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v a r i o -  a g e .  'I'tie c o n c l u s i o n  wac done a b o u t  
p l y y e n i c  n a t u r e  ot t o m t i o n  o f  p l a t i n u m  
i n i n e r a l i z a t i o n  o f  c h r m i t i t e s .  I d e n t i t y  i n  m i n e r a l  
c a n p o s t i o n  and geochernical  p e c u l i a r i t i e s  of €GM f r m  
p l a c e r s  and c h r c m i t i t . e s  d e t e m i i n e  t h e  l a t t e r  a s  t h e  
nmin s o u r c e  o f  p l a t  irnun - b c a r i  ng  p l a c e r s  a s s o c i a t e d  
w i t h  s u c h  t>rpe m t r i i s i v c s .  
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A l k a l i n e  i r i t r u s i v e  complexes  a t  F u e r t e v e n t u r a  
have b e e n  e x p l o r e d  f o r  p o t e n t i a l  p r o d u c t i o n  of REE. Two 
main complexes  a r e  p re sen t . :  t h e  P u e r t o  de  l a  Pefla-Cueva 
d e  Lobos - PP-C1 - ( -60 M s )  i n  t h e  w e s t e r n  c e n t e r p o i n t  
o €  t h e  i s l a n d  and t.he Esqu inzo  - E - ( = 3 0  Ma) i n  t h e  
n o r t h e r n  zone .  These complexes  a r e  cornposrd o €  
u l t r a m a f i c  t o  s a l i c  r u c k s  and c a r b o n a t i t e s .  S y e n i t e -  
i j o l i t e - c a r b o n a t i t e  r o c k s  sliow up  a s  radiomet  r i c  
anornal ies  (50 -820  < : / S )  and c o r i t a i n  r e l a t i v r l y  h i g h  R E E  
c o n c e n t r a t i o n s  (XREE i n  ppm 5 0 - 7 . 3 7 2 ) .  

The c a l c i o c a r b o n a t i t e s  ( s b v i t r s  and a l w i k i t e s )  
fnrmed i n  t h e  l a s t  pha::es o €  t h e  coniplexes show t h e  
h i g h e s t  v a l u e s  of REE ( 5 1 1 - 7 . 3 7 2  pprn) and t h e s e  
e lemeri ts  a r e  a s s o c i a t e d  wi t l i  c a r b o n n t e s  ( s y r i c h i s i t e ) ,  
p h o s ~ i t i a c ~ s  ( a p a L i t t 2 ) .  s i l i i n t e s  ( a l l a n i t i ! )  nrid oxidias 
( { w r o v s k i t e ) .  These r o c k s  a p p e a r  a s  v e i n s  and b r e c c i a s  
r i f  r n e t r i c  and c e n t i n i ~ t r i c  s i z r s  d i s t r i h i i t c ~ c l  a t  random 
( R ~ L I - a r i c o s  de Agua Yalodn and Eiicnrit;iil«s i n  1: c o n ~ p l e x .  
and Pun ta  d e  Nao i r i  i h e  PP-CL r o m p l e x ) ,  and a s  
rnjgmat.iclc t e x t u r e s  liancls ( C a l e t a  d e  l a  C r u z  and Pefiún 
Blanco i n  t h e  PP-CL con ip l ex ) .  s t r i k i n g  N 20-50 E and 
d i p l ~ i n g  s u b v e i - t i c a l l y ,  a l 1  n f  them c r o s s e d  hy a swarm 
of  l a t e r  d y k e s .  The :,i"&.,,,, v a l u e s  of t h e  c a r b o n a t i t e s  
va ry  f rom 6 . 6  t o  11 p e r  mil and fil'Cpon v a l u e s  va ry  
from - 4 . 8  t o  - 6 . 5  pe r  m i l .  and demor i s t r a t e  t h a t  t hey  
have m a n t l e  o r i g i n .  Except f o r  Cape Verde I s l a n d s ,  
F i i e r t e v c n t u r a  i s  t h e  rinly o t h e r  known o c r a n  i s l a n d  w i h t  
. ; i i I > ; i i . i  i;il l y - i ~ x p o ~ ; t ~ < I  r~a r l~o i i ; i l  i 1 1.3 I ~ i i r  t li#ay hiivri riot 
i . r  < > i , i i i l l i <  l i i i  i a i  ,.:;i i I i i < <  i i i  1 Ii<. ~.i,i.i I I " ~ 1 1  , , , , , 8 . 1 ,  c , l  

, , I ,  I i < ) i i . i t  I t t .  I I t .  , ~ i i < l  i l .  . . I I C ~ W  ~ i i i~ i i~ r . , i I  .i 
i 1.1 .ii i v ~ , l  y i i <  11 i i i  1 1 1 1  x i . i l  1 i ~ : I i i  l!l.:I.: 

a l k a l i n p  r o r k s  (.al  lronaf i ~ ( > s  
rc,yw<,i<ii, K E E  g c o l o g i c a l  ?x l i l » ra t  i on  
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Migmatiic-dcrivctl granii~c Icucosoine intmded a 1.89 Ga Ni-Cu-I'e 
sulphidc.bcaring pcridoliic rhcct. Zories o l  ampliihlc-phlogo[ii(c afier 
pcridotiic. scparatc Ihc tcucosome lrom now-scrpenlinizetl pcridotiie. The 
zoncs' niineralogy siiggesir ar Icasi MIO°C and 4.5 kh. At much lower 
icmpcraiure and pressurc. hydraiion o i  h e  pcridoliic s<:rpentinized thc 
olivinc Direci in\,esiigaiion of ihc pcridntiie-to-zonc Wnnsitinri is iherefore 

