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The ilmenite-clinopyroxene symplectites (also called as graphic or lamellar tntergrowth) are 
rare among xenoliths from kimberlite. They are scarce as well among the xenoliths from the other 
related rocks such as Malaita alnoites (Nixon, Boyd, 1979). Previous studies allowed to consider the 
symplectites to be in relation with Cr-poor megacryst assemblages according to mineral chemistry 
and various polymineral inclusions. We found similar ilmenite-clinopyroxene symplectite nodules in 
Miocene picrobasalts and 
Quaternary basanites of the 
Vitim volcanic field (Baikal 
Rift, East Siberia) (Litasov, 
Ashchepkov, 1996). It was 
the first finding of such 
xenoliths in Cenozoic 
alkaline basalte areas. The 
composition of minerals is 
also similar to discrete 
megacry sts. 

For a comparative 
study of ilmenite-clino¬ 
pyroxene intergrowths from 
kimberlites and alkaline 
basalts, we drew the data 
on xenoliths from Yakutian 
kimberlites (Mery pipe, 
Kuoisk field, and Mir pipe, 
Malo-Botuobinsk field) and 
the Vitim volcanics 
Compositional variations in 
symplectitic ilmenites 
revealed likeness of sym¬ 
plectites from alkaline 
basalts with those from 
kimberlites (Fig. 1). Ilmenite 
megacrysts and symplectites 
from kimberlites are more 
magnesian than ilmenites 
from alkaline basalts 
Ilmenite from symplectites 
plots to the most magnesian 
end of a megacryst trend 

Clinopyroxene from 

12 

9 H 

6 H 

3 H 

12 

Ilmenite 
MgO, % 
Vitim. Quaternary basanites 

12 

9 - 

6 H 

3 

12 

- Yakutia. Mery pipe * #' 

9 “ of 

3 - 

j Yakutia. Mir pipe 0 

9 - 

Clinopyroxene 
Ti02, % 

t 

cl 

•*> 

0.4 -j 

0.2 - 

FeO, 

8 10 12 

Ti02, 2 9 /0 

Fig. 1. Chemical variations in 
ilmenite and clinopyroxene 
megacrysts and symplectites. 

open circles - megacrysts, 
solid circles - common mtergrowths, 
stars - symplectites 
Data for Mir pipe partially from 
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alkaline basalts corresponds to ferriferous end of the megacryst trend. The beginning of ilmenite 
precipitation is marked by inflection of Ti-Fe trend in the variation diagram (Fig.l). Clinopyroxene 
from symplectites plots near inflection, and it is more magnesian than common ilmenite- 
clinopyroxene intergrowths. Clinopyroxene from Mery symplectites is divided into two groups. 
Low-Ti clinopyroxene forms a short trend similar to discrete megacryst trend. There is an evident 
dependence of Ca# and -Mg# variations in clinopyroxene and Mg-number in ilmenites (Kostrovitsky, 
Piskunova, 1989). These data are in agreement with other kimberlite locations (Gurney et al., 1979, 
Shulze, 1987), for example, Ti-trend inflection is shown for a garnet from xenoiiths of the Monastery 
pipe (Shulze, 1987). 

Trace element variations in megacryst and symplectite clinopyroxene are shown in Fig.2. 
Data for clinopyroxene megacrysts from kimberlites are insufficient yet. However, we can note 
similar patterns for symplectite clinopyroxene in both kimberlites and basalts with more depleted 
HREE in kimberlitic one. If we consider a fractional crystallization of melt coexisting with most 
primitive Vitim clinopyroxene (Fig.2) with clinopyroxene-only precipitation, estimated residual melt 
fraction reaches f=\0-15% for ilmenite-clinopyroxene intergrowths from Quaternary basanites and 
f=20-25% for Miocene picrobasalt symplectites. 
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Fig.2. Partitioning of trace element in clinopyroxene from megacrysts and symplectites. 
For symbols see Fig.l. Analyses are made by ion microprobe. ICP-MS-data for megacrysts m b 
are taken from [Ashchepkov, Andre, 1998], Trace element abundances are normalized to 
primitive mantle [McDonough, Sun, 1995]. 

Structure and chemistry of sypmlectites from kimberlites allows to suggest their 
crystallization from kimberlitic melt before the crystallization of discrete ilmenite nodules (Gurney et 
al., 1979, Kostrovitsky, 1989). Wyatt’s experiments showed a possibility for eutectic precipitation of 
clinopyroxene and ilmenite after a clinopyroxene-only crystallization (Wyatt, 1977) The possibility 
of ilmenite formation as a dissolution lamellae might be excluded due to high modal primary ilmenite 
(up to 15-20%) in symplectites and megacryst-like trace element variations in clinopyroxene. 
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Moreover, we can observe simultaneous growth straie on clinopyroxene and ilmenite grains in Mery 
pipe symplectites. 

From estimated residual melt fraction after the symplectite precipitation in the Vitim area, we 
suppose, that eutectic clinopyroxenes must be more evolved than observed ones. Ilmenite- 
clinopyroxene symplectites characterize the begining stage of simultaneous mineral precipitation in 
both kimberlites and alkaline basalts. Transitions from symplectite to common intergrowth within a 
single sample give an evidence for their kinship. Thus, the ilmenite-clinopyroxene symplectite 
formation can not be explained by simple eutectic crystallization and calls for some specific 
conditions of melt fractionation. 
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