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JADEITE MEGABLASTS FROM V ALCHIUSELLA 
(SESIA-LANZO ZONE, WESTERN ALPS)""" 

RI ASSUNTO. - Nclla zona di Brosso (bassa Valchiusdla), in prossimid, del plutone teniario 
di Traversc:lla, sono stati rinvenuti enlro a Jnrascisli del Complesso dei Micascisli Eclogitici 
(Zona Sesia-Laruo) dei caraneriscici livelli nodulari in gran parte costituili da biuti di giadeite 
C'OIl dimensioni ccceUonali (fino a 15 cm). I megabluti di giadeite sono immersi in una matrice 
poco abbondante a quarzo, fengitc, ± granato, ± raro glaucofane e ,:ont~ngon() abbondanti 
inclusioni di quarzo, fcngite, granato c rutilo. 

Il pirosseno dei megabluti, di cui si descrivono i caraneri chimici, ottici e cristallografici, 
è costituito per oltn: il 90 'lf:I da molecola giadeitica, con subordinati Ac e Di-Hd. 

La giadeite mostra in genen: uasfonnazioni da incipienti ad avanzale in albite + mica 
bianca ± magnetite, ± pirosseno egirinico ± anfiboli blu ± epidoto (questi ultimi in carat
teristiche strutture coronitiche attorno alle: inclusioni di quarzo). 

Le osservazioni di terreno c la peçuliare mineralogia suggeriscono che i livelli a mega
biuti si sono formati durante l'evento eoalpino di alta pressione - bassa temperatura a spese 
di originari filoni acidi; la presenza di glaucofane tra i prodotti di trasformazione della giadeite, 
indica che la decomposizione di quest'ultima è avvenuta ancora in tondizioni di alta pressione 
e bassa temperatura. 

ABSTI.ACT. - Nodular layers consisting of ovoid crystals of jadeite in a quarl7.phengite
(garnet) (glaucophanel mauix were found ncar the Traversella stock as interca[ations in the 
edogidc micaschists cf the Brosso area ($esia.Lanzo Zone). The Ctystals of jadeite are cf 
unumal siz.e (up to 15 cm). The Jd content is over 90 'lf:I, with minor Ac tnd Di·Hd. 

The pyroxene megablasu are crowded with inclusions cf quartz, phengite, gamet and 
rutile and may be partly to completely allered IO albile + white mica ± magnetitc ± acmite
rich pyroxene ± blue amphiboles ± epidote; me last three minerals fonn characteristic 
coronas around quarlz inclusions. 

Geological and mineralogical evidence suggestS that tbe nodulas layers formed from 
pre-Alpine si licic dykes durinS the highest-pressure event of tbc: ear1y-Alpine high-pressure, 
!ow.tempenltun: metamorphism; subsequent breakdown of jadeite occurred in a P·T range stili 
within me blueschiit faciC$. 

Introduetion 

Thc= widc=sprc=ad occurrc=ncc= in thc= scuthc=astc=rn Sesia·Lanzo Zonc= (thc= so callc=d 
Formazione dc=i Micascisti Eclogitici. s. NOVARESE, 1931) of assc=mblage-s bearing socIie 
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pyroxene as a mam constitut:nt has beco known since the end af 19th century 
(FuNeHI, 1900, 1903; NOYAllESI':, 1894, 1903; STEllA, 1894, 1903; ZAMBONINI, 1901). 
New studics (MONESE, OcNIBEN and VITERBO, 1967; EDGAIl et alo, 1969; VELDE and 
KIENAST, 1973; LIEBEAUX, 1975) have broadly def1ned thc compositional range af 
these sodic pyroxenes, which vary fram jadeite to omphacite in metagranitic rocks 
and paraschislS, fram omphacite to chloromelanite in the associated mafie rocks 
(eclogites, glaucophane eclogites, omph:lcitites). 

Different sodie pyrQxenes oceue in the same rock, as shown by CoMPAGNON I and 
M AFFEO (1973), who found in thc mctagranitic rocks af Monte Mucronc (Biella) 
nearly pu re jadeite dcrived from thc early breakdown of magm:l\ic plagioclases, 
omphacites to chloromelanites growing at the expense of the origina] biot.ites, and 
finally aegirine-augites forming by the breakdown of the older Na-pyroxenes. 

The correlation between composition of sodic pyroxenes and bulk chemistry of 
the edogitic micaschists will be discussed in a subsequcnt paper (LoMBAIUIO et al., 
1976)j here we describe the unusual jadeite megablasts from the Colme area (lower 
Valchiusella) and their late.mctamorphic alteration. 

