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THE ORTGlN OF IMPIICA'IlONS T H E W m N  OF THE LUNAR HI- CliveR M* & 
L a a r a x e A T g l o r ; ~ o ~ ~ U l i v ~ o f f ~ ~ e , W 3 7 ! 3 % .  * k w i t : L $ t o f E a t f i ~ ~ U r i v ~ o f b b k I L t n e , k h e  
Dm, IN46556 

~ - d c h ~ ~ t e h ; s b e m ~ m W  amhxis [I41 hm a d m i t e r  (eg., [5D, Mg* *ks [4a the aIkdi 
g ~ ~ t e s z i t e h r n P g o I l 0  16(eg, [6,71),mdthe&llo 15qHtzrmtmhh(eg., [SD, csHellcsmthemmskw of m m M  (eg., [9,10D. All LREE 
m ~ t M u m 1 3 , 0 0 0 a 6 3 6 , 0 0 0 ~  &dtb:dxnchq whaa the~aebehheen4,000ad18,000 tirneS &nditkl&rels (Fig 1) h i s  
o o n t r o v e r s y a s t o t h e e x a c t ~ f d i ~ t e ~ n , ~ i t i s ~ t h a t ~ o d d t e h a s ~ a n ~ ~ k ~ ~  [I 11. 

-QUlDRH3Ktfs - hcnPrtoevahrtetheREEa,qmitionofthemelt 
f i w n d r i c h ~ ~ r m r ; t e R E p a d m o n d c i e n k ~ ) m s t b e k m m  
~n~ [ 1 2 ] ~ p t & h b & t e P a t ; t i o n ~ ~ . Q  SmQS) B(2.6) Gd 
( l 1 . 4 ) a n d Y b ( 5 . 8 ) a n d ~ d P L [ 1 3 ] ~ ~  f k N 1 d S m  AWo~ghtheREEm 
ddb&iteaqmmtm the&lwel, t h e i q m k n a  leatts of MXay et d. [13] inclcrtedthat 
t h a e ~ m ~ o n h ~ s ~ ~ a n d t h a t s r p e d n m n t d  dcienk rrny 
l3xHy-Mnabrd-m 

[l3] alhWy [ 1 4 ] c k m m ~ t h e ~ a P a t ; a l a ~ ~ i s  
~ t p n t o t a l ~ t & m .  A l s q t h i s ~ a , ~ t h e K d f k M a n d S m w x  
~ ~ t h e s a r e , a s ~ ~ h n ~ [ 1 2 1  horrtrtoobtainditbd&K& 
w h a v e d t h e b n d e o f ~ e t 6 . [ 1 3 1  hF5gm2,thevai;tionofMKduithtotalREE 
a d n  m d&dde is 

~ C O R W  Smma Dy Er K-I -tedwhave*h 
MMkreachofthev,tdl&hin 'O 

~ ~ . ~ l r t o t a l ~ ~ m n o ~ s l m ~ ~ ~ ~ r d ~ l l d b j ~ ~  w e z :  
~ t h a t t h e R E E ~ f k w h a l o d r i ~ ~ ~ t e d b y I 3 L h n a d ~  [I21 w $ ,, . 
c o n e d a n d t f i t t t h e K d s % x ~ C e , ~ a n d S m ~ ~ ~  Inthiswy,whivebeen&to 5 16 - 

LREEatxrvfncgm tfigeqihbd-mgeh qpxm&ly 600803000times drmdite 3 , - 
levels. ~ h a v e o n l y b e e n  mldycfterminedftr3 plfritkxkites [q and- = s - 
thatthewhiW(Fig. l)mdh-@ilipi& @. 4)possgs lagenegrtive 5 - 
Emdies. G m t d l y , , d l @ h i u n ~ B d n i L R E E e d d p f i h , ~ ~ r t i v e Q  ' -  , , , , , , , , , 

c a n e l a i o 1 s ~ b 0 t h t h e ~ ~ i t 1 ~ ~ g h ~ e ~ ~ ~ i t ~ ~ ~ ~ ~ i i 1 ~ ( ~ i g 3 ~  O o  2 1 a s lo la 
Tkse d u l ~  qaiu62miun hqidgtndy mntain REEabvlrknaps ~ W I  ae highsthm my Wt% Total REE In WhMtlodbte 
knrnrn hmmgmk aTq!m&& induf?lg KRmlmmJ(Fig.5) 

SO 8 PARAGINNS OFLUNAR- - ? h e ~ ~ f v h i t M &  
m t h e b a j d t I c ~ s l g g & ~ ~ d ~ o n o f a b a ; d t k : ~  
isleqned h t h s e b a s d t $ & m i s e h M d n d -  

