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COMPOSIT ION OF SOME SODIC PYROXENES 
FROM THE ECLOGIT IC MICASCH ISTS OF LOWER VAL D'AOSTA 

(SESIA-LANZO ZONE, WESTERN ALPS) 

RIASSUNTQ. - Sono stati determinati la composi7.ione, i parametri reticolari cd il chi
mismo della roccia incassame, di 7 pirosscni sodid (3 giadciti, 3 omfaciti e 1 cgirin-augile) 
provenienti dai miOiscisti eclogilici della bassa Ville d'Aosta fra Quassolo e Quincinelto (Zona 
Sesia-Lanzo interna). 

La composi7.ione dci pirosscni che cristallizzano nelle fasi precoci dell'evento metamorfico 
co-Alpino (giadeite cd omfacite) è controllata dal chimismo della roccia incassante; l'osstrvazione 
microscopica conferma che essi non sono in equilibrio con l'albite e che quindi le variazioni nel 
tenore di molecola giadcitica in questi pirosscni non dipendono da gradienli di pressione o 
temperatura. 

L'egirin-augite, e più in gcnerale i pirosscni acmitici che si formano dalla destabilizzazione 
della giadeitc nelle fasi tardive dell'evento co-Alpino, sono invece in equilibrio con l'albite. 
I tenori in molecola giadeitica di qlJesti pirosscni indicano che le fasi tardive dell'evento 
co-Alpino si sono sviluppate in condizioni bariche sensibilmente inferiori a quelle delle fasi 
iniziali, ma ancora corrispondenti a gradienti geotermici bassi. 

ABSTRACT. - Gomposition, uni t<cl! dimensions and bulk chemistry of the host rock havc 
been investigated for 7 sodic pyroxenes (3 jadeites, 3 omphacites and one aegirine-augite) from 
the edogitic miClSChists of the Quassolo-Quiocineno settion in the ttntral Sesia-Lanzo Zone. 

'The jadeitcs OCC\lr in persilicic rocks poor in Ca, Fe Ind Mg, the omph.aciles in c:clogitic 
schists of quaw:dioritic composition and in I siliccous marble. The aegirine-augite OCC\lrs as 
product of thc dcstabil i7.ation of jadeire (together with albite, white mico, blue amphibole md 
epidote). 

1be dose areai associalion of iadeite with omphacite and the correlation between composition 
of the investigatcd pyroxenes and host-rock composition demonurate that the jadeite content in 
these pyroxenes cannot be usecl to infct P-T gradients for the edogitic metamorphism of the 
Sesia-Lanw Zone_ As predictable from thesc rcsu!ts, textural relations show that neither jadeite nor 
omphacite is in equilibrium with albite; only aegirine-augite appears to be in equilibrium with 
albite and therdore it5 jadeite contenI can be used IO infer P-T conditions. 

Introduction 

In the St>:sia-Lanzo Zone of the Western Alps, granites, high-grade schists and 
mctahasites have been subjectcd during the early-Alpine event to very high pressures 
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alld comparatively lo\\' temper:Jtures, resulting in a variety of edogitic assemblages 
(Co~tP"'G!·..:oNI et aL, this "ol urne). Pyroxencs of Ihe jadeitc-omphacitc S(:ries are 
essential constitucnts d ali these asscmbl:Igcs. Assuming thal the sodic pyroxenes 
are in equilibrium with albite, variations in lhe jadeilc componcIU have been rd:ned 
la P-T gradients wilhin lhe Sesia-Lanzo Zone (VUDE and KIE NAST, 1973; Ln:8EA ux, 

I 

--

Fig. I . - Q,ol"1lk~1 , ktlch m~p af thc lowcr Va! d'Aosta, ~howmg loc:nions of in"Cliligated SOImplcs. 
Hcavy stippk, cc:logllic mica,chi .l>; cr~s. mct:l.gr~nllic (oo:;ks; bbck, mubk.; doncd, c;OnlUt aurw!" 
af thc Brosso siock (cro$S-h:uchcd). Insc:t .ho ..... thc position of thc Qua~Jo·QuincinctlO arca in tlle 
Sesia.Lanzo Zone. 

