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THE PECULIARITIES OF THE MINERAL COMPOSITION OF THE DIAMOND BEARING 
ECLOGITES FROM THE UDACHNAJA KIMBERLITE PIPE. 
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The complex study of the mineta 1oyica1 composition of the 
diamond bearing eclogites^ 67 xenoliths from the Udachnaja kim¬ 
berlite pipe, including 15 nodules of orange garnets, is carri¬ 
ed out by the method of optical and sc;ann i ng e 1 ec t. r on microsco¬ 
py, coloured cathode]uminescence (CL), electron-probe analysis, 
optical spectroscopy and colorymetry. All the samples t^f the 
investigated eclogites have the traces^ of cataclasis and recur¬ 
rent me tasomat i c influence of fluids, caus i rig the i n tens i ve r e - 
plac.;emeut uf garnet by hydrogarnet and by complicated mineral 
association ( diopside - amphibole - green spinel) and decompo¬ 
sition of c 1 i nopyroxene and plagioklase, considerably calcium 
pyroxene and serpentine. 

The diamond crystals in the studied collection of eclogi¬ 
tes are uf octahedral shape with the microrelief of dissol¬ 
ving and, very seldom, with poorly developed edges of thombo- 
dodecahedroii. The diamond crystals of the cubic habitus are 
discovered in one of the studied sample's. The sizes of crystals 
vary from 20yu to 6 mm and, in this case, several diamond crys¬ 
tal of different sizes are discovered in numerous xenoliths. 
About 30 diamond crystals on the surface of eclogites are stu¬ 
died by the method of coloured cathodoluminescence on the ba¬ 
sis of optical m i cr oscopy . MGs t (3 f them have the blue co 113ur of 
the cathodo1 urninescence (with high concentration of nitrogen, 
type I), with the exception of several samples, where together 
with the crystals of blue CL-colour, the ones of clearly mar¬ 
ked yellow ccjlour (type I la and type Ilb) are discovered. The 
discoveries like these one may have proved the different gene¬ 
tic nature of the diamond crystal in one xenolith. 

T11 e r oI'jk f o r ni i ng garnet and c 1 i nopy roxene are the ”con¬ 
set'vat i ve s " o f the djamond crystals included into them and they 
provide the conservation of even small crystals of diamond (si¬ 
ze of several microns) when they are brought up to the surface 
of the kimberlite m^igma. 

In the optical absorption spectra of the garnets, the ob- 
served lines of absorption are facilitated by the chromophor- 
rnic centres Fe"-’'"'”, Fe'-'"'", and Cr-"*"'" and are also connected with 
the availability of complicated chr omophormi c centres F e' + T i 
as was discoverG'd by the method of optical spectroscopy and co¬ 
lorimetry. Their correlation and concentration facilitate the 
different shades of colour of garnets from thp investigated ec¬ 
logites, from dark yellow-orange to light yellow-orange. On the 
modified diagram of colour in the colorimetric coordinates pj- 
andy\i, , the points of colour of the investigated garnets are 
in the field of t.he diamond bearing magnesian-ferrous, disthe- 
nri and corundum eclogites. 

In all the i nve st i ga tejd samples, garnet refers to pyrope- 
a3mandine-grossu1 ar row with wide range of pyrope ( 29.3-75.5 
mol.%), almandine ( 13.3-46.4 mGl.%) and grossular ( 0.7-52.0 
mol.%) minals. The practically full absence of chrome and in¬ 
creased content of titanium (to 0.67 wt.% Ti02.) and sodium (t.o 
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0.63 wt.% Na2^0) are characteristic for garnets. With the incre¬ 

ase of yrossular minal in garnet and decrease of pyrope one, 

the regular change of colorimetric garnet pararneteYs takes pla¬ 

ce r the value p^._ decreases and dark-yellow-orange colour is 
chanyed itito 1 i y h t-y e 1 1 o w-o r ange - According to J.Dawson and 

W.Stephens (1975) c1 assification all garnets refer to four gro¬ 

ups titanium pyrope, calcium pyrope-almandine, titanium and ca¬ 

lcium magnesian almandine, pyrope-grossular almandine. 