'J 
Y 
3 -~**(&bdik)andKiidlglass w t i k b a j i c a d a d d c ~ 2 x e m t  
3 
r pesmt, tb d l a g e  iiydi- is comkknt with the - 
A lo F . ~ o n o f a ~ ~ b l e ~ .  Tgloretd. [ l ~ q m k d t k ~ o f  suh 
\ 
8 
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: ~ - t a d s d & m M t 1 % 3 , 9 h ~ t h i t t h e d ~ o f  
2 : E y d i t e s n d a i s t o W ~ t e d t h e ~ e q i v a l e n o ;  of a hqyox& or 

0" - b a s i c ~ b l e m k  ~ ~ M u m d c m d b a s i c ~ &  - 
u 

- ( -3QoOOv~~ 11 poise, @eiy - [ 1 7 D i x i d ~  that  ion of thebasic 

. MledtHillbe1lpleIpa4r&dthanthatoftheaidceqivalent ?he 
Weiy&mlingofthelna~&the&me;nsue~see~ina 

1 "  
miaoaxm P t ~ ~ m l i n g w d d b e s ] o \ h e r a I l o H i n g h m n e ~ e  

L ~o ~d mcu ~d ~y 0 ~b ~ ( a d ~ ~ t e ) ~ o n a d ~ l e ~ n o f t h e ~ t a e  
&. ~ M ~ m t h e h n a ~ ~ m t b M ~ o n o h d u j ~ s i r r r i l a m i n a a l d ~ t o ~ i n t h e M c  
mscs&sv ,dbq&d % i s n o t t h e ~ a s ~ i s a , m ~ h ~ i s O l ~ ~ ( e g . ,  k6,18D, orassoditedd @(eg., o rqd temd 
~ ~ 4 3 1  l M O O L ,  , 4 

~ o ~ c n r s o s t a s g d m , ~ ~ m t h i s q  thepl~ce~sof WHl7ZOCXm EQUlUBRlUM UQUlDS 
~ ~ ~ b i l i t y ~ i s ~ t o ~ o n o f ~ ~  'Ihe 
p x s s o f S L I ~ a h i g h - d k a ( ~ ) ~ ~ ) n m l t .  ? h e h k  S, K 
A1,YW,4andNae~p*nedmbtheaddc*blerre l t ,  $ -q~a~mP,c~~uz,F,a6aaepatmoned~thebad~ 
imnkible mlt [19-211 Thdh, the bask: hisible d t  contain high x 
~ ~ R E E h o n f r t o t r y a d p m d r e a n m l t u i t h l u g h R E E ~ t o  2 
~ ~ ~ t e , t l - e R E E ~ o f t h e ~ ~ b l e m e l o ; h e b e e n  

loo c a a l i t e d h t h e k B - m ( F i g  5)lsing theliqi*dIcdsof p 
- 

--UPIG.Dmmr 

~ h q a d j a e ~ a k i n t o t h g e ~ ~ l e & ~ h m  
K R E E P ~ w ~ a L s .  10 ' ' 

LCo Nd SmEuGd Dy Er Yb 

WnmOCMTE PARTITION COEFFIClIEMS - 



9 6 8  LPSC XXII 

O R I G I N  O F  W H I T L O C K I T E :  C . R .  NEAL & L.A.  TAYLOR 

GEOWGKAL S m G  - ? h e ~ ~ l e d c B i v ~ ~ t h e ~ o f s L  istheadylq&hchon~highm@ R E  
h r h x s t o ~ ~ & c o ~ .  h t h e c a s e o f ~ c m s o s t a s g , t h e l e s i d a l m a g n r m m s t ~ a ~ ~ t i D n W  
ux+ts S L I t o h m h i k d & d t h e ~ + ~ .  I-bwa, theladtoftheqkdmms& d b e m  highlmhds chmsWe6  tkt 
t h e m t e r a m h s l q & w n o t ~ b : h ~ ~ ~  

~ & ~ i s ~ ~ a m , w t f i a t h e ~ f ~ ~ m t h e l m ~ .  lo4 
B s w d o n s o f ~ "  " t r i a l & ~ ~ i f o * I m l d d ~ o c n r s o r j .  g 
o r e d  is &pited(eg., [23,24D 'Ibis is m d y  a hydrns r k d ,  &her m l e  cx pMog~plte. 
I h x v q M n d e i a d W s a ~ ~ o f n r a n t l e x a r , l i d n s b d ~ W M  4 lo3  
been-- " ' & + t e . ? h e s e ~ ~ s g ~ g o - Q w ~ l e  o 
k-rcasinglpatte- 4 5 102 

I n t h e l m - f w m a b w v i s a J s i t y s i t i c a t e d t a s t h e d f l ~ s l r f i a s t h e  $ 
basic@-SLI[ln&SU t h e ~ c d ( X ~ ' ) i s e x ~ v i s a X s ( s e e ~ e ) a d  ;: 
~ e t o t h e K ~ ~ t h e k d ( ~ ~ n ' ~ d b e a b l e b o k w m d ~ & ~ ~ .  
' I h i s ~ m ~ g & t i g m h m h ~ ~ [ l Q  bkd mdTaybr[l7]pqnd * ~ l ~ * d . l 9 e P )  

tfiathe~~~n,hmthe~~~f~,w&thehnarhighlavfi&~notdl W K - F - l m  

-SLI ?he*ty--theK-~WmdloPadtheir&n,md 

dbemh*torn* Fi-~~wddnqheslowar,hnginCat.k~~toh 101 , 
,smLO1, .*, ., b. 

