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Despite the key importance of 
altered oceanic mantle as a reposi-
tory and carrier of light elements to 
depth, its inventory is largely unex-
plored. We just started a systematic 
study on the abundance, partitioning 
and mobility of B, Li, Be and the B 
isotope fractionation in rock-forming 
minerals from hydrothermally altered 
oceanic mantle under different pres-
sure-temperature conditions. Within 
this context, the Pindos and Vourinos 
ophiolites represent non-metamorphic 
oceanic lithosphere that has been hy-
drothermally metamorphosed to dif-
ferent degrees.

Pindos and Vourinos spinel 
harzburgites show two different gen-
erations of olivine, clinopyroxene and 
orthopyroxene. Clinopyroxene and 
orthopyroxene clasts are exsolved, il-
lustrating early cooling of the oceanic 
lithosphere. Smaller, recrystallized 
grains of olivine, orthopyroxene and 
clinopyroxene exhibit no exsolution 
lamellae. They formed in the course 
of later deformation, probably during 
intra-oceanic obduction of the hot 
oceanic lithosphere. Major element 

zoning patterns of pyroxenes from 
both massifs record cooling, and por-
phyroclast rims are compositionally 
similar to the recrystallized grains. 

In Pindos, clinopyroxene clasts 
show a decrease of Al

2
O

3
 and an 

increase of the #Mg (molar Mg/
[Mg+Fe]) from core to rim. A similar 
behaviour is recorded by orthopyrox-
ene clasts with rimward decrease of 
Al

2
O

3
 and Cr

2
O

3
. Vourinos ultramafit-

ites show similar chemical character-
istics, but zoning in clinopyroxene is 
less pronounced. 

The #Mg of clinopyroxene clasts 
(-94) is higher than in olivine and 
orthopyroxene (90-91) in both mas-
sifs. This could be related to a cryptic 
metasomatic event (Bizimis et al., 
2000), perhaps in the course of hydro-
thermal metamorphism during early 
cooling. This hypothesis is in line 
with preliminary data on light element 
concentrations (Li, Be, B; Table 1) in 
minerals obtained by SIMS (Second-
ary Ion Mass Spectrometry). Clinopy-
roxene is considerably enriched in Li 
compared to normal peridotite and 
with respect to olivine. Be is below 

detection limit and B contents are low 
in all three minerals. However, the 
enrichment in Li and the B depletion 
may also be explained by the primary 
nature of the peridotite and interaction 
with mafic melts. Further analyses are 
necessary to distinguish between 
these processes.

References
Bizimis M., Salters V.J.M. and 

Bonatti E., 2000: Trace and 
REE content of clinopyroxenes 
from supra-subduction zone 
peridotites. Implications for 
melting and enrichment processes 
in island arcs. Chemical Geology, 
165, 67-85.

Eggins S.M., Rudnick R.L. and 
McDonough W.F., 1998: The 
composition of peridotites and 
their minerals: a laser-ablation 
ICP-MS study. Earth and 
Planetary Science Letters, 154, 
53-71.

Kaliwoda M., Altherr R. and 
Ludwig T., 2004: Metasomatic 
phenomena and Li-Be-B 

Figure 1 Lithium, beryllium and boron contents in mantle minerals. Data of this table do not include amphibole-
bearing and metasomatized mantle rocks (b.d.l.=below detection limit).
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