As a result of usage of the data base on garnet from ec- 

logttes and the application of discriminant analysis ( Garanin 

et al.,1990'), garnets were considered as a mineral from ilmeni- 

te-rutile diamond bearing rnagnesian-ferrous eclogites, bimine¬ 

ral diamond bearing rnagnesian-ferrous eclogites, aluminous (co¬ 

rundum and disthene) eclogites, magnesian i1menite-ruti1e dia¬ 

mond bearing eclogites. The group magnesian-ferrous of eclogi¬ 

tes is also marked out where garnets is sharply different from 

the known ones by the analysis by high contents of iron ( to 

1.51-1.95 wt.% Fe-,v;0:;3 and 12.16-14.35 wt.% FeO), rnagnes i urn (17.4- 

19,57 wt.% MgO) and low content of ca 1 c i urn ( 2.4 7 - 3.06 wt.% CaO ) . 

Not only the t y p o rn o r p h i s rn of the garnet composition but al¬ 

so that of c1inopyroxene is studied. According to the ciassifi- 

catioii of W.Stephens and J.Dawson (1977) the studied clinopyro- 

xenes are referred to diopside, jadeltlc diopside and nrnphaci- 

te. The:i studied pyroxenes are referred to the group of pyroxe- 

nites, disthene and coruniium diamond btfar ing eclogites and bi¬ 

nt i nt- r a ] d i a mond be'aring ec 113g i te s by using the data base on 

c 1 i n u p y r o x e n e f ro m e c 1 o g i t e s* a n d their c h e m i c o - g e n e t. i c a ]. c 1, a s - 

si f [cation and methods of d i sc r i ru i nant ana 1 y s i s ( Gar an i n et al., 

1990). All of them refer tcj isomorphic row diopside-jadeite- 

f H r r os i 1 i. 10. ( + c 1 i noensta t i te ) . In th i s ��case diopside and j ade i - 

l.e minaIs constitute together mure than 80 mol.% . The ratio 

Ca/(Ca+Mg) constitute 41-56. The evaluation of crystallization 

temperatures of eclogites is carried (.nit. for all the samples, 

in w h i. c h ��c 1 i n o p y r o X e n e is analysed. 

Tlie variation of temperatures,using the geothermometer of 

E11is-Gr een ( 1 979 ) ,ar e about 102 4 -1 137^ C under the pressure of 

40 kbar. Tlie composition of the accessory minerals in all the 

Va r i et. i es of eclogites was also st.ud i ed : co t undurn ( sapph i r e ) , 

disthene, ilmenite, rutile, sulfide pyrrhotine- pentlandite¬ 

ch ale opyrite( +jerphisherite) association. The wide spreading 

of i1menite-ruti1e intergrowthes in magnesian eclogites should 

1j e noted. 

Two main evolution t. r e n d s have been established for eclo¬ 

gites: magnesian - rnagnesian-ca1cium and magnesian - magnesian- 

ferrous. They are clearly shown in the regular change of compo¬ 

sitions and different schemes of isomorphic replacement in gar¬ 

nets: Mg«-^Ca and Mg-^--^•Fe-^"''. 

The differences in the composition of garnets and pyroxe¬ 

nes - inclusions in diamond, on the one hand, and rock forming 

garnets and pyrcjxenes of eclogites, containing diamond, on the 

other hand, were established. The new criteria for the search¬ 

ing of the kimberlite rocks on the basis of the typomorphism of 

the rock forming garnets and pyroxenes from the diamond bearing 

.Hclogites are offered and different genetic models of the dia¬ 

mond bearing eclogites and their role in the general evolution 

of tdie both mantle and crustal rocks are discussed. 
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