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VBlJS' OmGdSSI1IG HODEL BASHD OR BBGOLl ISOTOPIC DATd Ilolkov Y.P.,Prenkel I.Ya. Vernadsky Ins t i tu te  of 
Geochedatry and Analytical Chedstry,Ioscov,USSB. The history of t e r r e s t r i a l  atnosphere forration is 
investigated wing  the  noble gas abundance in the ataosphere,crnst and mantle [1,2,3J. Unfortunately i n  
respect of V e m  the only rel iably detershed isotopic ra t io  of noble gases in its atmosphere is 
perhaps 40Ar/36Ar=1.2 (Cf. with 300 in the t e r r e s t r i a l  atnosphere).ladiogenic 408r inventories are 
est i rated a s  about 1.4B+19 g whereas the nonradiogenic 368r as 1.2X+19g [41. 40Ar inventories on Vecm 
are by a factor of 5 lower in relat ion to the t e r r e s t r i a l  value, but 36A1 is by a factor of 60 more 
abundant. Already in [5] it was suggested that  within the f i r s t  b i l l ion  years of Venus' history almost 
all 40Ar froa the crust  and m t l e  w a s  outgassed. This assupt ion  was supported by the geologists 
[6,?].In [8] t i e  outgastsed fraction of Venas'rantle w a s  es t i rated using the m a  r a t i o  of 40Ar in the 
atnosphere and 401 in the aantle(potassiaa content was taken as 320 p p  similar t o  the t e r r e s t r i a l  
value).Gntgassed fract ion was estimated as 8.5X or 28X,the former value c o r r e s p o d i n g  to the eqnaiity 
of the m t l e  masses vhi le  the l a t t e r  corresponding t o  the e g a l i t y  of aant le  volmes of both planets. 
The th i rd  scenario included the Venas'cmat as the sole  reservoir of 40Ar v i t h  the potassiim content of 
1.16X. Here the c rus ta l  thicbness WZE predicted i n  the range of few kilometers. We u d e  an attenpt t o  
use the t e r ~ s t r i a l  outgassing rodels hased on the simple three-reservoir s h l a t i o n  involviag 
rass-transfer coeff icients  of 401, 40br, ?6Ar[lj. Phe following i n i t i a l  data were used: t o t a l  iOAr 
outgassing ra te  constant alpha = 0.011-9 year]-1 (nantle - atao~phere) ;  40br outgassing ra te  c o n s t a t  
beta = 0.378-9 pearl-1 (crust-atnosphere); crust and m t l e  Msses as well as 40UK t o t a l  a d  
(40Ar/36dr) i n i t i a l  i n  mant!e vere taken as sbilar t o  I l l ;  h inventories in  Venus' atmosphere vere 
takcn froa 141. We folloving constraints vere used: 80 ppa < I m t l e  < 400 ppa, 40Ar/369r 
rantl?>15.000.The resz l ta  are  presented on Fig 1,2.The unknown parmeters a re  as following: P-outgassed 
fraction of p r h y  nantlz; td  - outgassed tine;gansa-transportation ra te  of potassiur froe the rant ie  
to  the crust. Besides #Ar a b  /401 i n i t  , 40Ar/ 3 6 8  i n  nantle, 401 mantle, 401 i n i t  were 
calcnlated.According t o  [I] one l o r e  constraint i n  the K-Ar system is to be taken inte  acconat:gamaa is 
mch M r e  t h a  alpha.It is evident that  th i s  constraint i n  relation to  Venus could be sa t i s f ied  only a t  
potassinr coatent in the c m t  to  be lover than l% i.e. the t e r r e a t r i a l  potassinn content in 
Yen=' c r w t  could not be i n  consistency ui th 408P/36Ar b ~ n t l e  constraint .ne m h a l  value of 
4OAr/36Ar i n  mantle corresponding to 99X of outgassed fraction of m t l e  vas found to he of one order 
of ragnitode lower i n  relat ion to  shilar t e r r e s t r i a l  valces. In order t o  obtain the ' terrestr ia l-  
l ike* relat ions ve assumed the potassium content i n  Venus'crnst as 0.1X ( t h o l e i i t i c  baaalts of Vega 2)  
as well as the 3 6 h  content ms taken equal t o  the t e r r e s t r i a l  valne. f i e  l a t t e r  assnaption means that  
the h m t h e s i s  of i n i t i a l  s i n i l a r i t y  of argon inventories in proto-Venus and proto-krth w a s  
accepted.lhe external sources of 36Ar are is agreesent v i th  t h i s  approach [9,10]. Pig.2 indicates to a 
conclusion on t i e  high outgassed fract ion valne (F>93X) providing the tentioned above constraints on 
401 nantle and 40Ar/36Ar in mntle .  Bence the t o t a l  40Ar inventory should be outgassed t o  
Benus'atrosphe:e during the f i r s t  0.5 b.y. We pre lh inary  e s t h t e s  indicate tha t  the i n c m s e  of 
4OAr outgassing r a t e  conatant up to alphad.053 correspondizg t o  the 'slow outgassing' in Ell would 
resu l t  in abrupt increaae of outgassing t h e  up t o  1.2 b.y. In accord with [I!] t h i s  alpha-value could 
be corresponded only u i th  the t e r r e s t r i a l  estimate of volcanic ~ t e r i a l  v o l m  per y e s  
('10M+3year9-1). This high inteusivity of volcanic processes cn Venus is not supported by geological 
considerations. l a y  be the successful t e s i n a t i o n  of the b g e l l a n  aiss ion voald obtain some E ~ Y  
information on the p r o b l s  in question. To day we are able to  e&e a careful conc1usion:the Venus'crcst 
should be ~ r k e d l y  depleted in  potassins in relat ion t o  the Harth providing the equality of the crust 
and mantle sasses of both planets.lf so the nonradiogenic argon enr ichen t  of Venus* atmosphere is h e  
t o  the extercal factors  (solar  rind, impact) on the pregeological stage of Penns' history. Beferences 
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