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The alteration of eclogites to amphibolites has been observed in migmatite 

terrains in many parts of the world. During the initial stages of the amphi

bolitisation process, to which this paper is devoted, the omphacite unmixes 

into a so-called pyroxene-plagioclase symplectite (here abbreviated to p.p. 

symplectite). At a somewhat later stage, but rather early in the main process, 
homblende starts to grow at the expense of the secondary pyroxene. The un

mixing process, which generally starts at grain boundaries and more rarely 

within the individual grains, produces a secondary pyroxene, within which 

occur small crystals of plagioclase (and homblende). Eskola (1921) consid

ered the first stage minerals of the symplectite to be diopside and plagioclase 

with an anorthite content of around 30 %. Forster (1947) also determined 

the anorthite content to be 30 % in the plagioclase and classified the second

ary pyroxene as augite. He proposed the reactions 

(Na12Ca12) (M�Fe"6Alt2)Si4s0144+3 O = 

omphacite 

N�Ca2AlsSi1604s + (NasCaw)(Mg6Fe"'6A13)Al Sia2099 
plag. An33 augite 

and 

(N asCat6) (Mg13Fe" 3Als)Si4s0144 + 1.5 O = 

N a2CaA14Sis024 + (N auCat5) (Mg13Fe"' 3Al3.5)Alo.5S�o0121.5 
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Fig. l. Transition zone between an eclogite and its amphibolitised border towards the 
surrounding gneisses. Sample 22. 

to be type examples for the unmixing. The general idea behind these reac
tions is that an oxidation of the ferrous iron in the original omphacite to ferric 
iron in the secondary pyroxene compensates for the greater loss of alumina 
to the plagioclase. The composition� of the secondary pyroxenes with their 
appreciable amounts of the wollastonite molecule are here rather unusual. 

Another explanation was put forward by Vogel (1966). He proposed that 
plagioclase with an anorthite content of 33.3% could be formed according 
to the equation: 

Vacancies in the W position (with a general pyroxene formula W(XY) 

�06) and the amount of jadeite mo�ecule in the omphacite would then 
determine the amount of plagioclase forming. The composition of the pyrox

ene in the symplectite was determined to be (Di,Hed7o,Jd20,Ac10). This com
position did not differ much from the host omphacite whose composition was 
(Di,He�8,Jd25,AC!)). This idea that vacancy positions in the host crystal could 
explain an unmixing process, is similar to the idea of Schwankte (1909) that 

myrmekite is formed according to the equation 

Ca(A1Si30sh = CaAI2Si20s + 4Si02 

In a new attempt to clarify the pyroxene-plagioclase symplectite formation 
from omphacite, several samples taken from eclogites in the Nordfjord area, 
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Fig. 2. Pyroxene-plagioclase symplectite formation at an original omphacite-omphacite 
grain boundary (A- A) where the secondary pyroxene in the symplectite at each side of 
the grain boundary is oriented parallel to the omphacite on the other side of the bound
ary. The two photos cover approximately the same area. For explanation, see text. 

Norway, have been the subject of e!ectron micro-probe analyses. Hydro

thermal experiments in the diopside-jadeite system have also been made and 
are treated in another paper (Wikstrom 1970a). 
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Description of the analysed samples 

Fig. 3. Pyroxene
plagioclase sym
plectite formation 
with the same type 
of orientation as in 
Fig. 2. One of the 
aggregates has here 
been growing at a 
greater speed than 
the aggregate at the 
other side of the orig
inal grain boundary 
(A-A). 

One of the samples (30) is taken from an inclusion in a serpentinized dunite 

and all the others are taken from eclogite inclusions in amphibolite facies 

gneisses. Samples with a prefix Br have been kindly given to the author by 

Dr. Bryhni, Oslo; samples with a prefix E are taken from Eskola's original 
material with kind permission of Professor Neumann, Oslo, and the other 
samples have been collected in the field by the author. A general description 

of the field geology and the eclogites in the area is given in the papers of 

Lappin (1966) and Bryhni (1966). 