-r ~ Y L h d n n w I  
-t B r r Y h l n r ~ Z  

p o s t 9 1 ~ ~ n a t i o n o f ~ a l i t e ~  of theREEPZxtiX4 pnuting qmd -r w - w  
m i g d c m d m t z a ~  khasc;naioxsnnb%xtheptesereofodyvhitlo3deinthehighhd 
cud&. I n ~ q m > s t h i ~ l o d E s a e h i g h i n o k o b & a s a [ ~  WpWethsthis is an 
& d R E E P W o n ~ I x l t .  

A n l p a t ~ W t e a s s o c i s t i o n i n h n a h i g h l a d ~ w ~ ~ ~ c h e t a L ~ J J m d a l  ~awlMavinetaL[81. ~ e t r L [ l l l  
c o n d ~ b ~ ~ a n d l p r 6 t e c r y ~ ~ e v o l v ~ ~ r p i t i t e c r y s t a l h z a r l a P t e r ~  &ly m ~gponseto changing 
flunkfigxik W ~ W t h e ~ & ~ n ~ ~ t ~ o p e n ~ ~ b y a ~ ~  hrewtrpk dm 

[ 1 2 2 1 ] . ~ d t h ~ e t ~ [ l l ] & H h i & ~ ~ l p l t i t e ~ t h g e h i g h l a d ~ t h o l ~ p l o b a b l y b e c a s e ~ l o w ~ ~ g ~ i n t f i e  
~ d ( ~ M o g e n s a p p e a t o b e ~ ~ ~ t h e b i s i c ~ l e d - ~ ~ e a b o v e )  I f t h k ~ d o W l o n g ~  &mine 
a x i d t R i k l ~ P , t o e d y H h i t k d d e ~ ~ t + h & d t h e n p l o m o t e r p i t m : ~ ~ 1  I f t h e d m t i m d t o n i g & & ~  
a y s t a n i z ; t i o n , - ~ ~ ~ p l o d c e d  Asuhid&te~firsfthem~inthemtza&meltuillbe~e~aely 
ndred ~ u h i l e t h e k a y s t a l l i d n g i p a i t e s u o d d h a v e s i r n i h ~ t ~ ~ t e ,  ~ ~ n t m t s H i I l b e b ~ e r .  
CONCLUSIONS - ? h e o n l y l i y d c o ~ g & i a ~ R E E ( ~ t o a ; n , ~ 1 t  h r l m H h i W t e c o ~ m  is thebasicinmixibled (REP- 
~ ~ " ) p o d n e d s o m ~ o i n g S L L  E e n i n M ~ t h e ~ o f S i I ~ t o b e ~ m h ~ i s  ofHhidoddte. 
% ~ u e d ~ ~ ~ l o d c i t e m t k I r m h i g ~ k n o t ~ H i t h a y ~ ~ ~ t h e ~ ~ t i q i d e v e n j f d d d ~ W ;  the 
mtestitidddlaeemthgelodEsbnotcoha&identnunberofb. %w: the interstitial mineral assemblaee d c h  is 
present is consisten<with metasomatism byconp~dson *tares& @ah@, dtho@therrdner;rlaqmitL,ns aedffaai W hybm 
~ a e p e s e n t m t h e ~ s o k ~ & W a l o ~ s i l i o t e n m l t ,  rtgaincomkkntwith ~ b 8 S i C ~ b b : r t d t h r n ~ ~ .  
~ ~ ~ n o ~ d i b e b t h e ~ ~ ~ ~ m d c o ~ ~  low-, &us peRolihon of mdn&sadmiy  this 
melt ChmgmgflunkSgaab r s h i s ~ d d t w o l v ~ M ~ e s t h e w r n ~ ~ n o f ~ ~ ~ )  lhislpltitemyhepitdc 
o v a g r o * o n t h e + M & t e ( W l e w & d m ~ f i r $ l e r ) a h h W &  adM& mthesmmck ifpaa,Monc;n 
a m h ~  B e c a s e @ t e ~ k ~ M ~ i t H d n o n t a i n l o w ~ ~ d e t o t h e ~ ] s l e l o f R E E m  themtza&da&er 
Modrite-n, e v e n t h o @ ~ o d & I G % a e s i m h .  
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