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The complex approach towards kimberlite studies taking in¬ 

to account their geo1ogico-structure1 position in the combina¬ 

tion with the detailed mineralogical investigations is thought 

to be the most reasonable approach during the search for the 

deposits of diamonds and the evaluation of their productivity 

on the basis of the indirect mineralogical criteria and with 

the substantial shortage of the expensive drilling* During the 

fulfillment of the complex approach to the kimberlite studies 

a series of the laws of the kimberlite formation is being dis¬ 

covered and it provides the e^c i ent i f i ca 11 y based methods for 

the purposeful mineralogical search for tlie diamond bearing 

evaluation with ones available now ( on the chrome content of 

garnets and chrome spinels - N.V.Sobolev with co-authors ; on 

the IR-spectra of chrome spinels - I.J.Nekrasov and others)has 

set up the basis for the introduction of l.hu methodology of the 

forestalling testing of the kimberlite bodies with small volume 

of drilling. It is reasonable to introduce tJiis methodology at 

the preliminary stage of the kimberlite testing to find ovit the 

first priority objects for their further detailed gec)lGgical 

survey and evaluation of the perspectives of the diamond bea¬ 

ring of a region ir\ general. 

Many theoretical problems of the kimberlite formation and 

some practical tasks call for fundamental research of ilmenite 

and spinels from the kimberlite ground mass. The authors have 

carried out a considerable volume of the analytical work wide¬ 

ly using the e1e c t r o n-p r o b e analysis method and image analysis 

for ilmenite and spinels in the association with olivine, ruti¬ 

le, perovskite and other minerals from the ground mass of the 
kimberlite rocks. 

The representative data have been chosen from the kimber¬ 

lite pipes of the central regions (Malo-Botuobinski, Daldyno- 

Alakitski) and peripheral regions ( Kuonamskoje, Kharamaiskoje ) 

of the Jakutian diamond bearing provinces and from the central 

field (Zolotizkoje) and frontier fields (Verkhotinskoje, Kepin- 

skoje, Sojanskoje) of the Arkhangelsk kimberlite province. The 
carried out investigationE,' a] lowed to define the position of 

spinels and in the process of the kimberlihe formation evoluti¬ 

on. The pecu 1 i a r i t i e of the space distribution and oxides com- 

poEiition in the kimberlite bodies of the Jakutian and Arkhan¬ 
gelsk diamond bearing provinces have been defined. 

In the Jakutian diamond bearing province : 

X. opinels from the kimberlite ground mass show typomorphism 

of the composition. The peculiarities of the chemical and 

phase composition of these minerals are sensitive indicators 

of the changes of the conditions of the mineral formation 
surroundings. 

2. The increar^e of the share of magnetite minal in the spinel 

composition from the kimberlite ground mass is definitely 

accompanied by the decrease of the original productivity of 
the k i m b e r 1. i t e pipes. 
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3. The highly productive central regions are characterised by 

the prevailing role of ilmenite in the cement composition , 

including the zonal separation of this mineral with the bor¬ 

ders of titanomagnetite ; the similar zonal structures are 

not practically marked for the peripheral regions of the 

province where titanomagnetite is most widely spread among 

oxides. 

4. Typomorhism of the coriipoaition of the investigated minerals 

in the kimberlite bodies of the central and frontier parts, 

emphasizing the zoning of the Jakutian diamond bearing pro¬ 

vince and conforming the poor productivity of kimberlites 

along the periphery has been established. 

In the Arkhangelsk kimberlite province : 

1. In the heavy fraction of the Zolotizkoje field diatremes 

spinels prevail sharply in amount over the other minerals- 

satellites of diamond. Picroi1 menite occurs only in single 

signs. 
Only magnesian Al-Ti containing chrome spinels are spread 

in the kimberlite ground mass. Chrome ulvosplnel (as a rule 

on the upper horizons of diatremes) is formed in the borders 

round the nuclei of Al-Ti containing chrome spinels for so¬ 

me diatremes. 
2. In the diatremes of the northern ground of bodies the mine¬ 

rals of the heavy fraction are represented by spinels, gar¬ 

nets, chrome diopside.The content of the heavy fraction mi¬ 

nerals is considerably less that in the central field. Pic- 

roilmenit is absent. 

Cr-Al-containing titanomagnetite with clearly subordinate 

( single extractions of Al-Ti containing chrome spinels is 

the prevailing ore mineral of the kimberlite ground mass. 

The diatremes are poor diamond bearing. 

3. In the diatremes of the south-eastern group among the heavy 

fraction minerals picroi1 menite,sometimes,picroiImenite and 

garnet (mainly red-orange, typical representative of ilmeni¬ 

te hyperbasites and sheared Iherzolites) prevai1.Chrome spi¬ 

nels are considerably less sptead. 

There’s a rather wide set of ore mineral's in r:ement ( as 

compared with central and northern fields) ; there are sin¬ 

gle grains of magnesian Al-Ti containing chrome spinels and 

magnesian ulvospine1.Titanomagnetite and picroiImenite with 

the’ increased manganese content are spread to a greater ex¬ 

tent.Rutile is the pirevai 1 ingor e mineral. Diatremes are ve¬ 

ry poor diamond bearing. 

4. Recently non diamond bearing diati>eraes of effusive appearen- 

ce,represented by basaltoids have been discovered in the Ar- 

khaiigelsk province on the eastern frontier of the craton 

(east-northern-east) . 

The single signs of the minerals-satel1ites of diarnond are 

discovered in the heavy fraction of these bodies (garnet and 

chrome spinels). A1-Mg-containing titanomagnetites with com¬ 

plete absence of magnesian A1-Ti-containing chrome spin(.;ls 

are widely spread in cement. 

As the result of i.he c:arried oui. i n vcjst i. gat i ons the gene¬ 

ral scheme of the kimberlite fluid evolution of the basis of 

the crystallised sequence of oxide separation has been offered, 

the new rninera1ogica1 criteria of the diamond bearing evaluati¬ 

on of the kimberlite bodies have been developed according to 

the peculiarities of ilmenite composition ( determination of 

MgO and MnO) and spinels ( determination of magnetite FeFe:^;0.:(. 

and ulvospinel ( Mg , Fe ) sT iO^i, coraponents ) from the kimberlite 
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ground mass effective for usage in combination wdth other indi¬ 

rect rftinera1og1ca1 methods (on xenocrystals of olivine, giicnet, 

clino- and orthopyroKene, chrome spinels and othiers minerals), 

especially when the "outcome" of the core is very small and the 

content of the mi ner al-sate 11 i tes in the concent rai. i ons of tlie 

enrichment of kimberlites is not representative enough. 

High information capacity of ilroenite and spinels from tlie 

kimberlite ground mass has been established in genetic and app¬ 

lied aspects. It proves some disadvantage of narrow investiga¬ 

tions (only spinels, only ilmenite, only phenocryst.s, only no- 

dulars, etc.) and this narrow investigation is opposed by !.hu 

complex one (the most complete one) for studying different mi¬ 

neral phases in kimberlites. 

The discovered minera 1ogica1 specialization of the fields 

is corrfilated-wUdi the diamond bearing and allows to region the 

provinces and to 'sort out the new bodies with the liigh degree 

of reliability and to define the most perspective: ones for dia¬ 

monds among them. 