The modal compositions of the different samples are given in Table 5. 

They include the more important eclogite varieties and represent different 
stages of alteration of omphacite. 

Specimen 8015. Kyanite-omphacite-garnet eclogite. - KjOde, Selje. 
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Fig . 4. Electron micro-probe pictures of the analysed part of sample Br 3. Legend: 
l: omphacite, 2: quartz, 3: sec. pyroxene, 4: sec. amphibole, 5: plagioclase, 6: pyroxene 
rim on quartz. 

Alteration. P.p. symplectite formation in an advanced stage, the symplectite 
having replaced more than half of the original omphacite. Very small amounts 
of quartz with rims of pyroxene occur in the symplectite in some places at 
the original grain boundaries between omphacite grains (cf. Fig. 4). Kyanite 
is surrounded by an inner zone of plagioclase-spinel symplectite and an outer 

zone of plagioclase (cf. Wikstrom 1970b). Garnets surrounded by a blue
green amphibole kelyphite. Small amounts of pale green amphibole, biotite 

and plagioclase of secondary origin found in the thin section. Rutile grains 
partly converted to titanite. 

Specimen Br 2. Quartz-omphacite-gamet eclogite. - Selje kloster. 

Alterations. P.p. symplectite in the first stages of development with an initial 
fine-grained dusty sinuous growth into the omphacites at the grain boundaries. 
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Fig. 5. Electron micro-probe pictures of the analysed symplectite in sample Br 11. 
Legend: l: pyroxene, 2: plagioclase, 3: amphibole. 

In this specimen unmixing also occurred within a large number of omphacite 
grains (Fig. 8). Very small amounts of blue-green amphibole kelyphire 

formed around the garnets, mostly in the neighbourhood of the p.p. sym
plectite. The amphibole in the symplectite was too fine-grained to be anal
ysed. Its presence was shown by some typical variations in the element 

distribution of some spots in the secondary pyroxene. 

Specimen Br 3. Banded quartz-omphacite-gametjquartz-gamet rock. - W of 

Bryggja, N of Tasken. 

Alterations. P.p. symplectite formation in the first stages of development 

along omphacite grain boundaries. Quartz, with rims of pyroxene, are found 
in some places at the original grain boundaries. This phenomenon has earlier 
been observed by Forster (1947). The analysed part includes one of these 
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Fig. 6. Electron micro-probe pictures of a symplectite area in sample Br 11 which 
includes a rutile grain. A secondary amphibole has nucleated since the amphibole can 
take more titanium than the pyroxene. Cf. Fig. 7. Legend: 1: rutile, 2: pyroxene, 
3: plagioclase, 4: amphibole. 

quartz grains which is seen on Fig. 4. Small amounts of pale green horn
blende could be seen within the symplectite. Garnets are unaltered in this 

specimen. 

Specimen Br 4. Quartz-hornblende-omphacite-garnet eclogite. S:ore Toren. 

1284 m a. s. l. 

Alterations. P.p. symplectite formation at an advanced stage of development 
where most of the original omphacite has been replaced. Faint green horn
blende and smaller amounts of biotite as secondary minerals. Garnets 

strongly corroded with only small portions of blue-green amphibole kely

phite preserved. 
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Fig. 7. Scanning of the 
titanium content from 
the rutile grain to the 
top of the picture in 
Fig. 6. 

Specimen Br 11. Homblende-zoisite-omphacite-gamet eclogite. - Seashore 

between Almenningen and Eldvik, W of Bryggja. 

Alterations. P.p. symplectite formation at an intermediate stage of devel

opment along omphacite grain boundaries. Garnets partly corroded and 

surrounded by a blue-green amphibole kelyphite. Within the symplectite 

small rutile grains surrounded by homblende could be observed (Fig. 6). 