19i5). Actually, il is well koown that the amount of jadc:i le molecule in a mc 
pyroxene io equilibrium with albite depends ooly 0 0 pressu re aod temperature 
(EsS ENE and FYI'E, 1967). 

Petrographical evidence show$ 00 [he comrary lhat io the eclogitic schists of the 
Scsia·L1nzo Zone neilher jadeite nor omphacite is in cquilibrium with albite:, tne 
lauer formiog from destabilization of tne formcr minerals (Co~IPACNONI and MAI'FEO, 

1973; CoMPAGI'ON I , this volume). Morcover, in the Sesia·Lanzo Zone jadeite- and 
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omphaeite-bearing rocks are d osdy associated in the fidd and jadeite appears tO 
be restricted lO rocks of particular composition (whereas omphacite forms in a 
spectrum of compositions ranging from basie to pelitie). Therefore it was decided 
lO test a possible eorrelation bctwecn pyroxene eomposition ,md bulk ehcmistry oE 
the host rocks. 

MaterialI! unulysed 

The analysed pyroxenes are ali from me lowcr Val d'Aosta betwccn Quassolo 
and Quineinclto (Fig. 1). Thc dominal1l lithology in this area i5 an edogitie 

SL664 
SL482 
SLSM 
SL 529 
SL896 
SL99J 

TASU: 

Minerai composition of the ~clogitic schislJ from 10f4J" Val d'Aosta 
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Mct~ .~phtc d)·kc. Road Quincincuo· S. Muil. 
Met~·aplite dyh. 50Ulhern slnpe of Le Colme (Val d'Amta . Va1chiuKlla dividc). 
ladei!e miu...,hist. Settimo Vittone. 
Eclogiti.c mctatonalitc. Southcrn slope of Le Colme. 
Cogn~tc inclusio .. in the mct~tonllile. 

Quarll'.·omphacite marbk Quuwlo. 

omphaeite-garnet micaschist with intercalations of glaueophane edogites and 
marbles. Memtona]ites ocellr west of Quassolo in the Val d'Aosta-Valchiusella 
divide (ANDREOL.I et al., 1976) and mctamorphosed dykes of aplitic composition 
are common in the mieaschists. 
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Seven sodie pyroxenes were sdccted for study: 
1) Jadeite SL 664, from a mctamorphoscd dykc of aplilic composition. Jadcite 

aceurs as pale.gr~n crystals, sc=vcral millimeters long, in :ln aggregate of quartz, 
oriemed phengites and rdies of large magmatic K-fe\dspars. 

2) Jadcite SL 482, from a meta .... ,plite dykc with jadeite megablaslS (sce ANDREOLl 

et al., 1976). 
3) Jacleite SL504a, {rom il micaschist consisting of large (4-5 cm), greco jadcites 

in a qU:lnz-phengite m:urix. 
4) Omphacite SL529, fro m the ecJogitic metatonalites of the Val d'Aosta-Vakhiu

sella divide. 
5) Omphacite SL 896, from a cognate inclusion in the metatonalites, consisting of 

grass-green omphacite and minor glaucophane, quartz 3nd phengite. 
6) Omphacite SL 991, from a quartz.omphacite marble. 
7) The Ac-rich pyroxene forming Wilh albite, white mica and glaucophane from 

jadeite SL 504a. 

Minerai composition and location of the hOSl rocks are listed in Table 1. 
K-f~ldspar and a/lanit~ are the only relic$ of pre-Alpine assemblages. ' adeiu, 
omphacit~, ph~ngit~, garn~l and glaucophan~ appear to have crystallized in a first 
episode of tbe car!y-Alpi ne evento In contrast to the metagranitoids and paraschists 
of the Mucrone area described by CoMPAGNONI and MAI'FEO (1973) no relics of 
pre-Alpine textures were found in these rocks. 