/ 
Generai geology of the Colme area 

The rocks with jadeite megablasts crop out on the southern siope of Le Colme 
(north of the village of Brosso), on the ridge connecting Monte Gregorio (1953 m) 
with Monte Cavallaria (1464 m) and dividing lower Valchiusella from Val d'Aosta 
(fig. 1) C). T hc upper part of this ridgc consists of c ec10gitic micaschists , (fig. 2) 
with interbedded omphacitites aod eclogitesj on the west and routh the micaschists 
have been intruded by the Tertiary monzodiorite stock of Traversella and converted 
into hornfdses. Andesite dykes, mostly a few dm thick, are found in the micaschisu, 
especial1y near Grange Piani (~. 

Th~ c «/ogitic mica5chùts, 
Essential components of these rocks are quartz (20-30 %), ph~ngit~, and garndj 

glaucophane may Iocally be importanti mti/e, apatite, c/inozoùite/~pjdole (oneo with 
zoisit~ cores) and rare tourmaline and z;rcon are found as minor accessories. A few 
micaschists (Grange Marlette) contai n sti/pnomdane. 

]adeiu (3) OCUIrs as rounded cryslals, up IO l cm long, which welllher out in relief 
in the outcroPi jadeite encloses abundant crystals of quartz wilh minor gltrnet, phengite and 
rutile. Garnet occurs as idioblasts up IO 3-4 mm in diameler, usually wilh massi ve cores and 
Itoll· like rim$ enclosing quartt and/or lJ.kes of phengite. Glaucophane occurs al prisms 0.1-0.3 mm 

(') !be besl approach IO lhe area is by tbc smaU road which c1imbs (rom Brosso IO 

the old quartt quarries norlheast of Grange Piani and thence to Colle Pian ~i Muli, between 
Le Colme and Monte Cavallaria. 

P) On me igneous geolOSY cf lile aI« ~ especillly KENNEDY (1931), and NOVAJESE (1943). 
(3) The spacing of the 221 relleclion (dt.. ::: 2.933 A) points to a Jd content near 829(:1 

acooroing IO tile dilgram of ESSI!NE and FVFE (1967). 
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long and is the pale<oloured variety gastaldiU . Ali constituents show c1ear tra~ of poSI
cristalline ddormalion, esped ally the phengites, which are kinked and beni. 

The gam~t omphacititu occur ali conformable intercalations, up to a few meter 
thick, in the eclogitic micaschists; they are dark-green, massive rocks, consisti ng af 
omphaciu, with subordinate white mica, quarlz and glaucophane as major con-

Fig. lo - T«toni(" 'ku("h map ollh~ inu,nal Nortlrwu'..,.n Alpr. I - Southern Alps (SA), Il Zona Dio
ritico kinzigitica (11 Ok) ~nd Valpelline Serics (VP). 2 - Sesia-Lanzo Zone and ~nt Bianche N~ppe. 
2 ~ - Eclogitic Micaschist Complex. 3· Monte Rosa (MR) _ Gran Par~diso (GP) N~ppe. 4 _ Lanzo 
Ultr~m~fic.. 5 - Piemonte Zone. 6 - C~nave:;e Zone ~nd Fobell()-Rimdl~ Schists (FR). 7 - Tuchy
andesite volcanic$. 8· Biella (B) and Travcrsdl~ stock!. Star .how$ location of the Colme area. 

stituents; rutile, clinozoisite (with cores of zoisiu), apatiu and zircon occur as mino'r 
accessories . Where gamet is plentiful omphacitites grade imo eclogites and glauco
phane eclagites. 
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Omphacite ( ~) forrns prisms Up to l cm long which in the field define li well devdoped 
!ineation; under tbe mkroscope it shows a very pale green colour. The omphacite contains 
indusion of gamel, quarlz and rutile, more rarel)' of glaucophane and phengite. Glaucophant! (5) 
occurs as stumpy prisms (05 to 4-5 .mm long) cnclosing garRet and quartz and more rarely 
phengite. Carnet is a grossular.rich almandine, with minor pyrope oomJX)nent (6). 

Two other rock types, bolh probably derived from igneous rocks, were found 
in the Colme area: a) metagranitic rocks with cognate indusions and b) leucocratic 
gnelsses. 

a) The metagranitic rock! with inclusionI crop aut 00 the southwest slope 
of Le Colme, between the altitude of 1500 m and the col west of the summit (fig. 2); 
they are conformably interlayered in the edogitic mieaschists and, like these, dip 
steeply to the south. As in other pam of the Edogitic Mieaschist Complex the 
metagranitie rocks are distinguished from the edogitie micaschists derived from 
pre-Alpine paraschists by their homogeneity, both textural and mineralogical, and 
by the occurrence of dark ovoid indusions up to a few decimeters in diameter 
(DAL PIAZ et al., 1972; CoMPAGNONI and MAFFEO, 1973; ULLEGARI et al., 1976). 

