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The central volcanoes in the northern Udokan lava field (Ingamakit, Munduzhyak, Lurbun 
and others) are composed mainly of melanephelinites. The rocks contain olivine (Mg# - 0.7-0.85) 
and zoned Ti-augite (Mg# - 0.83-0.95) as phenocrysts, and groundmass consisting of Ti-augite 
(Mg# - 0.7-0.8), Ti-magnetite, apatite, nepheline, leucite, Ba-Ti-phlogopite (Mg# - 0.55-0.75), 
ilmenite, rarely K-feldspar, sulfides, and glass. These rocks also contain numerous mantle xenoliths 
and megacrysts up to 10-15 cm in size. The recent isotopic dating performed for a sample from the 
Munduzhyak volcano has yielded K-Ar age of the rock being as 14.0±0.3 Ma (Rasskazov el al., 
1997). Three different types of mantle xenoliths from melanephelinites has been studied by fluid 
inclusions: spinel lherzolite (Nizhnii Lurbun extrusion),' ferrious harzburgite (Ingamakit volcano) and 
wehrlite (Munduzhyak volcano). The interstices in these xenoliths are filled with the following 
assemblages: olivine + Cr-clinopyroxene + Cr-spinel + sulfides + glass (or sanidine, leucite); olivine 
+ ilmenite + rhonite ± Ti-phlogopite + leucite, and association similar to melanephelinite 
groundmass. The presence of the reactionary rims is typical of some primary xenolith minerals 
(clinopyroxene, spinel). The essential phases (olivine, clinopyroxene) of the interstitial associations 
drastically differ in chemistry from primary xenolith minerals and approach the central zones of 
melanephelinite phenocrysts. Fluid, silicate-melt and sulfide inclusions were observed both in primary 
xenolith minerals and in the interstitial minerals. 
Wehrlite, the Munduzhyak volcano. 

Secondary high-density C02 inclusions (Thom= -18°C, p=T.034 g/cm3) were found in primary 
olivine They occur along independent healed microfractures in the host olivine and are not 
associated with silicate-melt inclusions (Thom=l000-1100°C). Unfortunately, the direct data on 
trapping temperature of these fluid inclusions are absent. However, homogenization temperature of 
the secondary silicate-melt inclusions may be roughly considered as minimum temperature of the 
C02 inclusion trapping. Consequently, trapping pressure of the C02 inclusions may be estimated as 
8.3-8 9 kb at 1000-1100°C. The similar C02-rich inclusions have been also found in mantle xenoliths 
from different suites (Schiano and Clocchiatti, 1994; Szabo and Bodnar, 1996; Varela et al., 1997). 
Nevertheless, it should take into account that initial melanephelinitic melt (1200-1250°C) may be the 
most real source for these C02 inclusions, and pressure may be estimated as 9.6-10 kb. 
Spinel lherzolite, the Nizhnii Lurbun extrusion. 

Silicate-melt and fluid inclusions were found both in primary xenolith minerals and in the 
interstitial phases. Secondary silicate-melt inclusions occur along healed or partially healed fractures 
in the xenolith olivine. Their phase composition is glass + low-density fluid + rare daughter/trapped 
crystals (Cr-spinel, Cr-clinopyroxene). Homogenization of the inclusions occurred at 1050-1100°C. 
Primary silicate-melt and low-density fluid inclusions were also observed in the interstitial olivine and 
clinopyroxene (10-30 pm). Melt inclusions consist mainly of glass, with variable amounts of low- 
density fluid (possibly, N2) and daughter crystals (ilmenite, apatite and others). Thom are >1200°C for 
olivine-hosted inclusions and 1200-1225°C - for clinopyroxene-hosted ones. Besides melt inclusions, 
the single crystals of nepheline, leucite and Ti-magnetite are typical of the interstitial clinopyroxene. 
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Electron microprobe analysis showed that glasses of melt inclusions in the xenolith olivine and the 
interstitial minerals are similar in composition and close to intraxenolith glass. All these glasses 
strongly differ from inclusion glasses hosted by melanephelinite minerals in high Si02 (up to 75 
wt.%), low AI2O3 (up to 15 wt.%) and alkalis ( up to 10 wt.%) (see Figure). According to SIMS 
data, intraxenolith glass contains up to 3.5 wt.% H20, 260 ppm Cr, 500 ppm Sr, and 720 ppm Ba 
and has OIB-like REE-pattern with slight enrichment in LREE. 
Harzburgite, the Ingamakit volcano. 