The homblende is more rich in titanium dose to the rutile grain and less 

rich at the outer border (Fig. 7), suggesting a diffusion of titanium into the 
hornblende. The maximum distance from the rutile grain where one can have 
disturbances in the titanium determination in the homblende is around 5 IL· 

The rutile grain has apparently acted as a nucleation site for homblende 
since this mineral can take more titanium than clinopyroxene. 

Specimen 20. Quartz-omphacite-garnet eclogite. -Selje kloster. 

Alterations. P.p. symplectite formation in an advanced stage along grain 

boundaries and fractures, but also within individual crystals. A second gen

eration of a biotite-homblende-plagioclase symplectite grows at the expense 

of the p. p. symplectite at one place in the thin section. Garnets are strongly 

corroded and partly surrounded by blue-green amphibole kelyphite. 

Specimen 22. Omphacite-garnet eclogite.- Selje kloster. 

Alterations. A comparatively narrow zone (Fig. 1) between the relatively 

fresh eclogite and the homogenous amphibolite in the border zone of the 

eclogite body. The analyses (and the modal calculations) have been made in 

the more altered part of this zone. An attempt was also made to analyse 

the less altered part. In this case the small grain-size of the phases in the 

p.p. symplectite reduced the accuracy of the analyses, but the results suggest 

that the difference in composition of the phases between the two areas is 



ALTERATION OF OMPHACITE 145 

Fig. 8. Pyroxene
plagioclase symplec
tite fonnation within 
an omphacite grain 
in sample Br 2. 

Fig. 9. Texture of a pyroxene-plagioclase symplectite in sample 8015. Legend: 1: pyr
oxene, 2: plagioclase. 
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Fig. 10. Interaction between an amphibole kelyphite around a gamet and p.p. sym
plectite where the secondary pyroxene in the symplectite has been partly replaced 
around the residual omphacite grains by a secondary amphibole with the same orienta
tion as the amphibole kelyphite. Omphacite grains in extinction position. Legend: 
l: gamet, 2: omphacite, 3: amphibole-kelyphite, 4: amphibole-plagioclase symplectite. 

rather small. Some interesting details can be studied in this thin section 
regarding the interaction between the amphibole kelyphite around the garnets 

and the p.p. symplectite. Fig. 10 shows some residual omphacite grains to

gether with a gamet mantled by amphibole. This amphibole kelyphite has 

acted as a nucleation site for a new generation of homblende with the same 

orientation as the amphibole kelyphite. The new generation of homblende 
has to a large extent replaced the pyroxene in the p.p. symplectite and is 
situated in the centre between the two omphacite grains and also surrounding 
them, leaving two parallel fields between the residual omphacite grains of the 

original p.p. symplectite. 

Specimen 30. Orthopyroxene-homblende-omphacite-gamet eclogite. - In
clusion in a serpentinized dunite, Raudkleiva, Sunndalen, Åheim. 

Alterations. P.p. symplectite formation in the first stages of development 

with rims around the faint green omphacite. No homblende could be detected 

in the symplectite, which consisted of green pyroxene and plagioclase. Very 

small amount of blue-green amphibole •kelyphite formed around the garnets. 

This specimen is apparently an exception to the statement by Eskola (1921) 

that no p.p. symplectite is formed from the omphacite in eclogites in dunite. 

The investigated omphacite is unusually rich in the jadeite molecule com

pared with other dunite inclusions, however. 

Specimen 33. Quartz-omphacite-gamet eclogite. - Duestol, Almklovdalen. 

Alterations. P.p. symplectite formation in an intermediate stage of devel

opment both within and surrounding the omphacite grains. Amphibole kely-
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phite on the gamet is very sparingly developed. The analyses were made on 

a p.p. symplectite bordering a large quartz grain. 

Specimen El. Kyanite-hornblende-omph�cite-gamet eclogite. - KjOde, Selje. 

Alterations. P.p. symplectite in an advanced stage of development, garnets 

being surrounded by a blue-green amphibole kelyphite and the kyanite 

grains surrounded by a spinel-plagioclase symplectite. The p.p. symplectite 

occurs as smaller, variably oriented aggregates where the orientations of the 

symplectite pyroxenes could be related to some omphacite grains in the 

neighbourhood. 