Under the microsoope Ihese rocks can be classified as medium-grained garnel-Qmphacite
phengi/e-quartz schists; Ihis minerai assemblage Ilnd the absence of K-feldspar rdies suggest 
derivation from igneQUs rocks of tonalitic composition. 

QuarlZ and phengite are the most abundam constituents, colourless omphacite 
forms a network of unoriemed prisms t<ndosing Ihe other minerals; oriented phengile marks 
a poorly-developed schislosity. Glaucophane, rutile, apatite, zircon, clinozoisile and opaque 
minerals are minor acçessories. The occurrence of allanile relics as cores in clinozoisite is very 
significant. for Ihis accessory is characteristic of rocks of metaglanitic paraltage throughoUl the 
Sesia-Lanzo Zone. 

Thc minerai association of the inclusions (sodie pyroxene, phengite and subor
dinate garnet) is similar to thal of the metagranitic rocks; the indusions are, 
however, fincr-graincd and a[most devoid of quartz. 

b) The /eucocratic gneisses oceUf as conformablc bodies (up to a few tens of 
meters long) interbeddcd in the ed ogitie micaschists. Thc largest outcrops in thc 
area are found on the foad to Colle Pian del Muli, northeast of point 1170 m and 
northwest of Le Colme, along the ridge to Monte Gregorio (fig. 2). In a few outcrops 
the leucocratic gneisses show conspicuous augen of K-feldspar () and, rare!y, also 
megablasts of jadeite. 

(~) The values of the intermediale refrattive index (N, = 1.673) and spacing of the 
221 reRection (dbt = 2.953 A) point IO a composition near }d..I:Di+ Hd),..Ac. according to me 
diagram of ESSENE & FYFE (1967). 

(5) The spacing of the 310 reflection (d.,~ = 3.042 A), which is relaled to the content 
of Fe" ' (CoLEMAN & P"PIKE, 1%8; BocQuET, 1974 a), points IO a composition within tbe 
glaucophanc field, bUI dose to the glaucophan~rossile boundary. 

(6) The values far refractive index (n = 1.786), lenglh of unit<ell edge (a~ = 11.626 ± 
± 0.005 A) and the very low Mn content, point to a composition Alm.oGr.,Py •. 

(7) Occurrences of augen gneisses in the Eclogitic Micaschist Compl~1C appear to be rare. 
Up to now only the outcrop of Casa Nara, described by NOVARESE (1943, p. 50) was known 
in Valchiusella; lhe augen gneisses of Casa Nara are however very dose IO the Traversella 
stock and their high-pressure, low-temperature assemblages have been completely destroyed 
by contacI metamorphism. 
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Fig. 2. - Gnnoér 'krtd map 01 '''r CoJmr arrll. I· Eclogilic miuschi$(s. 2 li. • Melagranitic 
rocks wilh inclusions. 2 b - Leucocratic gneines_ 3 . Contan aureQle of the Travrndla stock. 
4 . Trave1'$<:lla stock. 5· Andesite dykes. 6 _ OuletOpS of nodul ... layers. 1 - Quarl1: quarrics. 
Insel UtOWi posilion or the Colme un. with rapc<;1 Il.> Ihe Traversella stock. 

Quart:, albite, ;adtite, white mica ± K-ftldspar are the essenlial ronstituents of the 
leucocratic gneisses; aIDOng the accessory minc:rals apatite and locally {luoritt are abundant. 
Jodtitt i$ found only rardy, $ince most outcrops of leucocratic gneisses lie in the contact 
aureole of the TrlverscUa $tock (~. 2) IUld mosl of the jlòdeite hu been rcplaced by a 
brownish symplectite, consisting of ve!)' fine-gra.ined albite Ind while mia, or by llggfCgates 
of granoblaslic albite enclosing skeletal white mia. The augco of K-ftldspar appel.I under Ihe 
microscope s.s porphyroclasts of microdint with «tarlan» twinning, frsctured and cemented 
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by quartt; as e1sewhere in the Eclogilic Micaschiu Compio, they are te'Ha cf a prt"-Alpine 
asscmblage, now largdy replaccd by high·pressure, low'leDlperature mincrals. Pherrgilt, in large 
Bakes, crumpled and beni, marks a poorly-developed $ChiMOSit)'. 

