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Thi s  l ecture descri bes the resul ts of a research project carried out recentl y in  
col laboration with Dr . S .A .  Kechid ( Pari s) , and Dr. R .  Oberti and Prof . Dr. G .  
Rossi ( Pavia ) .  I t  concerns two new minera l s ,  abbreviated here by the symbol s Lt 
and Ln , wh ich occur in the 60 m x 30 m ec log i te pod ( l ens) at L i set in the We
stern Gneiss Reg ion of southern Norway. L i ke in many ecl og i te pods in th i s  re
gion, a l l  transitions between fresh preserved ecl og i te-facies parageneses (>20 
to > 30 kbar) an compl etely retrogressed parageneses (amphi bol i te- or greenschi st
fac ies,  15-5 kbar) occur .  
Lt  and Ln on ly  occur in  strongly retrogressed layers which prev iously conta i ned 
abundant cl inopyroxene (jadeite or omphacite) and minor garnet + quartz + para
gonite + ruti l e  + i lmeni te and poss i bly  + kyanite (at P >  20 kbar at T- 7000 C. ) ;  
these rocks are now composed ma inly of pl agiocl ase + magnesio- (or ferro- )a lumi no
taramite after cl i nopyroxene , magnetite + taramite after garnet , corundum + pla
giocl ase after paragonite and aegir ine + hematite surroundi ng rel ict quartz . Lt 
occurs i n  cl usters surrounded by a po lycrystal l i ne zone of Ln which i s  itsel f 
i solated from the rest of the rock by a corona of taramite. 
Lt and Ln have no form, twinning ,  cl eavage or colour. Their  refractive i ndices 
and birefri ngences are approximately the same as respectivel y cal cic-plagiocl ase 
and KNa3-nephel ine wi th which they may be eas i ly  confused . 
Lt has compositions very cl ose to the end-member formula  CaNa2Al 4Si4016 which i s  
identical to a combination of 5 0  mol . % anorthite (An)  and 5 0  mol . % NaNa3-nephe
l i ne ( Ne) ; however structura l ly it is nei ther a feldspar nor a feldspathoid .  Ln 
has composit ions c l ose to the end-member formula Cao 5Na3Al 4S i4016 which i s  iden
tical to An25Ne75 · However most Ln compositions are poorer in An (down to 15 mol . 
% An)  and conta i n  excess Si wh ich represents a l i ttl e of the vacancy Substi tu
tion wel l -known i n  feldspathoids : Na + Al = 0 +  Si . 
Ln has the same structure, atomic coordinates and erdering as KNa3-naphel i ne ex
cept for the K s ite which on average conta i ns �0 , 5  vacancy, - 0 , 375 Ca i n  the nor
ma l K pos ition,  and - 0 , 125 Ca in a new pos ition d i spl aced 1 , 6  Angstroms to the 
side in order to ga in  a better coordinat ion .  
L t  has a n  orthorhombic tektos i l icate structure with a highly erdered Al -Si d istr i 
bution , 6-fol d Na s ites (more compact than i n  a lb ite) and 7-9-fold  Ca s ites.  Lt 
is s im i l ar to the feldspar structure but instead of hav ing UUDD r ings , it has 
UDUD rings ( U  = upwards-pointing tetrahedron apex , D = downwards ) .  Lt i s  more 
simi lar to bana l s i te BaNa2Al 4Si4016 wh ich al so has UDUD rings. However wh i l st 
bana l s i te has a l ternating cation l ayers of Ba2 or Na4 compositions ,  Lt has CaNa2 
in a l l  l ayers . 

The tetrahedral rather than octahedral nature of Al i n  both Lt and Ln suggests a 
stab i l i ty at relatively l ow P and/or high T conditions , cf.  fel dspars and fel d
spathoids,  which f i ts with their  occurrence in strongly-retrogressed ec log i tes. 
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However the dens i ty of Lt exceeds the mean dens i ty of An and Ne wh ich impl i es a 
higher P and/or l ower T orig i n  than the stab i l i ty of an An + Ne mi neral pa ir .  
The petrolog ica l  deta i l s  of the development of  Lt  and Ln are not yet c l ear  but 
there are several l i nes of ev idence to indicate that Lt was formed by the dehy
dration and very l oca l i sed Na + Ca metasomati sm of ei ther paragonite or of the 
corundum + pl agioc l a se sympl ect ite after paragoni te .  Ln formed contemporaneously 
with or later than Lt by further l ocal i sed Na metasomat ism,  being i sol ated from 
nearby rel ict quartz by a zone of pl agioc la se. The source of the Na and the de
hydration are adequately expl a ined by the breakdown of nearby jadei te i nto pla
g ioc l ase + tarami te such that the bul k-rock retrogress ion may have been l argely 
isochemical ; a further characteri stic of the retrogress ion seems to have been a 
relative immob i l i ty of the Al -S i -0 d i stribution wi th only l ow-charge cations 
d iffus ing s ignificantly s ince paragonite shares the same Al 4S i4016 ratio as both 
Lt and Ln and a l so An and Ne . 

Lt and Ln probably formed at 10-15 kbar at 500-700° C and their exi stence i s  
l argely due to the orig inal  extreme Na-Al -rich and K-Mg-poor bul k-rock compo
s ition of the cl inopyroxene l ayers at L i set. These mi nera l s  might thus be ex
pected to devel op in certa i n  paragonite + jadei te bl ueschi sts or nephel i ne-rich 
a l ka l i ne igneous rocks subjected to simi lar  P-T condi tions . 
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