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C-n (1983) pointed cut on the &s d the present variability m n g  the tarestrial planetary 
atmcdpherrs = ~ r p ~ r ,  D/H, and other noble gas isdopic ratios that a large f d o n  af initial planetary - 

volatile inventones m y  have been lost dunng via infall of planet&rrds in a pra=ess he d 
"atnmphgic crataing." W e &e this p ~ ~ c e r s  by applying: (1) the d t s  of shcck devolatilization - - .  - .  

e x p h t s  on both pure hydrous and &nate minerals (Lange and Ahr- Lange & al., 1985; 
Lange and A m  19B5) which occur in &onacaxls chondrites and carbma(2ous chondrites (Frisch 
and A h m  Fri& & al., 1985). and (2) calculations of the energetic and dymmics of large body 
i r r p d  allto dicate and w a L e m w g e d  @araetary ((O'Keefe and Ahrens lWa,  h 1982 Ahrens 
and O'Kede,  1993). In order to explore the a&ion of watm and silicate and avoid the complication of 
the wateriron reaction (Rirgwood, 1YiQ Lange and A m  1- IS%) we comidm accretion of 
v t i n e b e a n n g  plane-s fomKlg a mantle about a 3000 krn am Infall (escape) velocities of 36  
km/sec allow the orset of impact volatilization uf the h w b m i n g  m i n d s  in the planet&mls Par- 
tial devolatdization takes place until the earth reaches a radius - 5000 lan and impact p m  of > 600 
'Lmar. The parti presaue of water in eqdibrium with sapmtine (Robie et aL, 1978) is -bed in 
t m  of @-impact tmpmature. At this stage the earth's interior retajns mrm 30 ocsan rmse of H$. 
Surface tmqxmtm is calculated by i m  the prinmrdial atrmsphtge is in mdiative tqu.hbrium with 
its up- layer at 252K (Goody and W a k r ,  1972). Continued infaU, without atrrrqhaic &an, 
will r e l m  m m  l8,OOO optical t h idmm of watg and d a c e  tmpmture  will rise to 2940 K at 1 earth 
mass (Fig. 1). W e employ an optical axlstant of 0.1 d / g  (Inggscbl, 1969), as mmpared to 0 . 0 l d / g  
ammd by Matsui and Abe (1984) in a sirslilar calwlation Takmg into amount an atnmpheric uataing 
r d e l  in which M, is the mass of v i n g  ahmqhge which d t s  f m  a d m  of a planekind of 
mass Mp, yields 

where V is the infall velocity. W e calculate that - 600 mean rnases of &O are eroded f m  the H20 pri- 
rnordial atrnospha~s during accretion of the sarth (Fig. 2). Although some 3000 optical thidmessts of 
H20 remi.n in the prirmrdial a t m q h m  at the ezad of aocretim the final d a c e  tempemtm achieved 
are onlv 1890 K (Fie. 1). 
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Atmxpheric mtaing can easily amount for  huge 1- of volatile inventories by factors d 10? to 
ld dunng the accretion of tke t d a l  planets 
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