Within tbe comact aureole cf the Traversella stock (.fig. 2) the high-pressure, 
low-temperature assemblages of the c=dogitic micaschists have been overprinted by 
contact-metamorphic assemblages: in the innermost part af the aureole they are: 
replaced by minerai assemblages cf the hornblende-hornfels facies, whereas in the 
Qutermos[ part the tnerrnal ef1ect is marked by crystallization cf albite, biotite, 
chlorite, actinolite, Fe-rich epidate and sphene (Stt KEN"''èD''', 1931; NOVARESE, 1943; 
ANDl.EOLI, 1970). 

The rock8 wilh jadeite m egabla&18 

Th<= rocks with jadeite megablasts occur in th<= • eclogitic , paraschists of Le Col
m<= as int<=rcalations ranging in thicknl:Ss from a f<=w dm tO about l m, which in tbe 
fidd show a conspicuou$ ps<=udo-conglom<= ratic appe:arance, th<= quartz.-mica matrix 

Fig. 3. - NOihrlar la,". Tbc l~yer $hOW$ compiruou$ megabla$t$ or j~dcite (up to a d«imeter in 
siu) in a quarlz·phengite malri~. Note strong differenlial erosion of the eclogilic micaschim enclosing 
tbe nodular b yer . Ne.ar tbc top of Le Colme. 

weathering away mor<= easily than the jaddte nodules (fig. 3). The contact between 
the int<=rcal:l.tions and the paraschists is sharp, and is marked by a thin layer of 
phengite. 

Jadeite megablasts make as much as 70 % of the intercalations, the remainder 
being a quartz.-phengit<= aggr<=gate with minor garnet; the nodules ar<= typically 
round<=d to d ongate and slightly Aatten<=d along the foliation (fig. 4) ; they range 
in length fro m 2 to 15 cm and averag<= about 8 cm; $Om<= intercalations consist of 
alternating layers of nodules of d iA"er<=nt size. 
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The colour of the nodules is light grey on weathered, and bluish on freshly 
broken surfaces. 

Microscopic examination shows thal the nodules afe Jingl~ crystals of jacleite, 
surrounded by a malrix oE quarlz-phengite ± garnet and minor glaucophane. Most 
of the jadeite megacrysts show wavy extinction and a weakly developed sub-grain 
structure; they are typically poikiloblastic, containing abundant inclusions of quartz, 
phengite; pink garnet and minor accessories which make:: up as much as 50 % of 
the:: volume of the rne::gacrysts (fig. 5). Qtlartz indusions are the:: most common and 
range from 0.5 to 2 mm in diamete::r; the::ir oulline is generally lobate and exti nction 
wavy; sometimes neighbouring grains display simultanc=cus extinction proving that 
the::y are p;uts of a single skeletal crystal. In a few me::gablasts qua rtz grains show 

Fig. 4. - ScJ.is,oll',y "',/"'<' o/ " "od"lilT 1"1". O"oid$ ue single cr)'ilals of jadeitc. Near tbc 
lop of Le Colme. 

a rough dimensionai orientation (fig. 5). T he phl!ngite inclusions are less commoo 
and occur as rounde::d to lobate:: plate::s (1-5 mm) which appare::ntly lack prefe::rred 
orientation; a few phe::ngites appear IO be corroded by the endosing jadeite. Carnet C') 
inclusions are:: usually present in laser amoum tham those of quartz or white:: mica; 
howe::ve::r in a few jadeite:: megacrysts garne::t is the most abundant included mineraI. 
Carnet inclusions show atoll-Iike structure::. endosi ng q uartz and/or white::-mica 
Rake::s (fig. 6); the sa me structure:: is found in garne::ts of the surrounding micaschists. 
Among the accessory mine::rals ruti/e and apatite are vcry common as inclusions. 
while pyrite, ilmenite and zircQn are quite:: rare:: . 

(I) The vllues of the rclractive index (n = 1.812), and of tile unit<'eU edge (I. = Il.571± 
± O.OO9 A) md me high Mn content (MnO"" 165.5 weight percent) poim to I romposition 
near Alm .. Gr, Py. Sp... This composition, quite unusual for garnets of the Edogitic Mica· 
schist Compie", probably reflects derivation of the rocks with jadeite megablasts from garnet
bearing aplites or pegmatites, in which garnets are usually speSSlrtines or Spe5sartine-rich 
almandines ($Ce", for exlmple, Go\LLEGAJI.I, 1966). 
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F". S. - DmJiJ 01 Il jaJtiu mt'itlbltlll (5L 471) crowd..J wi,h qu.-,. i"d.uiotl/ rJ.O"""I " rourA 
t1iml'lIIiontli otÙ",illio". 4'h, pIane poI. li,llhL Top of I..c CoI~. 

