite Collection of the Russian Academy of Sciences. The structure of the 
meteorite is typical of pallasites: a delicate network of metal is filled with rounded olivine 
crystals up to 2.5 cm in size. Olivine samples for the present noble gas study were picked 
out from a partly crusted fragment with dimensions 200 x 100 x 95 mm, from grains located 
at distances of 0.5, 1.5, and 3.5 cm from the fusion crust. These were labeled Omolon-1, -2, 
and -3, respectively. 

Noble gases were extracted from the olivine crystals and separated from reactive che- 
mical components using standard procedures and equipment, including a tantalum vacuum 
furnace heated up to 2000°C, a two-step purification system with composite getters, and a 
cryogenic gas separation system filled with activated carbon and operating in the temperature 
range 150°C to -196OC. Isotopic compositions and amounts of noble gases were measured 
using a MI 1201B mass-spectrometer equipped with an advanced IBM PCIXT computer 
control and registration system. Ion current was measured with a multiplier. 

The 3He irradiation age of the Omolon pallasite (calculated using the equation T = 
3Hem / 3P, where 3P is 1 . 7 ~ 1 0 - ~  cm3/g Ma) is shown in Table 1. 

Ne in the Omolon olivine is a typical cosmogenic component, having the characteristic 
excess of 21Ne and UNe relative to w e .  The 21Ne irradiation age (calculated using the q u a -  
tion T = 21~e-/21P, where 21P is 0.56x1O8 cm3/g Ma) is shown in Table 2. As in the case 
of the 3He age, the Ne irradiation age is a lower limit due to thermal loss of 21Nec,, during 
atmospheric passage of the meteorite. Of particular interest is the fact that Omolon has much 
lower 3He / 21~e,, and 21Ne,, / 22Ne,, ratios than H, L, and LL chondrites (1.3-2.7 and 
0.97-0.98, respectively, in Omolon vs. 4-9 and 1.05-1.40 in ordinary chondrites). This sug- 
gests a larger preatmospheric size for Omolon than those of ordinary chondrites. Another 
feature of Omolon is its high 21Ne /"Ne ratio, similar to those of other pallasites. 

Most of Omolon's 36Ar and 38Ar is of cosmogenic origin (Table 3). The 38Ar irradia- 
tion age [calculated using the equation T = 38~r-  / 3 8 ~ ,  where 3$ is (0.125-0.071)(U~e / 
22 Ne),,, x10-' cm/g Ma] is shown in Table 3. 

Comparing irradiation ages derived from He, Ne, and Ar  isotope abundances, we 
arrive at a most probable exposure age of 94k18 Ma for Omolon. This agrees to within 
uncertainty with the irradiation ages of the Thiel Mountains and Springwater pallasites. 

The isotopic compositions of Kr and Xe in Omolon were found to be similar to those 
in terrestrial noble gases, with the exception of the light Xe isotopes. 
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Table 1. He isotope abundances ( ~ m ~ x l O - ~ )  in Omolon olivine 
hrahahon 

Sample 4He 3He 3HePHe age, Ma 

Omolon- 1 36350 30&4 8.3~18' (18) 
Omolon-2 123W180 133k20 1.08x1@' 80 
Omolon-3 198W300 17W26 9.O5x1U2 107 
Terrestrial am. - - 1.399x10a - 
Solar wind - - 4.00x104 

Table 2. Ne isotope abundances (cm3x108) in Omolon olivine 
Irrakanon 

Sample 'ONe 21 N e ~  2?Nef 'Ne 2 1 ~ e / 2 2 ~ e  =Nef '~e,,, age, Ma 

Ornolon- 1 1W3 22f4 1.12k8 1.14f1 0.985 (39) 
Omolon-2 48f 7 53f8 1.08f1 1.1W1 0.974 94 
Omolon-3 67f 10 67f 10 1.121 1.15f 1 0.975 120 
Terr. am.  - 0.102 0.00296 - - 
Solar wind - 0.0735 0.00235 - - 

Table 3. Ar isotope abundances (cm3x108) in Omolon olivine 
Irrachatlon 

Sample 36Ar 38A.r 38 ~- aAr/36~r 38Ar/36Ar age, Ma 

Omolon- 1 8.3k1.2 6.2k0.9 156035230 5.3kO.8 187.M.3 0.75f30 96 
Omolon-2 5.1k0.7 4.2+0.6 75W110 3.8kO.6 148.4M.5 0.836+3 68 
Terr. atrn. - - 295.6 0.188 
Solar wind - - 0.0014 0.188 
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