The three jadcites analyscd in this study show the characteristic aheration into 
albit~, ttJhit~ mica, Ac-rich pyroun~. glaucophan~ and ~p;dou, describcd flS Type 2 
by ANDEOLI et al. (1976) in the Colme arca. As in these occurrences the Ac-rich 
pyroxenes may occur as narrow rims arou nd quartz indusions in the host jadeite. 
In rocks SL 529 and SL896 omphacite is partly replaced by albjt~ + actinolite 
occurring as brownish sy mplectites or as coarscr-graincd intergrowths. 

Compoeitioo of 1he pyroxeoel 

The chemical analyses and the calculated formulae of the invcstigated pyroxenes 
are given in Table 2. SL 504a and h were analysed by means of the electron 
microprobc (CoMPAGNONI and GHENT, in prep.); in these analyses tOlal Fe was 
partitioncd bctween Fe2

> and Fe3 + assuming Fe2 * IFe! ' = (Ca. - Mg)/ (Na -Al~' ). 

Thc other analyses were performed by standard wet methods and X-ray fluoreseence 
on minerai concentrates obtained by isomagnctic separation :lnd centrifugi ng with 
hcavy liquids. Purity of the concentrates was in ali cases greater than 99 %. 

The analysed pyroxenes appear optically homogeneous, but splilting of tbe ilI 
reflection il1 X-ray powder patterns showcd that the concentrate of omphacite 
SL 529 was not homogeneous; variation of composition in this sample, however, 
is not large and le5s th,m lO ro in the jadeitc component according to the determi
native diagram of EsSENE and FYFE (1967). 
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T ABLE 2 
Chemical analysett and ca/w/aud lormll/ac 01 the pyroxenes from /ower Val d'Aosta 
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SL66~ , :529, 896 'md 99 1: Sio., no., AIA, FcA, e:.O and K.o dClcrmincd b)' X· ray flLlor~lKc: 
Fc:O. MgO, MnO and NasO b)' ~~ andard WCI mCllllxh. ALlaly.l: L. Fiora. SL 504a and b: microprobc 
analYSCJ. Analyn: R. Compagnoni. Analysis SI. 482 i. from ANDUOI.l cl al. (1976). 

The chcmical formulae are expressed as (M2) (MI}T!Da, wherc M2 consists 
of Ca, Na aod K ; MI of Al, Fe3 ., Fc:! ', Mg, Mn and T i; T of Si and tetrahedrally 
coordinated Al as required to make a tatal of two :llOrns. As usual in pyroxencs 
formed under high prcssures, the amoulll of AI in tetrahed ral coordinarion is low 
(YODER, 1950) and dcx:s not exceed 1-2 ro oE the tatal t(:trahedral contento The sums 
of Ùle MI c:ltions ar(: d ose to th(: expc=cted valu(: of 1.00, wher(:3S th(: sums of m(: 
M2 cations show som(:wh:n larger variations. 



380 Il. LOMBARDO, R. COMPAGNON I, L. FIORA, A. FACCHINELL I 

TII stE 3 
Composilions 01 lh~ sodic pyroxenes Irom lower V al d'Aosta eXl"esud al m olecular 

pt:runlagcs 01 the end-1Tumbers jodeite Ud), acmite (Ac), tscht:rmakiu (T!) and 
diopside-hedenbergite (Di + Hd) 

SL664 SL482 SLS04a SL529 SLS96 Sl99 1 S L 504b 

" 93.0 95.3 S'.L9 57 . 0 55.9 50 . 7 16. 3 .. 5.3 4. 4 .. , L ' 43.4 

" L' ' .5 ••• ... ,., 
OiTUd •. 7 L7 ,., 37.9 40 . 1 49.0 <O ., 

Composilions cxprl:sscd in terms of thc end-mcmber moleculcs Jd, Ac, T s and 
Di + Hd are given in Tablc 3. In the calculation the method proposro by 
UWTlIORN and CoLURSON (1974) was used, but E n and Fs were combined with 
Wo as D i + Hd and the tsçhermakitic molecules (Ca.ferritschermak's, Ca-Ti
-tschcrmak's and Ca-uchcr mak's) were addcd together . In the compositional diagram 