Fig. 6. - liJdtilt' nUI"bliUI (SL 88) ""ilio indusi"ns 01 f{111'7W tinti pll .. ",il ... Carnee is aloll_1ik .. , 
with inclu,i-Jns ol phengir<: AakCl. Top of I..c Colme, 45x, crossed poI.. 
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Chemical and phYllieal data or the jadeite 

As the jadeite megablasts from Le Colme contai n abundant inclusions of quartz, 
garnet, phengite, etc., and vei nlets of albite and white mica, a pure fraction was 
separateci. A megablast was crushcd and sieved to 150-2QO mesh; the othcr minerals 
wcre thcn rcmoveci by mcans of a Frantz isodynamic separator and by repeateci 
centrifuging in methylene iodide. T hc concentrate was examineci optically and 
estimated to be 99 percent pure. 

Ch~mical composition 
Thc chemical analysis and the calculated formula of the jadeite from Le Colme 

are given in Table 1. The fo rmula has been calculated on the basis of six oxygens 

T AB LE l 

Ch~mical and physical prop"ties oJ th~ jad~it~ Jrom IL Colm~ 
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1Io._ .. ad •••••• 3 . 35 
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1 • Chemical anal)'1is by L. FIORA, Istituto di Petrografia, Universid. di Torino (wtt chemital 
analysis, Na and K by ilame speclrophotometry). 

2 • Measured with Cargille liquids; the error indudes oorreccion for white light .nd temperature. 
J - Measured by tentrifugation in heavy liquids. 

per formula unit, (M2)(MI)T 20 s, where MI are the octahedrally<oordin3ted cations, 
M2 the larger cations and T the tetrahedrally<oordinated cations. 

The jadeite from Le Colme has no Al in tetrahedral coordinatioll and the 
sum of MI cat10ns in dose to unity; a slight deficiency in the sum of M2 cations 
suggcsts that the value for Na20 in the chemical analysis may be too low. 
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Pyroxenc components (molecular percent) for thc jadeite from Le Colme, 
calculated using the procedure oullined by BANNO (1959) r> are givc:n in Table 1. 
To sho\V compositional variation they have !>ecn plotted in thc triangle Jd-Ac-(Dì+ 
+ Hd) (fig. 7) with thc pyroxene components (calculated in thc same way) of the 
analyzed jadeites from thc Sesia-Lanzo Zone (VUOE and KIEN.\ST, 1973; LIEBEAUX, 

1975; Co~!P"'GNONl, new data). Thrtt other analyzc=d jadeites from thc Western Alps 
were also plottcd; they are fram: a) the nodular micaschists (metarhyolites) of 
Sant'Anna di Bellino, Acceglio Zone (LEFÈVJl.E and MICHARD, 1%5; LEFÈVRE, 1974); 

Di-Hd 

" A< 

' 0 

o . • 
.~ • o • • 

Jd A, 

'0 '0 

Fig. 7. - Composili",,(1/ "llTllIt.on i" jaJ~ilN Irom ,Ar Wuu,." All'S. Soli<! symbols, j~deitel from 
meagu.n'lic: rocks (s.quaro:$). eclogitic micuchists (doti) :md jadcitilell (di~monds) of the Sai:a
Lanzo Zone. Open S)'mbols, jadcit« from the Acceglio Zone ($quarc), Monviso (d;~mond) and un:w 
(dOl). Star, jadeilc from Le Colme. Sec texI for detaill. 

b) the light-coloured. very fine-grained matrix of a metagabbro, Lanzo Ultramafics 
(NICOl..AS, 1966, card. n. 18) CO); c) a jadeitite supposed to come from the metaophio
lites of Monviso (DAMou R, 1881). 

Na + K 100 Aln Na+ K 100 Fem 
(9) Id = Ac = 

Na+K+Ca AlVI + Fem Na+K+Ca Alvl +Fe111 

Di + Hd = loo-(}d + Ac). 

('0) The molecular oomposilion of Ihis ;adeile is after NICOLAS; il agrces f.lrly wcll 
with the X-ray pallctn and unil-ccll dala (EDGAR CI a!., 1969, lable III, n. }9); mc oomposition 
calcu1alcd from chemical analysis (}d..Ac.Di _ Hd.) shows a much higher proportion or diopside 
IJ\Qlcculc, possibly rcsulting from admixture of zoisitc in thc analyzcd materia!. 
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Most jadeites from the Western Alps fall in the range 90-95 Jd, the purest being 
those fo rming as pseudomorphs within the feldspars of igneous rocks from the 
breakdown of the albite component (Mucrone, Acceglio, Lanzo). A vcry high Jd 
content is characteristic also of jadeites from metagranitic rocks of the &:sia-Lanzo 
Zone; the jadeite from Le Colme talls in this group. There are few analyses of 
jadeites from edogitic micaschists derived from pre-Alpine paraschists; however, 
the available data suggest that these jadeites may be significantly lower in Id than 
those of the other two groups. 