Magmatic inclusions were also found both in primary xenolith minerals and in the interstitial 
phases. Secondary silicate-melt, sulfide and fluid inclusions, and their different combinations (silicate- 
melt inclusions with sulfide isolation, fluid-sulfide inclusions, etc.) were observed in the xenolith 
olivine and orthopyroxene. All these inclusion types occur along healed fractures in the xenolith 
minerals. Silicate-melt inclusions consist mainly of glass, with variable amounts of fluid and 
daughter/trapped crystals (ilmenite, leucite, nepheline). Their homogenization occurred at T>1100°C. 
Fluid phase in some inclusions consists of CO2 with variable density (Thom= +3.5-8°C), while in 
majority of silicate-melt and fluid-sulfide inclusions it is low-density non-identified gas. Sulfide blebs 
consist of MSS, pentlandite, chalcopyrite. Primary silicate-melt inclusions (glass + fluid) occur rarely 
in the interstitial olivine. The chemistry of inclusion glasses in xenolith and interstitial minerals is very 
similar to K-feldspar and approaches that of glasses from the Nizhnii Lurbun lherzolite (see Figure). 
Origin of glasses. 

Now there are four possible models for the origin of trapped melts and fluids occurring as 
magmatic inclusions or interstitial associations in mantle xenoliths (O'Connor et al., 1996; Schiano 
and Clocchiaiti, 1994; Szabo et al., 1996; etc.): (1) infiltration by melts from the host magmas 
during transport to the surface; (2) anhydrous partial melting of upper mantle during decompression, 
(3) breakdown of mantle hydrous phases during decompression; (4) infiltrating melts, prior to 
entrainment into the host magma, related to some small-volume metasomatic mantle fluids. We 
suggest that the first model is more applicable for explaining of the origin of the magmatic inclusions 
and glasses in the Udokan mantle xenoliths. Nevertheless, it does not excluded that partial reaction 
between mantle xenolith and the host melanonephelinite magma might be possible. Thus, fluid, 
sulfide and silicate-melt inclusions found in xenolith minerals are fixed at least two stages for the 
influence of melanephelinite magma on mantle xenolith during its transport to the surface: at P>8,5 
kb and T-l 100-1200°C - the low crust - upper mantle conditions; at P<5 kb and T= 1000-1100°C - 
the middle crust-near-surface conditions. The initial magma appeared to react actively with mantle 
xenolith minerals during the invasion. The following data are evidenced about this reaction: (1) the 
presence of the reactionary rims around xenolithic clinopyroxene and spinel, rarely orthopyroxene, 
(2) the presence of leucite and nepheline in the reactionary rim of xenolith clinopyroxene; (3) the 
similar chemistry of the reactionary rims from xenolith clinopyroxene and the central zone of 
melanephelinite clinopyroxene. It should be also noted that the majority of the above processes might 
occurred at P<5 kb (stability limit for leucite) Intraxenolith glass seems to represent a derivate of 
melanephelinite magma after leucite and nepheline crystallization. At present, this is a preliminary 
scheme of relationships between the host magma and mantle xenolith on the Udokan lava field. 

This study was supported by the Russian Foundation of Basic Research (grants JV° 97-05- 
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Figure. 
Chemical variations of glasses from mantle xenoliths and host melanephelinite 

(Udokan lava field). 
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