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The high-temperature v o l a t i l i t y  of lead  i s o t o p s  i n  Apollo 11 and 12 

luna r  f i n e s  has been i n v e s t i c a t e d  as a means of i nd ica t ing  t h e  ~ a t u r e  snd 

chronology of geochemical f r ac t iona t ions  i n  t h e  moon, and i n  p a r t i c u l a r  of 

eva lua t ing  t h e  r o l e  of v o l a t i l e  t r a n s f e r  i n  lunar  processes .  I n  s t epv i se  

hea t ing  a t  terqperatures frora 700 t o  l l C O  OC i n  vacuo t h e  v o l a t i l e s  were 

co l l ec t ed  e i t h e r  t oge the r  o r  segara te ly ,  and t h e  anount and i s o t o p i c  com- 

pos i t i on  of t h e  lead  i n  each conclensate were deterrained by mass s p e c t r o ~ ~ e t r y .  

D i s t i n c t  d i f f e r ences  were observed between Apollo 11 and Apollo 12 f i n e s  

(Nos. 100Clc end 12070, r e spec t ive ly ) .  I n  t h e  l a t t e r  cese corqara,ble av-ounts 

of well-defined l a b i l e  and r e f r a c t o r y  coqonen t s  were present ,  1111creas i n  t h e  

former t h e  r e f r a c t o r y  l e a d  and t o t a l  l ead  were l e s s  abundant. I n  both cases  

t h e  l a b i l e  lend contains  most of t h e  pb20" and has ~ b ~ ~ ~ / ~ b ' ~ ~  r a t i o s  i n d i c e t i n g  

an  "old" charac te r ,  whereas t h e  r e f r a c t o r y  component i s  h i o l y  radiogenic azd 

r e l a t i v e l y  "young". The s i n s l e  -stage -nodel apparent ages of t h e  t o t a l  lead,  

4.67 Gy f o r  Apollo 11 and 4.50 Gy f o r  Apollo 12, d i f f e r  mainly because of t h e  

d i f f e r i n g  r e l a t i v e  propor t ions  of t h e  "old" and nyoung" co~ponen t s ,  and n e i t h e r  

is  a t r u e  age of t h e  noon o r  of i t s  r e g o l i t h .  The Apollo I 2  deta have been 

f i t t e d  by 2 th ree -coqonen t  t~.ro-stage model, t h e  l z b i l e  component being regarded 

as a d x t u r e  of lox-p l ead  which was enriched i n  t h e  r e z o l i t h  by v o l a t i l e  

t r a n s f e r  and of exogenous I.eaci f r o 3  m t e o r i t i c  and cane tary  i n f a l l .  The ind ica t ed  
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time of the postulated mjor fracticnetion ~ns  4.3 Cy aso. The observatiorii 

and tbc fit t o  the noiiel support the suggcstia~ of Silver (1979) t l i ~ ~ t  volc t i le  

transfcr of c e r t a i n  elerilcnts is an inportant coatinuing lur.sf process, but not 

11 necessar i ly  involving "p?.c,rcniless lead. Alternate intclpretations of silver's 

dcta on A ~ a b l o  11 fines, vhich d.o not rkquirc l;ha asswaptlon ol" an ace of t h e  

~ o c i  &pprcci3J)ly gre?.tcr t;b?,n of t h e  meteorite;; 8.nd t h e  e ~ r t h ,  are presented. 
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