A, 

loig. 2. - Composilion of Ihe p)'roxcncs from Quaw,10·Quincincuo in Icrms of the end-member 
molecul~. j~d~i te (Id), ~cmitc (Ac), diopsidc+hcdenbergi te+w:herm3kile (Aug). Pyroxenes from meta
-~plitC$ ~nd j~dcite-mic~$Chi,t are rcprC$Cnled by iqu~rcs, pyro~enes from the met310na li te and the 
cognate inclusion by dou., pyroxcne from thc m~rblc by diamond, ~nd Ihe Ac·rich pyroxcne 
b)' lI"i~nglc. P)'roxene oomp<.>5ilion Acld. afte. ESSil'o'lE ~nd FYFi (1967). 

(Fig . 2) the c1assification of E SSENE and F YFE (1967) has becn fo llowed : pyroxcnes 
SL 664, 482 and 504a plOl in the ficld of impure jadcite, SL 529, 896 and 991 of 
omphacite. T he jadeite molceulc is 9Q..95% in the jadeites, 50-57% in tbc omphacites; 
in both the acmite component is very !ow (3-5%), The Ac-rich pyroxene form i.ng from 
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the breakdow n of jadeite SL 504a has the molecula r composition Jd I6Ac44Di~~Hdu 

and plots in the middle of the aegi rine-augite field, thus differing significantly 
from previously reponed seconda ry pyroxenes (LIEBEAUX, 1975), which have less 
Ac (20-25 %) and more Jd (30-35 ro ) and plot in the chloromelanite field close to 
the omphacite-chloromelanite boundary. 

Unit-cell parameterA 

Unit-cell dimensions oi the pyroxenes are li sted in table 4. Unit-cell parameters 
were calculated by least-squares refi nement of data from X-ray powder patterns 
(CuK. rad.). 20 to 30 unambiguously indexed reAections were measured; standard 
deviations average 0.0016 for a, b, c and 0.03' for ~. 

TABLI: 4 

Unit-ce// porometeri 01 the jodeita und omphocitu Irom lower Voi d'Aosto 

.!1I.664 !iU81~ uso. S~S29 !iL&,6 

~ (lo) ' . 4J1 (l}' '.434 (I ) ' · (52 U) ' . 556 (2) '0546 (2) 

b (lo) a . 519 (I) a . $?6 (I) 8.s97 (I) 8 . 761 "1 8 . 757 (2) 

c (lo) s .ni (1) 5. 12, h) 5 . 232 (1) 5 ·2 57 ( I ) 5 . 253 (I) 

I (0) '07. 57(l) Il)7 . 6112) 107.SO(2) 106.99(41 '06 . ,6(() 

v (Al) 40l.20 "'l .a (05 · 0 41-0.'0 41-0 . 00 

iii) NumMH in parenthesc. repre$Cnl ~b.nd;trd devi:nions in final figures. 
h) Celi par.llmelen from ASDIlEOLI et al. ( 1976). 

S19" 

9.551 (,) 

8 . 758 (I) 

5.2 56 (S) 

. 06 . '6(2) 

(20 . 82 

The unit-cell dimensions oi jadeites SL 664 and 482 are comparable 10 those 
(a = 9.439 ± I A; b = 8.5846 ± 4 A; ,= 5126 ± 2 A; ~ = 107' 27.5' ± 0,9'; V = 
= 404.0 AS) of tbe Manzanal jadeite (JdlH.8Ac0.8DiuH do.4) analysed by McBIRNEY 
et al. (1967). Omphacites SL 529, 896 and 991 have parameters very close to the 
Kaminaljuyù (CLARK and PAPI"E, 1968) and Puerto Cabello (CLARK et al., 19(9) 
omphacites. Also two omphacites from the Sesia-Lanzo Zone (EDGAR et aL, 1969, 
Table III, ns. 21 and 22) and the one studied by QcNI.BEN (1968) show unit<ell 
dimensions d ose to those of SL 529, 896 and 991. These data are in good agreement 
with compositions obtained from chemical analysis si nce ali these omphacites fall 
in the narrow compositional ta nge Jd~ II.81Ac2_8. 