The jadeite from Monviso (DAMou R, 1881) shows a much higher Di component 
than the other jadeites cited (Di + Hd = 18.8 mol. percent). Recalculation of the 
chemical analysis on the basis of six oxygens shows an excess of Ca and Al, probably 
resulting from admixture of another phase (zoisite or possibly lawsonite) as is ap
parent from the originai description of the analyzed sample. 

X-ray prop~ti~s 
From a portion of the jadeite which was puri!led for chemical analysis unit<ell 

parameters were obtained by least-squares re!lnement. 29 unambiguously indexed re
flcctions cf a powder pattern (Guinier camera, Cu K .. rad., quartz as internai 
standard) were used. 

Tbe celi constants of the jadeite from Le Colme (Table l) are dose to 
the constants determined by McBIR.NEY et al. (1967) on jadeite of composition 
Jd~uAc0.8Di-Hd~. o from the Motagua fauh zone, Guatemala (a = 9.439±O'<x:n A, 
b = 8.5846±0.0004 A, ,= 5.226±0.OO2 A, ~ = 10]027,5' ± 0.9, V = 404.0 A'). 

Similar values were reported by CoLEMAN & Culi" (1968) fo r jadeite of com
position Id98.oAcI.ODi-Hd l.o from Clear Creek, New Idria serpenti ne mass, Cali
fornia. As already noted by CoLEMAN & CLARK. however. their values are possibly 
too high. in view of the very high Jd content of this pyroxene Cl). 

OplicaJ and physical propt!rtit:s 
The calour of the puri!led jadeite is greyish white, while the megabl:tsu in hand 

specimen are greyish-blue; tbe difference is probably caused by the small admixture 
of magnetite in the albite veinlets cutti ng the megablastS (see below). 

Optical properties of tbe jadeite are given in Table l. Tbc intermediate 
refractive index is slightly higher than the values found for jadeites approachi ng 
the end-member composition (1.657-1.658) Birefringence is low, and dispmion (r>v) 
weak. 2V y and extinction angle are in the normal range for jadeites with Jd 
component over 90 percent. 

The observed density and the density calcula[ed for the composition determined 
by chemical analysis (Table I) are in good agreement, but slightly higher than values 
previously reponed for similar campositions. 

(11) Significantly lower values were found by PREWITT and BURNHAM (1966) on a jadeitc 
of similar COIDposition (Na. . ..Cao. .. 1 (AL. . ..Mgo ... l (Si, ... Fe :.~) !rom thc Santa Rita area of the 
Ncw Idria district, and by FaQNDEL and KLEIN (1965) on $ynthc:tic jadc:itc:. 
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Alteralion of the jadeite megablasta 

Thc jadeite megablasts of Le Colme are cammonIy altercd. being partly lO 

completely replaccd by complex pscudomorphs consisling mainly of albite. Three 
ty~s of alteration, which probably formed in different stages of thc metamorphic 
evolution, can be distinguished. 

Thc first type is found a oly along primary cracks inside thc jadeite crystals 
and consists of thio (5-10 mieTon), mesh-like veinlets of albite with very fine-grained 
(l to 2 microns) magnetite and/or hematite (tne latter probably formi ng from 

Fig. 8. - IlIdnU' m~KflblllJt (SL 86) snowi" l W,./I·J~fl"/Opd albiu "ti"lm (t,,~ 1 altmuio,,). Fine
grain~ magnclilC: marks thc posilion of thc crack. from which allcruion flUI..!. 45x. pIane 
pobrizcd lighl. 

martJtlzation of magne:tìu=); the: opaque: minerals tend to bi! conce:ntrate:d in the: 
ce:nte: r of the: ve:i nlw. Alte:ration proclucu in vdnle:ts thichr tban 5-10 micron 
include in addition to albite: :md magne:tite:, e:xtremdy fine:-graine:d white mica, in 
part paragonitic C2

), growing pc=rpc=ndicularly to tbe walls of the: ve:inle:ts. Whe:re: 
the: veinlets thicken both albite and white mica bet:ome coarse:r-grained and mica 
flake:s less orieme:d, but magne:tite: and he:matite: still cluster along the: ce:ntral portion 
of the ve:ins, marking the originai position of the fractures from which the alteration 
pre:sumably started (Fig. 8). 