Specimen E 3. Quarz-omphacite-garnet eclogite. - Duen, Vanelven. 

Alterations. P.p. symplectite in an intermediate stage of development mostly 

along grain boundaries. The analyses were made on a p.p. symplectite be

tween two omphacite grains. 

Comments on the analyses 

The analyses have been made with a Cambridge Geoscan electron micro

probe using a technique described by M. Dahl (1969). Only the major 

elements in the omphacites and in the phases in the symplectite have been 

analysed. Several difficulties arose during the analyses of the phases in the 

symplectite. The nucleated hornblende within the pyroxene could not be 

detected on the photo of the electron image. lts presence could nevertheless 

be traced by its higher iron content. It appeared that the more fine-grained 

parts of the symplectite also contained this iron-rich homblende, although 

the amount of it appeared to be less than in the more coarse-grained areas. 

The small grain size of the albite rich plagioclases and the fact that they 

decomposed rather easily created difficulties during the analysis. A rough 

approximation of the anorthite content could be calculated from the weight 

% of Ca, an element which has proved to be most immobile in the plagio

clases during the analysis. The number of cations were first calculated with 

the iron determined as FeO. To balance the mineral formula it was then 

sometimes necessary to transform some of the ferrous iron to ferric. The 

number of cations were then recalculated on this chosen Fe0/F�03 ratio. 

Orientation of the pyroxenes in the symplectite 

A characteristic phenomenon of the unmixing process at an omphacite inter

face is that the symplectite pyroxene does not have the same orientation as 

the omphacite which it is replacing, but instead has that of the neighbouring 

omphacite. Eskola (1921, p. 71) remarks: 'the rule was found to hold good 

that the sinuous portions belong to those individuals from which they have 



148 ANDERS WIKSTR{jM 

grown out and not to those towards which their convex sides are directed'. 
The situation where two omphacite grains start to unmix at a grain boundary 
is seen in Figs. 2 and 3. The pyroxenes in the symplectites here have the 
same orientations as the omphacites on the other side of the original grain 
boundary. This situation is similar to the unmixing of albite at alkali feldspar 
interfaces as described by Ramberg (1962), where the albite nuclei at a 
microcline interface started to grow into the non-parallel microcline and with 
an orientation parallel to the microcline on the other side of the original 
grain boundary. His explanation of this phenomenon was that the smaller 
differences in the cell-dimensions between the albite and the microcline 
would cause too much strain in the host feldspar if the albite was allowed 
to crystallize with the same orientation as the host feldspar. At the nucleation 
site in the grain boundary the two potash feldspars were believed to act as 
substrata for oriented nucleation of the albite. When the albite nuclei con
tinued to grow, they did this in the direction which caused the !east strain 
in the host lattice, i. e. they grew into the non-parallel feldspar. This ex
planation can also be applied to the phenomenon observed in the symplectite 
formation, where the secondary pyroxene has somewhat larger cell-dimen
sions than the host omphacite. As mentioned earlier, the quartz grains at the 
original grain boundary in the analysed part of Br 3 were surrounded by 
pyroxene rims. The pyroxenes at each side of the quartz grain were oriented 
parallel to the omphacite at the same side of the original grain boundary, 
while the symplectite pyroxenes were oriented as described above. This 
phenomenon can be interpreted as follows. At the first nucleation site in the 
original omphacite-omphacite interface as well as in the quartz-omphacite 
interface, the omphacites acted as substrata for oriented nucleation. But 
whereas a further growth into the adjacent crystal was allowed at the ompha
cite-omphacite interface, the pyroxene at the quartz grain was prevented 
from growing in this direction. 