In Fig. 3 unit<ell parameters of the studied pyroxenes are plotted versus the 
jadeite content C). The other data on sodic pyroxenes from the Sesia-Lanzo Zone 
(OCN IBEN, 1968; ELIGAR et aL, 1969) ate also plotted for comparison. It is worth 

(Il ne Ac .nel Hd componenlS were .dded IO Di since the .mounts ol t!tese molecules 
are small and lbe error in their dctermination large. Furthermore, Ihese components appear IO 
h.ve opposite effects on the pafilmcters of clinopyroxenes in thc Jd-Di serics. 
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Fig. 3. - Un;t.q!l pn~mc[c:rs of j~dcitC'S and omphadla from Ihe $dia-unzo Zone ploncd againn Jd 
.;ontent. Solid dou are (esuli. al thi. $tudy. open dou from Eoc:.tlt CI al. (1969), drdal. poim, 'rom 
():;slaEN ( 1968). The dOlled lina are tlle variation curves oblaincd by Kus.tllto ( 1969) on synthctic 
sodi<: p)'rOllcncs. Tbc straight Ene$ connetl [he paramclcrs 01 pure jadcite and diopside. 

noting that thc omphacitcs fil better mc correlation curves obtaincd by K USHIRO 

(1969) on synthetic material than a linear rdalian as suggested for the b paramcter 
by EDGAR et al. (1%9). 
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Bulk chemistry oC tbe h08t rocks 

Chemical analyses of the eclogitic schists from lower Val d 'Aosta are presented 
in Table 5. The analyses of rocks SL664 and SL482 are the fi rsl available for the 
jadeite«aring meta-aplites of the Sesia-Lanzo Zone; both are low in FeC, MgO, 
Cao and high in silica and alkalies, but SL 482 is low in potash and has 
Na~O > K20, whereas the K.(ddspar-bearing SL 664 is higher in potash and has 

TABLE 5 

ChmJica/ composition· oJ Ihc cclogitic schisu Jrom low« Val d'Aosta 

5l.66 4 5l.4S2 5 l.504 Sl.S29 5 LS96 

5 i02 74.43 71.11 72.35 64. 78 56 . 02 

7i02 0.13 0 .1 9 0.22 0 .73 0 . 76 

Al Z0
3 

13.44 15.52 14.35 1 5 .1 8 14 . 10 

Fe
2

0
3 

0 .1 8 0.60 0 . 88 0 . 51 2 . 40 

,., 1. 36 1.7 6 l . ]] 4 . 70 3 . 87 

~ 0 .01 0 . 01 0 . 01 0 .08 0 . 02 

",' 0.93 0 . 78 0 . 80 2.48 S . H 
,., 0.56 0 . 81 0 . 81 4.Z2 8 .67 

!ia lO 3 . 38 S.JO S .47 3 .12 5 . 89 

", 4.72 1. 89 l . 91 2 . 69 1. 22 

'2°5 0.26 0.32 0 .24 0 . 24 0 . 11 

"20 -+ 0.98 1.l4 1.06 1. 54 ' .0<> 
Total 100.3 8 100 . 03 99 .43 100 .27 99 .41 

• 5iO" no., Al.o., total Fe a5 FrA, DO :lnd K,o dClcrmincd by X·ray fllIoraccncc; FeO, MgO, 
MnO, Na.O, PA and H,o· by $landard WCI mcdlods. Analy, t: L F'tora. 

K20 > Na20. The composition of the eclogitic metatonalite SL 529 is very dose 
to that of the Lillianes metatonalite (CAU.EGAKI et aL, 1976), which also shows a 
similar mineralogy, but is somewh:l( higher in KzO than the lalter. Bulk chemistry 
of the cognate indusion in thc metatonalite, on the contrary, is rather different 
from that of the two indusiolls analysed by Co\LLECARI et aL, which however occur 
in rocks of different composition (metagranodiorites). 