This transformation occurs throughout the: Sesia-Lanzo Zone: in the more: Jd.rich 
pyroxe:nes. lt occurs also in othe:r jadeites of the W este:rn Alps (8ocQUET. 1974 b); 
paragonite, howe-ve:r, has heen de:finitdy identified only in the: breakdown products 

(12) X'l1IY powder patl«flS of tllese micas (CuKa cad.) showcd 002 rdl.ections al 2 & 
diagnostic both of paragonite and of muscovite or phengite. 
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of the jadeite from the Acceglio Zone (LEFÈVRE and MICHARD, 1965; L EFÈVRE, 1974). 
A more advanced slage is represented by the sccond type of alteration, which 

is charactcrized by veinlets consisting of albite and white mica, with minor d ino
zoisite/epidote, glaucophane Cl), and gree:n acmite-rich pyroxene C~). Thin coronas 
of small blue amphiboles and/or green pyroxene and/or epidate develop around 
the quartz inclusions, marking the position of the origi nai quartz-jadeite interface; 
tne minerals in the coronas show strong preferred oriematioo, which appears to be 

Fig. 9. - Coroflas o/ <J4mitc·rid. pyrOxeflC "fld blu~ "mp"iho/~ <l1"Ound q'lIut~ indusions (t,.pc 3 
lliuf'ation). NOIe strong preferred orienluion or both minerals. !:>dàle is rompl~ely replaccd by a 
fine·grained aggrrga~ of albite and whilc mica. Jadeilc mrgab!au. (TV 56) from tho: contact aurOClle 
or the Travendla $Iock. Lower ,Iop<: or Le Colme (Alpe Piani). I~Ox, pIane polarized. 11ght. 

comrollcd by that of tne jadeite lattice (homoaxial growth with Z axes coinciding). 
From textural relationships the acmitic pyroxene appears to be later than the blue 
amphibole; both are strongly zoned, with rims showing a deeper colour man the 
cores. In a few megablasts the glaucophane ncedles are rimmed by a gree:n amphibole. 
probably an actinolite-rich member. 

T ype 2 alteration also occurs in jadcitcs from other are:as of the Eclogitic 
Micaschist Complex; a few examples are the Mucrone metagranitic rocks (CoMPA
GNON I and MAFFEO, 1973), the pegmatoid veins crossing the jade:ite-rich micaschists 
of Settimo (Iower Val d'Aosta) and the eclogitic micaschists af Santa Elisabetta 
(Cuorgné). Type 2 alteration is probably the c feldspath-uralit isi rung) described by 

(Il) 2V". small; O.A.P. Il (010); Cl:= colourles.s; !l:= violel; -y:= blue. 
(I~l c!"a. := 10-21)0, 2V and dongation bolh negative, medium to strong dispersion (r < v). 
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Fl.Al'C1i1 (1902) in sodie pyroxene$ of edogitic micaschists from thc Orapa Valley; 
a difference which may be noted is the apparent lack of acmiu=-rich pyrox('nes in tbe 
aheration described by FRANCHI. 

In tne Western Alps simil:lr transformations have becn reported in jadeites from 
Vanoise (BocQUET, 1974 h), Ambio (GAY, 1971) :md Acceglio (LEPÈVRE and MICHARO, 

1965). Though apparently much rarer, the glaucoph::mc-pyroxene coronas around 
qU3nz inclusions were also found in a few localities (e.g. Ambio, BOCQlJET, 1974 b, 
p. 279). 

A third type of alu=ration, probably caused by contact metilmorphisrn, is found 
aoly in nodular layers Iying inside thc contact aureole of the Traversella stock. 
In these layers the jadeite is partly 10 completcly replaced by a very fine-grained 
brownish symplectite, which X-ray examination shows 10 consist of albite and white 
mica. A nctwork of fine-grained mag netite marks the position of the cracks from 
which the alteration started. A few of the jadeite megablasu ,;howing this type of 
alteration also display the characteristic pyroxene-amphibole coronas around quartz. 
indusions (fig. 9). These coronas, however, differ from thase described in type 2 
alteration in that the blue amphibole is strongly coloured and has the optical orien
tation of crossite eS). 

While the first type of alteration <>ccurs both in contact and in regional meta
morphism and does not appear to be m:lrkedly sensitive to changcs in P and T, 
the eomposition of the blue-amphibole forming in the coronas seems to be large1y 
controlled by the P-T conditions during the breakdown of the jadeite. This is well 
shown by the contrast between the deeply coloured crossite (or possibly Mg-riebeckite) 
in type 3 alteration (resuhing from contact mctamorphism) and the pale<oloured 
glaucophane in type 2 alteration (occurring in rocks which were subjccted only to 
regional metamorphism). 