Results and discussion 

The composition of the phases in the different samples is demonstrated in 
Tables 1 and 2. These values are used to calculate the reaction formulas 
for the p.p. symplectite formation for some of the samples (p. 150). Com
paring these reaction formulas with the results of hydrothermal experiments 
(Wikstrom 1970), one can see that the unmixing reactions are proceeding 
towards a higher temperatureflower pressure assemblage. It is clear, however, 
that a change in the P.T. conditions alone cannot explain the unmixing be
cause it would then be expected to take place throughout the eclogite body. 
Other factors must contribute to the process, the migration of water from the 
surrounding rocks into the essentially dry eclogite bodies probably having 
the greatest influence. Migration of oxygen has probably same importance 
also, since the unmixing involves a slight oxidation. Migration of potassium, 
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Fig. Il. Ca-content in the sympl. pyroxene plotted against the anorthite content in the 
sympl. plagioclase. Alteration indexes (cf. Table 4) in brackets. 

which has been regarded to be of importance for the whole amphibolisation 

process, cannot be detected during the initial unmixing. A check of the 

potassium content in the plagioclase showed that it was almost devoid of 

this element. The field observations of a major water gradient in the border 

wnes of the eclogite bodies, taken along with the results of the hydrothermal 

experiments suggesting the p.p. symplectite formation to be caused either by 

an increase in temperature or decrease in pressure or both, with the amount 

of water playing a subordinate role, lead to the conclusion that the small 

water content merely acts as a catalyst for the reactions in the first stages 

of development. 
The reaction formulas for the p.p. symplectite formation (p. 150) suggest 

that it is essentially sodium which is lost during the unmixing, this loss ap

parently being more pronounced with increased alteration (see Fig. 11). The 

pyroxenes and plagioclases in the symplectites become enriched in the diop

side and anorthite components respectively. Those variations are to a certain 
extent dependent upon the compositions of the different host omphacites, 

however. 

One may speculate as to where the liberated sodium goes. As Eskola 

(1921) noted, the blue-green amphibole kelyphites around the garnets seem 

to be formed at a somewhat later stage than the beginning of unmixing of 

the omphacite. One could thus imagine that some of the liberated sodium 

will initiate the kelyphite formation since the garnets are devoid of sodium. 

The initially formed blue-green amphibole kelyphite is characteristically 

developed only as a narrow zone around the garnets. During the later stages 

this amphibole kelyphite clearly interacts with the secondary minerals formed 

from the omphacite and changes in colour and pleochroism as the garnets 
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are consumed. The mechanism of the initial kelyphite formation has not been 

investigated, however, and the question whether the liberated sodium 

takes an active part in this formation can thus be left open. The composition 

of an amphibole kelyphite and the accompanying gamet from sample 22 is 

seen in Table 3. 
Another possible area where the liberated sodium could have been de

posited is a zone of relative enrichment of fine grained plagioclase dose to 

the homogeneous amphibolite zone which was found in sample 22 (Fig. 1). 
The p.p. symplectite formation can briefly be discussed in relation to some 

conclusions reached by Green & Ringwood (1967) conceming the genesis 

of eclogites in migmatite terrains. They concluded (p. 829) on the basis of 

experimental data 'that the eclogite and amphibolite facies rocks were stable 

together under the same P1oad and T conditions but locally very different 

PH2o conditions'. They also concluded (p. 814) regarding the p.p. symplectite 

formation in some eclogites that 'these eclogites must be regarded as having 

left the eclogite stability field and entered the granulite stability field'. 

Clearly the p.p. symplectite formation is caused by an increase in T andfor 

decrease in P. But it seems evident that this reaction is an initial stage in 

a process transferring the eclogite minerals to the surrounding amphibolite 

facies conditions. This would then imply that the old concept of Eskola that 

the actual eclogites are 'out of facies' with the surrounding rocks is valid 

and that the whole rock complex is polylnetamorphic. This conclusion is 

limited to the eclogites showing unmixing in the omphacite or other related 

unmixing processes. 