'l'hicc nictliods are uscd lo docuiiieni IIIC kliavioiir ol 1 1  

serpeniiiiizcd peridoiiie-lo-zone apparrnl traiisiiion, and hence irilci 11.. 

mas-balance irends of ihc real pcridotite-lo-zone uansiiion. Thc nidi.  
colleciivdy suggesi ihai K20, Rb20. P205. Ti02 2nd A1203 Ton a gr,, ... 
of relaiivcly cnriclrcd componeiits and iliat Al203 was panicularly iiioI,ii, 
An esiininied \oluinc incrcaw of 10-206 accompanied serpenliniiaiioii, ,>l. 1 

a calciil:iicd \duine deire:iw of 10-15% accoiiipanied the appu,,,,,r 

kaiisitiori; a \,oluiire iiicrease oT < 5% was iherefore involved in the rt,ri/ 

uansiiion. Grcscns' cquaiion deinonswates ihai iiic upparcnr Ininsiti<iii 
involved ni~~s-gains  111 Si02. A1203. K20. P205 and Ti02. 2nd mass. 
losscs in FcO. MgO. CaO. Ni, Cu. S and LOI. this ainounring io nei losws 
oT 32.5 kg 0i LO1 and 10.8 kg of oihcr coiiipncnts pcr 1OOO kg ol 
scrpcntinizcd peiidotiic. The rcal iransiiion involved similar rclaiive gains 
anil los.scs. cxcepi lor Si02-gain (sliglilly le.;.;), MgO-loss (sligliily i~iorc) 
and 1.01-loss (riegligihle). Ii records inward iraiislfr of cotnlmnenis froni a 
kldspar-rich %>urce lo ihe pcridoiire, and ouiward irnnsler lo ihai source; i i  

is consisicni with mcwsoni:iiic cxchange kiwecn peridoiite, and sulira- 
solitlus ('?) lcucowme. 

NI-Cii-Pc sulphi(lci werc rcwiiied aiid rcilisuihuicd (inicnially 
reiiiohili~cd) iii mrics 1 io 1. hui traiiskmd inio ilic dyke froin mne .l 
(externally rerii«biliictl). This incwsoinatic dcpleiion negligibly aiiccts iii 

situ graile al siope-scalc. Converscly. the mechanical weakncss of ihc dyke 
and altcration syslcms adversely clfects mining costs and hwd gndc. 

Tlic wnic gcnetic üntl cconoiiiic iiiicrpretations probahly apply io 
similar tlyke and alieraiion sysrems in oilicr ulirarnafire-hosied Ni-Cu ¡:C. 
siilpliitlc tIc[x>sits in souiliwcii 1;inlnrid. 
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A drtniled stiidy »f ~ l i e  Mrrcnsky reef (M11) aiid associated 
rocks ;it Aiok, iiorthca\i I~usl iveld  Coniplcx (M'). iiidicates tliai 
niagmatic inetasorna~isiii was  irnportuit  in tlie peuologic ünd 
geocheiiucal evolution of the rocks. Unlike tlie MR in the 
western BC, tlie M R  ai  Atok is encased in a iiiodally and 
coiiipositioniilly honiogeneous cuiiiulatc pyroxeniie. Tlie MI? 
coiisists of two clironiititc seaiiis separated by = 50 ciii of 
pyroxenite. The  basal chroniitite c a p  a laterally contiriuous 
pcgiiiatoid. Ion p r o k  analyses of cpx and opx  frorii the M R  üiid 
pcgriiatoid are eririclied iri R133s by factors of = 4 Lo 10 corriparctl 
to cuiiiulus pyroxeiie in iiiiderlying ;ind overlying iiorite. Tlic 
i i r l i  wiili wliicli M l l  p x  cqi~ilit)r;ri<:tl posscsietl I.l<lill aI>iirirlaiic.i. 
0 1  . N I 0  10 000 aiid I II<l~.I: ;iliuiitl;~iitcs 01 2 5  10 4 0  li~iich 
1 ~ ~ 1 0 1 1 ~ ~ 1 ~ 1 ~ ~ ~ ~ ,  W I I ~ L I I  211; h r  111 CXCC>\  01' 111~ l<l!l< ClJl)~CJli> O!' lliii',l 
tiiisilts. 111 coiitriihl, tlic ~ o ~ i i l i i ~ ! , i i i o i i ~  (11 c t ~ i i ~ u l u i  px lruiii SCVCI. :  

rneiers below the MK i n d i a t e  crys~allizntion f rom a riiagmi 
wliich had R131 coritents more  typical OS basaliic iriagnin. 'l'lie 
MR px are not evolved in terms of major element contents. 'I'lic 
divergence oí' m 4 o r  and incompatible trace eleiiient contents 
cannot be due  to clossd system crysUillizatiori but i s  tlie e x j w i c ~ l  
consequence of metasornatism. In this case, the process iiivol,. c., 
reaction of a pre-existing cumulate  asseriiblage with nielt 
percolating tlirough the crystal iiiusli. 

'Ilie sulfides were enriched in ilie proioreef because o l  t i l .  8 1  

per turba~ions  in the f02 / fS2  a t  tile inetasornatic froiit. wlicii. 
chromite was  also stabilized. ' Ihe I'GE content of tlie MK i h  

fundamenially controlled by sulfide melt--silicate melt 
partitioning, but the necessarily high R-factor was achieved hy 
ttie h c t  that Iürge inasses o f  melt either percolateá througli iIic 
sulíide protoreef o r  that tlie sulfide-bearing front swept  tlirougli 
I q e  iiiass of partially inolten rock. 
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