A set of reactions can be written for the breakdown of jadeite lO albite, magnetite 
and white mica, showing that it may be described as a constant-aluminum proccss 
(WRM ICHAEL, 19(9), producing an Al-rich phase (white mica) logether with an 
AJ-poor phase (albite) and involvi ng only addition of H ' and K ' and removal of 
Na' and Ca": 

SiÙ:l 
Qz 

NaAISiaOs 
Ab 

2 NaFeSi20s + CaFcSi206 + 2 H~O 
Ac Hd 

Fe304 + 2Na' + Ca" + 
M, 

(1) 

(2) 

(U) Optical propetties (2V. small; O.A.P. ~ 010 and .pproximatc:\y 1. to c; a: = pale 
yc:\1ow, Il :: blue, r :: Iavendet" blue; .., > ~ > a ) f.U in type C of BoRG (l967) which indudes 
most crossites ami a few Mg-riebeckites. 
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6NaAISi20e + K ' + 2H ' 
Jd 

3 NaAISi30s + 
Ab 

+ (K,N,)Al,[AISi,O" (OHr.l 
White mica 

695 

+ 2Na· 
(3) 

Magnetite (and/or haematite) is produced from the breakdown of tbe acmitic 
and hedenbergitic componems (2). The silica formed by this reaction is used up 
in the conversion of jadeite to albite (l). Direct precipitation of iron can thus occur 
only in undersaturated environments (i.e. inside the jadeite crystals); were free silica 
is available (i.e. around tbe quartz inclusions) the iron (and the mobile cations Na+ 
and Ca ... ) are taken up in silicates like glaucophane and acmite-rich pyroxene. 

Reactions (1) and (2) may be combined imo a single reaction: 

6 NaAISi~ .. + 2 NaFeSi20s + 
Jd A, 

(4) 

wich in turn may be differently combined with (3) lO give varying proportions oi 
albite, n1.'l.gnetite and white mica. 

Discu81ion 

Field evidence SUggest5 that prior lO the Alpine metamorphism the nodular 
layen (and most imercalations of leucocratic gneisses) were silicic dykes cutting 
pre-Alpine paraschisu. This inlerpretation is based both on structural observations 
(e.g. the type of contact with the eclogilic micaschisls) C6

) and on mineralogical 
evidence (e.g. the occurrence of K-fe1dspar relies). Judging from the mineralogical 
transformations observed in the les5 thoroughly recrystalliz.ed granitoids of the Mu
crone area (CoMPAGNONI an'd MAFFEO, 1973) the minerai assemblage of the nodular 
layers probably consisted of quartz, K-feldspar, sodic plagioclase and minor biotite. 

Both the petrographic relations with the quartz-.phengite c groundmass:t and the 
abundance of quartz inclusions suggest that tbc jadeites fram Le: Colme are mega
blasts, i.e. exceptionally large crystals, which grew as an intergranular phase from a 
fine-grained aggregate consisting of quartz and albite. A pseudomorphic growth on 
albitized K-feldspar phcnocrysts, likc that described by LEFÈVllE and MICHARD (1965) 
for the jadeite from thc Acceglio Zone 'does nOl secm likely fo r the jadeites from 
Le Colme. 

(") The conformable relations betw~n nodular layers and cclogitic micaschists result 
from If1Insposition during the Alpin metamorphism. 
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MineraJ assemblages in the Colme area show tbe same 3ssociation af jadeite 
with quartz aDd garnet in si licic rocks aod of omphacite with garneL in mafie rocks 
which characteriu:s the emire Eclogite ,Micaschist Complcx. Accordingly the 
P-T field in which the megablasu forme<! should be about the samc= as thal inferre<! 
for the high-pressure, low-temperatu re 3ssemblages elsewhere in the Edogitic 
Micaschist Complex (e.g. Monte Mucrone, CoMPACNONI aDd MAFFEO, 1973) ; that is, 
load pressu res greater than 12.5 lO 15.5 kb for temperatures ranging between 400" C 
and 500" C Cl). 

From experimental evidence the breakdown af jadeite 10 albite implies decrease 
in the PfT ratio from higher pressures, corresponding 10 the jadeite-forming event 
(c edogitic) event), to lower pressures or higher temperatures (alteration event); the 
second possibility (i.e. alteration with increasing temperatures), however, is ruled 
out by the occurrence of glaucophane among the products of the jadeite breakdown, 
which points to P-T conditions stili within the blueschist facies CI). 

Aclmowltdgmtnts - L. FIORA provided thc chcmical analysis of thc jadeitc; J. VANe!!, 
Departmcnt of Geology, Univcrsity of Washington, $catdc, reviscd thc English tcxt. Prof. E. CAL
LEGA II.I critically rc:viewcd thc m.nuscript. 
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