Reaction formulas 

Specimen 8015 

100 (Nao.41Cao.53) (M&.48Fe�.09Al0.47) Si1.9706 +2H10 +01 = 

Om ph 

60 (Nllo·lsCao.7s) (M&·71Fe�.uFe�.�zAlo.z4) Alo·o7Si1·9306 + 
Sympl. pyr 

· 24 (Nao.ssClio.u) All·IsSiz.ssOs + 
Sympl. plag 

2 (Nao.88Ca1.87) (Mg3-45Fe�.62Fe�:35Alo.58) Al1.55Si6.45011 (OH)H4.5 Na10 
Sympl. amph 

Specimen Br 3 

100 (Nao:53Cao.43) (Fe�.11Fe�.�1M&.39Al0.51) Si106+4 Si02 +2H10 +301 = 

Omph. 

40 (Nllo·z9Cllo.71) (Fe�·ozFe�:17M&·67Alo·to) 
Sympl. pyr 

41 (Nao.91 Cao.09) Al1.09Si2-9108 + 10(Nao.10Cao.71) (Fe�.15Fe�:01 
Sympl. plag pyr. rim on quartz 

M&.64Alo·ls) Siz06 + 2(Na1·19Cal·so) (MgHoFe�·63Fe�:63Alo.z3) Alo·s3SiH70z2(0H)2 
Sympl. amph 
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Specimen Br 4 

100 (Nao.40Cllo·s6) (M&.·53Fe�·osFe�.'ozAio.44) Alo·o6Si,.9406 + 12 SiOz + 
Omph. 

4H20 = 48(Nao.14Cao.86) (M&,.78Fe�.08Fe�.�1Alo.13) Si206 + 
Sympl. pyr 

30(Nao.,9Cllo·21) A1,.2,Si2·790s + 
Sympl. plag 

4(Nao.50Caz.z4) (Mg3.8sFe�.3,Fe�.'34Al0.34) Al1-46Si6.54022(0H)2 +4Na20 
Sympl. amph 

Specimen Br Il 

IOO(N llo· 39Cao. 54) (M&,. 50F e�.14Alo.41) Al0.02Si1.9806 + Ti02 + 4 H20 + 02 = 

Omph. 

60(Nao.z3Cao.,s) (M&.·63Fe�.12Fe�.'o3Alo·23) Alo·o3Si,.9,o6 + 
Sympl. pyr 

19 (Nao.89Cao.11) Al1.11Siz.s908 + 
Sympl. plag 

4(Nao.95Ca1.73) (Mg3-07F e; .01 F e�.'32Alo.45 Ti0.22) Al1.76Si6.2402z( O H)2 + 2N a20 
Sympl. amph 

Specimen 20 

l 00 (Nao.38Cao.56) (M&,.50Fe�.08Fe�.'01Al0.46) Si1.94Al0.06 +6 Si02 = 

Omph. 

48 (Nao.uCao.84) (M&o·79Fe�·09F�.'o3Alo.13) Si,.9zAlo·os06 + 
Sympl. pyr 

29 (Nao.,sCllo·z2) Al,.z2Si2·7s0s + 
Sympl. plag 

4 (Nao.46Ca2.52) (Mg3.15Fe0.86Al0.55) (Si6.82Ai)1.18 02z(OH)2 +3.5 NazO 
Sympl. amp 

Specimen 22 

100 (Nao.JsCao.ss) (M&,.ssFe�.12Alo.39) Si,.9sAio·o206+4H20 = 

Omph. 

57 (Nao.12Cao.80) (M&,.74Fe�.10Fe�.�2Al0.18) Si2.0006 + 
Sympl. pyr 

20 (Nao.79Cao.21) (Al1.21) Si2.7908 + 
Sympl. plag. 

4 (Nao.74Ca2.14) (Mg3.22Fe;.21Al0.38) Si6.98Al1.02022(0H)2 +4Na20 +02 

Specimen 30 

1 00 (Nao.48Cao.47) (M&,.38Fe�.17Fe�.�Al0.46) (Al0.02Si1.98) 06+3.5 02 = 

Omph. 

