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PANNONIAN BASIN, HUNGARY - TRACE ELEMENT EVIDENCE
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Silica-, alumina- and alkali-rich glasses found in upper mantle spinel peridotite
xenoliths as pockets and veins are commonly interpreted as low degree melting in the
mantle, breakdown of amphibole, or they may represent metasomatic melt infiltration into
the lithospheric mantle.

Such melt pockets and glass veins occur in the peridotite xenoliths from Pliocene
alkali basalts of the region of Lake Balaton (Hungary) and they have been investigated by
Embey-Isztin and Scharbert (2001) and by Bali et al. (2002); however, these investigations
are based mainly on electron-microprobe analysis, and the trace element content of the
glasses have not been studied so far. Using laser ablation ICP-MS method (at the
Memorial Unversity of Newfoundland) we present the first, preliminary data on the glasses
from a spinel peridotite xenolith from Szentbékalla (region of Lake Balaton).

The xenolith (Szt1130) has equigranular texture with a slight foliation and
composed of olivine, orthopyroxene, clinopyroxene and spinel. No amphibole can be
observed in the xenolith. The glassy patches (up to 1 mm across) contain secondary cpx,
ol and sp and rounded blebs of carbonate (calcite with a few % of MgCO3). Glass with
carbonate blebs also occur as thin veinlets along grain boundaries of primary phases;
contrary to the glassy patchets, secondary crystals are missing from the veinlets in this
sample. The variation in glass composition is relatively small in the thin section; the glass
has silica saturated composition with Al,O3 about 20 wt% and Mg# about 0.62. The Na,O
content of the glass is 4 wt% but it has unusually low (0.1 wt%) KzO.

The glass has a concave upward chondrite normalised REE pattern peaking at Pr
and Ce with negative anomaly of Zr and Hf relative to the adjacent REE (Fig.1.). The REE
and Zr-Hf pattern of the glass is practically identical to that of the primary clinopyroxene of
the xenolith, however, the clinopyroxene has lower abundances of Ti, Sr, Nb, Ta, Ba and

Rb than the glass. Since there is no any trace of resorption of the primary clinopyroxene,
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the glass cannot be originated as melting of clinopyroxene. However, amphibole may have
approximately the same REE, Th, U, Zr and Hf but significantly higher Rb, Ba, Nb, Ta and
Ti abundances as the coexisting clinopyroxene, which may suggest that the glass is the
product of amphibole melting. To test this hypothesis, we plotted the Dygjassicinopyroxene
(contentration of a trace element in glass divided by the concentration of the same trace
element in the clinopyroxene) together with some amphibole/clinopyroxene partition
coefficients (Damphicpx) from the literature (Fig. 2). The agreement of the partition
coefficients confirms the previous suggestion that the glass is the breakdown product of a
former amphibole in the xenolith Szt1130, and this amphibole was in equilibrium with the
clinopyroxene.

This conclusion is in agreement with several observation in upper mantle xenoliths
(Eggins et al. 1998; Yaxley and Kamenetsky 1999). However, amphibole melting alone
does not explain the presence of the carbonate blebs and the difference of the major
element composition of the glass and amphibole. According to Bali et al. (2002) this
discrepancy indicate that carbonate-rich external melt could have been added to the in situ
melt formed by breakdown of amphibole. However, the trace element composition of the

glass does not indicate the addition of an exotic silicate melt.
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Fig. 1. Trace element composition of glass and primary clinopyroxene from Szt1130 spinel
peridotite xenolith
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Fig.2. Comparison of trace element partitioning between glass and primary clinopyroxene
with some amphibole/clinopyroxene partition coefficients from the literature (Eggins et al.
1998; Yaxley and Kamenetsky 1999; Zack et al. (1997).

10000

Bf e 5711130

1000 1 g

100 &

10

D (amph/cpx)

0.1

Rb U Nb La S Zr Sm Ti Dy Er
Ba Th Ta Ce Nd Hf Eu Gd Y Yb