Comparison between the jadeite- and omphacite-bearing rocks shows that the 
former (SL664, 482 and 504) are poorer in FeO, MgO, Cao and have more silica 
than the latter (SL 529 and 896). Ab03, Na20 and KzO are not significantly different 
in the two groups. excepting meta-aplite SL 664. These rdations may be illustrated 
by a FMA triangle (Fig. 4). In this diagram the analysed rocks faB in two groups: 
the jadeite-bea ring rocks plot netlr the A apex, whereas the rocks with omphacite 
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plot In the ccntrc of the triangle. T hc same chemical relations are shown by the 
jadeite- ::md omphacite.bcaring schists analyscd by L lEBEAUX (1975), which, however, 
are from a much wider area than thc aoe considered here. 

In F ig. 4 the composilional field of ali the omphacite.bearing focks from tnc 
Sesia-Lanzo Zone (eclogites, glaucophanites, micaschists) has bccn showo ror 
comparisoil. It is wonh noting that compositions appropriate for omphacitc appear 
to be ralher cammon, DecurTing in a spectrum of lithologies ranging fram 
micaschists lO eclogites, whereas compositions producing jadeite are found only in 

a narrow range of lithologies. 

"O 

.............. 

iO 

..:1~.9. ............. , ....... ·-···.: 

'" "9 0 

Fig. ~ . - FMA ùiagram of the ""Iogitic schisu from Qua\solo · Quincin~tto. TOl31 iron cxprcssed as FcO. 
Squarcs, jadeilc·bt:aring rocks; dOIS, omphacile·bt:aring schists. Solid symbols, aMI)'ses from this sludy; 
open symbois, data from th~ wholc Sesia-Lanzo Zone (LlEaHUX, 1975). Th~ ùott.,<J line enclO>cs· the 
compositional fidd 01 al! the omphacitc-bcaring rocks 01 Ihc Sesia-Lanzo Zone. 

Correlation of pyroxene composition with bulk chemislry of thc hO&1 rocks 

In lower Val d'Aosta jadeite- and omphacite-bearing schists appear la be 
closdy associated in the field; in particular jadeite-bearing meta-aplile SL482 occurs 
anly 200 meters fram omphacite-bearing metatonalite SL 529 (F ig. 1). Occurrenccs 
like tbis are very common throughout the Sesia-L..1nzo Zone and sbow ali the 
indications of having recrystallized under the same physical conditions, so that thc 
very di fferent Jd contem of thcir pyroxenes cannot by explained by v:)riation in 
pressure or grade of metamorphisrn. Moreover, petrographical evidence shows mat 
both jadeitc and omphacite forrned in thc same episode of the earry-Alpinc event, 
wnereas albite fo rmed only bter from destabilization of thc sodic pyroxem:s and 
is in obvious text ural disequilibriurn with thern . T he different bulk chcmistry of 
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the jadeite- and omphacite-bcaring schists (Table 5 and fig. 4) suggcsts 00 thc 
cootrary that compositional variation in thcse pyroxcoe< may be relatcd to diffcrcnces 
in thc bulk chemistry of the host rocks. 

Sincc the analysed pyroxenes are essentially solid solutions of Jd aod (Di + Hd) 
compositional variation in this group may bc reprcscnted by the mtio Naj(Na+Ca), 
i.e. by the occupancy of thc M2 si te. In fig . 5 the Naj(Na+Ca) ratios of the 
pyroxenes fr~m lowcr Val d'Aosta are ploued versus Naj(Na+Ca) in the hosl 
rocb C). Ali thc poims plot slightly above thc line which indicates equal 
Naj(Na+Ca) ratios in the clinopyroxene and in the rock. This relation is obvious 
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Fig. 5. - N~/(N~+Ca) ralios (numbcr 0/ ,alion» ;n so<liç p)'roxenes am! in .,.;logitic "hi.t. from 
Jower Val d·Aosta . S)'mbols a. ;n fig. 2. The dau on rodi, pyroxencs and .,.;log;tic mic~schi$lS from 
the whole Se$ia·Lanm Zone (LIEBEAUX, 1975) are ;ndlcated b)' open poim •. l'hc .traighl linc indicate> 
equ~l Na/(Na+Ca) ralio. in Ihe pyroxene 3nd in the rock. 

for the rocks whcrc clinopyroxene is thc only major Ca-Na phasc, bUI appear to 
be valid also for the rocks whcre other phases containing Na (glaucophane) 
and Ca (garnet) occur in addition IO clinopyroxene (SL 529, 896), suggcsting 
that partition of Ca and Na among cocxisting phases manlains the ratio 
(NajNa + Ca)cJ>~/ (NajNa + Ca)'''''k close to l. 