76 (Nao.37Cao.60) (M&.50�e�.01 Fe�.�6Alo.24) (Al0.13Si1.87) 06 + 
Sympl. pyr 

19 (Nao.92Ca0.08) Al1.08Si2.9208 + Na20 
Sympl. plag 
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Table l 

'Host' Symplectite 
Specimen 

Omph. kat/6 O Pyr. kat/6 O Plag. kat/8 O Amph. kat/23 O 

Si02 55.4 1.97 52.4 1.93 64.5 2.85 43.7 6.45 
Al203 12.0 0.50 7.2 0.31 21.5 1.12 12.2 2.13 
MgO 9.0 0.48 12.9 0.71 15.7 3.45 

8015 Ca O 13.8 0.53 18.9 0.75 3.9 0.18 11.5 1.87 
FeO(+F�Os) 2.9 0.09 4.0 0.12 7.8 0.97 
Na20 6.0 0.42 2.5 0.18 10.5 0.87 3.1 0.88 

Si02 55.0 2.00 53.2 1.92 62.7 2.86 
A1203 10.6 0.45 6.4 0.27 20.9 1.13 Too fine-
MgO 8.8 0.47 11.8 0.64 grained to be 

Br 2 Ca O 12.8 0.50 18.5 0.71 3.0 0.15 analysed 
FeO(+Fe20s) 4.7 0.14 6.2 0.19 
Na20 6.1 0.43 3.0 0.21 8.9 0.79 

Si02 56.4 2.00 53.5 2.01 66.1 2.94 47.3 7.17 
Al20s 12.3 0.52 2.3 0.10 19.6 1.03 5.9 1.06 
Mg O 7.1 0.38 11.9 0.67 13.7 3.10 

Br 3 Ca O 11.6 0.44 17.8 0.71 2.6 0.12 11.1 1.80 
FeO(+F�Os) 3.8 0.11 6.2 0.19 9.9 1.26 
Na20 7.7 0.53 4.0 0.29 10.4 0.90 4.0 1.19 

Si O 55.5 1.94 54.3 2.00 59.0 2.81 45.3 6.54 
Al203 11.3 0.47 3.0 0.13 19.8 1.11 10.6 1.80 
MgO 10.1 0.53 14.2 0.78 17.9 3.85 

Br 4 Ca O 14.6 0.55 21.9 0.86 6.0 0.31 14.5 2.24 
FeO(+F�03) 2.4 0.07 2.9 0.09 5.9 0.71 
Na20 6.0 0.40 2.0 0.14 8.3 0.77 2.2 0.50 
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Table 2 

'Host' Symplectite 
Specimen 

Omph. kat/6 O Pyr. kat/6 O Plag. kat/8 O Amph. kat/23 O 

Si02 56.0 1.98 53.2 1.% 65.3 2.92 42.0 6.24 
Al20a 10.7 0.45 6.1 0.27 20.6 1.09 12.6 2.21 
MgO 9.4 0.50 11.1 0.60 13.9 3.07 

Br 11 Ca O 14.2 0.54 19.2 0.75 3.1 0.15 10.9 1.73 
FeO(+F�Oa) 4.1 0.12 5.4 0.17 11.1 1.37 
Na20 5.7 0.39 3.2 0.23 8.9 0.77 3.3 0.95 

Ti02 2.0 0.22 

Si02 55.4 1.94 52.0 1.92 63.4 2.84 46.4 6.82 
Al203 12.6 0.52 5.0 0.22 22.4 1.18 10.0 1.73 
Mg O 9.6 0.50 14.3 0.79 14.4 3.15 

20 Ca O 14.7 0.55 21.2 0.84 5.0 0.23 16.0 2.52 

FeO(+F�Oa) 3.0 0.09 3.8 0.12 7.0 0.86 

Na20 5.4 0.37 1.8 0.13 7.0 0.61 1.6 0.46 

Si02 55.6 1.98 54.8 2.00 62.8 45.5 6.98 

Al20a 10.0 0.42 4.1 0.18 16.8 Comp. 7.7 1.40 

Mg O 10.5 0.56 13.5 0.74 An21 14.1 3.22 

22 Ca O 15.2 0.58 20.5 0.80 4.3 13.0 2.14 

FeO(+F�Oa) 3.2 0.10 4.0 0.12 9.4 1.21 

Na20 5.1 0.35 1.7 0.12 6.7 2.5 0.74 

Si02 55.2 1.98 49.7 1.87 69.2 2.95 

Al20a 11.3 0.48 8.4 0.37 21.4 1.08 

Mg O 7.1 0.38 8.7 0.50 Not detected 

30 Ca O 11.8 0.46 15.6 0.63 2.4 0.11 
FeO(+F�Oa) 6.8 0.21 8.6 0.27 
Na� 7.2 0.49 5.1 0.37 8.9 0.74 

Si02 56.2 1.99 54.9 1.95 64.4 Too fine-
Al20a 13.5 0.56 8.0 0.33 19.9 Comp. gra in ed 

Mg O 7.6 0.40 12.5 0.66 An17 to be 

33 Ca O 11.6 0.44 18.4 0.70 3.8 anal y sed 

FeO(+F�Oa) 3.2 0.09 4.0 0.12 
Na20 7.3 0.50 3.5 0.24 9.3 

Si02 55.9 1.95 51.9 1.80 67.2 2.92 48.0 6.95 
Al203 12.3 0.51 9.8 0.40 21.3 1.09 9.6 1.63 
MgO 9.3 0.48 13.1 0.68 11.6 2.50 

E l  Ca O 14.9 0.56 20.3 0.75 4.2 0.19 19.3 2.99 
FeO(+F�Oa) 3.2 0.09 4.2 0.12 5.8 0.70 
Na20 5.9 0.40 3.6 0.24 7.6 0.64 3.3 0.73 

Si O 55.7 2.01 55.0 2.04 68.2 2.95 
Al20a 8.1 0.34 3.4 0.15 21.7 1.10 
MgO 9.6 0.52 12.3 0.68 

E 3  Ca O 15.6 0.60 18.3 0.73 3.1 0.14 
FeO(+F�Oa) 6.2 0.19 7.3 0.23 
Na20 4.1 0.29 1.5 0.11 7.4 0.62 
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Table 3 

Pyroxene rim on quartz Amphibole kelyphite and adjacent garnet 
in sample Br 3 in sarnple 22 

Pyr kat/6 O Amph. kat/23 O Garnet kat/12 O 

Si02 54.7 2.01 Si02 41.0 6.14 40.8 3.05 
A120a 4.1 0.18 A120a 15.3 2.72 23.0 2.03 
MgO 11.7 0.64 Mg O 11.1 2.50 9.7 1.08 
Ca O 17.4 0.69 Ca O 12.0 2.10 8.5 0.68 
FeO(+F�Oa) 8.9 0.27 FeO 14.2 1.80 17.4 1.09 
Na20 2.6 0.19 Na20 2.0 0.58 

Table 4. Estimated mineral composition of the eclogites 

8015 Br2 Br3 Br4 Brll 20 22 30 33 El E3 

Garnet 18 38 33 36 29 34 35 46 48 30 48 
Omphacite 21 32 38 16 36 20 22 33 16 20 20 
P.p. sympl. 39 18 21 40 21 35 41 12 20 33 21 
Quartz + 10 8 2 l 7 + 15 7 
Amphibole + + 5 8 2 + 4 + 3 2 

" kelyphite 3 + l 2 2 + 6 2 
Orthopyrox. 2 
Kyanite 14 + + 5 
Sp.p. sympl. 2 2 
Clinozosite + + + + 
Biotite + + 
Plagioclase 
Bi. p. sympl. 2 + + + + + 
Rutile + + + 2 + + + + + 
Apati te + + + 
Ore + + + + + + + + + 
Calcite + + 
Alter. index: 1.86 0.56 0.55 2.50 0.58 1.75 1.86 0.36 1.25 1.65 1.05 

( 
P.p. symplectite 

) unaltered omph. 
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