Naj(Na+Ca) ratios in clinopyroxenes and host rocks analysed by LIEBEAUX 
were also plotted in fig. 5. Also these eclogitic schists, with one cxceptioo possibly 
due LO thc large amount of glaucophane (5.2), plot 00 thc Hoe which indicates 
equal Naj(Na+Ca) ratios in thc clinopyroxcne and in the rock. 

(2) Only rhe amounr$ of Cao (2.92 %) and Na,O (1.60 %) in the insoluble residue were 
considered in calculating rhe Na/(Na+Ca) mlio of the marble from Quassolo ($L991). 
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Conclusione 

Thc rcsults here reported can be summarized as follows: 
l ) Jadeite contem af thc analysed jadeitcs and omphacites is related lO thc bulk 

chemistry af thc hast rocks. 
2) Textural evidence confirrns that these py rQxenes are not in equilibrium with 

albite. 
3) A pyroxene af aegirine-augitic composition in eqllilibrium with albite develops 
lO a later phase from destabilization of jadeite. 

These resulrs show that thc variations in jadeite content af thc jadeites and om
phacites do not result fram variations in P-T conditions within thc cclogitic mica
schists but from dilTerenccs in thc bulk chcmistry of the hast rocks. If thc amount af 
jadeite molecule in the fi rst-phase pyroxenes cannot be used as a gcobarometer, the 
occurrence of nearly pure jadeite in equilibrium with quarlz, however, shows that the 
eclogitic micaschists of the Sesia-Lanzo Zone must have recrystallized under very 
high lithostatie pressures, in excess of 15-16 Kb according to the experimental data 
on the equilibrium Ab !:;" Jd + Qz OOHANNES et aL, 1971; HAYS and BELL, 1973) 
and assuming temperatures estimates of 500-6000 C based on minerai compatibilities 
(CoMPAGNONI, this volume), Qlfi/016 ralios in coexisting mincrals (DESMoNs and 
O'NEIL, 1977), and distribution coefhcients between garnet and c1inopyroxene 
(DESMONS and GHENT, 1977). 

Unlike the first-phase pyroxenes, the Ac·rich pyroxenes forming from desta
bilization of jadeite appear to be in equilibrium with albite and their Jd content 
might give informations about the physÌcal conditions during the last phases of the 
early-Alpine evento By comparing the composition of these pyroxenes with the 
experimental and calculated curves on the solubility of jadeite in diopside and 
aemite as funetion of pressure and temperature (EsSENE and FYFE, 1967; WIKSTROM, 

1970; Popp and GILBERT, 1972) pressures could be estimated if temperatures 
were known. 

Such an estimate, however, would be fraught with uncertainties arising from 
several sources: 
a) the Ac·rich pyroxenes are not binary but quaternary solutions (Ac + Di + Jd + Hd) 

and interpolation between the solubility curves JdJDi and Jd-Ac i5 necessary; 
moreover, the influence of the Hd component 00 the solubility is unknown; 

b) these pyroxenes appear to be strongly zoned; 
c) other sodic phases (glaucophane, paragonite) form from tne destabilization of 

jadeite; 
d) data for a precise estimate of temperatures during the last phases of the early

·Alpine event are stili Iacking. 

Anyway, the composition of the sodie pyroxenes coexisting w1th albite in the 
edogitic micaschists suggests that the last phases of the early-Alpine event occurred 
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under lithoslalic prcssurcs significantly lower than those of the earlicr phases but 
stili corresponding to low geothermal gradients. This result is consistent with the 
overal! (rend of the early-Alpine event inferred from !)CtTOlogica! observations. 
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